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MAZKUR JURNAL SAHIFALARIDA RESPUBLIKA VA XORIJIY MAMLAKATLARDA
TUPROQSHUNOSLIK, AGROKIMYO VA AGROTUPROQSHUNOSLIK SOHALARIDA
OLIB BORILGAN ILMIY TADQIQOTLAR NATIJALARI, YANGILIKLAR,

ILMIY YUTUQLARGA OID MAQOLALAR CHOP ETILADI.

HA CTPAHUNLIAX 2TOTO XYPHAJTA MNYBJTNKYIOTCH CTATbW O PE3YJIbTATAX
HAYYHbIX MCCNEAOBAHMN, HOBOCTAX, HAYYHbIX JOCTUXEHINAX

B OBJTACTU MOYBOBEOEHWA, ATPOXUMWIK N ATPOTTOYBOBEOEHWNA

B PECTTYBJTMKE N 3APYBEXHbBIX CTPAHAX.

ON THE PAGESOFTHIS JOURNAL ARTICLES ARE PUBLISHED ON

THE RESULTS OF SCIENTIFIC RESEARCH, NEWS, SCIENTIFIC ACHIEVEMENTS

IN THE FIELD OF SOIL SCIENCE, AGROCHEMISTRY AND AGRICULTURAL SOIL SCIENCE
IN THE REPUBLIC AND FOREIGN COUNTRIES.

Eslatma: “Tuprogshunoslik va agrokimyo ilmiy jurnali O‘zbekiston Respublikasi Qishlog
xo‘jaligi vazirligi huzuridagi Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti muassisligida
2022-yildan buyon nashr etilmoqda.

Endilikda ushbu ilmiy jurnal, O%zbekiston Respublikasi Oliy ta’lim, fan va
inovatsiyalar vazirligi huzuridagi Oliy attestatsiya komissiyasi tomonidan
2022 yil 29-dekabrdan 03.00.00-Biologiya fanlari bo'yicha, 2023 yil 31-yanvardan 06.00.00-
Qishlog xo‘jaligi fanlari bo'yicha dissertatsiyalar asosiy ilmiy natijalarini chop etishga tavsiya
etilgan milliy nashrlar ro‘yxatiga kiritildi.

Asos: O‘zbekiston Respublikasi OAK Biologik tadqgiqotlar va biotexnologiyalar bo'‘yicha
(27.12.2022 y., N° 12) hamda Qishloq xojjaligi, veterinariya va ozig-ovqgat tadqiqotlar bo'yicha
ekspert kengashlarining tavsiyasi (29.12.2023 y., N¢ 1), O‘zbekiston Respublikasi OAK
Rayosatining qarorlari (29.12.2022 y., N° 330/5 va 31.01.2023 y., N2 332/5).

Ushbu “Tuprogshunoslik va agrokimyo” ilmiy jurnalida nashr etilgan maqolalarda keltirilgan
ma’lumotlarning hagqgoniyligiga mualliflar mas’uldir.

Jurnaldan ma’lumotlar ko‘chirib olinganda “Tuprogshunoslik va agrokimyo” ilmiy jurnalidan
olindi, deb ko‘rsatilishi shart.
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TUPROQSHUNOSLIK VA

AGROKIMYO

Qishloq xo'‘jaligi vaziri ABDURAXMONOV IBROHIM
YULCHIYEVICHning
5-dekabr - «<Butunjahon tuproq kuni»ga bag‘ishlangan
«Tuprogshunoslikning transchegaraviy muammolari va ular
yechimining innovatsion usullari» mavzusidagi xalqaro
ilmiy-amaliy anjumanidagi NUTQI

Assalomu alaykum, Hurmatli anjuman ishtirokchilari va mehmonlar!

Barchangizni, «Butunjahon tuproqg
kuni» munosabati bilan tashkil etilgan
“Tuprogshunoslikning transchegaraviy
muammolari va ular yechimining innovat-
sion usullari” mavzusidagi xalgaro ilmiy-
amaliy anjumanda ko'rib turganimdan
bag‘oyat xursandman.

Jahon migyosida tuproglar unum-
dorligini saglash va tuprog resurslaridan
bargaror foydalanishga e'tiborni kuchay-
tirish  magsadida 2014 vyildan boshlab,
5-dekabr Butunjahon tuprog kuni sifatida
nishonlab kelinmogda.

Dunyo bo'yicha bir yilda 24 mird
tonna unumdor tuprog va 15 mlrd daraxt
yo'gotilmogda. Bu pulga aylantiriiganda
40 mlird dollarni tashkil etadi.

BMTning Ozig-ovgat va gishlog

xo'jaligi  tashkiloti (FAO) ma'lumotlariga
ko'ra, 100 dan ortig mamlakatlardagi
2,6 milliard odam tuprog degradatsiya
va cho'llanish ta'siridan aziyat chekmoqda.

Shuningdek, mamlakatimizda so'ng-
gi 30 vyilda kuzatilgan tuprog gumus
migdorining 15 foizgacha pasayishi nati-
jasida 2,7 min gektar (74%) sug'oriladigan
tuproglarida unumdorlik bilan  bog'lig
muammolar yuzaga kelgan.

Butun dunyoni tashvishga solayot-
gan iglim o'zgarishi yerlar degradat-
siyasi  jarayonlarini  kuchaytirib, gishlog
xo'jaligi yerlari mahsuldorligi va tuprog

unumdorligini  pasaytirmoqda. Tuprog
ustki goplamining degradatsiyaga
uchrashi  global darajada ozig-ovgat

xavfsizligiga, ekotizimlar salomatligiga va




gishlog xo'jaligini bargaror rivojlantirishga
salbiy ta'sir ko'rsatmoqda.

Shu sababdan, dunyo hamjamiyati
BMTning Cho'llanishga qgarshi kurashish
to'g'risidagi  konvensiyasi  (1JSSB)  va
igdim o'zgarishi konferensiyalarining
vig'ilishlarida yer degradatsiyasiga garshi
kurashish va tuprog unumdorligini oshi-
rish bilan bog'lig masalalar asosiy yo'n-
alish sifatida alohida sessiyalarda muho-
kama gilinmmogda. Bunga misol, hurmatli
Prezidentimiz  Shavkat  Miromonovich
Mirziyoyevning Birlashgan Arab Amirligi-
da o'tkazilgan BMTning iglim o'zgarishi
konferensiyasining ochilish marosimidagi

0z nutglarida, mintagamizda tuproq
yemirilishi ~ jarayonlari 30  milliondan
ziyod aholi turmush tarziga salbiy
ta'sir ko'rsatayotganligi, kuchli chang

va qgum bo‘ronlari oddiy holga aylanib
borayotganligi, ichimlik suvi tangisligi,
havo ifloslanishi, bioxilma-xillik yo‘golishi,
gishlog xo'jaligida hosildorlikning keskin
pasayishi kabi muammolar tobora avj
olib  borayotganligiga alohida e'tibor
garatdilar.

Shu o'rinda, tuprogni muhofaza
gilish, tuproq degradatsiyasi bilan bog'lig
muammolar va ularning yechimlarini
olimlar va amaliyotchilar ishtirokida ko'rib
chigish  hamda ilmiy va innovatsion
ishlanmalarni ishlab chigarishga tatbiqg
etish va zaruriy tadbirlarni amalga
oshirishning dolzarbligini yanada
kuchaytiradi.

Bu borada, mamlakatimizda tuprog
degradatsiyasi bilan bog'ligholda yuzaga
kelgan salbiy jarayonlarni bartaraf etish
va uning ogibatlarini kamaytirish maqgsa-
dida tizimli ishlar yo'lga go'yildi.

Hurmatli, Prezidentimizning 2022 vyil
10 iyundagi PQ-277-son garoriga muvofiq
tuproglarni saqlash, unumdorligini
oshirish, vyerlar degradatsiyasiga qgarshi
kurashish va uning salbiy oqibatlarini
bartaraf etish bo'yicha chora-tadbirlar
belgilab berildi.

Soha olimlari va mutaxassislarning

birgalikdagi sa'y-harakati natijasida
"Tuprogdarni muhofaza qilish va uning
unumdorligini oshirish to'g'risida"gi
O'zbekiston Respublikasi Qonuni

(02.02.2024 vyildagi, O'RQ-903-son) gabul
qilindi.

Tuprogshunoslik yo'nalishidagi
faoliyatni yagona tizimga birlashtirish,
ilm va amaliyot integratsiyasini ta'min-
lash  maqgsadida tuprog tadgigotlarini
amalga oshirish ishlari Tuprogshunoslik
instituti tarkibida yo'lga go'yildi.

Prezidentimizning 2024  vyil 13
fevraldagi PQ-71-son garoriga muvofig
paxta maydonlarida tuprog unumdorligi
va hosildorlikni oshirish magsadida 13
ta tuman tanlab olinib, joriy yilda 1692
nafar fermerlarning 542 ming gektar
paxta maydonlarida gumusli o'g'itlarni
go'llashga Davlat budjetidan 32,5 mird
som (1 ga uchun 1T mIn so'm/ subsidiya

ajratildi.

Hurmatli tadbir ishtirokchilari,
Tuprogshunoslik va agrokimyoviy
tadgigotlar  instituti ushbu ishlarni
amalga oshirishga katta hissa go'shdi
desam mubolag'a bolmaydi.  Aynan,
tarkibida gumusli bioo'g‘itlarni go'llash
uchun subsidiya ajratish amaliyoti ham
tuprogshunoslik yo'nalishidagi olim-

larning uzoqg vyillik tajribalariga tayangan
takliflariga asosan sinov tarigasida joriy
etildi.

Natijada, 2024  vyilga nisbatan
g'o'za hosildorligi Popda - 162 s/ga (78,22
foiz), Jargo'rg‘onda - 14,8 s/ga (59,2 foiz),
Ulug'norda - 11,8 s/ga (46,4 foiz], Vobkentda
- 82 s/ga (316 foiz], Sayxunobodda -
6,5 s/ga (43,5 foiz) oshgan.

Birgina, tuprog unumdorligi va
paxta hosildarligini  oshirish  bo'yicha
erishilgan natija, ilmiy asoslarga tayanib,
joriy  etilgan  tajribalarning  nagadar
samarali ekanligini amalda yana bir bor
isbotladi.

Hurmatli anjuman ishtirokchilari,
shu o'rinda tuprogshunoslik yo'nalishi-
da ragamlashtirish ishlariga ham
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to'xtalib o'tishni lozim deb hisoblayman,
"Ragamli gishlog xo'jaligi"  yagona
integratsion platformasida "Yer
degradatsiyasi" geoportali yaratilib, unda
33 min ga tuprog sifati (bonitet balli),
28 min ga sho'rlanishi (juda kuchli,
kuchli, orta va kam) va 31 min ga
agrokimyoviy kartogrammasi (gumus va
mineral moddalar migdori) natijalari GIS
xaritalarida aks ettirildi.

Shu bilan birga, Geoportalda
tuprog tadqgigot ishlarini o'tkazish uchun
namunalar olinadigan maydonlarni
geolokatsiyaga bog‘langan holda onlayn
rejimda kuzatish magsadida "leSh Marz"
mobil ilovasi ishga tushirilib, 14689 ta
tuprog sifati, 16269 ta tuprog sho'rlanishi,
331729 ta agrokimyoviy tahlil va 63 ta
tuprog monitoringi  uchun namunalar
olingan nugtalar geolokatsiyasi bo'yicha
ma'lumotlar bazasi shakllantirildi.

Bugungi kunda, tuproglarimiz
bo'yicha majud ma'lumotlarga tayangan
holda yerdan foydalanuvchilarga
sho'r yuvish, o'd'itlash, ishlov berish va
boshga agrotexnik tadbirlarni bajarishda
ilmiy  asoslangan  takliflarni  elektron
ko'rinishda tagdim etish imkoniyatini
yaratish davr talabi desam mubolag‘a
bo'lmaydi.

Institut  ilmiy  faoliyatida ham
o'sishga erishildi, jumladan so'nggi 3
vilda fan doktorlari soni 30 foizga, falsafa
doktori (RO) 35 foizga va yosh olimlar 16
barobarga oshgan bo'lsa, ilmiy faoliyatga

TUPROQSHUNOSLIK VA

AGROKIMYO

oid davlat dasturlari doirasida ajratiladi-
gan mablag'lar hisobidan 9 ta "Tuprog

klinikasi"  mobil laboratoriyalari tashkil
etildi  hamda  moddiy-texnik  bazani
mustahkamlash  uchun Jahon banki
mablag'lari  hisobidan 19 min dollar

migdoridagi mablag’ yo'naltirildi.

Mazkur anjuman doirasida muho-
kama gilinadigan tuprogshunoslik sohasi-
dagi ilg'or ilmiy yutuglar va innovatsion
yechimlar  mamlakatimizning lbebaho
boyligi bo'lgan tuprog unumdorligini
saglash va oshirish, gishlog xo'jaligi ekin-
laridan sifatli va yuqori hosil olishga o'z
hissasini go'shishiga ishonaman.

So'zimning yakunida, insoniyat
va barcha jonzotlar uchun tabiiy ozuga
yaratish  vositasi  bo'lgan  tuprogning
tabiatdagi o'rni begiyos va uni hech
narsa bilan almashtirib  bo'lmasligini
ta'kidlagan  holda, tabiatning noyob
ne'matlaridan biri bo'lgan tuprog
goplamini  saglash, asrash, muhofaza
gilish va undan ogilona foydalanish orgali

mamlakatimizning ozig-ovgat havfsizli-
gini ta’'minlash, organik (ekologik toza)
mahsulot ishlab chigarishga hamda

halgimizning turmush farovonligini yana-
da oshirishga 0z hissasini go'shayotgan
soha mutaxassislari va barcha gishlog
xo'jaligi xodimlarini 5-dekabr Butunjahon
tuprog kuni bilan tabriklayman hamda
bugungi anjuman ishiga muvaffagiyatlar
tilayman.

E'tiboringiz uchun rahmat!
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RESPUBLIKAMIZ TUPROQLARI UNUMDORLIGINI OSHIRISH
BORASIDA TUPROQSHUNOSLIK VA AGROKIMYOVIY
TADQIQOTLAR INSTITUTINING SO‘NGGI YILLARDAGI

FAOLIYATI

Yer tabily resurslar tarkibida
jamiyat uchun juda katta ahamiyatga
ega ekanligi  bilan alohida qgjralib
turadi. Yer va tuproq resurslari eng asosiy
tabily  boyliklar  hisoblanib,  ulardan
oqgilona foydalanish va muhofaza qilish
mamlakat qishlog xoYjaligi oldida tur-
gan ustuvor vazifalardan biri hisoblanadli.

Yer sharining umumiy quruglik
maydoni — 149,94 min. km? (~ 14,994 mlird
gektar)ni tashkil etadi. FAO va boshga
manbalar ma’lumotlariga ko‘ra, qishlog
xo'jaligi ehtiyojlari uchun foydalaniladi-
gan maydon 4 780 min. gektar bo’lib,
shundan ekin ekiladigan yerlar 1 570-
1580 min. gektarni, ya'ni umumiy quruqglik
maydonning taxminan 10-11% ini tashkil
etad.

Bugungi kunda sayyoramizda yuzaga
kelgan vaziyat, birinchi navbatda, atrof-
muhitning ekologik jihatdan buzilishi,
iglim o'zgarishlari, qurg‘ogchilik va sahro-
lanish  jarayonlarining davom etayot-
ganligi  va kuchayotganligi, bevosita
tuproglar unumdorligini pasayishiga olib
kelmogda. Bu muammoni barcha dav-
latlarning birgalikda harakati natijasida
hal etish mumkin.

FAONINg ma’'lumotlariga ko'ra
bugungi kunda dunyo tuproglarning
deyarli 40 foizi, Markaziy Osiyo tuproglari-
ning esa 50 foizdan ko'prog'i eroziya,
zichlashish, sho'rlanish, organik moddalar
hamda, oziga elementlarining yuvilishi,
ifloslanish  va boshga jarayonlar tufayli
degradatsiyaga uchragan.

Yerlar degradatsiyasi Markaziy
Osiyo  mamlakatlari duch kelayotgan
eng jiddiy ekologik ~muammolardan
biri hisoblanadi. Mintagadagi tuproglar
asosan  chorva mollarini keragidan
ortig boqilishi, o‘rmonlarning kesilishi,
sho'rlanish va eroziya tufayli buzilmogda.

Bobomurodov Shuhrat Mehribonovich,
direktor, biologiya fanlari doktori, professor

Bu holat mintaganing ozig-ovgat xavfsiz-
ligi, bioxilma-xilligi va ijtimoiy-igtisodiy
rivojlanishiga salbiy ta'sir ko'rsatmoqgda.
Markaziy Osiyo mintagasi tuproglaridagi
yuzaga kelgan muammolarni birgalikda
hal etish muhim ahamiyat kasb etmoqgda.
Jahon banki mutaxassislari fikriga ko'ra,
2050 vyilga borib, mintagada qgishlog
xo'jaligi hosildorligi 20-40 foizga pasayishi
mumkin.

Bugungi kunda O'zbekiston
Respublikasi tuproglarida sahrolanish, suv
va shamol eroziyasi, degumifikatsiya va
sho'rlanish kabi degradatsiya jarayonlari
kuzatilmoqgda. Jumladan, Mmamlakat
sug'oriladigan yerlarining 194 min. ga
(45%) ikkilamichi sho'rlanish jarayonlari-
ga, 800 ming ga (18,6%) sug'oriladigan
verlar irrigatsion eroziyaga va 2,15 min. ga
(65%) ekin maydoni shamol eroziyasiga
uchragan.

Masalan, Orolbo'yi hududida joylash-
gan Qoragalpog'iston Respublikasi va
Xorazm viloyatlari jami 766 ming gektar
sug'oriladigan  yerlarining 914  foizi

M
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turli darajada sho'rlangan. Shu bilan
birga, mintagamizning eng katta fojiasi
bo'lgan Orol dengizining qurishi, nafagat
Markaziy  Osiyo  davlatlarining,  balki
butun dunyo davlatlarining dolzarb
ekologik muammosiga aylangan. Qurigan
dengiz tubidan har vyili ko'tarilayotgan
140 min. tonnaga yagin tuz Norvegiya,
Crenlandiya va hatto Antarktidada ham
uchramoqgda.

O'zbekiston Respublikasida tuproqg
muhofazasi va undan oqgilona foydala-
nish sohasida izchil davlat siyosati olib
borilmogda. Mamlakatimizda 2020-2025
yillar mobaynida tuprog unumdorligini
saglash, gayta tiklash va oshirish, tup-
roglarda sodir bo'layotgan salbiy jarayonlar-
ning oldini olish va ogibatlarini bartaraf
etish sohasida 50 dan ortig O'zbekiston
Respublikasi Prezidentining Farmon, garor-
lari va Vazirlar Mahkamasining garorlari
gabul gilingan. O'zbekiston Respublika-
sining 2024-yil 2-fevraldagi «Tuprogni
muhofaza qilish va uning unumdorligini
oshirish to'g‘risida»gi Qonuni, O'zbekiston
Respublikasi Prezidentining 2017-yil
3l-maydagi  «Yerlarni muhofaza gilish
va ulardan ogilona foydalanish borasida
nazoratni  kuchaytirish, geodeziya va
kartografiya faoliyatini takomillashtirish,
davlat  kadastrlari  yuritishni  tartibga
solish chora tadbirlari to'g'risida»gi PF-
5065-son  hamda, 2019-yil 17-iyundagi
PF-5742-son «Qishlog xoYjaligida yer va
suv resurslaridan samarali  foydalanish
chora-tadbirlari to'g'risida»gi  Farmonlari,
O'zbekiston Respublikasi Prezidentining
2020-yil 28-fevraldagi PQ-4575-son
«O'zbekiston Respublikasi gishlog xo'jaligini
rivojlantirishning 2020-2030 yillarga
mo'ljallangan strategiyasida belgilangan
vazifalarni  2020-yilda amalga oshirish
chora-tadbirlari  to'g'risida»gi,  2022-vil
10-iyundagi PQ-277-son «Yerlar degra-
datsiyasiga garshi kurashishning
samarali tizimini yaratish chora-tadbirlari
to'g'risida»gi, 2022-yil 25-martdagi PQ-
179-son  «Paxta maydonlarida tuproqg
unumdorligini  va hosildorlikni oshirish,
sug‘orishning yangi texnologiyalarini

TUPROQSHUNOSLIK VA

AGROKIMYO

joriy etishni  go'llab-quvvatlash  chora-
tadbirlari to'g'risida»gi, 2024-yil 13-fevral-

dagi PQ-71-son «Qishlog xo'jaligi yerlari
degradatsiyasiga garshi kurashish,
tuprogning gumus miqdori va
unumdorligini  oshirishni  go‘llab-quvvat-
lashning go'shimcha chora-tadbirlari
to'g'risida»gi garorlari O'zbekiston
Respublikasi  Vazirlar ~ Mahkamasining

19.07.2022 yildagi 389-son “Tuprogshunos-
lik va agrokimyoviy tadgigotlar instituti

faoliyatini samarali tashkil etish
chora-tadbirlari  to'g'risida’gi,  2024-yil
20-fevraldagi 97-son  «Qishlog xo'jaligi
yerlari  unumdorligini oshirish  bo‘yicha
go'shimcha chora-tadbirlar to'g‘risida»gi
hamda, 2025-yil 22-yanvardagi 33-son

«Tuprog monitoringini amalga oshirish
hamda tuprogning unumdor gatlamini
aniglash tartibini takomillashtirish chora-
tadbirlari  to'g'risida»gi  qgarorlari  shular
jumlasidan.

Ushbu yo'nalishda Tuprogshunoslik
va agrokimyoviy tadgigotlar instituti
tomonidan ham bir gator ilmiy-amaliy
loyihalar  hamda, amaliy tadgigotlar
amalga oshirilgan. Jumladan, 2020-yilda
respublika sharoitida ilk bor tuprog
tadqgiqotlarni tez va sifatli o'tkazish,
joyning o'zida natijalar olish imkonini
beruvchi, tuprogning kimyoviy tarkibi
bo'yicha birlamchi  tezkor va sifatli
ma'lumotlarga ega bo'lish magsadida
jahon  andozalariga mos  keladigan
«Tuprog Kklinikasi» mobil laboratoriyalari
tashkil etildi. Ushbu mobil laboratoriya
respublikamizda  faoliyat  yuritayotgan
agroklaster, fermer xo'jaliklari va boshqga

yverdan foydalanuvchilar uchun tezkor
ravishda yer maydonlarining meliorativ
holatini, agrokimyoviy xossa-hususiyat-

larini aniglash va zarur agrotexnik tadbir-
larni go'llash imkonini beradi.

2022-yilda institutning Andijon,
Qashqgadaryo, Buxoro va Xorazm
mintagaviy bo'linmalari  tashkil etildi.
Mintagaviy bo'linmalarda tuprog
tadqgiqotlarini  sifatli  o‘tkazish, yerdan
foydalanuvchilarga tuprog xizmatlarini
ko'rsatish  magsadida jami 71 mlird.
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so'm migdorida tuprog tahlillari uchun
laboratoriya asbob-uskunalari va «Tuprog
klinikasi» mobil laboratoriyalari  xarid
gilindi. Hozirgi kunda institut va uning
tizim tashkilotlarida jami 9 ta shunday
mobil laboratoriyalari facliyat yuritmoqda.

2020-2024 vyillar mobaynida insti-
tutda jami 92 nafar xodim, shundan 42
nafar ilmiy xodim (8 nafar fan doktori, 16
nafar fan nomzodlari va falsafa doktorlari)
21 ta amaliy va innovatsion loyihalar
doirasida tadgigotlar olib borgan.

Mazkur tadgigotlar
geoaxborot texnologiyalari asosida Orol
dengizi qurigan tubi degradatsiyaga
uchragan tuproglarning ekologik-
meliorativ.  holatini  aniglash va o'rta
masshtabli  tuprog xaritasini  yaratish
bo'yicha ilmiy-tadgigot ishlari olib borildi.

26 ta «ISO/TC 190/SC 2 Sampling»
uslublari va «SO/TC 190/SC 3 Chemical
and physical characterization (tuprogning
kimyoviy va fizikaviy tavsifi)» xalgaro usullari
sinab ko'rildi va respublikamizda gabul
gilingan usullar bilan solishtirma o'rganildi.

Halgaro standart uslublarini respub-
likamiz tuprog-iglim sharoitlarida go'llash
texnologiyasi hamda «Xalgaro tuproq
kimyoviy tahlillari standarti (ISO/TC 190
SOIL QUALITY) uslublaridan tuprog tad-
gigotlarida foydalanish bo'yicha uslubiy
go'llanmay ishlab chigildi.

AQSh, Yaponiya, Kanada, Yevropa
davlatlari, Xitoy va boshga ko'plab rivoj-
langan mamlakatlarda tuprog sifatini
kompleks baholashning zamonaviy
uslubi sifatida foydalanilayotgan tuproqg
sifati  indekslari  (SQI)  ko'rsatkichlari
O'zbekistonda ham foydalanish  joriy
etildi. Respublikamiz sharoitida tuproq
sifati indekslari  (SQI) ko'rsatkichlaridan
foydalangan holda tuprog sifatini
baholash bo'yicha dastlabki ishlar amalga
oshirildi.

O'zbekiston sharoitida birinchi
marotaba sho'rlangan tuproglarni kimyo-
viy melioratsiyasi tizimiga yangi usul
— «Biosolvent» polimer kompozitsiyasi
yordamida yuvish Kiritildi. Shuningdek,
ushbu jarayonlarni o'rganishga zamona-

natijasida

viy axborot-kommunikatsiya texnologiya-
larini  keng  joriy  qgilish  yuzasidan
«Sho‘rlangan  tuprog»  Mmobil ilovasi
ishlab chigildi va undan keng miqgyosda
foydalanilmoqgda.

«Tuprogga turli xil mineral o'g‘itlarni
bir vagtning o'zida qgo'llash bilan birga
kultivatsiya qilish universal kultivatori»ning
chizmasi uchun O‘zbekiston Respublikasi

Adliya vazirligi huzuridagi Intellektual
mulk agentligidan patent olindi. Bu
mineral o'd‘itlarni avtomatik ravishda

ekinlarga individual (personal) geofazoviy-
smart o'g'itlash tizimini amalga oshirish
va yangi turdagi agregat avlodini yarati-
lish imkoniyatini bergan, pirovard natijada
dala konturining oziga elementlari bilan
tengligini  ta'minlaydi va tuproglarning
ekologik ifloslanishini oldini olishga ham-
da, yerdan foydalanuvchilarning igtisodini
tejashga xizmat giladi.

Mirzaobod tumani tuproglarini
kompleks tahlil qgilish asosida ushbu
hudud tuprog holati ma'lumotlari
bazasi ishlab chigilgan va O'zbekiston

Respublikasi Intellektual mulk agentligi-
dan tegishli  mualliflik  guvohnomasi
olingan.

Qishlog xoYjaligida foydalaniladigan
yer maydonlarining ftor birikmalari bilan

zaharlanish darajasidan kelib chiggan
holda nisbatan chidamli bo'lgan
o'simliklarning tur va navlarini tavsiya

etilgan, mahalliy xom-ashyolar asosida
(organomineral) ftor birikmalarini toksik
xususiyatlarini  kamaytiruvchi  bioprepa-
ratni qo'llash orgali ekologik toza mah-
sulotlar  olish agrotexnologiyasi ishlab
chigildi.
Tuprog tarkibidagi  pollyutantlar-
ning o'simlik  vegetativ  organlariga
va hosiliga ta'siri, o'zaro  bogligligi,
miqgdoriy  o'zgarishlar —aniglandi.  Turli
darajada zaharlangan tuproglarda ularni
sog'lomlashtirish  bo'yicha  innovatsion

texnologiyalar go'llanildi.

Mirzaobod tumani tuprog holati
ma’lumotlari bazasi ishlab chiqgildi va
O'zbekiston Respublikasi Intellektual

mulk agentligidan mualliflik guvohno-
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masi olindi. Sun'ly intellekt texnologiya-
lari asosidagi tahlil gilish uslublaridan
foydalangan  holda  tuprog  holatini
aniglashga qgaratilgan 400 dan ortiqg
intellektual modellar ishlab chigildi.

Hozirgi kunda institut va tizim
tashkilotlarida jami 325 nafar, shundan,
markaziy institutda 121 nafar xodim,
shu jumladan, 56 nafar ilmiy xodim
faoliyat yuritmogda. Shulardan, 1 nafar
akademik, 8 nafar fan doktori, 31 nafar
fan nomzodlari  va  falsafa  fanlari
doktorlari. Institutning bugungi kundagi
salohiyati 71,4% ni tashkil etmoqgda.

Joriy 2025 vyilda institut olimlari
tomonidan kompleks ishlov berish orgali
tuprog unumdorligini oshirishning agro-
texnologiyasini ishlab chigish, sug'orma
va lalmikor hududlarda tuprog degra-
datsiyasini oldini olishning samarali agro-
texnologiyasini ishlab chigish, sug‘orish
eroziyasi jarayonida tuprogdagi organik
moddalarni yuvilishini oldini olishga gara-
tilgan agrotexnologiya ishlab chiqgish,
to'g'ridan-to'g'ri o'lchovlar hamda maso-
fadan zondlash, sun’iy intellekt va
tuprog spektroskopiyasi usullarini o'zaro
birlashtirish orgali tuprogdagi organik
uglerodni baholash, shuningdek, bashorat
gilish  texnologiyasini  ishlab  chiqgish,
degradatsiyaga moyil tuproglarda
gishlog xofjaligi ekinlarini yetishtirishning
zamonaviy agrotexnologiyalarini yaratish,
tuproglar sho'rlanishiga garshi kurashish-
ning integratsiyalashgan agrotexnologiya-
sini ishlab chigish, masofadan zondlash
va geoaxborot tizimlari texnologiyalari
yordamida eroziyaga uchragan hudud-
larning zamonaviy monitoring texnolo-
giyasini  yaratish  kabi yo'nalishlardagi
12 ta ilmiy-amaliy loyihalar doirasida
izlanishlar olib borilmogda.

Mazkur izlanishlar natijasida so'nggi
5 yilda jami 1064 ta ilmiy nashrlar chop
etilgan. Shundan, 10 ta monografiya:
6 ta o'quv Qqolllanma; 26 ta ilmiy-
uslubiy tavsiyanomalar va ilmiy uslubiy
go'llanmalar; Scopus va Web of Science
bazasida indeksatsiyalanadigan nashrlar-
da 42 ta, mahalliy va xorijiy ilmiy

TUPROQSHUNOSLIK VA
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nashrlarda 980 ta ilmiy magolalar
chop etilgan, 2 ta patent va sohani
ragamlashtirish  yo'nalishida Intellektual
mulk agentligining 12 ta  dasturiy
ta’'minot guvohnomalari olingan.
Tuprogshunoslik yo'nalishida
respublika va xalgaro migyosdagi ilmiy

izlanishlarni  keng yoritish  magsadida
institut huzurida ilk bor «Tuprogshunoslik
va agrokimyo» ilmiy jurnali  tashkil
etildi. Mazkur ilmiy jurnal, O‘zbekiston
Respublikasi Oliy  ta'lim, fan va
inovatsiyalar  vazirligi  huzuridagi  Oliy
attestatsiya komissiyasi tomonidan

2022-yil 29-dekabrdan 03.00.00-Biologiya
fanlari  bo'yicha, 2023-yil 3l-yanvardan
06.00.00-Qishlog xo'jaligi fanlari bo'yicha
dissertatsiyalar asosiy ilmiy natijalarini
chop etishga tavsiya etilgan milliy nashrlar
ro'yxatiga kiritildi.

Tuprogshunoslik  va  agrokimyoviy
tadqgiqotlar institutida oliy malakali ilmiy
kadrlarni tayyorlash bo'yicha ham tizimli
ishlar amalga oshirilmogda. Jumladan,
institut huzurida DSc.25/30.12.2019.
Qx/B.43.01 ragamli qishlog xofjaligi va
biologiya fanlari bo'yicha fan doktori
(DSc) va falsafa fanlari doktori (PhD)
ilmiy darajalarini beruvchi IImiy kengash
faoliyat yuritmoqgda.

2020-2025 yillar mobaynida institut-
ning 27 nafar ilmiy xodimi, jumladan 4
nafari fan doktori va 23 nafari falsafa fan-
lari doktori dissertatsiyasini muvaffaqgiyatli
himoya qgilgan. Shuningdek, so'nggi 6
yil mobaynida institutning 4 nafar ilmiy
xodimi «Professor» va 14 nafar ilmiy
xodimi «Katta ilmiy xodim» ilmiy unvonini
oldi.

Har vyili respublikamizdagi tuprog-
shunoslik  yo'nalishidagi oliy  ta'lim
mussasalarining  bakalavr  va magistr
talabalari institutda ishlab  chigarish

amaliyotini o'tashmoqgda.

Shu bilan birga, 2020-2025 vyillar
mobaynida  Qoraqgalpog‘iston  Respub-
likasi, Navoly, Namangan, Buxoro,
Andijon, Sirdaryo, Samarqgand, Jizzax,
Farg'ona va  Xorazm  viloyatlaridagi
jami 25190 ming gektar sug‘oriladigan
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tuproglar  sifat  jihatidan  baholandi.
Qoragalpog'iston  Respublikasi, Navoiy,
Namangan, Buxoro, Jizzax, Sirdaryo,
Samargand, Farg'ona va Xorazm

viloyatlaridagi jami 2199,8 ming gektar
sug'oriladigan tuproglarning agrokimyo-
viy kartogrammalari tuzildi, shuningdek,

Qoragalpog'iston  Respublikasi, Samar-
gand, Namangan, Sirdaryo, Navoiy,
Farg‘ona, Andijon, Jizzax, Buxoro,

Qashgadaryo, Surxondaryo, Toshkent va
Xorazm viloyatlarining jami 24262 ming

gektar sug'oriladigan qishlog xo'jaligi
verlari sho'rlangan tuproglarini xaritaga
tushirish ishlari bajarildi hamda. ishlab
chigilgan ilmiy tavsiyalar agroklasterlar,
fermer xofjaliklari va boshga yerdan
foydalanuvchilarga tagdim etildi.

So‘nggi yillar mobaynida Institut
olimlari tomonidan respublikaning

barcha viloyatlarida faoliyat yuritayotgan
klasterlar va ko'p tarmogli fermer
xo'jaliklari ishtirokida hududlarda tuprog-
lar unumdorligini saglash va oshirish,
tuproglarda kechayotgan degradatsiya
jarayonlarini  oldini  olish, oqibatlarini
bartaraf etish, gishlog xo'jaligi ekinlaridan
mo'l hosil olishda tuproglarda o'tkaziladi-
gan agrotexnik tadbirlarga bag'ishlangan
220 dan ortig amaliy seminarlar tashkil
etildi va bunda 9500 dan ortig yerdan
foydalanuvchilar ishtirok etdi.

Institutda dunyoning yetakchi oliy
ta'lim va ilmiy markazlari bilan xalgaro

hamkorligi  yanada  rivojlanib,  AQSh,
GCermaniya, Niderlandiya, Yaponiya,
Janubily Koreya, Rossiya Federatsiyasi,
Belarus Respublikasi, Qozog'iston,
Tojikiston, Ozarbayjon kabi davlatlar
tuprogshunos  olimlari bilan  o'zaro

hamkorlik yo'lga go'yilib, ushbu mamla-
katlarda tuprogshunoslik sohalarida
erishilgan yutuglarni respublika tuprog-
lariga keng joriy qilish bo'yicha tizimli
ishlar amalga oshirilmoqgda.

Jumladan, Yaponiya  davlatining
«Japan Conservation Engineers & Co.L.TD»
kompaniyasi, Tsukuba universiteti Hayot
va atrof muhit fanlari fakulteti Tuprog
muhiti kimyosi laboratoriyasi (Yaponiya)

hamda Germaniyaning Gannover shahri-
dagi Leybnis universiteti  tizimidagi
Tuprogshunoslik instituti  (Germaniya)
bilan tuprogshunoslik sohasida hamkorlik
to'g'risida anglashuv memorandumlari,
Xitoy  qishlog xo'jaligi akademiyasi
G'arbiy qishlog xofjaligi instituti (Xitoy)
bilan o'zaro kelishuv va hamkorlik
memorandumi, shuningdek, Xitoy
o'rmon xo'jaligi akademiyasi Cho'l o'rmon
xo'jaligi tajriba markazi (Xitoy) va U.U.
Uspanov nomidagi tuprogshunoslik va

agrokimyo instituti (Qozog'iston) bilan
go'shma ilmiy hamkorlik shartnomasi
imzolangan.

Institut va tizim tashkilotlarining bir
gator xodimlari dunyoning rivojlangan
mamlakatlari, jumladan, Janubiy Koreya,
Niderlandiya, @ Germaniya, Portugaliya,

Yaponiya, Xitoy, Misr, Hindiston, Tailand
Qirolligi, Butan Qirolligi kabi davlatlarda
malaka oshirib gaytishdi.

2022-yildan buyon 2 nafar institut
xodimi 1SO «Xalgaro standartlashtirish
tashkiloti»ning «ISO/TC 190 Soil quality —
Tuproq sifati» texnik go'mitasiga kuzatuv-
chi a'zosi sifatida faoliyat yuritib kelmogda.

Shu bilan birga, institut tomonidan
Birlashgan millatlar tashkilotining Ozig-
ovgat va qgishlog xo'jaligi tashkiloti (FAQ)
bilan hamkorlikda bir qgator loyihalar
amalga oshirilgan bo'lib, ushbu loyihalar
natijasida Navoiy va Buxoro viloyatlari
sug'oriladigan tuproglarining holati va
ularning degradatsiya jarayonlari Trends.
Earth vositasi yordamida tahlil gilingan va
baholangan.

Buxoro viloyati Buxoro tumanining
degradatsiya xaritalari geoaxborot tizimi
texnologiyalari yordamida ishlab chigildi.
Buxoro viloyatining Buxoro va Kogon
tumanlari gishlog xo'jaligi sug‘oriladigan
yerlari  tuproglarini  tahlil gilingan va
ushbu hududning mavjud  tuprog
tahlillari natijalari asosida tuproqg holati
ma'lumotlar  bazasi  vyaratildi.  Sun'ly
intellekt  texnologiyalariga  asoslangan
tahlil  usullaridan  foydalangan holda
tuprog holatini aniglashga qgaratilgan
aglli  modellar ishlab chigildi. Ushbu
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modellar asosida tuprog resurslarini tez
va samarali baholash, monitoring qilish
ularni  boshgarish bo'yicha ilmiy asoslan-
gan tavsiyalar beruvchi dasturiy mahsulot
(interaktiv  veb-dastur) ishlab chigildi.
Yerdan foydalanuvchilar (fermerlar) uchun
ishlab chigilgan interaktiv veb-ilovadan
foydalanish bo'yicha treninglar tashkil
etildi.

Qashgadaryo viloyatining Qamashi
tumani qgishlog xofjaligi sug'oriladigan
yerlarining tuproglari tahlil qgilingan va
ushbu hududning mavjud  tuproq
tahlillari natijalari asosida tuproqg holati
ma'lumotlar bazasi yaratildi. Dala
sharoitida olingan natijalar va sun'iy
intellekt  tahlili  va kalibrlash  ishlari
natijalari  o'zaro  taggoslandi. Ishlab
chigilgan  modellar  asosida  tuproq
resurslarini tez va samarali baholash,
monitoring qilish va boshgarish bo'yicha
ilmiy asoslangan tavsiyalar  beruvchi
dasturiy mahsulot (interaktiv veb-dastur)
ishlab chiqgildi. Olib borilgan tadgigotlar

asosida intervensiya  hududi  uchun
RECSOIL ish rejasi ishlab chigildi.
Intervensiya sohalarida tegishli

texnik manfaatdor tomonlar aniglangan
va jalb qilindi. Mahalliy ehtiyojlarga
moslashtirilgan salohiyatni oshirish
tadbirlari amalga oshirildi. Tegishli mahalliy

SLM amaliyotlarining dastlabki ro'yxati
aniglandi.

Hozirda BMTning Ozig-ovgat va
Qishlog  Xo'jaligi  Tashkiloti FAO/GEF
tomonidan moliyalashtirilayotgan
«Recarbonization of Agricultural Soils
(RECSOIL) data  collection, analysis,
and project implementation (Phase 2)»
loyihasi  doirasida amaliy ishlar olib
borilmogda.

So'nggi  vyillarda  tuprogshunoslik

sohasiga zamonaviy axborot-kommuni-
katsiya tizimini keng joriy etish yuzasidan
institutda  «Tuprog geografik  axborot
tizimlari va pedometrika bo'limi» tashkil
etildi. Mazkur bo'lim tomonidan
tuprogshunoslikda sun'ly intellekt
texnologiyalarini tadbig etish yuzasidan
Sirdaryo viloyatida ilmiy-amaliy loyiha
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bajarildi.

BMT ning Ozig-ovgat va qgishlog
xo'jaligi tashkiloti (FAO) bilan hamkorlik
doirasida 2022-yilda institutda «Ragamli
geoaxborot tizimi texnologiyalari mar-
kazi» tashkil etildi. Tadgigotlarda olingan
pbarcha tuprog ma'lumotlari  Qishlog
xo'jaligi  vazirligining «Onlayn» tarzdagi
«Geoportal» va «CropAgro» geofazoviy
axborot tizimiga to'g'ridan-to'g'ri
yuborilmogda.

Institutda  sohani  ragamlashtirish
yo'nalishida «Sun'ly intellekt texnologiya-
laridan foydalangan holda tuprog
resurslarini tezkor, anig va samarali tahlil

gilish, baholash va monitoring qilish
bo'yvicha dasturiy mahsulot yaratish»
mavzusidagi  magsadli  amaliy loyiha

amalga oshirildi.

Ushbu loyiha doirasida o'tkazilgan
ilmiy tadgigotlar natijalari asosida, sun'iy
intellekt texnologiyalari yordamida tahlil
gilish uslublaridan tuproglarni monitoring
gilish va boshgarishda qgo'llash bo'yicha

xorijiy davlatlar ilg'or tajribalari asosida
Mirzaobod tumani tuproglari misolida
sun’ly intellekt texnologiyalari asosidagi

tahlil qilish uslublaridan foydalangan
holda tuprog holatini aniglashga garatil-
gan 400 dan ortig intellektual modellar
ishlab chigilgan hamda, ishlab chigilgan
modellar asosida tuproqg resurslarini
tezkor, anig va samarali tahlil qgilish,
pbaholash, monitoring qilish  hamda
boshgarish yuzasidan ilmiy asoslangan
tavsiyalar beruvchi dasturiy mahsulot
UzSoilAl (interaktiv tizim) ishlab chiqgilib,
mazkur dasturiy ta'minotga O'zbekiston
Respublikasi Intellektual mulk agentligi-

dan tegishli  mualliflik  guvohnomasi
olingan.

Ushbu yo'nalishda olib borilayotgan
tadqgiqgotlar davom  ettirilib, BMTning

Ozig-ovgat va Qishlog Xo'jaligi Tashkiloti
FAO/GEF tomonidan amalga oshirila-
yotgan loyihalar doirasida Buxoro viloyati
Buxoro va Kogon tumanlari, Qashgadaryo
viloyati Qamashi tumani uchun ham
tuprog resurslarini tahlil qilish, baholash,
monitoring qgilish  hamda boshgarish
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tavsiyalar
UzSoilAl

yuzasidan ilmiy asoslangan
beruvchi  dasturiy mahsulot
dasturi takomillashtirildi.

UzSoilAl - dasturi
sohasidagi resurslarni boshqgarishda
texnik va igtisodiy samaradorlikni
oshirishni magsad qiladi. Tuprog ko'rsat-
kichlari hagida tezkor va anig ma'lu-
motlar fermerlarga o'g‘itlarni samarali
go'llash, sho'r yuvish me'yorlarini opti-
mallashtirish imkonini beradi, bu esa
ishlab chigarish xarajatlarini kamaytiradi
va hosildorlikni oshiradi.

Mamlakatimizda tuproqg resurslarini
muhofaza qilish, ularning unumdorligini
saglash va oshirish borasida izchil davlat
siyosati olib borilmogda. So'nggi vyillarda
gabul qgilingan gonunlar, farmon va
garorlar tuproglarda kechayotgan degra-
datsiya jarayonlarining salbiy ogibatlarini
kamaytirish va agrar sohada bargaror
rivojlanishni  ta’'minlashga qgaratilganligi
bilan ahamiyatlidir.

Tuprogshunoslik  va agrokimyoviy
tadqgigotlar instituti tomonidan amalga
oshirilgan ilmiy-amaliy tadgiqgotlar

gishlog xofjaligi

mamlakatimiz  tuproglarining hozirgi
holatini baholash, zamonaviy texnologiya-
larni joriy etish va tuprog unumdorligini
oshirishda muhim o'rin tutmogda. Shu
bilan birga institutning mintagaviy bo'lin-

malari  faoliyati joylarda ilmiy-tadqgigot

natijalarining amaliyotga keng tatbiqg

etilishiga xizmat gilmoqgda.
Yugoridagilardan kelib chigib

aytish  mumkinki, Tuprogshunoslik va
agrokimyoviy  tadgigotlar institutining
so'nggi villardagi faoliyati mamlakatimiz-
da tuprog resurslarini muhofaza qilish
va unumdorligini  oshirish  sohasida
mustahkam ilmiy-amaliy lbazani yaratdi.
Umuman  olganda, Institut  olimlari
tomonidan olingan ilmiy natijalar, yaratil-
gan innovatsion agrotexnologiyalar va
ishlanmalar, sohani ragamlashtirish,
sohaga xalgaro standartlar va zamonaviy
axborot texnologiyalarini  joriy etilishi
agrar sohaning bargaror rivojlanishi,
mamlakat ozig-ovgat xavfsizligini
ta'minlash va tuprog degradatsiyasining
oldini olishda muhim omil bo'lib xizmat
gilmoqgda.
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Xalqgaro tuprogshunoslar jamiyati a'zosi, professor
LAURA BERTA REYES SANCHES 5- dekabr - “Butunjahon
tuproq kuni”ga bag‘ishlab“TUPROQSHUNOSLIKNING
TRANSCHEGARAVIY MUAMMOLARI VA ULAR
YECHIMINING INNOVATSION USULLARI” mavzusidagi
xalgaro ilmiy amaliy anjuman ishtirokchilariga tabrik so‘zi

Hurmatli xonimlar va janoblar,
2002-yildan boshlab, ya'ni Xalgaro tuprog-
shunoslar ittifogining Tailandda bo'lib
o'tgan 17-Butunjahon tuprogshunoslik
kongressida 5 dekabrni  «Butunjahon
tuprog kuni» deb €e'lon gilganidan buyon
Xalgaro tuprogshunoslar ittifogi uchun
5-dekabr eng muhim bayramlaridan biri
bo'lib kelmogda.

5-dekabr, barchamiz uchun
muhim kun. Tuprog resurslari
uchun asosdir. Ammo butun dunyo
bo'ylab unumdor tuproglarni yo'gotish
muammosi juda katta muammolardan
biridir.  Uni  turli salbiy jarayonlardan
saglab qgolish uchun kurashish zarur.
Shunday ekan, insoniyat uchun zarur
bo'lgan mahsulotlarni ishlab chigarishga
godir  bolgan  barcha tuproglardan
unumli foydalanish uchun ularni o‘rganish
va tadqiq etish bizning ustuvor vazifa-
miz bo'lishi kerak. Unumdor tuprogsiz
bargaror hayot yo'q. Men maslahat
beraman-ki, rivojlanish tuprogni ganday
ekanligini o'rganishni talab giladi.

Tuproglar yer osti va yer usti
biologik xilma-xilligini saglash va tuproqg
salomatligini ta'minlash nafagat ekotizim
uchun balki butun sayyoramiz hayoti
uchun asosiy omil bo'lib xizmat giladi.

Bugungi  kunda  transchegaraviy
muammo uning bargarorligini  ta'min-
lash va kelajak avlodlar uchun yashash

juda
hayot

sharoitlarini  kafolatlash  uchun  juda
muhimmi? — degan savol tug'ilishi tabiiy.
Biz  bilamiz-ki, bugungi kunda

dunyo tuproglarining butunlay bargaror
emasligi degradatsiyaning salbiy ogibat-
lari insoniyat hayoti uchun zarur bo‘lgan
ozig-ovgat xavfsizligiga jiddiy tahdid
solayotgani bor hagigat. Shuning uchun
ham bu global xalgaro muammoga
birgalikda agl, ilm bilan innovatsion
yondashuv orgali yechim topish juda

muhimdir. Bunda yeng kuchli qurol — bu
ilm hisoblanadi.

Tuproq degradatsiyasi  2l-asrning
eng jiddiy muammosi sifatida va tuprog
salomatligi uchun yangi sohani boshlash
uchun men o'smirlarni Xalgaro tuproq
fanlari ittifogining "Ta'lim loyihasi"
doirasida maktab yoshidagi bolalar va
o'smirlarni maktabga tayyorlash uchun
birgalikda ishlashga taklif qgilaman. Biz
kelajak avlodlarni tuprogga g'amxo'rlik
gilishlari va o'd'itlar bilan ta'minlashlari,

shuningdek, ilmiy bilimlarga, tuprogni
boshgarish qgobiliyatiga ega bo'lishlari
uchun barcha shart-sharoitlarni

yaratishimiz zarur. Chunki ular 10 va 15
vildan keyin dunyoning kelajakdagi fan
siyosatchilari va olimlari bo'lishi mumkin.

Xalgaro  tuprogshunoslar ittifoqi
nomidan  Tuprogshunoslik va  agro-
kimyoviy tadgigotlar instituti tomonidan
tuproglar unumdorligini oshirish
bo'yicha barcha sa'y-harakatlarini go'llab-
guwatlayman. Shuningdek, O'zbekiston
Tuprogshunoslar jamiyati va tuprogshu-
nos olimlari bilan tuproglar bargarorligi-
ga erishish yo'nalishida hamkorlik gilish-
dan mamnunman. Shu sababli, barchani
«Butunjahon tuprog kuni» bilan samimiy
muborakbod  etaman. Vaqgtingiz = va
e'tiboringiz uchun rahmat.
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5-dekabr «Butunjahon tuproq kuni»
TUPROQSHUNOSLIKNING TRANSCHEGARAVIY
MUAMMOLARI VA ULAR YECHIMINING INNOVATSION
USULLARI mavzusidagi xalgaro ilmiy amaliy
anjumaniga sharh

Tuproglar - yerdagi hayotning asosidir.

Tuprog resurslari inson hayotida,
davlat farovonligida, shuningdek, sayyora
ekotizimining bargarorligini ta’'minlashda
o'rni beqiyos.

Har vyili dunyo bo'ylab “5-dekabr
Butunjahon tuprog kuni” keng nishon-
lanadi. Joriy vyil ushbu tadbir 4-dekabr
kuni  Tuprogshunoslik va agrokimyoviy
tadgigotlar institut binosida  yuqori
saviyada o‘tkazildi.

Mazkur
magsad —

tadbirning  o'tkazishdan
tuprogshunoslik  sohasida
olimlar tomonidan bajarilgan ishlar,
tadgigot natijalari, tuproglarni asrab-
avaylash  muhimligini anglash, tuproqg
resurslarining inson farovonligini oshirish-
dagi ahamiyatini eslatish, ekotizimlarni
saglash, xabardorlikni oshirish  hamda
keyingi gadamlar yuzasidan anig va
batafsil ma'lumotlar olishdan iborat.

Ha - albatta, go'yo bunday ogoh-
lantirish bongiday yangragan chagqiriglar
ortida kelajakda katta ekologik fojialar
hagida ko'z ko'rib, qulog eshitmagan
hagigatlar yashiringandek.

Keyingi vyillarda  «transchegaraviy
muammon»si degan ibbora barcha sohalarda
go'llanila boshlandi. Transchegaraviy
muammo - bu transchegaraviy migyosdagi
ekologik  muammo. Boshgacha qilib
aytadigan bo'lsak, bu bir mamlakatda
paydo bo'lgan yoKki unga hissa
go'shgan va boshgasiga tasir giladigan
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chegaralanmagan ekologik muammodir.
Bu kun mavzusi sifatida anjuman ishtirok-
chilarining diggat markazida bo'ldi.
Anjuman jonli tarzda va ZOOM
dasturi orgali yugori saviyada o'tkazildi.

Tuprogshunoslik va agrokimyoviy
tadgigotlar instituti tomonidan
tashkillashtirilgan ushbu tadbirda

respublikamiz bo'ylab 20 dan ortig oliy
ta'lim  muassasalari hamda  tegishli
tashkilotlardagi hududiy studiyalaridan
jami 300 dan ortig va 10 ga yagin xorijiy
davlatlarda gishlog va suv xo'jaligi bo'yicha
soha olimlari, xalgaro tashkilotlar hamda,
nufuzli oliy o‘quv yurti professor o‘gituvchi
va talabalari ishtirok etdi. Anjuman
ishi  dastlab ishtirokchilar guvohligida
institutning gayta ta’'mirlangan binosining
ochilishi rasmiy lenta girgish marosimidan
boshlandi. Shundan so'ng, mehmonlar
institut direktori Shuhrat Bobomurodov
hamda, institut ma'muriyati xodimlari
hamrohligida gishlog xo‘jaligida, xususan
yver resurslarining asosini tashkil yetuvchi

tuproglardan samarali va ogilona
foydalanish, mavjud muammolarning
yechimini topishda eng muhim

ahamiyatga ega bo'lgan «Analitik sinov
laboratoriyasi» bo'limida yaratilgan shart-
sharoitlar bilan tanishishdi. Ishtirokchilar
bu yerda real ish jarayonlari, tuproqg
tahlillarini amalga oshirishda yugori aniglik
va tezlikka ega bo'lgan yangi zamonaviy
uskunalardan keng foydalanish tizimli
yo'lga go'yilganligiga amin bo'lishdi.

Ochilish marosimi  va  faoliyat
tanishuvidan so'ng anjuman ishiga start
berilib, ishtirokchilariga navbat bilan tabrik
so'zi berildi.
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Shuningdek, markaziy institut
muhtasham majlislar zalida taklif etil-
ganlar gatorida Oliy majlis Qonunchilik
palatasining Agrar va suv xo'jaligi masala-
lari go'mitasi raisi Ravshan Mamutoy,
Qishlog xo'jaligi vaziri o‘rinbosari
Qahramon Yuldashev, Qishlog xo'jaligi
vazirligi «Tuprog unumdorligini oshirish
va yerlar degradatsiyasiga garshi kura-
shish  boshgarmasi» boshligi  Oybek
Soatov, Oliy ta'lim, fan va
innovatsiyalar vazirligi hamda tegishli
vazirlik va idoralar vakillari ham hozir
bo'lishdi.

Ishtirokchilar ushbu qutlug® sana
bilan  barcha gatnashchilarni  gizg'in
muborakbod etish bilan birga oxirgi vil-
larda respublikamizning gishlog xo'jaligi
tizimida, aynigsa, Tuprogshunoslik va
agrokimyoviy tadqgigotlar instituti olimlari

tomonidan muhim ahamiyatga ega
samarali ilmiy tadgiqgotlar, amaliy
va innovatsion loyihalar amalga

oshirilayotganini anig misollar yordamida
tilga olib o'tishdi. O'z navbatida hozirgi
kunda gishlog xo'jaligi yerlaridan unumli
foydalanish, unumdor yerlarni muhofaza
gilish borasida olib borilayotgan keng
gamrovli  ishlar yuzasidan o'z fikr-
mulohazalarini bildirishdi.

Shundan so'ng 5-dekabr Butunjahon
tuprog kuniga bag'ishlab tayyorlangan
videolavha  tagdim etildi. Lavhada
mamlakatimizda va qgishlog xo'jaligi
tizimida olib borilayotgan izchil islohotlar,
xorij davlatlari bilan hamkorlikda amalga
oshirilayotgan loyihalar bo'yicha ayni
kunlarda institut tomonidan bajarilayot-
gan ishlar aks etgan yorqgin videolavha
anjuman ishtirokchilarini mamnun etdi.
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TUPROQSHUNOSLIK VA

AGROKIMYO

Anjuman davomida mahalliy va Federal qishlog xofjaligi ilmiy-tadgigot
xorijiy — davlatlardan tashrif buyurgan markazi rahbari Sergey  Mixaylovich

hamda ZOOM dasturi orqgali ishtirok Lukin, «VV.Dokuchayev nomidagi
etgan agrar soha ilmiy-tadgigot  Tuprogshunoslik instituti» professori
institutlari va nufuzli institut professor Boris Fedorovich Aparin, Niderlandiya
olimlariga S0z navbati berildi. davlatidan «Buijs Agro-Services» rahbari

Jumladan, Germaniya Respublikasining Elmer Beys, OzMU «Biologiya fakulteti»
nufuzli Gannover Universiteti Tuprog- dekani, professor To'xtasin Abdrahmonov,
shunoslik instituti  direktori, professor «O'zdaverloyiha» davlat ilmiy-loyihalash
Ceorg Guggunberger, Moskva davlat instituti direktori, gishlog xoYjaligi fanlari
universiteti Tuprogshunoslik  fakulte- nomzodi Ruhiddin  To'rayey, Farg'ona
ti Prezidenti, RFA muxbir a'zosi, professor davlat universiteti professori G'ulomjon

Sergey  Alekseevich ~ Shoba, Rossiya Yuldashey, «AgroEkoBiotexnologiya»
Fanlar akademiyasining akademigi, D.N. lImiy markazi rahbari, O'zbekiston
Pryanishnikov  nomidagi  Butunrossiya Millly universiteti professori  Gafurova
agrokimyo ilmiy-tadgigot instituti ilmiy Lazizaxon Akramovna, O'zbekiston
direktori Aleksey Anatolyevich Zavalin, Milliy universiteti Biologiya va ekologiya
Rossiya davlat agrar universiteti — KA. fakulteti, Tuprogshunoslik kafedrasi

Timiryazev nomidagi Moskva qishlog mudiri, professor Zafarjon Jabbarov va
xo'jaligi akademiyasi professori Mazirov boshga gishlog xofjaligi tarmog'i vakillari

Mixail Arnoldovich, Rossiya Fanlar o'z ma'ruzalarida qishlog xo'jaligining,
akademiyasining muxbir a'zosi, ilmiy xususan tuprogshunoslik sohasida
ishlar  bo'yicha direktor orinbosari, keyingi villarda erishilgan  yutuglari
Andrey Gennadievich Bolotov, va muammolari,  ilmiy  hamkorlikni
Butunrossiya organik o'giitlar va torf kuchaytirish kabi masalalar bo'yicha
ilmiy-tadgigot instituti - Yuqgori Volga atroflicha fikr yuritdi.
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Ma'ruzalardan so'ng, anjuman
kun tartibiga ko'ra, Tuprogshunoslik va
agrokimyoviy tadgigotlar instituti rivojiga
katta hissa qgo‘shgan xodimlar va yosh
mutaxassislarni tagdirlash marosimi bo'lib
o'tdi.

Taqgdirlash marosimidan so'ng,
tadbirning asosiy qgismida, bir nechta
ma'ruzalar tinglandi. Anjumanda e'tirof
etilganidek, hozirgi kunda dunyo bo'ylab
yverlar degradatsiyasining abgor ahvolga
uchrashi tufayli 100 dan ortiq davlatlarda
taxminan 2,6. milliard odamlar aziyat
chekmoaqgda, bu ragamlar esa yer yuzining
33% dan ko'prog'iga ta'sir giladi. Darvoqge,

turli  sanoat tizimlari faoliyati, foydali
gazilma konlarini gazish, ulardan turli
sohalarda foydalanish  jarayonlari va
antropogen omillar  ta'sirida  tuprog
goplamining Kimyoviy ifloslanishi,
ularning xossa-xususiyatlarini  o‘zgarishi
hamda unumdorligining pasayishi
kuzatilmoqgda. Yana tuproglarning
ifloslanishi  turli  shakllarda  vujudga
kelib, ularning degradatsiyasiga,
unumdor tuproglar hosildorligining
sifat va migdor jihatdan pasayishiga,
ekotizim hamda transchegaraviy
muammolarni shakllanishiga olib
kelmoqgda.

Muxtasar qilib aytganda, gishlog
xo'jaligi tizimining rivojlanishi ko'p jihatdan
tuprogshunoslik va agrokimyo sohasi bilan
bog'lig. Shunday ekan bu ilmiy dargohda
orttirilgan bebaho tajriba, zamonaviy
yondashuvlar, yangi-yangi innovatsion
g'oya va usullar asosida mamlakatimiz
agrar sohasida bugungi va kelajakdagi
muhim, shuningdek, dolzarb bo'lgan
masalalarni ijobiy hal etish uchun xizmat
giladi.

Binobarin, bir hovuchi oltinga teng
tuproglarimizning davlat  tomonidan
g'amxo'rlik  qgilinishi  ayni  muddaodir.
Kelajak avlodlarga sog'lom tuproglar gol-
dirish esa har birimizning burchimizdir...

Akbar XUDOYQULOV, jurnalist
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TUPROQSHUNOSLIK

TURLI REGIONLARDA SHAKLLANGAN GIPSLI
SUG‘ORILADIGAN TUPROQLARNING AGREGATLAR TARKIBI

Abduraxmonov Nodirjon Yulchiyevich,*
biologiya fanlari doktori (DSc), professor

Sobitov O‘imasboy Tojaxmedovich,**
bo'lim boshlig'i, b.ff.d, katta ilmiy xodim

*Tuprogshunoslik va agrokimyoviy tadqgiqotlar instituti
**Qishlog xo'jaligida bilim va innovatsiyalar milliy markazi

Annotatsiya. Magolada Farg'ona viloyatining Markaziy Farg'ona, Sirdaryo viloyatining
Mirzaobod tumani hamda Samargargand viloyatining Jonboy tumani hududidlarida keng
targalgan sug‘oriladigan o'tlogi saz, boz-o'tlogi va tipik bo'z tuproglarning agregatlar tarkibi
keltiriigan. Shuningdek, makroagregatlar va suvga chidamli agregatlar tuproglarning gipslash-
ganlik darajasiga bog'lik holda va ularning regionlar kesimida o'zgarishi bayon etilgan.

Kalit so‘zlar: sug'oriladigan o'tlogi saz, bo'z-o'tlogi va tipik bo'z tuproglar, makroagregatlar va
suvga chidamli agregatlar va gipslashganlik darajalari.

AHHOTAUMA. B craTbe nNpuBedeH  arperaTHbii  COCTaB  OpOoLlaeMblX  IyroBo-
Ca30BbIX, CEPO3EMHO-MYroBbIX MOYB W TUMUUHbLIX CEPO3EMOB, LMPOKO PACMPOCTPaHEHHbIX
Ha Tepputopnn LeHTpanbHo @epranbl PepraHckon ob6nacti, Mup3aabagckoro pailoHa
CblpoapbMHCKOM obnactn v kambaickoro paioHa CamMapkaHOCKOM obnacTu. Takke M3NONeEHbI
M3MEHEHWS MaKpoarperaTtoB M BOAOMNPOYHbIX arperatoB B 3aBUCKMOCTY OT CTEMeHV TMMNCUpoBaH-
HOCTM MOYB M B paspese UX PermoHanbHOro PacnpoCTpaHeHms.

KnroueBble cnoBa: opollaeMble /1yroBO-Ca30Bble, CePO3EMHO-MYroBble MOouYBbl, TUMMUHbIE
Cepo3eMbl, MaKpoarperaTbl M BOOOMPOUHbIe arperaTbl, CTerneHb MncMpoBaHHOCTM.

Annotation. The article presents the general physical properties of irrigated meadow-saz,
meadow-serozem and typical serozem soils widely distributed in the Central Fergana area of
the Fergana region, the Mirzaobod district of the Syrdarya region, and the Jomboy district of the
Samarkand region. The changes in macroaggregates and water-stable aggregates depending
on the degree of gypsum content of soils and in the context of their regional distribution are also
presented.

Key words: irrigated meadow-saz; meadow-serozem; typical serozem; macroaggregates and
water-resistant aggregates, degree of gypsum content.

Kirish. Respublikada sug'orishga yerlardan samarali foydalanish, bunday
varogli, unumdorligi nisbatan yuqgori qgiyin  melioratsiyalanadigan  yerlardagi
bolgan tuproglarning deyarli hammasi gips shakllari, gips chuqurligi va gipsli
ozlashtirilib  bo'lingan. Keyingi vyillarda gatlam galinliklarini hisolbga olgan holda
o'zlashtirilgan va yaqin vyillarda o'zlash- tuproglarning gipslashganlik darajalarini
tirilishi mumkin bo'lgan tuproglar aniglash, ularning unumdorligini gayta
- unumdorligi past, sho'rlangan, tiklash, oshirish va boshgarish magsadida
gipsli, toshlogli qgiyin o'zlashtiriladigan tuproglarning  xossa-xususiyatlarini  va
tuproglar kategoriyasiga mansubdir. meliorativ.  holatini  yaxshilash  dolzarb
Ularni  ozlashtirish ~ juda mukammal vazifalardan hisoblanadi.
har tomonlama chuqur o'yvlab amalga Tuprogshunoslikda tuprog unum-
oshirilishi lozim. Shu ma'noda hozirgi dorligini belgilashda tuprogning agre-
kunda respublikamiz gishlog xofjaligida gatlar tarkibini o'rganish yetakchi o‘rinda
foydalanilayotgan sug'oriladigan  gipsli  turadi, shu sababli tuprog fizikaviy
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xossalarini  o'rganishdagi asosiy holatlar,
respublikamizning yetakchi olimlari
Q.M.Mirzajonov [1], L.Tursunov 2]

RQurvantayev [34], Sh.Nurmatov [5]
X.F.Botirov va boshgalarning [6] ilmiy
ishlarida izohlab berilgan.

Tadgiqot obyekti - Tadgigotlar
obyekti sifatida turli regionlarda shakl-
langan turli darajada gipslashgan
sug'oriladigan o'tlogi saz, bo'z-o'tlogi va
tipik bo'z tuproglar tanlangan.

Tadqigot natijalari va ularning
muhokamasi. Tuprog strukturasi tuproq
unumdorligi  va ekinlar hosildorligini
belgilovchi muhim agronomik ko'rsatkich
bo'lib  hisoblanadi. Ko'pgina izlanishlar
natijasida hozirgi kunda  tuproglar
agregat holatini izohlovchi ma'lumotlar
to'plangan. GC'o'za-beda-g‘alla almashlab
ekish tizimini, siderat, go'shimcha
organik o'd'itlar va struktura  hosil
giluvchi  moddalar joriy qilish orgali
sug'oriladigan tuproglarda makrostruk-
tura hosil qilish va uning sabablarini
aniglash imkoniyatlari o'rganilgan.
sug'oriladigan  tuproglarning  struktura
tarkibining o'zgarishiga ko'p Vvyillik o'tlar
va beda ekish orgali ijobiy tomonga
o'zgarishi isbotlangan.

QMMirzajonov [1. B. 249] olib
borgan tadgigot natijalarida Sirdaryo
viloyatining kam deflyatsiyaga uchragan
bo'z-o'tlogi  tuproglarida sug‘orish  va
kollektor-zovur  tarmoglarini  tozalashda
chiggan “il" zarrachalarni gektariga 600 t
miqdorda solinganda tuprogning suv-
fizikaviy xossalari yaxshilanib, unumdorligi
jjobly tomonga o'zgargan, shu bilan birga
granulometrik tarkibi og'irlashib agre-
gatlar migdori ortgan, natijada tuprog-
larning eroziyalanish jarayoni pasayishiga
erishilgan.

LTursunovning [2. B. 101-167] o'zoq
villik olib borgan tadgigotlariga ko'ra,
agregatlar miqgdori o'z navbatida tuprog-
dagi suv, havo va issiglik harakatiga yoki
ularda sodir bo'ladigan barcha jarayon-
larga tasir ko'rsatadi deb ta'kidlaydi.

RQurvantayev [3, 4. B. 24-26] va

boshgalar tomonidan  olib  borilgan
tadgigotlar natijalarida, Xorazm viloyatida
targalgan tuproglarning suvga va
granulometrik chidamli 5-3 va 3-2 mm
kattalikdagi makroagregatlar migdorlari
tavsiflangan bo'lib, granulometrik tarkibi
og'irligi hamda chirindi miqdorini
haydov qatlamida pastki qgatlamlarga
nisbatan birmuncha ko'pligi sababli 3-2
va 5-3 mm kattalikdagi suvga chidamli
makroagregatlarning miqgdori  3-5 va
4-6% ni va granulometrik chidamlilik
295 -503 g/sm?2 tashkil etishi aniglangan.

Sh.Nurmatov [5. B. 236] tomonidan
bo'z-o'tlogi tuproglarning suvga chidamli
makro va mikroagregatlari o‘rganilganda,
ular tuproglarning deflyatsiyvaga uchra-
ganlik darajalariga ko'ra turlicha bo'lishi
aniglangan. Bunda suvga chidamli
makroagregatlarning eng ko‘p miqgdori
shamol eroziyasiga uchramagan tup-
roglarda 24,64% va eng kam miqgdori
12,08%, kuchli darajada shamol eroziyasi-
ga chalingan bo'z-o'tlogi tuproglarda
ekanligi ko'rsatib o'tilgan.

X.F.Botirov va boshgalar [6. B. 100-
102] ma’lumotlarida makrostrukturali
agregatlar bilan bir gatorda tuproqg
unumdorligida <025 mm olchamdagi
mikrostrukturali agregatlarning ham
o'ziga xos o'rni bor. Ushbu agregatlar-
ning tuproqg strukturasidagi qulay ulushi

O'zbekistoning bo'z tuproglarda ekin-
lardan yuqgori hosil olishni ta’'minlaydi,
birog <025 mm |i makrostrukturali

agregatlar ko'p bo'lgan tuproglarda havo
almashinuvi yomonlashadi. Bunday
tuproglar tez namigadi, quriganda esa
zichlashib, gatgalog hosil bo'ladi.

Makroagregatlar (0,25 mm dan
katta) biologik omillar, ya'ni o'simlik
ildizlarining qgoldiglari, zamburug'lar va
mikroorganizmlar ta'sirida mikroagregat-
larni o'zaro bir-biriga birikishidan hosil
bo'ladi.

Tadqgigot olib borilgan tuproglarning
agregatlar (qurug elash) tarkibi (10,11,12-
rasmlar va 4-ilova keltirilgan. Jadval
ma'lumotlariga asoslanib shuni aytish
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mumkinki, o‘rganilgan  turli darajada
gipslashgan  tuproglarning  agregatlar
tarkibi turlicha ekanligi aniglandi. Tuprog-
larning agregatlik holatini o'rganish juda
katta amaliy ahamiyatga ega. Chunki
agregatlarni, aynigsa suvga chidamli
makro - va mikroagregatlarni, mavjudligi

tuprogdagi suv, havo, qgolaversa issiglik
tartibini boshqgarishda asosiy rolni
o'ynaydi.

O'rganilgan tipik boz, bo'z-o'tloqgi

va o'tlogi saz tuproglarning haydalma
va haydalma osti gatlamlarida 10 mm
dan katta agregatlar gipslashmagan

TUPROQSHUNOSLIK

tuproglarda 4199-52,81, 20,30-31,49, 28,02-
3763% ni, 0,25 mm dan kichik agregatlar
miqgdori esa profil bo'ylab mos ravishda
2,98-3,43, 2,24-1381, 2,23-11,36% ni, kuchsiz
gipslashgan tuproglarda mos ravishda
2912-30,18,  26,86-45,92,29,87-43,80% ni,
0,25 mm dan Kkichik agregatlar miqgdori
19,31-20,29, 2,58-2158, 2]14-10,70%  ni,
o'rtacha gipslashgan tuproglarda esa
bu ko'rsatkich biroz yuqorirog 51,53-53,53,
3551-4536, 42,08-5150% ni, 0,25 mm dan
kichik agregatlar miqgdori esa 2,91-3,30,
3,09-18,41, 2,84-9,45% ni tashkil etadi (1, 2,
3-rasmlar).

T-rasm. Avtomorf tuproqlarning makroagregat tarkibi, %

2-rasm. Yarim gidromorf tuproqlarning makroagregat tarkibi, %
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3-rasm. Gidromorf tuproqlarning makroagregat tarkibi, %

Sug'oriladigan o'tlogi saz, tipik bo'z
va bo'z-o'tlogi  tuproglarning gumus
miqgdorini hisobga olgan holda, gipslash-
magan tuproglarga nisbatan o'rtacha
gipslashgan tuproglarda 10 mm dan
katta bo'lgan makroagregatlar tarkibi va
kesak miqgdorining birmuncha yuqgoriligi
kuzatiladi. Bundan tashgari, o‘rganilgan
zarrachalardan <0,25 mm o‘lchamli mikro-
strukturali agregatlar tuprogning yuqori
gatlamlardagiga nisbatan ayrim hollarda
quyi gatlamda ko'p hosil  bo'lganligi
o'tkazilgan tahlillarda aniglandi. Bu hol
sug'orishlar  natijasida  mikrostrukturali
agregatlarning tuprogning quyi gatlam-
lariga yuvilib tushishi va kalloid massa
hosil gilishi bilan izohlanadi.

Agronomik nuqgtai nazaridan eng
gimmatli bollgan 0,25 mm dan 10 mm
gacha kattalikdagi agregatlar miqgdori
ham o'rganilgan tuproglarning gipslash-
ganlik darajasiga bog'lig holda farg-
lanadi. Eng ko'p agronomik gimmatli
agregatlar migdori tuproglarning haydal-
ma va haydalma osti gatlamida 60,78-
6589% gipslashmagan yarim gidromorf
tuproglarda aniglandi.

O"rganilgan o'tlogi saz hamda bo'z-
o'tlogi tuproglardagi agronomik nugtai

nazaridan eng gimmatli bo‘lgan 0,25 mm
dan 10 mm gacha o'lchamli va suvga
chidamli agregatlar migdori o‘rganilgan
tuproglarning gipslashganlik darajasiga
va tuproglarning mintagaal xususiyatiga
bog'lig holda o'zgarishi kuzatildi. Jumla-
dan, gipslashmagan tuproglarda eng ko'p
agronomik gimmatli agregatlar migdori
65,89% tashkil etib, o‘rtacha gipslashgan
tuproglarda esa bu ko'rsatkich — 5156% ga
teng bo'lib, gipslashmagan tuproglarga
nisbatan o'rtacha gipslashgan tuproglarda
agronomik gimmatli bo'lgan agregatlar
24,33 % kamligi aniglandi.

Sug'oriladigan tuproglarning suvga
chidamli agregatlar tahlil natijalari 1-jad-
valda keltirilgan  bo'lib, tuproglarning
gipslashganlik darajalariga ko'ra turlicha
ekanligi aniglandi.

Suvga chidamli 3-2 mm va 5-3 mm
o'lchamdagi  makroagregatlar  migdori
gipslashmagan tipik bo'z, bo'z-o'tlogi
va o'tlogi saz tuproglarining haydov
gatlamida 9,98-594-16,58 va 10,14-10,82-
18,38% ni, kuchsiz gipslashgan tuprog-
larda mos ravishda 9,82-582-12,78 va
10,66-6,94-1398% ni, o'rtacha gipslashgan
tipik bo'z, bo'z-o'tlogi va o'tlogi saz
tuproglarning haydalma gatlamida esa
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748-326-11,86 va 854-626-1366% ni
tashkil etib, gipslashmagan tuproglarga
nisbatan kuchsiz va o'rtacha gips-
lashgan tuproglarda suvga chidamli
makroagregatlar yarim gidromorf tup-
roglarga nisbatan avtomorf va gidro-
morf  tuproglarda suvga chidamli
makroagregatlar soni  yugoriligi anig-

landi. O‘rganilgan o'tlogi saz va tipik
bo'z tuproglarda suvga chidamli
makroagregatlar ~ miqgdori bo'z-o'tloqi

tuproglarga nisbatan yugori bo'lib, buning
asosiy sababi o'tlogi saz tuproglarning
gumus miqgdorining yugoriligi, tipik bo'z
tuproglarda il zarrachasining yuqgoriligi
bilan izohlanadi. Umuman olganda turli
darajada gipslashgan tuproglarning
haydov gatlamida suvga chidamli makro-
agregatlar miqgdori, tuprogning quyi
gatlamlarga nisbatan ularning migdorlari
kamayib borishi kuzatildi (1-jadval).

Tadgigot olib borilgan gipslashma-
gan tipik bo'z, bo'z-o'tlogi hamda o'tloqi
saz tuproglarda suvga chidamli 5-3 mm
kattalikdagi agregatlar tuproq kesmasi-
ning yuqgori gatlamidan quyi tomon
kamayib boradi va bu gonuniyat 3-2 mm
kattalikdagi makroagregatlarda ham
kuzatiladi.

TUPROQSHUNOSLIK

XULOSA

Tadqgigot hududlarining tipik bo'z,
o'tlogi saz hamda bo'z-o'tlogi tuproglari-
dagi agronomik nugtai nazaridan eng
gimmatli bolgan 025 mm dan 10 mm
gacha o'lchamli va suvga chidamli agre-
gatlar migdori tuproglarning gipslashgan-
lik darajasiga va regional xususiyatiga
bog'lig holda o'zgarishga uchragan. Bunda
gipslashmagan tuproglardagi agregatlar
migdori 65,89% ni va o'rtacha gipslashgan
tuproglarda — 51,56 foizni tashkil etib, gips-
lashmagan tuproglarga nisbatan o'rtacha
gipslashgan tuproglardagi agronomik
gimmatli bo'lgan agregatlar migdori
24,33 foizga kam. 3-2 mm suvga chidamli
1-0,25 mm o'lchamdagi makroagregatlar
miqgdori  gipslashmagan  tipik  bo'z,
otlogi saz va bo'z-o'tlogi tuproglarning
haydalma gatlamida mos ravishda 5,36;
466 va 6,16 foizni, o‘rtacha gipslashgan
tuproglarda esa 4,52; 164 va 412 foizni
tashkil etgan Dbo'lsa, gipslashmagan
tuproglarga nisba-tan o'rtacha gipslash-
gan tuproglarga 3-2 mm suvga chidamli
1-0,25 mm o'lcham-dagi makroagregatlar
mos ravishda 0,84-2,04-3,02% yuqgoriligi
kuzatiladi. Ushbu holatlar karst va suffoziya
jarayonlari bilan bog'ligdir.
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YK 631.95 : 631.5 : 633.11 (571.1)
MHTEHCUBHOCTb U HANMPABNEHHOCTb NMOYBEHHO-
MUKPOBUOJTOMMYECKUX MPOLIECCOB B
NYroBo-YyEPHO3EMHOW NMNOYBE Nod BIUAHUEM
MUWHUMU3ALIMN OBPABOTKU MOYBbI B YC/TOBUAX IOTA
3ANAOHOU CUBUPU

LWynuko Hatanbs HukonaeBHa,

KQHA. C.-X. HAYK, BEAYLLIMMV HAYYHbIV COTRYAHMK
abopatopuimn MuKpobuoiorii GIFEHY Omckmt AHLL
e-mail: shuliko-n@mail.ru

XamoBa Ornbra PegopoBHA,

OwkeBnYy JleoHug ButanbeBudy

AHHoTauwms. IccneqoBaHWa MPOBOAWMIN B CTALIMOHAPHOM MHOMOGMaKTOPHOM OMbiTe 3aK1aaKm
1972 1. B NATUMONbHOM 3€PHOMapPOBOM CEBOOOOPOTE CO CEAYOLLMM YepedoBaHmeM KynsTyp: nap
— NweHuUa — NweHnua - NieHnLa - A4MeHb Mo, NepBon MNUeHKLUer nocne napa. YCTaHoBAEHO,
YTO MUHUMU3AUMA 0BPABOTKN MOMNOXKMTENbHO BAMANA Ha YUCNEHHOCTb MUKPOOPraHK3MOB,
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aKTMBHOCTb depMeHTOB U HUTPUDUKALMOHHYO CMOCOBHOCTb NYroBO-4EPHO3EMHOW MOYBbl B
CpaBHeHMM co Bcnawkom B cnoe 0-20 cM. MNpuMeHeHre KOMMMEKCHOW XMMM3aLUmn YyCUImMBano
HGMONOrMYECKYO aKTMBHOCTb MOYBHbI.

KnroyeBble c/10BA: YNCNEHHOCTb MUKPOOPIraHM3MOB, MOUYBEHHbIE GEPMEHTbI, HUTPATHbIM
a30T, HUTPUDUKaLMOHHAA CMOCOBHOCTb, 06PaboTKa MOUBLI, CPEACTBa XMMM3aLLWK, NLeHuLa.

Annotatsiya. Tadqgigotlar 1972-yilda besh gavatli donli almashlab ekishda quyidagi ekinlar
almashinuvi bilan statsionar ko'p faktorli yotgizish tajribasida o'tkazildi: bug ' — bug'doy — bug'doy
- bug'doy - bug'dan keyingi birinchi bug'doy ostidagi arpa. Qayta ishlashni minimallashtirish
mikroorganizmlar soniga, fermentlarning faolligiga va o'tlog-gora tuprogli tuprogning nitrifikatsiya
gobiliyatiga 0-20 sm gatlamda shudgorlash bilan taggoslaganda ijobiy ta'sir ko'rsatishi aniglandi.
Kompleks kimyoviylashtirishdan foydalanganda tuprogning biologik faolligi oshishi kuzatildi.

Kalit so'zlar: mikroorganizmlar soni, tuprog fermentlari, nitrat azot, nitrifikatsiya gobiliyati,
ishlov berish, kimyoviy moddalar, bug'doy.

Annotation. The research was carried out in a stationary multifactorial experiment in 1972 in
a five—field grain—-steam crop rotation with the following crop alternation: steam - wheat - wheat -
wheat - barley under the first wheat after steam. It was found that minimizing tillage had a positive
effect on the number of microorganisms, enzyme activity, and nitrification ability of meadow-
chernozem soil compared with plowing in a 0-20 cm layer. The use of complex chemicalization
enhanced the biological activity of the soil.

Key words: number of microorganisms, soil enzymes, nitrate nitrogen, nitrification ability,
tillage, chemicals, wheat.

MUHUMKM3ALMA MexaHNYeckow obpa-
OOTKM MOYBbl C COXPaHEHUEM CTepPHU
VM OCTaBf€HWEeM COMOMbl MPUBOOUT K
HaKOMMIEHMIO OPraHUYeCcKMx OCTaTKOB M

HbIX  MWHUMabHbIX  (MOYBO3aLLUUTHbIX)
06pPaboToK  MO4YBbI B KOMMMEKce Cco
CpencTBaMy XMMKM3aLMKM B LUMPOKO pac-
MPOCTPaHEeHHbIX NYroBO-4YePHO3EMHbIX

NUTaTeNbHbIX BELLECTB B BEPXHEeW 4YacTW  Mo4yBax  OXHOW  NIeCOCTEMHOM  30HbI.
MaxoTHOro  ropmsoHTa, obycnaenuBada [lpobnema pecypcocbeperkeHmns
TeM caMbiM ero aunddepeHUMaLMIO MO ABAGeTCa  akTyanbHOM B  COBPEMEeHHbIX
OUONOrMYecKom akTMBHOCTM [9)]. SKOHOMMUYECKMX YCNOBUSX, a eé

YCTaHOBMNEHO, YTO OTKa3 OT BCMALLUKKM  MOYBEHHO-MUKpPOOUMonormyeckoe  oboc-

OKa3blBaeT HeraTMBHoOE BIMAHME HOBaHWe nmeet npakTnyeckoe %
Ha  dUTOCAHUTAPHYKD  OOCTaHOBKY B TeopeTuyecKoe  3HadeHue,  MOCKOMbKY
arpoueHose, YCUIMBAET 3aCOPEHHOCTb HEeMoCpeOcTBEHHO CBA3aHO C  MOHWTO-
M  HegoCTaTOK MWHEepPpanbHOro asoTa B PUHIOM 2QPEeKTMBHOIo UM noTeHLUWanbHO-
noyse [12]. PeweHre 23TMX MpobnemM ro NAogopoaua MouBbl M €€ TOKCUYHOCTU.
Bbl3blBaeT HEOOXOOAMMOCTb MPUMEHEeHMUS ccneooBaHMA npoBoOOMAU B
COOTBETCTBYOLLMX necTnumooB M CTauMOHAPHOM MHOrodakTOPHOM oMbiTe
pPaLMOHANbHbIX 003 MUHEepPanbHbIX  3akfagkK 1972 1. B NATUMNONIbHOM 3€PHO-
yaobpeHn, 4TO CYLIeCTBEHHO BAMFGEeT MNapoOBOM CeBOOOOpOTE Map — MWeHMLa

Ha WHTEHCWMBHOCTb W HampaBNEeHHOCTb
MOYBEHHbBIX OUMONOIMYECKMX MPOLLECCOB
B CTOPOHY MUHepanm3aumm g
MMMOOUMAM3aLMM MPOAYKTOB PAa3/10XKeHMUA
OpraHMYecKMx OCTaTKOB K 0Opa3oBaHMA
rymyca [10].

Llenbto mccnepoBaHWi Oblno m3yde-
HUEe U3MEeHEHMIM YNCNEHHOCTM MOYBEHHbIX
MUKPOOPraHM3MOB W  HaMpaBleHHOCTU
MOOUNM3aLMOHHbBIX  MPOLECCOB  MOYBbI
nog  BAVAHMEM MNPUMEHEHUA AaauTeNb-

— NweHwWua - nuweHunua - aYmMeHb nog
nepBOW NeHuuem nocne napa.

MouBa — NyroBo-4epHO3EéMHasa cpen-
HeMoLllHaa cpegHerymMycoBaa Taywenocyr-
NUHWCTaa C copepaHmem rymyca 6-7 %,
peakumna cpebl — HeMTpanbHaga.

CucteMa 06paboTKK MouBbl (hakTop
A). oTBanbHaa Ha MMyouHy 20-22 cM nofa
BCe Ky/bTypbl, MOCKOpe3Haa Ha ryouHy
10-12  cM, MUHKMManNbHO-HyneBad, 6e3
oceHHen o0b6paboTKM exerogHo. Ha 3Tux
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doHax MpUMeHanu cpeacTBa XMMM3aLMK
(bakTOp B): KOHTPOMNbL (6e3 NprMeHeHUs
yaobpeHnn un nectmumngoB), repouumng
«[yma-cynep 100y, KOMMMeKCHad
XMMU3aumsa (nof nweHuuy no napy - P,
repouumg «Myma-cynep 100», GyHrMumag
TWNT-250, petapoaHT TYP).

O6pa3ubl MoYBbl OTOMpPanu B cnoe
0-20 c™M TpK pasa B TeyeHue Beretaumm
3ePHOBbIX — KyLleHWe-BbIxoa B TPYyOKy
(MIOHB),  KOoMoLleHwe  (Monb),  HanuB
3epHa (KoHel, aBrycra). B  cBexux
obpasuax YYUTbIBaNM YMCNEHHOCTb
MUKPOOPraHM3MOB MyTeM BbiCeBa Ha
TBepable MMTaTenbHble cpeabl [6].

HUTpMOUMKaAUMOHHYIO  CMOCOOHOCTb
MouYBbl onpenenanmn no KpaBkoBy C
MHKybauwven 21 aeHb, a30T HUTPATOB — MO
MaHaBanb-I1axy ¢ agmcynbdodeHonoBom
Kucnoton [1]. B BO3OYLIHO-CyxMX 06pa3-
Lax Oblny  MNpoBedeHbl  onpegeneHua
depMeHTaTMBHOM  aKTWMBHOCTM  MO4YBbI:
ypeasbl - Mo [odMaHy, KaTanasbl -—
rasomeTpumdecku [7].

[MorogHble yCnoBMA feT mccnenosa-
HUM OblNM B OCHOBHOM 61AronpPUATHbI
ONd  pocTa W  pPa3BUTUA  pacTeHUM U
MUKPOOPIraHM3MOB W OTNMYaIUCh TEMOM
M OOCTAaTOUHbBIM YBAXKHEHUEM.

CO  CHWKEHMEM  UHTEHCWMBHOCTM
06pPaboTKM oT BChaLKM 0o
MUHMMaNbHO-HYNEBOM Habntoganach
TeHOeHUMa  MOBbIWEHMA  YMCIEHHOCTU
MWKPOOPraHmM3MoB, 4YTO  CBA3aHO C
yBeNnMyeHmeM KOMM4ecTB OProcTaTKoB B
MaxoTHOM Cf1oe MOYBbl MPU MUHUMK3ALMMN
06paboTkM. Tak, MO AaHHbIM, MONYyYEeHHbIM

TUPROQSHUNOSLIK

paHee B 3TOM e  CTalMOHapHOM
onbiTe, raoe MNpPOBOAMIMUCE HacToallMe
MccneooBaHWa, KOMMYECTBO  MOYKHMBHO-

KOPHEBbLIX OCTAaTKOB MPW MIOCKOPE3HOMN
M MUHUMaNbHO-HyNeBon obpaboTkax B
cnoe 0-20 cM  MpeBbIWano  BCMALUKY
B MapoBOM none Ha 695 m 803 %
cooTBeTcTBEeHHO [11].

MNoa nweHWuenm no  napy npuv
MUHUMaNbHO-HYNEBOM obpaboTke
B CpaBHEHMM co BCMaLLKOW
OOCTOBEPHO  YBEMMYMMIOCH  KOMMYECTBO
dochaTMOBUAMIYIOLLINX GakTepui, a

TaKXKe MOYBEHHbIX MPMOOB, YYaCTBYHIOLLMX
B Pa3NOXXeHMM OpraHMYyecKmx OCTaTKOB
M OUOXMMUMYECKUX MpeBpalleHnax pas-
NUYHBIX  OPraHUYeCcKUX CcoeduHeHUN B
noyse.

OnutenbHoe cucTemMaTmyeckoe
nprMeHeHne repbunumaoB He O0Ka3ano
CYLLEeCTBEHHOIO HeraTMBHOIO BO3OEWCT-
BMA Ha OOLLy YUMCNEHHOCTb MUWKPO-
OPraHM3MOB MOA KyNbTYpPOW MWeHWLUbI.
Hamnbonee 4yBCTBUTENbHBIMK K HUM
oKasalnmncb dochaTmMobUAM3YIOLLIME
GaKTepuK, KOMUYECTBO KOTOPbLIX YMEHb-
LWTOCb Ha 19 % K KOHTPOSHO.

KommnnekcHas XMMM3aL M4, roe
repounuMabl, QyHrMUMabl W peTapaaHThbl
NPVMEHANMCb Ha GoHe MUHepanbHbIX
yoobpeHun, cnocobcTBoBana yBenmuye-
HUIO YMCNEHHOCTM BCEX rpynn
MOYBEHHbIX MUKPOOPIraHM3MOB. B
CPaBHEHWW C KOHTpOMeM nod MleHu-
Ler OOCTOBEPHO BO3POCAO KOMMYECTBO
aMMoHMbUMKaTopoB Ha MIA, a Takke
NoYBEHHbIX FprboB (Tabnumua ).

Tabnuual

YumucneHHoOCTb MUKPOOPraHU3MOB B ﬂerBO-‘-IepHO3éMHOﬁ noyse nop, NweHuuem no napy B
3aBUNCUMOCTU OT MHTEHCUBHOCTHU 06p860TKVI n npuMeHeHna cpencte XMmMn3aumn, (n=9)

<Cn __"n‘“h .."'n“ ° . o
= Eé 2 s 0z 2 =
= S| = = 5 2 5 © S
E s s S E2 5= = 2
Qoo s I~ ST = 2= =
Bapuanr ) o 5 o E = O 8= 3 =) -
b c2S | §25 | 55 |E2E58E| &% :
Sa aa ) fgsm—& a =
> g > £ © = o a =)
3 = o g S53| E =
g = & ) T
Cpenusig o ¢paxTopy A:
el axropy 33,4 28,2 104,8 93,0 4,2 48,0
- OTBaJIbHAS
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<E Z <Cn ) o — —_
= s 5 2 0= 4
<5 o H SS8E| B $
E o E oS S 5235 = S o 3
o TR ‘f“\m S %%1;‘,_;\ 25 &:
Bapuant o E I g E =28 £ 3 o
g5 = S§= T 3 £590s8| EF S
2IESS g > = RS E o = 8
5 SIS} = % = ,_g =) —
g > 2 S =
- INTIOCKOpE3Hast 37,2 27,8 109,0 90,0 3,6 70,3
- MUHHMAJIbHO-HYyJICBast 35,7 285 109,4 113,0 3,7 71,2
HCP 1o A 7,3 43 23,0 19,8 0,98 14,2
Cpemnns o axropy B: 335 29,0 102,0 109,4 3,7 525
- KOHTPOJIb
- TepPOUIIHIBI 325 26,7 101,7 89,0 34 64,1
- KOMIUIEKCHAs XUMH3aIUs 40,3 29,0 119,5 97,1 4.4 73,0°
HCP o B 7,3 43 23,0 19,8 0,98 14,2
YaydlweHne nutaTtenbHOro pexkmuma nokasatenu cocrtasnanm  19-31 % [8].

MOYBbI  MpW  BHECEeHWU
yOOBpEeHUM  CHVKaeT
addeKT necTmumoos [2].
O6unmne OCagkoB B ronobl
MccnegoBaHWM  Crlaguno  pasHuly B
YMCNEHHOCTM MUKPOOPraHM3MOB MexXay
BapuvaHTaMn obpaboTok noysbl. Ob6llee
KONMYeCcTBO MUKPOOBOB Mo dakTopy obpa-
6OTKM 6bi10 B nNpepenax 259-286 MH/r
VM MNpeBbllano BCMalwky Ha CTepHEeBbIX
doHax Ha 5-10 %. B 6onee 3acylnmBble

MUWHEepanbHbIX
VHTMOMPYIOLLMI

MpenmyLlecTBo 6e30TBaNbHbIX 06pabo-
TOK MO CodepwaHwWto BMarM B rodyse B
CPaBHEHWMM CO BCMALWIKOW OTpaykasocb Ha
YMCNEHHOCTM MUKPOBKOTHI.

Ona  xapaKTepucTtukn  MOBUAM3-
ALMOHHbBIX MPOLLEeCCoB B MouBe onpenes-
anm NOoTEeHLMaNbHYO CMOCOBHOCTb
MOYBbI K HUTPATOHAKOMMEHMIO, KOTOpad
Mo3BondeT ydYecTb B BUAE HUTPATOB a3oT,
00pa30BaHHbIN 33 CYET MUHEpPanM3aLUUK
MOBOWIbHbIX COeAMHEHUIM OpPraHMYecKoro

roabl MNpoBefeHua  uMccnegoBaHW (B BellecTBa MpW 61aronpUaTHbIX YCIOBUAX
npeablayLwmx vccnegoBaHMax) TN (PUCYHOK).
30
HCP, B— 3.0
25 - HCP,: A -3.1 Ea —
20 - -
15 -
10 -
5 -
0 T T 1
oTBalnbHasnA MWH.-HyneBasn nnocKopes3Han Cpep,Hee no
XMMU3aumnm
(dhakTop B)

O Kontponb B Fepbuunabl 0 Komnn.xumusauua @ CpeagHee no obpabotke

(chakTop A)

Puc. HutpnomkKaumMoHHasa cnoco6HOCTb MOYBbI Mo, NWeHULEN Mo napy B 3aBUCUMOCTU OT
MHTEHCUBHOCTM 06paboTKU N MPUMEHEHUs CPeacTB XuMmsaumm, Mr/kr, (n=9)
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HabntooeHma nokasanu, 4TO
HUTPATOHAKoOMAEeHe B OMNTUMallbHbIX
YCNOBUAX (HUTPUDUKALMOHHAA Crocob-
HOCTb MO4YBbI) B BapwaHTax C MUHUMMU-
3aumen  obpaboTkM  MOoYBbI  Bbille B
CpaBHEHMK CO BCMallKoM mof neHunuew
no napy Ha 31-36%. T[lpuMeHeHKne
KOMMMEKCHOW  XMMU3aLUMKM  OOCTOBEPHO
MOBbLILLIANO HUTPUGUKALMOHHYK Crocob-
HOCTb MO4YBbI MO OTHOLLUEHWMIO K KOHTPOSIO
npu MIOCKOPE3HOM 0b6paboTke. B
BapMaHTax C cucreMaTUdeckum npurme-
HeHMeM repbUUMOOB OTMedeHa TeHOeH-
UG K CHUMDKEHMIO  MOTeHLMaNnbHOro
HUTPATOHAKOMMEeHWa, 4YTO CBA3aHO C
YHUUTOXKEHMEM COPHAKOB, Kak OOMOMHU-
TeNbHOM 6OKMOMacChl U 3HepreTn4yeckoro
MaTepwana anga MMKPOOPraHM3MOB.

yBenuyeHume HUTPUPUKALMOHHOW
CMNoOCOBHOCTM B BapWaHTax C MUHUMalb-
HO-HYyNeBOW W TMIOCKOPEe3HoW o06paboT-
KaMum no4yBbl B coe 0-20 ¢cM, Ha Haw
B3MNA4, MOXXHO OObACHUTH NoKanmsaLmen
PACTUTENbHbBIX OCTAaTKOB W MPWKATOCTbIO
KOPHEBbLIX CKUCTEM pPacTeHUM K MoBepx-
HOCTW MOYBHbI.

B OUMOXMMUMYECKUMX MpeBpalleHnax
MO PAa3NOXEHUIO U CUHTE3Y OpraHnYecKmnx
BelLLleCTB B MoYBe Y4acTBYIOT pasfinyHble
depmMeHTbl. 1o UX aKTUBHOCTM MOXHO
cyonTb 06 WMHTEHCWMBHOCTW GUMoONornyec-
KVX MpOoL,eccos.

depmMeHT  ypeasa KaTanusnpyet
B Mo4yBe rMOoponmM3 MNPOMEYTOYHOIO
NPOoOYKTa Pa3oXeHna 6eNKoB MOYEeBUHbI
OO aMMuaka -  HenocpeacTBEeHHOro
MCTOYHMKa 06pa3oBaHWa HUTPaTOB -
OCHOBAa a30THOrO MUTAHUEA PaCTEHUN.

TUPROQSHUNOSLIK

MNoa nweHmuen no napy akTMBHOCTb
ypeasbl Mo Mepe MUHUMU3aUKKM obpa-
60TKM yBenuumBanacb Ha 143-214% B

CpaBHeHWK co Bcnawkon. [1ooobHbIN
pocT ypeasHow AKTUBHOCTW npu
6e30TBa/lbHbIX 006pPAbOTKax HekoTopble

MccnegoBaTen OObACHAKT MOBbILEHWEM
MIOTHOCTM FPWMOHOrO HaceneHuUs MoYBbI
[4], 4TO XapakTepHOo W AO19 JYyroBo-
YEPHO3EMHOW MOYBbI PErnMoHa.

MpuMeHeHMe CcpeacTB  XMMmsaumm
He MpWBeENno K YBEIUYEHWMIO aKTMBHOCTM
dbepMeHTa ypeasbl. BO3MOXHOM MPUYMHOM
6blNa BbicOKag obecneyeHHOCTb MOo4YBbl
a30TOM  HWTPATOB MOCMe MapoBaHMg,
KOTOpasa B MNepwon KylWeHMa nweHuUb
cocTaBnana 22-29 Mr/kr.

CMHTE3  TYMYCOBbIX KOMMOHEHTOB
MOUYBbI CBA3aH C OKUCIMUTENNbHO-BOCCTaHO-
BUTENbHBIMK  MpOoLEeccamMm, B  KOTOPbIX
YUYaCTBYIOT QEepMeHTbl OKCKOO0PEeayKTa3bl,
B TY. OOMH M3 LUMPOKO PacnpOCTpaHeH-
HbIX B Mo4YBe — KaTaa3a.

Ha doHe 0e3 nmpuMeHeHUa CcpencTs
XMMU3aALUMKM  aKTWMBHOCTb  KaTanasbl Mpu
6e30TBalbHbIX 00paboTKax [OCTOBEPHO
BO3pacTana B CPaBHEHWMKW CO BCMalLLKOWM,
yTO CBA3aHO C cocpeaoTodeHmnem
OpraHM4YecKMx OCTaTKOB W  YyCUIeHUeEM
OMONOrMYEeCKOM aKTMBHOCTM B MOBEPX-
HOCTHbIX CMoax no4Bbl (Tabnuua 2). Mpwu

BHECEHUM  MWHEPanbHbIX  YA0OpeHuM
Mo  @QOHY  KOMM/IEKCHOW  XMMU3aLMmM
aKTMBHOCTb depmMeHTa CHW/>Kanachb,
4TO MO NUTEPATYPHbIM [OaHHbIM  KMeeT
XMMUYECKYD Mpupoay W MpoucxoamT

noa BAUAHMEM aAHMOHOB MUHEpPanbHbIX
yaoobpeHunn [3].
Tabnuua 2

depMeHTaTMBHasA aKTUBHOCTb MaxOTHOIO CJ10S1 JTYrOBO-4epPHO3€MHOM MO4YBbl MPU pa3HOMn
MHTEHCUBHOCTU 06pPaboTKU M MPUMEHEHUN CPEACTB XMMU3aumu, (n=9)

Xummzanus (pakrop B)
O0paboTKa MOYBbI Cpennee
(baxrop A) KonTpoms TepGumpumer | NOMIVICKCHAR ro 00patotie (A)
OHTPO CpOMHHA XUMU3aUsd HCP 05 A-0,054
VYpeasa, mr NH ,/r

OTBajibHAA 0,45 0,42 0,39 0,42
[TmockopesHast 0,53 0,43 0,49 0,48
MuHHMaJIBEHO-HYJICBas 0,53 0,52 0,47 0,51
Cpennee no xumunzanuu (B)

HCP,, B - 0,052 0,50 0,46 0,45 0,47
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Xummzauus (pakrop B)
O0paboTKa MOYBbI Cpennee
(baxrop A) Konrpons TepOumab! Kowmmuiexcnas ro obpadoriee ()
OHTPO eponnuna XAMH3AIHS HCP , A-0,054
Karanasa, cm® O, B mun/r, HCP _ A — 0,147

OTBanbHas 1,57 1,78 1,59 1,65
[Tnockopesnas 1,81 1,74 1,46 1,67
MuHuManbpHO-HyIEeBas 1,74 1,85 1,51 1,70
Cpennee no xumu3anuu (B)

HCP, B - 0,052 171 1,79 1,52 1,67

Cyoa no KoadbdUUMEHTY MUHepa-
nm3aumnm (KAA/MIA), pasfoxeHue
OPraHMYeCcKMx OCTaATKOB MOA MeHUUewn
no napy Mpoxoamno C HeoaMHaKoBOM
MHTEHCUBHOCTbIO.  KoadPUUMEHT MUHe-
panmsaumn (K MKH.) cHmxanca B paay
obpaboTok: oTBanbHaa (0,84) > MUHU-
ManbHo-HyneBad (0,80) > mnyockope3Has
(0,74).

KoadpdumumeHTt MMMOBUMIM3aLmnM,
onpegenaemMbli MO COOTHOLUEHWIO TPYyMn
MUKPOOPraHnsMos MIMA/KAA, npesbillan
KOSODUMUMEHT MUHEepanM3aumm u  yBe-
AnymMBanca C COKpalleHWeM 4ucna u
rnyourHbl 06paboTKK, coctaBnaa 118 npwu
BCMNalke, 1,25 npvt MUHUMaNbHO-HYEeBOM
0bpaboTke 1 1,33 — NpK MNOCKOPE3HOW.

O mybuvHe MUKPOBUMOMOrMyecKmnx
npeBpaLleHnin a3oTcogepyKalumx coegm-
HEHMM B MO4YBE B 3aBUCKMMOCTM OT
06paboTkM  cyaunu no  KoadPULKMEHTY
TpaHchopMaumm OpraHM4yecKoro
BellectBa [1, = (MMA + KAA) x (MMA/
KAA) [5]. Hambonee Bbicokaa BenuvymMHa
npuv naockope3sHow obpabotke - 86,
HamMMeHbllaa - MpuW BChawke 73, npu
MUHMMaNbHO-HyNneBon obpaboTke — 80.
MoBblleHHble  3HadeHud [1 =~ O3HavaloT,
4TO MNPW MPUMEHEHWKM pecypcocbepe-
raroLlen MeNKOM MTOCKOPE3HOM
06paboTKM pacTUTENbHbIE OCTaTKM
MHTEHCMBHO TpaHCOOPMUPYIOTCH
B OpraHuW4yeckoe  BeLIeCTBO  MOYBHbI.
MogoOHYyto HampaBNeHHOCTb Mpouecca
noaTBeEPXOAET W 0Oofee 3Ha4YMTENbHOE
HakoMNeHWe rymyca Mpu MIOCKOPE3HOM
00paboTke B CpaBHEHWKM CO BCMalIKOW,

MO OaHHbIM, MOMYYEHHBIM pPaHee B 3TOM
»Ke cTaumoHapHoM onbiTe [13].

MpUMeHeHMe KOMMIEKCHOM XMMM3a-
UMy nod, nueHunuer no napy MnoBbllano
YMCNEHHOCTb aMMOHUOULMPYIOLLEN
MUKpPODMoPbl. [MPONCXOOMNO  CHIKEHME
KoaddUMLMEHTa MUHepanm3aumnm 7
POCT KO2dDUUMEHTE  MMMOOUAM3ALNMN
opraHm4yeckoro BellectBa. [lpy 3TOM
CYLLECTBEHHO, C 72 Ha KOHTpoOfie oo 96
Ha ¢dOoHe C KOMMAEKCHOW XuMMU3aumew,
nosbiwancd [, KO3OPUUMEHT TpaHC-
dopMaLMM OpPraHMYEeCKOro BelLecTBa.

TakuM  06pa3oM,  MUHUMK3ALMA
06pabOTKM  MOMOXKUTENBLHO BAMANA Ha
YMCNEHHOCTb MUKPOOPraHM3MOB, aKTWB-
HOCTb EepMeHTOB U  HUTPUDUKALMOH-
HYIO CMOCOOHOCTb J1YrOBO-YEPHO3EMHOMN
MOYBbI B CPaBHEHMM CO BCMALLKOW B Coe
0-20 cM. TlpUMeHeHMe KOMMIEKCHOMN
XUMU3ALUMM  YCUAMBANO OUONOrMYEeCcKyto
aKTVMBHOCTb MOYBHbI.

KoadpdumumeHTt TpaHchopMaL K
OpraHM4YyecKoro BeWIeCTBa, pacCUYMTaHHbIW
MO  COOTHOLWIEHUID  FPYymnmn  MOYBEHHbIX
MWKPOOPraHm3MoB,  yBenu4rBanca B
pany obpaboToK MOoYBbl OT OTBa/lbHOM K
MOCKOpEe3HOM (73 1 86 COOTBETCTBEHHO),
a Tarke Mpu NPUMeHEeHMM KOMMMIEKCHOW
XMMM3aumMm (96, npu 72 Ha KOHTpone).
CnenoBaTenbHo, npw 6e30TBabHbIX
06paboTKax M MPUMEHEHUMN XUMU3ALKMK
pacTUTENbHbIE OCTaTKK 6onee MHTEeHCUB-
HO TPaHCPOPMUPYIOTCA B OpraHUW4yeckoe
BeLleCTBO MO4YBbl B  CpaBHEHMW  CO
BCMALLIKOM, 4YTO CMOCOOCTBYET COXpaHe-
HUIO U HaKOMNEHWMIO NyMYyCa.
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Tuprogshunoslik va agrokimyoviy tadgiqgotlar instituti

Annotasiya. Ushbu magolada suv toshgini natijasida tekislik hudud tuproglarida yuvilish
darajasi ortgan sayin tuprogning gumus va oziga elementlari migdori ham mos ravishda
kamaygan. Tuprog unumdorligini gayta tiklash uchun suv toshqgini natijasida yuvilgan
sug'oriladigan bo'z-o'tlogi tuproglarga organik va mineral o'g'itlar bilan birga go'llanilgan.
Qisga fursatda unumdorligini gayta tiklashinishi natijasida tuproq xossalari, g‘o’za o'simligini
ko'rsatgichi bayon etilgan. Natijada dala tajriba maydonining g‘o'za vegetatsiyasi tugagandan
keyin yuqgori ko'rsatgichdagi olingan tuproq namunalarida ya'ni zoogumus qo'llanilganida
0-30, 30-50 smli gatlamlarda gumus migdori 0,576-0,733%, harakatchan fosfor 23,6-416 mg/kg,
almashunuvchi kaliy 228-277 mg/kg o'zgarganligi aniglandi.

Kalit so‘zlari: Sug'oriladigan bo'z-o'tlogi tuproglar, turli darajada yuvilgan tuproglar,
haydalma va haydalma osti gatlamlari, tuprogni gayta tiklash.

AHHoTauuns. B 0aHHOW CTaTbe MOKa3aHo, YTO MO Mepe yBeIMYeHWsa CTEMEHM Pa3MbliBa
MOYB MOWMEHHbLIX TEPPUTOPWUIM B pe3ynbraTe MaBOAKa COOEPXKaHWEe rymyca W MUTaTelbHbIX
S/1EMEHTOB COOTBETCTBEHHO CHWKaeTca. [Ona BOCCTaHOBNEHWS MIOAOPOAUA Ha MaBOAKOM
Pa3MbITbIX OPOLIAEMbIX CEPO3EMHO-ITYTOBbIX MOYBaX COBMECTHO MPUMEHANMCb OpraHmnyeckme u
MUHepanbHble yaoobpeHund. B pe3yisrate OTHOCUTENBHO KOPOTKOro Mepuoga BOCCTaHOBMAEHMS
naogopoana Obiny NpoaHanmM3mMpPoBaHbl M3MEHEHUA CBOWCTB MOYBbI M MOKasaTeNnm pacTeHui
XnonyaTHWKa. B pe3ynbrate YyCTaHOBMEHO, UTO B MOYBEHHbIX 0OOpa3uax, OTo6paHHbIX Moc/e
OKOHYaHWs Beretalmm xnon4yaTHMKa Ha OMbITHOM Y4YacTKe, Mpu BHECEHWMM 300ryMycCa B COAX
0-30 1 30-50 c™M copeprkaHme rymyca M3MeHWNocb M coctaBuio 0,576-0,733%, noaBV»XHOMO
dochopa - 23,6-41,6 Mr/Kr, OBMEHHOTO Kanua - 228-277 Mr/Kr.

KnroyeBble c€/10BA: OpPOLIAEMble CEePO-NyrOBble MOYUBbLI, MOYBbI PA3MMYHOM CTeneHu
Pa3MbITOCTW, MaxOTHbIM M MOAMAXOTHbIN TOPU3OHTbI, BOCCTaHOB/IEHWE MOYBEHHOIO MI040POAMS.

Annotation. In this article, as the level of leaching increased in the soils of the plain
area as a result of flooding, the amount of humus and nutrients in the soil decreased
accordingly. To restore soil fertility, organic and mineral fertilizers were applied to irrigated
serozem-meadow soils washed out as a result of flooding. As a result of restoring fertility in a
short time, soil properties and cotton plant indicators were described. As a result, it was
found that in soil samples obtained after the completion of cotton vegetation in the field
experimental area with high indicators, i.e, when zoohumus was applied, the humus content
in the 0-30, 30-50 cm layers changed by 0.576-0.733%, mobile phosphorus by 23.6-41.6 mg/kg,
and exchangeable potassium by 228-277 mg/kg.

Key words: Irrigated meadow soils, soils with varying degrees of leaching, arable and
sub-arable layers, soil restoration.

Kirish. Dunyoda tuproglarning xilma xillikning yo'golishi  kabi salbiy
hozirgi holatini aniglashda degumifikat- holatlarni oldini olish dolzarb bo'lib
siya, eroziyalanish, sho'rlanish, biologik golmoqgda. Eroziyalangan tuproglarning
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gumusli  holatini  baholashning ilmiy
asoslangan  mezonlarini va  toshqgin
jarayonlari natijasida yo'gotilgan tuproqg

unumdorlik holatini tiklashning samarali
usullarini yangi agrotexnologiyasini ishlab
chigishga doir tadgiqgotlar olib boril-
moqgda. Shu magsadda ushbu ofatdan
kuchli zarar ko'rgan hudud tuproglari-
ning unumdorligini gayta tiklash uchun
turli xil usullardan foydalangan holda
agrotexnik tadbirlarni amalga oshirish
zarur. Sirdaryo viloyatida 2020-yilning
1 may kuni tabiiy ofat yuz berib, viloyati-
ning Sardoba tumani hududidagi
“Sardoba suv ombori” tug‘onining ma'lum
bir qgismiga shikast yetishi oqibatida
to'g'ondan suv toshib, viloyatning Sardolba,
Ogoltin va Mirzaobod tumanlaridagi
bir gancha aholi punktlari, turar joylar,
jjtimoiy soha ob'ektlari, qgishlog xo'jalik

TUPROQSHUNOSLIK

organik moddaga boyitish, ekinlarni
almashlab ekishni to'g‘ri yo'lga qo'yish,
siderat ekinlar yetishtirish kabilar.
Tadqiqotning joyi va
Tadqgigotlar Sirdaryo viloyati Mirzaobod
tumani Mirzacho'| massivi Bek Kklasteri
xo'jalik hududida prolyuvial-allyuvial,
ko'l-allyuvial yotgiziglardan tashkil
topgan, Jettisoy va Sardoba cho'kmalari
sug'oriladigan  bo'z-o'tlogi  tuproglarda
dala-tajribalar davom ettirildi. Yer osti sizot
suvi 2,5-3,0 metr chuqurlikda bo'lib, dala
tajribasi yettita variant uch gaytarigdan
iborat.  G'o'za-kuzgi  bug'doy  ekilishi
jarayonida go'yidagi ketma-ketlikda ishlar
bajarildi:

uslublari.

Tajriba tizimi.
1. Nigo Pog Kog (FON)-- Nazorat nisbat
NW,O p0,7 KO.S ) )
2. FON + 200 ml/ga Bioenergiya -M

ekinlari sug‘oriladigan yerlari, shu biopreparat
jumladan paxta, g‘alla, poliz va boshga 3. FON + Biogumus 10 t/ga
ekinlar maydonlari  jiddiy  talofatga 4 FON + Zoogumus 10 t/ga
uchradi. Shularni hisobga olgan holda 5 FON + Go'ng 20 t/ga
talofat ko‘rgan massivlar tuproglarini 6. FON + OMO' 15 t/ga
unumdorligini gayta tiklash, tuproglarni 7. FON + OMO' 10 t/ga
1-tajriba sxemasi
I-qaytariq I1-gaytariq [11-gaytariq
1/12|3|4|5|6|7|1|2|3|4|5|6|7|1|2|3|4|5|6]|7
Tajriba 3 takrorlanishda sistemali unumdorligini gayta tiklashni boshgarish
(tartibli)  usulda  o'tkazildi  (I-sxema). bo'yicha suv bilan to'yingan tuproglardagi
Tajriba maydonining uzunligi 20 metr, azot denitrifikatsiya jarayonida gazsimon
har bir delyanka kengligi 912 metr shakllarga aylanib atmosferaga uchib
(6 qgator, shundan 4 tasi hisobga ketadi. Mavjud toshqgin natijasida
olinadigan, 2 tasi himoya qatorlar; gator mikroorganizmlar populyatsiyasi kama-

oraligi 0,76 sm). Bitta delyankaning
maydoni 912 m?ga teng yoki 0,0912
gektar. Tajribaning umumiy maydoni

19152 m? ga teng yoki 01915 gektarni
tashkil etadi. Dala tajribalarini o‘tkazish
uslublari [2]. Tuprogni umumiy kimyoviy
tahlillari  umumagabul gilingan uslublar
bo'yvicha YeV.Arinushkina [3] go'llanmalari
asosida bajarilgan.

Tadqgigot natijalari va ularning tahlili.
AQSh olimi Jayson-Klark tavsiyalarida
suv toshqginidan keyin tuprog va tuproq

yadi. Suv toshgini paytida dalalarda turli
migdorda eroziya cho'kindi qgoldiglari
to'planishini kuzatish mumkin. Agar katta
migdordagi qgoldiglar yoki cho'kindilar
to'plangan  bo'lsa, unda  chuqurrog
shudgorlash kerak bo'ladi [4.].
Yaponiyaning Miagi prefekturasining
sunami suv toshqgini ostida golgan gishlog
xo'jalik yerlarida tuproqg sho‘rlanishi ortib,
unumdorligi va fizik loyligi kamaygan, ba'zi
yverlardan olib kelib to'plangani kuzatilgan.
Shu gatorida sunami toshqginidan oldingi
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tuprogga oid ma'lumotlar taggoslan-
ganda tuproq xossalari farglanishi anig-
langan. Suv bosgan hududlarda tuproqg
unumdorligini gayta tiklashda fitoreme-
diatsiyadan foydalanib, C:N nisbatini
o'zgartirishga erishgan. Qishlog xo'jaligida
arzon, sho'rlanish darajasini pasaytiruvchi
paxta chigindilari, kul, ko'mir va galofit
o'simliklar tuzlarni yugotish va zararsizligi
bo'yicha tavsiyalar bergan [5; 39-48-b., 6; 19-
24-b].

O'zbekiston Respublikasi Prezidenti-

ning 2020-yil  1-maydagi F-5569-son
farmoyishi gabul qgilindi [1]. Sardoba suv
ombori toshginidan keyingi sug'oriladi-

gan yerlarning eko-meliorativ  holatini
yaxshilash bo'yicha, ya'ni sho'rlangan tup-
rogda uch xil joyda moyli va yem-xashak
ekinlarini yetishtirishda tuproq tarkibidagi
oziga moddalarning tez fursatda o'zgarishi
bo'yvicha dala tajribasi o'tkazilgan. Unda
suv toshqgini ta'sirida vujudga kelgan
loyga cho'kindilari ostida qgolgan eski
tuprog haydalma gatlamidagi gumus
0,032-0,102%, azot 2,7-99 mag/kg,
harakatchan fosfor 51-53 mg/kg gacha
yuvilib  ketganganligi aniglangan. Shu
gatorida loyga bosgan hududni shudgor,
chizel, boranalangandan oldin va keyin
har xil chuqurlikda tuprog namunalari
olib  organilgan. O'rganilgan tuproq
mexanik tarkibi fraksiyalarni migdorini
solishtirib, fizik loy migdori aralashgan-
ligini kuzatilgan [7; 71-74-b., 8; 40-42-b,
9; 36-39-b].

Har xil darajada yuvilgan tuprog-
larning mexanik tarkibi suv toshgin-
dan oldingi bilan keyingi holati taggos-
langanda fizik loy wva il zarrachalari
(0,5-10 va 0,4-7 foiz) kamaygan, aksincha,
virik qum (0,4-12 foiz) ko'paygan, yuvilib
to'plangan hududlarda esa fizik loy va
il zarrachalari (2 va 05 foiz) ko'paygan,
aksincha vyirik qum kamaygan bo'lib,
shu asosida takomillashgan tasnif ishlab

chiqgildi.  Oziga elementlar miqdori
dala tajriba  maydonning  dastlabki
ma'lumotlarga tagqgoslanganda tuproqg

unumdorligi gayta tiklanish bo'yicha dala
tarjibasida 3 va 4 variantlarda o‘rtachasi
0-30 smli gatlamda gumus migdori
0,099-0,168%, umumiy fosfor  0,027-
0,036%, umumiy kaliy 0,]111-0,149 foizga,
o'simliklar  o'zlashtira oladigan oziga
elementlar miqgdori o'rtachadan, ko'pga,
ko'pdan juda ko'p tomon o'tishiga sabab
bo'ldi [10; 45-b., 11; 49-56-b].

Toshgin natijasida kuchsiz yuvilish-
ga uchragan tuproglarda unumdorligini
gayta tiklash bo'yicha sug‘oriladigan
boz-o'tlogi  tuproglarida N, P, K,
(FON)- nazorat mineral o'g'it bo'lib, NPK
nisbat 10:0,70,5 keyingi variantlarga
nazoratga go'shimcha turli migdorda har
xil zoogumus, biogumus, organik mineral
o'git (OMU) larning gora mol go'ngi
va biopreparat qgo'llanildi. Dala-tajriba
tadgigotlarida Sulton navli g'‘o'za texnik
ekini ekildi. Bunda 3 ta gaytarigdan iborat
7 ta dala-tajribba variantlarida olib borildi.

O'tkazilgan dala-tajriba maydonida
ekishdan awval olingan tuprog namuna-
larida gumus, umumiy azot, fosfor, kaliy va
harakatchan fosfor, almashunuvchi kaliy
laboratoriya sharoitida migdori aniglandi.

Fon nazorat - fagat mineral o'd'itlar
go'llanilgan 0-30 sm va 30-50 sm i
gatlamda o'rtachasi gumus migdori 0,628
va 0,446% kam va juda kam ko'rsatgichga,
umumiy azot 0,049 va 0,037%, umumiy
fosfor 0,134 va 0,129%, harakatchan fosfor
171 va 104 mg/kg kam va juda kam
guruhiga, umumiy kaliy 1024 va 1015%,
almashunuvchi kaliy 194 va 179 mg/
kg ta'minlanishiga ko‘ra kam guruhiga
mansubligi kuzatildi;

Fon nazorat tarkibi — mineral o'g'itlar
sof holda gektariga Azot- 180 kg (N
fosfor — 126 kg (P
nisbat 1,0:0,7:0,5.

Fon + Bioenergiya-M biopreparati
200ml/ga qgo'llanilgan 0-30 sm va 30-50
sm li gatlamda o‘rtachasi gumus migdori
0,633 va 0,550% kam, umumiy azot 0,04
va 0,043%, umumiy fosfor 0,130 va 0,127%,
harakatchan fosfor 158 va 119 mg/kg

180)’

), kaliy =90 kg (K,,), NPK

126
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juda kam, umumiy kaliy 1,028 va 1,008%,
almashinuvchi kaliy 197 va 194 mag/kg
kam guruhiga mansub;

“Bioenergiya-M" tarkibi — O'zbekiston
Respublikasi Fanlar Akademiyasi Mikro-
biologiya institutining Tuprog mikro-
biclogiya va biotexnologiya laboratoriyasi
tomonidan ishlab chigilgan, rizobak-
teriyalar va yashil mikrosuvo'tlar asosida
kompleks ta'sir etuvchi bakterial
o'git  hisoblanadi. Tuprogda  foydali
mikroorganizmlarning miqgdorini oshirish
orgali o'simlik simbiozi va tuprogdagi
mikroblar  uyushmasini  yani  tuproq
va o'simiklar uchun funksional zarur
bolgan, erkin yashovchi azotfiksatorlar,
fosfor va kaliy parchalovchi, sellyuloza
parchalovchi, nitrifikatsiyalovchi va boshga
turdagi mikroorganizmlarni kuchayishini
ta'minlaydi.

Fon + Biogumus 10 t/ga go'llanilgan
0-30 sm va 30-50 sm li gatlamda o'rtachasi
gumus miqgdori 0,627 va 0538% kam,
umumiy azot 0,048 va 0,046%, umumiy
fosfor 0,116 va 0,114%, harakatchan fosfor
16,8 va 13,8 mg/kg kam, juda kam, umumiy
kaliy 1,022 va 1,008%, almashunuvchi kaliy
188 va 175 mg/kg kam guruhiga kiradi;

Biogumus tarkibi - gumus uglerodi
33,10%, umumiy shakldagi azot (N-NH,) -
0,52%, fosfor (P,O.) 3,0%, kaliy (K,O) 1,81%,
harakatchan shakldagi azot (N-NH,,) - 158,9
mg/kg, fosfor (P,O,) 267 mg/kg, kaliy (K,O)
3985 mg/kg, namligi 24,2% ni, pH 6,52.

Fon + Zoogumus 10 t/ga qgo'llanilgan
0-30 sm va 30-50 sm |li gatlamda o'rtachasi
gumus miqgdori 0,667 va 0,550% kam,
umumiy azot 0,051 va 0,044%, umumiy
fosfor 0115 va 0,107%, harakatchan fosfor
16,9 va 8,87 mg/kg kam, juda kam, umumiy
kaliy 1040 va 1020%, almashunuvchi
kaliy 195 va 174 mg/kg kam ta'minlangan
guruhga mansubligi kuzatildi;

Zoogumus tarkibi - gumus uglerodi
61,25%, umumiy shakldagi azot 1,33%,
fosfor 6,7%, kaliy 395%, harakatchan
shakldagi azot 3855 mag/kg, fosfor 1200
ma/kg, almashunuvchi kaliy 7253 mg/kg,

TUPROQSHUNOSLIK

namligi 16,4 %, pH - 6,85.

Fon + go‘ng 20 t/ga qo'llanilgan 0-30
sm va 30-50 sm |li gatlamda o‘rtachasi
gumus migdori 0599 va 0,487 kam,
juda kam umumiy azot 0,048 va 0,041%,
umumiy fosfor 0,126-0,124%, harakatchan
fosfor 140 va 11,3 mg/kg kam, umumiy
kaliy 1056 va 1049%, almashunuvchi
kaliy 196 va 186 mg/kg kam ta’'minlangan
guruhga mansubligi kuzatildi;

Go'ng tarkibi - gumus uglerodi
12,3%, umumiy shakldagi azot 0,45%,
fosfor 0,59%, kaliy 0,77%, harakatchan
shakldagi azot 028 mg/kg, fosfor 68
mag/kg, almashunuvchi kaliy 498 mag/kg,
namligi 12,1%, pH 6,19.

Fon + OMO* 15 t/ga qgo‘llanilgan 0-30
sm va 30-50 sm i gatlamda o‘rtachasi
gumus migdori 0,608 va 0595% kam,
umumiy azot 0,045 va 0,045%, umumiy
fosfor 0,128 va 0,126%, harakatchan fosfor
16,7 va 13,6 mg/kg kam, juda kam, umumiy
kaliy 0999 va -0986%, almashunuvchi
kaliy 177 va 169 mag/kg kam ta'minlan-
ganligi bilan harakterlandi.

Organik mineral o‘g‘it tarkibi (OMQOY)
- umumiy fosfor 1,33 %, fosforning trilon
B eritmasi bo'yicha o'zlashuvchan 0,74
%, P,O. limon kislotasida o'zlashuvchan
14,45%, umumiy organik moddalar 3,17%,
gumin kislotalari  3,29%, fulvokislotalar
3,05 %, suvda eriydigan organik moddalar
0,32 %, azot 0,48 %, KO 3,89%, umumiy
Ca0 1,33 %, namlik 72,5% tashkil etadi.

Fon + OMO*‘ 10 t/ga qo'llanilgan
0-30 sm va 30-50 sm li gatlamda o'rtacha
gumus miqgdori 0556 va 0531 kam,
umumiy azot 0,044 va 0,043%, umumiy
fosfor 0,127 va 125%, harakatchan fosfor
106 va 900 mg/kg juda kam, umumiy
kaliy 1,051 va 1,048%, almashunuvchi kaliy
176 va 147 mag/kg kam ta’'minlanganligi
aniglandi.

Dala-tajriba maydonining  g'‘o'za
vegetatsiyasi tugagandan keyin olingan
tuprog namunalarida gumus, umumiy
va harakatchan oziga moddalari migdori
aniglandi. Olingan natijalarga ko'ra;
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Nazorat T-variant gaytariglarida 0-30
sm va 30-50 sm i gatlamda o‘rtachasi
gumus  miqgdori 0,628 va  0,484%
umumiy azot 0,049 va 0,040% ni, fosfor
0,133 va 0,130% ni, kaliy 1,026 va 1015% ni,
harakatchan fosfor 252 va 141 mg/kg,
almashinuvchi kaliy 200 va 179 mag/kg
aniglandi.

Nazoratga nisbatan  eng kam
o'zgarishi bo'lgan 2 va  7-variant
gaytariglarning 0-30 sm va 30-50 sm
li gatlamda o'rtachasi gumus miqgdori
0,643 0,558% va 0,557-0,563% ni,
umumiy azot 0,049-0,044% va 0,044-
0,045%, fosfor 0,135-0,129% va 0,133-0,130
%, harakatchan fosfor 277-239 va 25,6-
20,5 mg/kg, kaliy 1031-1,011 va 1,089-
1,054%, almashinuvchi kaliy 205-197 va
164 - 168 mg/kg bo'lganligi aniglandi.

Olib borilgan tadqgigotni 4-variant
gaytariglarida nazoratga nisbatan 0-30
sm va 30-50 sm |i gatlamda o‘rtachasi
eng ko'p oziga elementlar gumus migdori
0,733 va 0,576%, umumiy azot 0,056 va
0,046%, fosfor 0,138 va 0,121%, harakatchan

fosfor 416 va 23,8 mg/kg, kaliy 1,099 va
1,060%, almashunuvchi kaliy 277 va 228
mg/kg ko'pligi kuzatildi.

Birinchi vyilda dala tajribani g'o'za
o'simligini vegetatsiyasi davomida o'sishi
bo'yicha rivojlanishi, hosil elementlarini
to'planishi bo'yicha fenologik kuzatuv 3
gaytarilishda olib borildi (1-jadval).

Unda chin barg fazasidagi fenologik
kuzatuvlar (8.06.2021) oyidagi mineral
o'g'it go'llanilgan nazorat o'rtachasi bo'yi
201 sm ni, barg donasi 8,7 ta ni tashkil
etadi. Nazoratga nisbatan 2-variant poya
bo'yi 0,7 sm ni, barg donasi 0,2 donani,
Biogumus go'llanilgan poya bo'yi 0,2 sm
kam, Zoogumus 1,1 cm ko'p, va Go'ng
go'llanilgan 0.2 sm ko'p, o'sha variantlar
barg donasi 0,1 va 0,2 dona ko'pni, OMO'
15t/ga va 10 t/ga qo'llanilgan variantlar
poya bo'yi 0,3 va 0,2 sm ni, barg donasi
0,1 donani ko'pligi aniglandi. Nazoratga
nisbatan eng yaxshi natija olingan asosiy
poya bo'yi, bargi sonlari 10 t/ga hisobida
zoogumus qgo'llanilgan 4-varianti 11 sm
va 0,2 dona yuqoriligi kuzatildi.

A
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Keyingi gullash fazasida fenologik
kuzatuvlar (12.07.2021) bo'lib, nazorat poya
bo'yi o'rtachasi 49,3 sm ni, hosil soni 4,0
donani, gul soni 2,8 dona, ko'sak soni 3,7
donadan iborat. Nazoratga nisbatan 2
variant poya bo'yi o'rtachasi 2,8 sm nj,
hosil soni 0,4 dona, gul soni oshmagan,
ko'sak soni 0,7 donani, 3-variant poya bo'yi
o'rtachasi 52 sm ni, hosil soni 0,9 dona,
gul soni 0,2 dona, ko'sak soni 0,8 dona,
4 va 5-variant poya bo'yi o'rtachasi 49 va
39 sm ni, hosil soni 1.4 va 1,0 donani, gul
soni 0,3 dona, ko'sak soni 1,4 va 0,9 dona,
6 va 7-variant poya bo'yi o'rtachasi 0,7 va
0,3 sm ni, hosil soni 1,0 va 0,7 donani, gul
soni 0,2 va 0,1 dona, ko'sak soni 0,9 va 0,8
donani tashkil etgan.

Nazoratga nisbatan eng yaxshi
olingan biogumus qgo'llanilgan 52 sm
asosiy poya bo'yi baland, zoogumus
go'llanilgan hosil shohi 1,4 dona, gul soni
0,3 dona, ko'sak soni esa 14 dona ko'p.
Nazorotga nisbatan eng kami elementlari
Bioenergiya -M biopreparat go'llanilgan-
da 52,1 sm asosiy poya bo'yi, hosil shohi
4.4 dona, gul soni 2,8 dona, ko'sak soni
esa 4,4 dona tashkil etadi (1-jadval).

Shu bilan navbatdagi hosil to'plash
bosgichida (12.08.2021) fenologik kuzatuv
jarayonida nazorat I-variant 70,8 sm ni,
hosil shoxi 73 dona, gul soni 0,34 dona,
ko'saklar 72 dona ochilgani 0,75 donani
tashkil etadi. Nazoratga nisbatan 10 t/
ga hisobida biogumus go'llanilgan 11,4
sm asosiy poya bo'yi baland, hosil shohi 1
donaga gul soni 0,56 dona, 10 t/ga hisobida
zoogumus qgo'llanilganda hosil shohi 15
dona, ko'sak soni esa 11,3 dona ko'pligi

aniglandi. Nazoratga nisbatan eng kami
esa 200 ml/ga Bioenergiya—M biopreparat
bilan OMO' 10 t/ga go'llanilganda 74,4 va
73,5 sm asosiy poya bo'yi, hosil shohi 76
dona, gul soni 0,44 va 0,57 dona, ko'sak soni
esa 8,2 va 10,0 donaligi kuzatildi.

Keyingi fenologik kuzatuv jarayoni
(05.09.2021) 10 t/ga hisobida biogumus
go'llanilgan 3-variantda asosiy poya bo'yi
86,6 sm, 10 t/ga hisobida zoogumus
go'llanilgan 4-variantida asosiy poya bo'yi
86,6 sm, ko'saklar soni 18,7 dona, paxta
ochilgani esa 12,2 donani tashkil etgan
OMO' 10 t/ga qgollanilganda 70,8 sm
asosiy poya bo'yi, hosil shohi 73 dona,
gul soni 0,34 dona, ko'sak soni esa 72
dona eng vyaxshi natijalar olinganligi
kuzatildi.

Olingan tajriba natijalar  ko'rg;
nazorat mineral o'g'it go'llanilgan 1-variant-
larni o'rtacha 25 s/ga hisobida hosil
to'plangan. Nazoratga nisbatan eng kami
200 ml/ga Bioenergiya-M biopreparat
go'llanilgan 2-variantni o'rtacha 2,8 s/ga
ko'p; 3-variantni o'rtacha 10 t/ga hisobida
biogumus qgo'llanilganda 7.8 s/ga ko'p;
dala-tajriba olib borilgan variantlar ichida
eng yaxshi hosil olingan 10 t/ga hisobida
zoogumus qgo'llanilgan 4-variantda 10
s/ga ko'p olingan; 5-variantda 472 s/ga;
6-variant 4,8 s/ga; 7-variant 3,2 s/ga ko'pligi
aniglandi (2-jadval).

Sug'oriladigan bo'z-o'tlogi tuproglari
sharoitida olib borilgan paxta hosiliga
ta'siri bo'yicha matematik ishlov berish-
ning bir omilli usulida ishlab chigildi. Unda
paxta hosili bo'yicha NSR..= 099 s/ga,
aniglandi.

2-jadval

Suv toshgini yuz bergan sug‘oriladigan bo‘z-o‘tloqi tuproqlarida olib borilgan g‘o‘za
hosildorlik tajribasi 2021-yil.

Nazoratga
Ne vari, . : Terimlar bo‘yicha, kg/bo‘lakcha — nisbatan
qaytari lish Variantlar nomi s/ga hisobida qo‘shimcha, s/ga
I I Jami Minnimal.
1-1 17,34 1,80 19,14 25,18
111 Ny P Koo 17,61 1,65 19,26 25,35
-1 (FON)-Nazorat 17,20 1,38 18,59 24,46
O'rtacha 17,38 1,61 19,00 25,00 0
2| FON2mE |6 s vt |77y
2111 e 19,78 0,73 20,51 26,99
O'rtacha prep 18,97 2,15 21,12 27,80 2.78
43
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Nazoratga
] a];_t grgllrlll,Sh Variantlar nomi Terimlar bo‘yicha, kg/bo‘lakcha s/ga hisobida qo‘sgli;dn)gtli? g
I Il Jami Minnimal.

3-1 19,61 5,95 25,56 33,64
3-1 FON 17,12 7,40 24,53 32,27
3-111 Biogumus 10t/ga 22,10 2,67 24,77 32,60

O'rtacha 19,61 5,34 24,95 32,84 7,84
4- 23,47 3,79 27,27 35,89
411 FON Zoogumus 24,03 3,15 27,18 35,76
4-111 10t/ga 22,95 2,40 25,35 33,36

O'rtacha 23,48 3,12 26,60 35,00 10,0
5 21,18 1,99 23,17 30,49
5-11 . 19,48 2,46 21,94 28,87
5111 FON Go'ng 20Uga 4 48 2,09 21,58 28.39

O'rtacha 20,04 2,18 22,23 29,25 4,20
6-l FON 19,55 3,38 22,93 30,17
6-1 OMOE)lSt/ a 19,38 3,12 22,50 29,61
6-11 g 19,97 2,50 22,48 29,58

O'rtacha 19,63 3,00 22,64 29,79 4,80
7-1 19,29 2,21 21,50 28,29
7-11 FON 19,46 2,15 21,62 28,45
7-111 OMO* 10t/ga 18,61 2,44 21,06 27,71

O'rtacha 19,12 2,27 21,39 28,15 3,20

Xulosa. Tabiiy ofat ogibatida yuvilio  fenologik kuzatuvi jarayonlari hamda paxta
ketgan tuproglarni unumdorligini gayta hosili eng kam migdori Bioenergiya—M
tiklashga qgaratilgan dala tajribada olin- biopreparat go'llanilgan 2-variantda
gan natijalar shuni ko'rsatadiki, nazoratga aniglangan. Biogumus va zoogumus
nisbatan oziga elementlari va vegetatsiya qo'llanilgan variantlarida esa eng ko'p
davomida olib borilgan g'o'za o'simligining  kuzatilgan.
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Annotatsiya. Quyida magolada Orol dengizining qurigan tubidagi tuprog — gruntlarining
morfologik belgilari va ayrim kimyoviy xossalari keltirilgan. Tadgigot uchun tuprogq namunalari
Qoragalpog'iston Respublikasi Mo'ynog tumani “Kemalar gabristoni” yonidan boshlab Nolovoy
nugtagacha har 20 km masofadan turli relief va landshaftga ega joylardan olindi. Tahlil
natijalariga ko'ra ushbu tuprog — gruntlari gumus bilan juda kam ta’'minlangan. Namunalarning
pH muhiti kuchsiz kislotali, neytral, kuchsiz ishgoriyligi, EC migdoriga garab sho'rlanish darajasi
kuchsiz o'rtacha, kuchli, sho‘rxok tiplarga mansubligi aniglandi.

Kalit so‘zlar: tuproqg evolutsiyasi, tuzlar migratsiyasi, sho'rlanish darajasi, pH, gumus, EC
(dS/m) elektr o'tkazuvchanlik, gurg‘oglanish indeksi, potensial evopotranspiratsiya.

AHHoOTaumsA. B craTbe npeactaBneHa Mopdonormyeckas xapakKTepucTuka W HeKoTopble
XMMUUYECKMEe CBOWMCTBa MO4YB W FPYHTOB BbicOXLIero AHa Apanbckoro mopsa. O6pasLlbl MoyB
anda umccnenoBaHvsa ObliM OTOOPaHbl Ha y4dacTkax C pPas3/MYHbIM penbedoM 1 naHawapToMm
Ha pacctogHun 20 kM oT «Knanbuula kKopabnew» MoMHaKCKoro pamnoHa Pecnyb6nmkim
KapakannakcTtaH 00 Mbica Homosow. o pe3ynsraTaM aHanmsa yCTaHOBMEHO, UTO OaHHble MouYBbI
W TPYHTbl KpamHe 6edHbl rymycoMm. Mo pH npo6 omnpepeneHbl cnaboKuciable, HeMTpPanbHble,
cnabollenoyHble, a Mo YPOBHKO 3aCOofeHKs, B 3aBMCMMOCTM OT COAEPKaHWda 31eKTPOAnToB, —
cnabo-, cpeaHe-, CUIbHO- M CONOHOBATHIE.

Knro4deBble c/ioBA: 3BOMOLMA MOYBbLI, MUTPaLMEa COMEN, YPOBEHb 3aconeHund, pH, rymyc,
3MEKTPONPOoBOAHOCTL EC (dS/mM), MHOEKC 3aCyLUNMBOCTU, MOTEHLMaNbHOE UcrnapeHime.

Annotation. The article presents the morphological characteristics and some chemical
properties of the soil and subsoil of the dried-up bottom of the Aral Sea. Soil samples for the
study were taken from areas with different relief and landscape at a distance of 20 km from
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the "Ship Graveyard" of the Moynaq district of the Republic of Karakalpakstan to the Nolovoy
point. According to the results of the analysis, these soil and subsoils are very poorly supplied with
humus. The pH of the samples was determined to be weakly acidic, neutral, weakly alkaline, and
the salinity level, depending on the EC content, was weakly, moderately, strongly, and brackish.

Key words: soil evolution, salt migration, salinity level, pH, humus, EC (dS/m) electrical
conductivity, drought index, potential evapotranspiration.

Kirish. O'tgan 60 yildan ortig vaqt

davomida Orol dengizi lanshaftlarning
bosgichma - bosqgich shakllanishi ro‘y
bermogda, vya'ni landshaftlar doimo

o'zgarishda bo'ladi. Orol bo'yi va Orolning
qgurigan tubi mintagasidagi landshaftlar
ham  o'zgarishda davom  etmoqda.
Hududdagi landshaftlarning shakllani-
shini 3 ta bosgichga ajratish mumkin:

- shakllanishning boshlang‘ich
bosqgichi (qurigandan keyingi 1-5 yilgi vaqt);

- shakllanish davom etayotgan
bosgich (6 - 20 yil);

- landshaftlarning nisbatan shakllanib
ulgurgan bosgichi (21 - 45 vil).

Shakllanishning
bosgichidagi landshaftlar  quriyotgan
dengiz bo'ylab joylashgan juda yosh,
hali strukturasi shakllanib ulgurmagan
landshaftlar hisoblanadi. Yangi qirg‘oq
chizigidan kengligi 2 - 4 km bo'lgan
maydonlarda 1-2 yilda marsh sho‘rxoklari
shakllanib, grunt suvlari 30 - 70 sm
chuqurlikda yotadi, tuproqg profili barcha
chuqurliklarida nam. 3 - 5 vyil vaqgt
o'tgandan keyin marsh sho'rxoklarining
dengiz bo'yi sho'rxoklariga aylanishi
kuzatilmoqgda. Dengiz suvidan bo'sha-
ganiga 8-10vyil bo'lgan yerlarda dengiz bo'yi
gumli sho'rxoklari hosil bo'lib, taxminan
1 m chuqurlikkacha sho'rsizlanmogda va
bu landshaftlar 10 - 20 % gacha siyrak holda
o'simlik bilan qgoplanganligi aniglangan

boshlang‘ich

[10].

Hozirgi kunga kelib tuprogq
evolutsiyasi hali davom etmogda. Orol
dengizining qurigan tubi hududlarida

shakllanayotgan tuproglarning xossalari
turli hududlarda turlicha natijani ko‘rsatadi.
Chunki hali evolutsiya jarayoni davom
etmogda hamda, bu jarayonga ta'sir
giluvchi biotik va abiotik omillar mavjud.
Masalan Orol dengizi qurigan tubi tuproqg
- gruntlarining sho'rlanganlik darajasiga

e'tibor garatadigan bo'lsak, namuna
olingan masofasi yaqgin bo'lsada, tuzlar
miqgdori  fargli bo'lib  chigadi. Bunga
bir tomondan mintagada iglim qurug
va harorat yugoriligi, namlik kamligi,
bug'lanish  yugoriligi  hamda, o'simlik
goplami siyrakligi o'z ta'sirini ko'rsatadi.

Mintagada  qurg'oglanish hukm
surishi gishlog xo'jaligi va dehgonchilikka
bevosita ta'sir ko'rsatuvchi xavfdir. Hozirgi
kunda VYer sharining qariyib 40 % |
gurg‘oqchil va yarim qurg‘ogchil zonalarga
to'g'ri keladi (Schlaepfer va b., 2017). Iglim
o'zgarishi, yog'ingarchilikning kamayishi,
haroratning oshishi  va qurg'oglanish
jarayoni tuprog xossalariga, shuningdek,
hosil miqgdori va sifatiga ta'sir giluvchi
asosiy omillardan biridir [9].

Iglim o'zgarishi — bu sayyoradagi ob-
havoning uzog muddatli statistik o'zgarishi
bo'lib, tabily va inson faoliyati natijasida
yuzaga keladi. O'zbekistonda 1880 - yildan
hozirgi vagtgacha o'rtacha vyillik harorat
1,6°C ga oshdi (13,2°C dan 14,8°C gacha).
Mutaxassislarning  prognozlariga ko'ra,
2030-2050 - vyillarda mintagada havo
harorati yana 1,5-3°C ga ko'tarilishi mumkin
[6]. O'zbekiston hududida qurg‘oglanish
hukm surayotgan hududlardan biri Orol
dengizi hududlaridir. Olib borilayotgan
tadgigotlarda Orol dengizi hududining
qurg'oglanish indeksini (aridlik ko‘rsatkichi)
va potensial evopotranspiratsiya jarayonlari
o‘rganilmoqgda [2,3,4].

Aridlik ko'rsatkichi asosida tasniflar
ham ishlab chigilgan. Bu usul FAO
tomonidan 1980-yillarda qurg‘oglanishni
baholash va suv resurslaridan foydalanish
imkoniyatlarini tahlil qilish uchun ishlab
chigilgan va hozirda dunyo bo'ylab iglimni
o'lchashda keng go'llaniladi [2,8].

Potensial evapotranspiratsiyani anig-
lashda Penman-Monteith, Thornthwaite,
Blaney-Criddle, Turc, Priestley-Teylor,
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Hargriaves, Jensen-Haise va Abtew empirik
tenglamalaridan foydalaniladi. Penman-
Monteith usuli — bu (PET) ni hisoblashda
eng anig va keng qgollaniladigan
metodlardan biridir. Bu usul FAO-56
standarti asosida ishlab chigilgan bo'lib,
u shuningdek, FAO (Birlashgan Millatlar
Tashkilotining Qishlog xoYjaligi va ozig-
ovgat tashkiloti) tomonidan tavsiya etiladi
[79]2].

Iglim o'zgarishining tuprogq mikro-
biomlariga va ularning ekotizimga ta'sirini
o'rganish va bashorat qilish sayyoramiz
oldida turgan eng dolzarb muammolar-
dan biri hisoblanadi [5].

Ayrim tadgigotlarda qurigan Orol
dengizi hududlarini  ekologik holatini
yvaxshilash  tuz qumlarning ko'chishini
kamaytirish  magsadida  turli  amaliy
loyihalar olib  borilmogda. Jumladan,
Orolning  qurigan  tubi  gumliklarida
o'sishga moslashgan o'simliklarning
urug'i o'sishi va rivojlanishini ta’'minlash
maagsadida turli biopreparatlardan
foydalanilmogda. Bunda Yer malhami,
Imbikom, Bist, Bioazot biopreparatlaring
ta'siri o'rganilgan. Natija esa Yer malhami
o'simliklar urug‘ining unuvchanligi va
o'sib rivojlanishiga ijobiy ta'sir qilishi

aniglangan [1].

Tadqiqot metodologiyasi. Orolning
gurigan tubi hududlaridan kimyoviy, fizik
va biologik tahlillarni o‘tkazish magsadida
tuprog gruntlarida namunalar olindi.
Tuprog namunalari  Qoragalpog'iston
Respublikasi Mo'ynog tumani “Kemalar
gabristoni” dan boshlab Nolovoy
nugtagacha har 20 km lik masofadan
olindi. Tuproq namunalarini olish,
saglash, laboratoriya tajribalar o'tkazish
FOCT:17.4.3.01-83 suvli so'rim, pH - muhiti
FOCT 26423-85 Davlatlararo standarti
asosida bajarildi [11].

Tahlil va natijalar. N°7 kesma.
Kemalar qabristonidan 600 m sharqiy
tomonga tushirilgan. Lon: 59° 02.42447' E;
Lat: 439 4743530' N; Dengiz sathidan h -
45 m. Sust gatqgaloqgliqumlashgan, kuchsiz
chig‘anoqli, sho‘rlangan, yarim gidromorf
tuprog — grunti (I- rasm).

0-4 sm Korka gavat, och kulrang
yuza qatlami, korkaga xos bo'lgan
gatgalogsimon tuzli gatlam. Chig'anoglar
mavjud, qumli, tuz kristallari uchraydi,
mayda toshchalar, mayda-mayda gipsli
ya'ni granula shaklidagi qgattig goldiglar
ham mavjud. Keyingi gatlamga o'tishi
zichligi namligi bo'yicha.

T-rasm. N21 kesma olingan joy va tuproq kesmalari

4-15 sm. Rangi kulrangga xos,
namlangan gqum, chig'‘anog mayda qgol-
diglari uchraydi, o'simlik ildizlari uchraydi,

Biroz gizg'ish sarg'ish zang dog'lari ham
mavjud, keyin gatlamga o'tishi rangi
bo'yicha.
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15-21 sm. Rangi to'g kulrang nam-
langan, to'g jigarrang, qgizg'ish dog'larga
ega, mayda o'simliklar uchraydi, temir
goldiglari va chig'anog goldiglari mavjud.
Mexanik tarkibi og'ir qumogga xos, loy
shakllari yasagan paytda zichlashmagan,
lekin bir gatlamdan ikkinchi gatlamga
yvaqggol namligi bilan o'tishi ko'rinadi. Tuz
kristallari uchraydi, og mog‘or zamburug'i
mavjud, bundan tashqgari chirigan o'simlik
goldiglari ko'p, mayda karbonatlar tuz
kristallari og dog'lar holida ko'rinadi.
Keyingi gatlamga o'tishi zichligi va namligi
bilan.

21-44 sm. Rangi biroz och-
sarg'ishga o'zgargan, o‘rtacha namlangan,
zichlashgan, kristall goldiglari mavjud,
chig‘anog va o'simlik goldiglari birinchi
gatlamdan ikkinchi qgatlamga o'tayot-
ganda nisbatan kamrog, chirigan ildiz
goldiglari, hasharotlar izlari kam, popanak
zamburug'i uchraydi. Sigib ko'rilganda
o'rta qumogga xos belgilar uchradi.
Biroz qgizg'ish temir dog'lariga ham ega.
Birinchi gatlamdan ikkinchi gatlamga
namligi, rangi, zichligi bilan o'tmoqgda.

44- 57 sm. Rangi sarg'ishga o'zgar-
gan chirigan ildizlar uchraydi, namlik
ortib borgan, kristallar va gizgish dog'lari
mavjud, rangi tusi bilan almashinyapti,
mayda mayda karbonat goldiglari ham
bor, keyingi qgatlamga o'tishi zichligi,
namligi va rangi bilan aniq.

57-64 sm. Rangi nisbatan to‘glash-
gan, sarig dog'lari, o'simlik ildizlari
yuqgoridagi gatlamga nisbatan kamrogq,
chirigan ildizlar esa ko'proqg, og dog'lari va
po'panakchalar mavjud, hasharot izlari
nisbatan yo'golgan, onda-sonda yupga-
yupga botgoglarga xos bo‘lgan bo'laklari-
ga ega.

64-72 sm. Rangi kulrangga o'zgar-
gan, zichlashgan, chirigan ildizlar va o'sim-
lik qgoldiglari kamaygan, ogq zamburug'
goldiglari va karbonatlar ham kamaygan,
nisbatan namlik ortgan. Keyingi gatlamga
o'tishi rangi, namligi, zichligi bilan.

72-75 sm. To'gq namlangan, goramtir
kulrang tusda o'simlik ildizlari uchramaydi,
karbonat qoldiglari mavjud, botgoqgga

TUPROQSHUNOSLIK

Xxos bo'lgan tusda, sigib ko'rilgan paytda
loylik alomatlari borligi ko'rinadi, organika
belgilaridan loygalikka moyillik bor. Keyingi
gatlamga o'tishi rangi, zichligi, namligi
bilan.

75 -85 sm. Tuz kristallari, chig'anog
goldiglari, gizg‘ish dog'lari bor, o'simlik
ildizlari yo'golgan, keyingi gatlamga o'tishi
rangi, zichligi bilan aniq.

85-91 sm. Botgog gatlam, to'g
kulrang, qizg'ish dog'lari onda-sonda
uchraydi, o'simlik ildizi uchramaydi, rangi
tusi bilan bir gatlamdan keyingi gatlam-
ga o'zgarganini ko'rishimiz mumkin.

91-103 sm. Chuqgur ketgan goldiqg
o'simlik ildizlari uchraydi, zamburug'lar
mavjud, qumili, namlik yugoriligi
aniglangan, qgizg'ish temir dog'lari va tuz
kristalari mavjud, botgogdan ildizning
o'tganligidan o'simlikning hayotchanligi
yuqgori va yashab keta olishidan dalolat
beradi (yoki gachondir gqum ko‘chishi
paytida o'simliklar golib ketgan).

103-113 sm. Namlangan, rangi kulrang,
zich, kremnezen holida, toshga aylanish
hodisasi bor, karbonatlar va tuz kristallari

uchraydi, keyingi gatlamga nisbatan
zichrog, o'simlik ildizlari uchramaydi,
hasharot izlari uchramaydi. Kimyoviy

jarayonlar faol. Keyingi gatlamga o'tishi
zichligi bo'yicha.

113-139 sm. Yuqgori gatlam bilan bir xil
gumli gatlam, namligi va zichligi yuqgori,
tuz kristallari mavjud. Keyingi gatlamga
o'tishi zichligi bo'yicha.

139-149 sm. Qizg'ish temir dog'lariga
ega, zichlik yuqgori, yuqgoridan pastga
tomon o'zgarib borgan. Keyingi gatlamga
o'tishi rangi bo'yicha.

149-154 sm. sargish, temir qgizg'ish
dog'lari judayam ko'p, chig‘anog onda-
sonda, tuz kristallari mavjud, keyingi
gatlamga o'tishi rangi, zichligi bo'yicha.

154-186 sm. Rang va tusi bir xil
bo'lgan, namligi va zichligi yuqgori gatlam,
rangi  ochlashgan, sardg'ish. Keyingi
gatlamga o'tishi namgi bo'yicha.

186 sm dan Qattig kristallashgan,
To'g sariq, gattig hosil gilgan baryer gatlam.

Ne2  kesma. Nolovoy nuqtadan
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olingan Lon: 58° 51.49269' E; Lat: 44°
09.24458" N; Dengiz sathidan h - 346
m. Qumli — qumlashgan, sho‘rxokli -
sho‘rtoblashgan, mustahkam qatqgaloqli,
avtomorf tuproq — grunti (2- rasm).

0-3 sm. Och kulrangrog, gqumloq,
gatgalogli, chig'anog goldigchalari
mavjud, o'simlik chirigan ildizlari ham

uchraydi, yuza gatlami yumshog, nisbatan
goramtirrog. Keyingi gatlamga o'tishi aniq.
3-8 sm. Och kulrang, ko'rkadan

keyingi gatlamda yengil namlik bor.
Chirigan ildizlarni goldiglari onda-sonda
uchraydi, mayda kam, lekin chig'anoq
goldiglari  nisbatan  ko'prog.  Keyingi

gatlamga o'tishi zichligi bilan.

2-rasm. N22 kesma olingan joy va tuproq kesmalari

3-12 sm. Och kulrang, zichlasha
boshlagan saksovul ildizi targog bo'lib
yuza gatlamda yoyilib ketgan. Sho'rlangan,
keyin gatlamga o'tishi rangi bo'yicha aniq.

12-21 sm. Sarg'ish, zich gatlam
uchraydi, namligi nisbatan mavjud, o'simlik
ildizlari yo'golgan, dengizni tub gismi
bo'lgani uchun shu yerda o'simliklariga
hos bo'lgan mayda goramtir ildizchalari
uchraydi, chirib gogan goramtir dog'lar
mavjud, gips bo'lib gotib golgan, keyingi
gatlamga o'tish zichligi bo'yicha ania.

21-33 sm. Och sarg'ish, o'ta zichlash-

gan, o'simlik goldiglari jigarrang
yupga pardadek yopishgan (kesaklarni
sindirganda Ichida shunaga ko'rinish

bor edi), tuz kristallari mavjud, chig‘anoqg
deyarli yo'qg. Mutlaqg belkurak bilan gazishni

imkoniyati cheklanib golgan.

N23 kesma. Lon: 59° 50.68906' E; Lat:
440 0764246 N;, Dengiz sathidan h—35,8 m.
Qumli — gumlashgan, sho‘rxokli, gatgalogli,
yarim gidromorf tuproqg grunti(3- rasm).

0-3 sm. Och kulrang, zich gobiqgli,
chig'anoglar mavjud, qumli, tuz kristallari
uchraydi, ko'kimtir gips goldiglari ham
bor, onda-sonda o'simlikning chiriyotgan
goldiglar ham mavjud, hasharotlar izlari
bor.

3- 24 sm. Sarg'ish kulrang, gqumli,
gatgalog osti gatlami kuchli namlangan,
chig‘anoglar  mavjud, qizgish  temir
doglariga ega, o'simlik ildizlari uchraydi,
hasharot inlari mavjud, mayda teshikchalari
bor, chig'anog qgoldiglari koroziyaga
uchragan ezilgan holda, mexanik tarkibi
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o'rta qumoqgga xos belgilarni namoyon
giladi. Keyingi gatlamga o'tishi rangi va
zichigi bilan.

24-45 sm. Ko'kimtir och kulrang,
berch, temir dog'lari uchraydi, tuz ta'sirida
chig'anoglar parshalanish jarayoni kuzatildi,
o'simlik qgoldiglari uchramaydi, hasharot
izlari kamaygan. Keyingi gatlamga o'tishi

TUPROQSHUNOSLIK

namligi, rangi, zichligi bilan.

45-62 sm. Och kulrang gipsga
xos belgilar mavjud, o'simlik goldiglari
uchramaydi,

Chig'anog yo'gq parchalanib ketgan
tuz ta'sirida, berch, loyga halgalari hosil
gilgan, namlik oshgan. Keyingi gatlamga
o'tishi zichligi bo'yicha.

3-rasm. N23 kesma olingan joy va tuproq kesmalari

62-64 sm. Och kulrang, ikki gatlam
oraligida 2 smli yupga goramtir gatlam
mavjud, o'simlik chog'anog yo'gq, namlik
yugori, zichlashgan. Keyingi qgatlamga
o'tishi rangi va zichligi bo'yicha.

64-72 sm. Rangi och kulrang, qgiz-
g'ish dog'lari ko'paygan, o'simlik goldig-

lari  va hasharot izlari uchramaydi,
chig'anoglar parchalanib ketgan, loylik
yoqgolgan, namlik ushlab turilmagan.

Keyingi gatlamga o'tishi rangi va zichligi
bilan.

72- 89 sm. Qizg'ish rangli och kulrang,
zang dog'lari  ko'paygan, chig'anoglari
ham ortgan, rangi ochlashgan, kulrang-
ga xos, tuz kristallari uchraydi, namligi
yuqgori, juda ham zich, temir doglari
nisbatan ko‘p. Keyingi gatlamga o'tishi
rangi va mexanik tarkibi bo'yicha.

89-96 sm. Qizgish - sarg'ish qumli
gatlam, mexanik tarkibi o'rta gumoqgga
X0s, qgizg'ish doglari ko'p uchraydi, zich-
lashgan, hasharot izlari yo'qg, karbonatlar
oz miqgdorda uchraydi, o'simlik goldiglari
parchalanib ketgan. Keyingi gatlamga
o'tishi rangi va mexanik tarkibi bo'yicha.

96-120 sm. Qizg'ish rangdan och

kulrangga o'zgargan, sarg'ish dog'lari
nisbatan kamaygan, tuz Kkristallari uch-
raydi, mog'orlar ham mavjud, namligi
yuqgori, zichlashgan va loylanish holatiga
ega. Keyingi qatlamga o'tishi zichligi
bo'yicha.

120-135 sm. Och kulrang qumli gat-
lam. Namlik oshgan, O'simlik uchramaydi.
Keyingi gatlamga o'tishi zichligi bo'yicha.
Keyingi gatlamga o'tishi namligi bo'yicha.

135-150 sm. Kulrang, biroz namligi
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yugori, zichlik deyarli bir xil. Keyingi
gatlamga o‘tishi namligi bo'yicha.
150-158 sm. Och kulrang, chig‘a-

noglar ko'prog. Yugori gatlam bilan bir
xil gatlam. Keyingi gatlamga o'tishi rangi
bo'yicha.

158- 183 sm. Och kulrang qumli

gatlam, chig'anoglar kamroq, loyli gatlam,
namligi yugori.
N° 4 kesma. Lon: 58° 43.46581'E;

Lat: 43° 59.66932'N; Dengiz sathidan
h - 379 m. Qatqaloqli qumlashgan,
sho'rxokli  gidromorf  tuproq  grunti
(4- rasm).

4-rasm. N24 kesma olingan joy va tuproq kesmalari

0-4 sm. Qatgalogli, gumli, sho'rxok-
lashgan. Katta - katta chig'anoglar ko'p
migdorda uchraydi, kam namlangan,
sarg'ish dog'lari mavjud, saksovul o'sim-
likning ildizlari uchraydi, hasharotlar izlari
ham bor. Keyingi gatlamga o'tishi mexanik
tarkib bo'yicha.

4-15sm. Sarg'ish, mexanik tarkibio'rta
gumogaga xos, chirigan ildizlar va hasharot
izlari  bor, chig'anoglar ham uchraydi,
namlangan, gips goldiglari va tuz kristal-
lari ham uchraydi. Keyingi gatlamga o'tishi
rangi bo'yicha.

15-20 sm. To'g sarig rangli, gqumogq,
chig'anog va o'simlik goldiglari mavjud,
namlik kamaygan, keyingi gatlamga o'tishi
zichligi bo'yicha.

20-32 sm. Sarig rangli. gattig zich
gatlam, tuz kristallari uchraydi, og dog'-
lariga ega, chirigan ildizlar bor, juda ham
zich. Keyingi qgatlammga o'tishi zichligi
bo'yicha.

32-44 sm. Sarig rangli, mayin qumli
gatlam, namlik kamaygan. Keyingi
gatlamga o'tishi mexanik tarkibi va zichligi
bo'yicha.

44-72 sm. Sarig go'ng'ir goramtir
rangli, qgisman berchlashgan, namligi
yugoridan pastga ortish holatida, galin
gatlamdan keyin namlik yo'golib, bu
gatlamda ortib borgan. Keyingi gatlamga
o'tishi zichligi bo'yicha.

72-90 sm. Sarg'ish - kulrang berch
gatlam. Tuz kristallari uchraydi, chig'a-
noglar uchramaydi, biroz qoldiglari ham
kuzatiladi. Keyingi gatlamga o'tishi namligi
bo'yicha.

90-134 sm. Sarig, zich va namligi
yuqgori, qizg'ish dog'lari bor, o'simlik
goldiglari onda-sonda uchraydi.

N° 5 kesma. Lon: 58° 46.14937' E; Lat:
439 5595179' N; Dengiz sathidan h — 43
m. Qumli — qumoqli, gatgalogli, sho‘rxokli
avtomorf tuproq — grunti (5- kesm).
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5-rasm. N25 kesma olingan joy va tuproq kesmalari

0-5 sm. To'g kulrangli,
g'ovak — qgatgalogli, sho'rxokli, qumli —
gumogli, chig'anoglar mavjud, Keyingi
gatlamga o'tishi zichligi bilan.

5-19 sm. Rangi to'g kulrang,
namlangan, o'simlik goldiglari va hasha-
rot izlari mavjud, yumshoq, tuz kristallari
mavjud, keyingi gatlamga zichligi va
namligi bilan o'tishi kuzatildi.

19-39 sm. Kulrang, zich, berch, namlik
saglangan, o'simlik ildizlari va temir dog'-
lari bor, pastga garab namlik kamaygani
kuzatildi. Keyingi gatlamga o'tishi rangi va
zichligi bo'yicha.

38-62 sm. Rangi go'ng‘irlashgan,
zich, berch, hasharot va chig'anog gol-
diglari uchramaydi, namlik kamaygan,
mog'or uchraydi, kesaksimon. Keyingi
gatlamga o'tishi zichlik va rangi bilan.

62-108 sm. Qo'ng'ir — sarg'ish rang,

yumshoq,

namlik kamayib borgan, kesakchalar
saglangan. Saksovul ildizlari mavjud.

Ne 6 kesma. Lon: 58° 47.65982' E Lat:
439 5509101 N; Dengiz sathidan h — 425
m. Qumlashgan - qumoqli, gatgaloqli,
sho'rlangan, yarim gidromorf tuprog -
grunti (6- rasm).

0-5 sm. Och kulrang, gatgalogli,
qumlashgan - qgumogqli, chig‘anoglar
ko'p, ogargan tuz qoldiglari yuza
gatlamda anig ko'rinadi. Qamish goldig-
lari mavjud, o'simlik goldiglari mavjud,
hasharotlar izlari uchraydi, o'simlik ildizlari
chirigan holati ham uchraydi. Keyingi
gatlamga o'tishi rangi va zichligi bo'yicha

aniqg.

5-24sm. To'g kulrang, struktura
va namlik saglangan, goramtir dog'lar
mavjud. Zichlashgan. Keyingi qgatlamga

o'tishi zichligi bo'yicha anig.

pH ko'rsatkichi
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Kesmalar

7- rasm. Tadgigot hududidan olingan tuproq - gruntlarining pH ko‘rsatkichi
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6-rasm. N26 kesma olingan joy va tuproq kesmalari

8- rasmda ko'rsatilgan grafik asosida
tadgigot hududi tuprog gruntining
elektr o'tkazuvchanligi turli gatlamlarda
turlicha  ko'rsatkichni  namoyon  qildi.
GCrafik asosida ko'rish mumkin N2 5 va 6

pastki gatlamda 8 dS/m gacha o'zgardi.
Ne 6 kesmada esa 14 dan 15 dS/m
gacha pasaydi. Elektr o'tkazuvchanlik
dS/m qgiymatidan tuproglarning sho'r-
lanish darajasini aniglash mumkin. Tahlil-

tuprog gruntlarida elektr o‘tkazuvchan- lar natijasiga ko‘ra bu namunalarning
ligi son giymatidan boshgalarida yuqgori- sho'rlanish  darajasi  kuchsiz ~ o'rtacha,
ligini. N2 5 kesmada elektr o'tkazuv- kuchli, sho'rxok tiplarga mansubligi
chanligi yugori gatlamda 19 dS/m dan aniglandi.
)5 Elektr o' tkazuvchanlik (EO), dS/m
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8 - rasm. Tadgigot hududidan olingan tuproq gruntlarining elektr o‘tkazuvchanligi
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76-113
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Tadqiqot hududi tuproqlarining gumus miqdori, %
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9- rasm. Tadqiqot hududi tuproq

Orolning qurigan tubi hududlaridan
yugorida  ko'rsatilgan  koordinatlardan
olingan tuprog - gruntlarining gumus
migdori tekshirilganda, tuproglar gumus-
ga juda kambagalligi ma'lum bo'ldi
(9- rasm). Gumus migdori 0.07% dan 0.5%
gacha o‘zgargan.

Xulosa. Gumus tuprog unumdor-
ligini  ko'rsatuvchi  muhim ko'rsatkich-
lardan biri hisoblanadi, lekin bu hudud-
larda gumus miqgdoriga ta'sir giluvchi
omillar  mavjud. Iglimning qurugligi,
harorat yugoriligi, namlik kamligi
golaversa  moslashgan  o'simliklarning
kamligi, tuprog yuzasi kam qgoplanishi
natijasida tuprogning sho'rlanish darajasi
turli joylarda turlicha chigadi. Hamda

— gruntlarining gumus miqdori, (%)

gatlamlar  kesimida ham  tuzlarning
migratsiyasi  va  to'planishi  turlicha.
Bularning barchasi tuprog gumusi va
boshga  ko'rsatkichlariga 0z  ta'sirini
ko'rsatadi.

Keyingi  tadgigotlarimizda  ushbu
tuprog namunalarining boshga ko'rsat-
kichlari va mikroorganizmlar florasi tahlili
natijalari €'lon gilinadi.

Izoh: Ushbu magola FL-8323102111
“Orol dengizining qurigan tubi hududida
targalgan tuprog-gruntlarining sho'rlan-
ganlik holati, fizik, kimyoviy va biologik
xossalariga ko'ra o'simliklar — ekish
hududlarini guruhlashning ilmiy asosini
yaratish” mavzusidagi loyiha doirasida
amalga oshirilgan.
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e-mail: nata020880@mail.ru.

Xak6epaveB O6ua SLHUS30BUY,
HUNY»TUNIMCX», 3aB. KA®., AOLIEHT.

AHHOTaOUMSA. B CTaTbe MpefcrtaBfeHbl pas/iMyHble MeTOAdbl OLUEHKM YPOBHA M1000pOAMNA
MO4YB B HEYepHO3EeMHOM 30He. Vcmonb3oBaHbl WHAOEKC OKYMNBTYPEHHOCTU, KO3PdUUMEHT
HeOOHOPOAHOCTM MMIOAOPOOMA MOYB, MOKa3aTe/lb MOYBEHHOIMO MIOAO0POAMA, BEPOATHOCTHbLIN
nokasaTenb naooopoana. YctaHoBneHo, 4to nodsbl OOO «CoBx03 LpYy>KHbIM» MMEKT HU3KUMN
YPOBEHb OKYNBTYPEHHOCTM. HeooHOPOAHOCTL MI0O0oPOOMA MOYB B Mpedenax Xo3ancTBa
NpPoaBNAeTCA B 6o/bller cTeneHuW Mo coaepyaHulo rymyca KM obecnedeHHOCTV OOGMEeHHbIM
Kanmem. HU3KMM KoadpPULMEHT MOYBEHHOro MAo4opoaAna CBUAOSTENbCTBYET O Lenecoobpas-
HOCTW YYyYLWEHMA WCMOMb30BaHNA arpornpmemMoB, TakKUMX KaK BHeCeHMEe OpraHWyecknx u
MUHepanbHbIX yOobpeHWr, W3BEeCTKOBaHWe. BepoaTHOCTHbIM MokasaTefb M1040poaMa MouB
yKa3blBaeT Ha To, UTo nouBbl xo3amctBa OO0 «CoBx03 [ApyrKHbIM» ABAAIOTCA UCTOLLEHHbIMU M
XapaKTepu3yrTca HM3KMM MogopoamnemM. Heobxoammo paspaboTaTh MporpaMmy MeponpuaTmij
ana anddepeHUMpoBaHHOIo NoBbILWEHWA YPOBHSA MIOA0POAMNA MOYB.

Knro4yeBble csioBA: M1000poOMe, KadecTBO [MOoYB, OLEeHKa, HeOOAHOPOOHOCTb, WHOEKC
OKYMNBTYPEHHOCTY, KO3IDDULUMEHT MOYBEHHOro MIoO40POOMA, BEPOATHOCTHbLIM MoKa3aTesb
n1o0O0pPOaMS, arpOTEXHMYECKME MPUMEMDbI, CBOMCTBA, KpUTEPWK, MOKa3aTeun.

AHHoTauusa. Ushbu magolada goratuprog bo‘lmagan zonada tuprog unumdorligini
baholashning turli usullari keltirilgan. Quyidagi ko'rsatkichlar go'llaniladi: tuproq ishlov berish
indeksi, tuprogq unumdorligining har xil jinsligi koeffitsiyenti, tuprog unumdorligi indeksi va
ehtimollik unumdorligi indeksi. “Drujniy sovxozi" MChJ tuproglarida ishlov berish darajasi past
ekanligi aniglandi. Fermer xofjaligidagi tuprog unumdorligining o'zgaruvchanligi chirindi
tarkibida va almashinadigan kaliy darajasida eng anig namoyon bo'ladi. Tuprog unumdorligi
indeksining pastligi gishlog xoYjaligida organik va mineral o'g'itlarni go'llash shuningdek
ohaklash kabi takomillashtirish zarurligini ko'rsatadi. Tuprog unumdorligi ehtimollik ko'rsatkichi
"Drujniy" sovxozi MChJ tuproglari kup ishlov berilishi va unumdorligi pastligidan dalolat beradi.
Tuprog unumdorligini oshirish bo'yicha chora-tadbirlar dasturi zarur.

Kalit so‘zlar: unumdorlik, tuprog sifati, baholash, xilma-xillik, kultivatsiya indeksi, tuprog
unumdorlik koeffitsiyenti, ehtimollik unumdorlik ko'rsatkichi, gishlog xo'jaligi amaliyoti, xossalari,
mezonlar, ko'rsatkichlar.

Annotation. This article presents various methods for assessing soil fertility in the
non-chernozem zone. The following parameters were used: a soil cultivation index, a soil
fertility heterogeneity coefficient, a soil fertility index, and a probabilistic soil fertility index. It
was established that the soils of «Druzhny Sovkhoz» LLC have a low level of cultivation. Soil
fertility heterogeneity within the farm is manifested primarily in humus content and
exchangeable potassium availability. The low soil fertility index indicates the need for improved
agricultural practices, such as the application of organic and mineral fertilizers and liming.
The probabilistic soil fertility index indicates that the soils of «Druzhny Sovkhoz» LLC are
depleted and characterized by low fertility. It is necessary to develop a program of measures to
differentially improve soil fertility.

Key words: fertility, soil quality, assessment, heterogeneity, cultivation index, soil fertility
coefficient, probabilistic fertility indicator, agricultural practices, properties, criteria, indicators.
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BBepeHue.

TpeboBaHMA K OLEeHKe TMo4YB M
3emMenb B MnocnegHve rofbl BO3pacTatoT
M Ha4YMHalOT onepexkaTb COBpeMeHHoe
cocToaHMme Hay4YHO-MeTogM4YecKowm %
MeTogolorMyeckom 6a3bl, W COOTBETCT-
BEHHO, TpebyeT akTMBHOIo pasButnga [1, 4,
6, 8, 14]. Kpome TOro, MHPOPMaLMOHHbIE
pecypcbl MO MeTodaM OLEeHKKM MouB U
3eMeflb  O4YeHb Pa3po3HeHbl. MeToabl
OLEHKM MO4YB W 3eMeflb, NpUMeHaeMble
bonee 50 ner Hasad, OCHOBbIBaIMCH
Ha nNapaMeTpax Mo4YBbl, OTBEYalOLLMX
332 ypoxkal K1 OMonormdeckyto Mnpoayk-
TUBHOCTb. B  COBpeMeHHbIX YyCnoBuax
PaclWMPUINCh LIENEBbIE 3a0a4M MCMOSb-
30BaHMA 3eMenbHbIX Y4aCTKOB, B
CBA3M C 23TUM, MeTodbl KadecTBEeHHOW U
SKOHOMUYECKOM (CTOMMOCTHOM) OLEHKM
MOYB W 3eMeflb CTaHoBATCH  Oonee
anddepeHUMPOoBaHHbIMM.

OueHKa nnonopoans MaxoTHbIX
MOYB ABAFETCA 3aKMOYMTENbHBIM 3TanoMm
NOYBEHHO-arpoOXMMmMyecKkoro obcnegosBa-
HM1Aa. B HacTodllee BpeMsda Ha KapTorpam-
Max  MpeaOcTaBnatoT  arpOXMMUYEcKMi
MHOEKC, C MOMOLbIO KOTOPOro HeBO3-
MOXXHO OHO3HAYHO OLLeHUTb BCe
MHOroobpasme pPas3nUHbIX CcodeTaHuI
arpoxXMMUMYECKx nokasaTenem B 3aBUCK-
MOCTM  OT WHTEHCUMBHOCTM  MCMOMb30-
BaHWA 3eMau, MNPOABNEHMA MPOLECCOB
spo3unm [9, 12-16]. Takmm obpasom, B
COBPEMEHHbIX  YCNOBMAX  HeobxoauMMa
obobLEeHHaq, KOMM1eKcHasa oLeHKa
BCex rokasaTesler  CBOWCTB  MO4YBbI,
no3Bofidgtollad oTiMyYaTh MO MA0O0POAMIO
naxoTHble 3emnu [1,12-16].

Ob6llee  coCTogHMe  MNoOopPoand
MOYBbl OLEHMBAeTCA MO Paay rPEynnoBbIX
nokasaTenemn, cpean KOTOPbIX OCHOB-
HbIMW ABAAOTCA AMHaMUYHbIe (MOOABMXK-
Hble 3MeMeHTbl MNUTaHWAa, KWUCNOTHOCTb),
KOHCTUTYLIMOHHbBIE MpaMble  (MWHepano-
FMYeCcKM, rpaHyIoMeTpUYecKmnii, opraHm-
YecKum " XUMUNYECKM M COCTaBbl),
KOHCTUTYLIMOHHbBIE KOCBEHHbIE (EMKOCTb
KaTVMOHHOIO obMeHa, copbLMOHHAA
eMKOCTb, OydepHocTb) [1, 14].

B  arpoHoMuyeckom  nuTepaType

STOMY BOMPOCY yaeneHo MHOMo BHYMaHUA.
B HacTtodulee BpemMsa cyllecTtByeT MHO-
YKeCTBO MeTOOOB OLEeHKWM naogopoama
noys.

CymTaeTcy, YTo Hambonee OObeKTUB-
HbIM KpUTepreM MoYBEeHHOro Mnao40Po-
Ona aBnaeTca KOMIMIeKCHbIM MokasaTesb
— MHOeKC OKyﬂbTypueHHOCTl/l (N,,) nous,
roe Ka)goe CBOWCTBO  Bblpa)XeHo B
OTHOCUTENMbHbIX BeNnYMHax W oTpakaeT
CTeneHb COOTBETCTBMA MO4YBbl TpeboBa-
HUAM  KYNbTYPHbIX  pacTeHun. WHgekc
OKYMBTYPEHHOCTV  aBAdgeTca  KOMIIeKc-
HbIM  MoKa3aTeseM, XapaKTepusytoLLmm
OCHOBHblE  arpoxmmumyeckme CBOMCTBA
Mo4YB, M PacCYMTbIBaAETCA KakK cpegHun M3
MHOEKCOB MO BenunymHe pH, cogeprkaHuto
ryMyca, MOABWIKHbIX coegMHeHunn P205,
n K20 [5].

13BECTHO, 4YTO pas3nMyHaa cTeneHb
HEeOQHOPOOHOCTM pacnpeneneHna KoMn-
NeKca  rnokasatenem  CBOMCTB  MO4YB,
onpegenaeTca  Kak MCXOoOHbIM  codeTa-
HVYeM MPUPOLAHbIX YCIOBUIM  (reoMop-
donormng, no4ypoobpasyoLlMe MNopoabl,
KNMMaT), Tak W NpedwecTBytolen B
ceBoobOpOTE KyMNbTypoW. [Ona ydeTa 3Tux
Pa3MYUMK  y4deHble npegnaratoT  npu-
MeHATb KO3DDUUMEHT HEeOoaHOPOOHOCTU
nnogopoana  nous. a9 onpegeneHua
HEeOaQHOPOAHOCTM nnogopoauna noyB
paccYMTbIBAOT COOTBETCTBYOLLM
KoapdMUmMeHT. KoadpduuMeHT HeoOHo-
POAHOCTU n1oaoopoamsa oTparkaeT
OCOOEHHOCTM pacnpeneneHnsa ¢GakTopoB
N10O0POAMNA OLUEHMBAEMOW TEPPUTOPUM
[1].

LLIMpoKko Takyke MCnonb3lyeTcs Mnoka-
3aTenb  MoO4YBEHHOro nnogopoauna. B
Poccumnckom @degepaumi  pacdeT MokKa-
3aTend Mno4yBeHHOro naogopoauna  Mnpo-
BOOMTCA MO VYTBEPWAEHHOW MeToamke
«[MpaBvna npenocraBneHWsa W pac-
npeneneHna cybcnonn s degepanbHOro
orooykeTa OtooykeTamM cybbektoB PO Ha
OKasaHWme HeCBA3aHHOM MOAAEPWKM C.-
X. ToBapomnpowm3BoguTenamMm B 06MACTU
pacTteHneBoacTea» [10].

YyeHbiMum  [15]  ycTaHOBAEHO, 4TO
npuemMnemMoe no4dBeHHoe njogopoane
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JocTturaerca nNpu o6MeHHOW KUCIOTHOCTU
He HWmXKe 52-54 en., NMpuw coOepXkaHuu

NOABWMIKHbIX  QopM  Kanua un  pocdopa
He Hwke 125-143 1n 170-194  ™Mr/kr
COOTBETCTBEHHO.

Llenb wmccnegoBaHMa — MPOBECTU
OLEHKY M1000POAMA  MOYB  XO34MCTBa,
MCMONb3ya pa3nMyHble MokKas3aTenu u
MEeTOAMKM.

O61beKTbl U MeToAbl UCCciefoBaHUS.
NccnepoBaHma nposoaunn B OOO
«CoBx03 Lpy»KHblIM», KOTOPbIM pacrofio-
»KeH Ha tore [lepMCKoro Kpaa B LEeHT-

panbHOM 4acTm YepHYLIMHCKOro
MYHUWUMMANbHOIro  OKpyra (56°29'19.34
cuw. u 56°130728 B.0). Bbicota Hag
YPOBHEM Mopa 195 M. CornacHo
NMPUPOOHO-CENbCKOXO3AUCTBEHHOMY
PAVOHMPOBAHMIO 1y, TeppuTopUA
XO3AMCTBa, BXOOUT B  IOXKHO-TaeXHYO

NPUPOOHO-CENbCKOXO3AMCTBEHHYIO  30HY
CpeaHepyCcCcKom MPOBUHLMKM B FOXHbIN
FOXKHO-/1ECHOW PaMOH.

Mo MOYBEHHO-2KOMNOMMYECKOMY
PANOHMPOBAHNIO TEPPUTOPUA XO3AMCTBA
BXOOUT B 30HY [OEePHOBO-MOAO30AMCTbIX
MO4YB OXKHOM Tanmrn  BaTtcko-Kamckom
MPOBUHLLMMN NEePHOBO-MOO30MCTbIX
BbICOKOTYMYCHbIX  MO4YB W  OEPHOBO-
MoA30NCTbIX noyB co BTOPbIM
NYMYCOBbIM FOPU30OHTOM, MNepMcKni
OKPYr OepHOBO-MOA30/IUCTbIX MMMHUCTbIX
N TAXKENOCYMMHUCTBIX MO4YB Ha 2/10BO-
OentoBUM KopeHHbIx nopofd [3]. Ha Teppu-

TopuKM  Xx034aMCcTBa  Mo4yBoobpa3syoLllme
nopodbl  MpeacTaBneHbl  MOKPOBHbLIMM
MUHaAMKU M CYMMUHKaMK,  3M0BUEM

MEePMCKUX MWH, AeNtoBManbHbIMK  OT1O-
KeHamMmn.  Tlo  reoMopdonormyeckomy
PANOHMNPOBAHMIO TEPPUTOPUSA OTHOCUTCH
K reomopdonormnyeckom obnactn (A-ll)
nNeHynauvoHHaa paBHWHa CpenHero
MNpenypanba.  Tepputopuda X03A9MCTBa
HaxoOUTCAa Ha OTporax TyNnBUHCKOWM BO3-
BbILLIEHHOCTW MpeacraBnder cobon pag
OKPYMbIX BOTHOOOPA3HbIX BO3BbILWEHWM,
pasfefieHHbIX  CeTbito  JI0roB,  OONUH
pydybeB U1 pedek. OTMeTkM penbeda 70-
120 ™M, yribl HakfoHa oT 2-4° o 6-7°
BepTMKanbHoe pacuyneHeHue 100-150 M,

TUPROQSHUNOSLIK

yawe 120 M. KnumMaT KOHTUMHEHTaNbHbIN.
fogoBOE KOMMYEeCTBO OCafKOB COCTaBMaeT
561 MM. Bonbluag 4yacTb OCaKOB
BblMagaeT B Tennoe Bpemd roga (c maa no
OKTABPbL) — 364 MM. [MaOpOoTepPMUUYECKM
KOPDPUMUMEHT CoCTaBnaeT B cpeaHem
12. 270 ToBOPUT O TOM, 4YTO OC3OKOB
BbiMagaeT Oonblle, 4YeM  KcrapaeTcs.
TeppuUTopMa XO39MCTBaA BXOAUT B pPAMOH
IOXKHO-TAaEXHbIX MUXTOBO-€M10BbIX JIeCOB C
MENKONMMCTBEHHbIMM MOPOOAMM.
MpeobnagatoLLmmMum no4Bamm B
XO3AMCTBE A9BAATCA OSPHOBO-MENKOMNOO-
30/1MCTble CcpefHenaxoTHble, 3aHKMMatoLme
73,3 % nnowagn nawHW. 3HaYUTENbHYIO
naowagb 3aHuMatroT WM gepHoBO-cnabo-
MoA30nCTble cpegHenaxoTHble (19,8 %).
Hebonbllag nnowanb npuxoauTca Ha
JoMto  O0epHOBO-KapboHaTHbIX, AePHOBO-
MOBEPXHOCTHO-TIeeBaThbIxX NoYB — 6,9 %.
TeppuTopMa MoOBEPXKEHA 3P03UN,
TaK KaK OCHOBHble rowagu  Mou.,
HaxoOAaWlMEeCH Ha  CKIOHEe  3aHMMaroT
306147 ra, 41O cocTtaBnaetr 392% ot
naowaguw xo3amcrtea. [NpudeMm Hambonee

pacnpocTpaHeHbl CKAIOHbI C  KPYTU3HOM
10-30° (1249 ra) u 3-5° (12397 ra).
Mnowanb 3eM1enonb3oBaHMA

npencraBneHa Ha 2124,0 ra — He CMbITbIMM
noysamu; 869,0 — cnabocMbiTbiMK; 855,0 ra
— cpegHecMblTbiMK;, 5250 ra — HaMbITbIMK
MoYBaMK, KOTOPbIE HAXOOATCHA B OBPRAYXKHO-
6anoYHOM  KOMMeKce W He  MoryT
MCMOMb30BaTbCA MO, MaLLH!O.

Ona oueHKM nNi1ooopoama M KadecTsa
MOYB MCMOMb30BaIM YETbIPE MoOKa3aTeNsd:
MHOEKC  OKYJNIBTYPEHHOCTW,  MoKasaTelb
HeOOQHOPOAHOCTM MOYB, MoKalaTeflb Mou-
BEHHOIO MJ1IOAOPOLOMA, BEPOATHOCTHDIMN
noka3saTesb N1o4opPoand.

NHOEKC OKYNBTYPEHHOCTW PacCYMTbI-
BasIn No KynakoBckon [7]:

(XpakT — XMHH)
(XonT — XMHUH)

Uunp =

MHOEKCbl  OKYNBTYPEHHOCTM  MOYB
onpeneneHbl Mo TaKMM MoKasaTendaMm, Kak
KWCNOTHOCTb Mo4Bbl  (pH), cogepykaHwe
NOOBWIKHbBIX  dopm  docdopa  (P,O,),
copepxaHne obmeHHoro kanug (K O),
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coflepyaHume rymyca.

[na onpeneneHmna HeOAHOPOQHOCTU
N10O0POAMA MOYB MCMOMb3YHOT COOTBETCT-
BylOLMM  KOaPDUUMeHT [1], KOTOPbIU
paccuMTbiBaeTCca  MocneaoBaTebHO MO
dbopmynam:

a) BbluMCneHMe cpeaHeB3BeLIEeHHOro
3HAUYEHMA  KaXKOOro  HOPMMPOBAHHOMO
napamMeTpa:

Ili =

m  Hij=Suj
1_12?;15111',

roe [ — HoMep nNapameTpa; Suj — nnowaamn
Y4YaCTKOB, M — KOJIMYECTBO Y4YaCTKOB; j —
HOMep y4dacTka.

6) BbluMCNeHMe KoaQPULMEHTa He-
OAHOPOAHOCTM MO KayOOMYy MapaMeTpy:;

B) pacyeT KoaddbmuUMeHTa HeogHO-
POOHOCTM MA10A0POAUNS TeppPUTOPUK Kak
cpenHee KoadPDULIMEHTOB paccUUTbiBae-
MbIX MOKa3aTenemn.

MNapaMEeTPOB  BblYMCNEHO  YMHOXEHMEM
3HAUEHUMA KaykOoro rmokasaTtena (rymyc,
pH, P,O, K,O) Ha 3aHMMaeMyto KOHTYPOM
naowanb, BMOCNEACTBUK  ASNEeHHYIo Ha
06 LYo NNoLwlagb.

MokasaTenb MNoOAOPOAMNS PaACCYUTDI-
BaeTca KakK cpegHee OT CYMMbl COOTHO-
LUEHUM DAKTUYECKMX 3HAYEHUIM YETbIpEX
arpoXMMmMUYEecKnx  nokasatenem K ux
ONTUMabHbIM 3HaYeHWAM MO BCEM TUMaM
MOYB MOCEBHbLIX MAoWaaden  CefbCKo-
XO3AMCTBEHHbIX KyNbTyP B XO3AWCTBE.
Mpw pacyeTe Yy4dMTbIBAtOTCA creaytollme
arpoxMMmMyeckme  mokasaTenu:  KWCIoT-
HOCTb nouB (pH, en); cooepXaHwe
rymyca (%), cogepyaHume  MnoaBUMXKHbBIX
dopm  docpopa (PO, MI/KT MOYBbI);
cogepywaHve OOMeHHOro Kanus (KO,
MT/KI MOYBbI).

[Moka3zaTenb nnoaoopoams anq
KayKOoro TWMma Mo4YB paccyMTbiBanca aaqa

CpenHeB3BelLUeHHoe 3Ha4YeHMe  KMCAbIX MOYB MO GopMyne:
rymyc ¢. P,05 . K>0 ¢. Hgci onr.

K = ( ymyc ¢ 205 ¢ 20¢. | pHka 4,
rymyconr.  P,05ont.  K,O onr. PHicr .

roe Krn — rokasate/lb MoYBeHHOro rjao4opoAnsa A/ KAXKAOro Tmrd rnoys; rymyc, pH, PO,
K,O —arpoxummnydeckie rnokasatesiv, @. — aKkTm4ecKoe 3HaYeHMe arpoxmMm4ecKmx NnoKkasartesies;

OrnT. — OrNTHMAJsIbHble 3HAYEeH VS AIrPOXMMUNYEeCKINX rioka3areneu; ,O/—/

we) —A1A KWC/IbIX MO4YB.

[NoKa3aTeb MOYBEHHOIO rnnogoponona B XO39MCTBE B LIEMOM PacCCHMTbIBaeTCH MO

dopmyne:

Kl’[l'll X51+KHH2 XSZ +--~+KHHnXSn

Ki=

rae Ki — mokasartesis noyseHHoro raogopoaus; Knm, Kmr,

9
Sj

— NnokKasaresib NMoYBeHHOro

nnofopoausa A7 KAXAoro Tvra no4ys; S, S,.. — MOCEeBHAS M/I0LAAbL CE/IbCKOXO3SMCTBEH-
HbIX KY/IbTYP, 3QHATAA KAXKObIM TUMOM 048, ra;, Sj — 06lL4as rNocesHAd MaoLaib Ce/lbCKO-

XO3AMCTBEHHbIX KY/1bTYO, Q.

[na pacyeTa mokasaTtenen
MCMOMb30BaHa TeppuTOpUa  XO349MCTBA,
coctoduaa M3 115 MoYBEeHHbIX KOHTYPOB.
Obuwaa nnouwaab obcnenoBaHUA COCTaB-
naer 3152  ra. [lo4BEHHbIM  MOKPOB
npencrtaBieH KOHTYpamMu (WT): 85
NEePHOBO-MENKOMOA30NMCTLIX, 2 AEPHOBO-
CUNbHOMOA30/IUCTBIX, 1 OEePHOBO-KapOO-
HaTHbIX  BbILLEIOUYEHHbIX  CpefOHerymMmyc-
HblX, 2 OEPHOBO-KAaPOOHATHBLIX TUMMUYHbBIX
ManorymycHblx, 1 OepHoBO-kapboHaT-

HbIX  TUMMYHbBIX  CPeOHErYMYCHbIX, 2
antoBManbHble LepHOoBble cpenHe-
rYMycCHble, 1 anntoBUanbHble OepPHOBbLIE
ManioryMycHble, 17 CBETNO-Cepble NECHbIE,
1 cepble NecHble, 3 TeMHO-Cepble IeCHbIe.
cnonb3osanm onTUMarnbHble
3Ha4veHna nokasatenen. rymyca — 11,46
%, pH - 56; P,O, — 50 mr/kr; KO =176 mr/
Kr nodBbl. DaKTUYeCcKMe Mokasatenu -—
cpefHve 3Ha4YeHMa 3TUX MokasaTenen no

noysam rpynn.
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Pe3ynbTtaTbl nccnegoBaHus.
NHAOeKc oKy/IbTYpPeHHOCTU

B AepHOBO-CNabo-Nnoa3o0amcTomn
cpenHenaxoTHOM cpedHecyrMMHUCTOM Ha
SMOBUM MEePMCKMX MKH nodse (MAc3)
MHOEKC OKyMbTYpPeHHOCTM paBeH 0,48
M  OLeHMBaeTcd, KakK HW3Kag CTeneHb
COOTBETCTBUA MOYBbl TpeboBaHWAM
KyNbTYPHbIX — pacTeHun. B gepHoBO-
CcNabonoa3omcTom cpenHenaxoTHOM
CpeaHEeCYMMHMNCTOM  CNaboCMbITOM  Ha
MOKPOBHbLIX MMHAX W CYIMMHKax Mo4Be
(MAClMe) MHOEKC OKYNbTYPEHHOCTV paBeH
0,45 1 oueHMBaEeTCH, KaK HM3Kaga CTemneHb
COOTBETCTBUA MOYBbI TpeboBaHWAM
KyNbTYPHbIX — pacTeHun. B gepHoBO-
rny©oKonoa301MCTOMN cpenHecMbIToM
TAXKENOCYMNHWCTOMN Ha MOKPOBHbIX
MyHax U cyrmunHkax nodse (M ATMey)
MHOEKC  OKYNBTYPEeHHOCTM paBeH 0,51
OLEHMBAETCA, KakK HWM3Kaa CcTeneHb
COOTBETCTBUA MOYBbI TpeboBaHMAM
KYBTYPHbIX PAaCTEHUN.

TUPROQSHUNOSLIK

MHOeKca  OKYNIbTYPEeHHOCTM  MOouYB
OO0 «CoBx03 Lpy»KHbIM» OEMOHCTPUPYET
HV3KMI YPOBEHb OKYBTYPEHHOCTM MOYB B
XO3A4MCTBE.

Koa¢pduumeHT HeogHOpPOaHOCTU
nsiogopoauns rnoys

NouBeHHas HEeOAHOPOOHOCTb
obycnoBneHa PA3NMNYHbIMM Tnamu,
BMOAMUW W PA3HOBUOHOCTAMKW  MOYB,
Takke Cepbe3HbIM BapbWpOBaHMEM
nnogopoaua n3-3a ocobeHHoCcTeN
penbeda; HaNMUMa PIAOM  C  MOMAAMU
NEeCHbIX  MacCMBOB UM  HepaBHOMepP-
HOro BHeceHnq MUWHepPanbHbIX 7
OpraHM4YyecKnx yoobpeHumn. [MpaKTyecKn
Ha J/toboM  Mnofe  MOXHO  BCTPETUTb
YYaCTKM  C  HU3KMM UM,  HaobopOoT,
OYeHb BbICOKMM COAepXKaHMeEM TymMyca U
MUTaTENbHbIX BELLECTB.

KoaddumumeHT HeOoOHOPOAHOCTU
Mo4B TepputopumKM, cocrtoduen wmu3 115
Mo4YBEHHbIX KOHTYpPOB (3152 ra) mpencras-
neH B Tabnumue 1.

Tabnumua 1
KoaddunumeHT HeEOQHOPOQHOCTU NSIOAOPOAUSA MOYB XO3AMCTBA

I'ymyc, % | pH, ., en. | PO, mr/kr | KO, Mr/kr

CymMa cpeaHeB3BeLICHHBIX 3HaUeHHUH 10 KoHTypam |  8161,0 16526,6 320869 615493

CpennespenieHHoe 3Hauenue 1, % 2,6 52 102 195

Cpezanee 3HaYeHUE OKa3aTeleh 25 52 103 201

Koaddunuent neomnopoaHoctu miogopoaus, K 0,0430 0,0017 0,0092 0,0260

K, =0,0202
00m1
CaMbl HU3KUI KO2pdULUMEHT MNMokasaresib No4YBeHHOro risiogopoaus
ana 3HaYeHUM pH, HarbonbLUMM rnoys

- ona  rymyca. [Ona  uenew  TOYHOro B MeToaVKe, YTBEPXKOAEHHOWM
3emMnegenma  uenecoobpasHo oTpaykaTb  MUHUCTEPCTBOM CelbCKOro xo3amcrea PO
HeoOQHOPOAHOCTbL MAo40POOMA KOHTYypPOoB, [10], mIogopoaMe MOXKHO PaCcCYMTbIBATD,
3TO MO3BOMUT MPOrHO3npPOBaTb M mcxood M3 YCTAHOBMEHHOrO  MepeyHd
M1aHMPOBaTb MepOonpPUATAS Mo MOKa3aTenem  COoCToAHWMA  Moa4opoama
MOBbILWEHMIO cTeneHn guddepeHumaumm  3eMeflb  CelbCKOXO3AMCTBEHHOro Ha3Ha-
arponpMremMoB Ha TOM UAM MHOM Mofe. 4eHud. B ocHoBy pacyeta 6GepeTtcq
Tak, ANg OaHHOW TeppuTopuKM TpebyeTca  ycpedHeHHoe  3HadeHme  OT  CyMMbl
anddepeHUMpoBaHHOE BHECeHMe COOTHOLWEeHUM QaKTUYEeCKMX 3HaYeHUM
OpraHNYecKMx  yaobpeHUM, KalMMHbIX 4YeTblpex arpoxXMMMYeckmx rnokKasaTenemn
n  GochopHbIX  ANd BblpaBHMBaAHWA  (KMCMOTHOCTb MouB, cogeprkaHme
obecneyeHHOCTM pPacTeHUM 31eMeHTaMK  rymyca, MOOBMIKHbIX dopM  docdopa U

C LUef1bto MoBbllWeHWA X ypO)-KaI;IHOCTI/I.

OOMEeHHOro Kanwma) K KX onTUMalbHbIM
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3Ha4deHWdaM 1Mo TUrMnaM T1o4YB TOCEBHDIX ,D,J"IS:! mo4yB XO39MCTBa paccHnTaH
I_IJ'IOLLI,a,EI,ePI CEe/TbCKOXO39MCTBEHHbIX [MOKa3aTe/lb MMo4YBEeHHOIO rnaogopogna.
KyNbTYP. Pe3ynbTaThl NpeacTasnerHbl B Tabnuue 2.
Tabnuua 2
MokaszaTtenb nouBeHHoro niogopoauda (Knn) nous OO0 «CoBxo3 O py>KHbIN»
S, Mr- Cpentee GakTHYECKOE 3HAUCHHE
ITouBbI X03s1iicTBA okB./100T|  Tymyc PO, K,0 K
HOYBBI o pH, en.
0 MI/KT
AJUTFOBHAITEHBIE JICPHOBBIC 326 3,30 51 296 95 1,56
CpeIHETyMYyCHBIE
ATTIOBUATEHBIC IEPHOBBIC 431 3.20 5.0 171 103 1,29
MaJIOTyMYCHBIC
JlepHOBO-KapOOHATHBIC 50,4 3,00 51 62 208 0,90
BBIIIIEJI0YCHHBIE MAJIOI'yMYCHBIE
JlepHOBO-KapOOHATHBIC TUITHYHBIC 151 3,60 5,2 36 149 0,70
CpETHETYMYCHBIC
JlepHOBO-KapOOHATHBIC THITUYHBIC 20,8 2.45 5.6 65 230 0,95
MaJIOTyMYCHBIC
JlepHOBO-CHITbHOTION30JIMCTHIE 76,8 2,35 5,0 55 210 0,85
J1epHOBO-METKOITOI30TUCTHIC 2373 2,25 5,3 100 202 1,07
CaeTio-cepsie JIECHbBIE 369 2,44 52 112 209 1,14
Cepble JIeCHbIC 20,7 4,00 53 99 282 1,22
TemHoO-cepbie JeCHBIC 151 747 54 128 180 1,30
HavMeHblnM  KOIDDUUMEHT MOY- OPraHWYeckUx 1 MUHepanbHbiXx yao6-
BEHHOro nnogopoama oTMedaeTca B peHU, M3BecTKoBaHMWe. [Ona ynydleHua

OEPHOBO-KapOOHATHbBIX TUMMYHbBLIX Cpea-
HeryMyHbix noysax — 0,70, Hanbonblwnm y
ANIroBMaNbHbIX OEPHOBbBIX ManoryMyCHbIX
— 156. CornacHo 3HadyeHMamMm Knmn no4yBbl
XO39MCTBa PACMONOXUINCH B CleOyroLL i
pAn (no BO3pacTaHMIo): NEePHOBO-
KapboHaTHble TUMMYHbIE CpeaHerymMmyc-
Hble > [OepPHOBO-CUIbHOMOA30MUCTbIE >
AEPHOBO-KapOOHaTHbIE  BblUEIOYEHHbIE
ManorymMycHble > OepHOBO-KapboHaTHble
TUMWMYHbIE  MaloryMycCHble > [OepPHOBO-
MEeNKOMOA30/UCTbIE > CBeTNO-Ccepble
NleCHble > cepble NecHble > antoBMabHble
NePHOBbIE MafmloOryMyCHble > TeEMHO-Cepble
NlecHble > ajultoBMaribHble  OEepHOBbIE
cpenHeryMycHble.

O6WMM  KOIPDUUMEHT MOYBEHHOIO
N10A0POAMNA TeppuTopuK 0bcneaoBaHmA
paBeH 109. Huskum KOapDULMEHT
CBMAOETENBbCTBYET O  LIe1ecoobpasHOCTU
YAYYLWEHWA  MCMOMb30BaHWG  arpoTtex-
HUYECKMX MPUMEMOB, TaKMX KaK BHeCeHue

CBOWCTB noyYB
TeppuTopunn, B

obcrnenoBaHHOM
4aCTHOCTW, B TMepBYytO
oyepenb MIaHMPOBaAHME MepornpUAaTUIA
HY>KHO HadlHaTb C [OepHOBO-CUMbHO-
MOA30MNCTbIX MOYB.

BepoSTHOCTHbIN KO3pPULNeHT

MpegnaraemMblt  pacyetr  KO3DPU-
LMeHTa OCHOBaH Ha HaxXOXKOEeHMW
MHTEerpanbHOro nokasaTtena PasiuyHblixX
CBOWCTB (copeprkaHwve ryMyca,
noaBMkHoro ¢ocdopa M OOMEHHOro
Kanma B 3aBMCKMMOCTM OT TMMa nous, pH u
rMOPONUTNYECKOM KMCAOTHOCTM, CTerneHu
HaCbILIEHHOCTM MOYB OCHOBAHMAMMK) C
MOCTpOeHMeM MaTeMaTUYeckom Moaenm
npeobpa3oBaHMA CBOMCTB MOYB C YyYEeTOM
MX BO3OENCTBMA Ha O0bOWMM  YPOBEHb
nnogopoans [2].

Ha nnogopoane MOYBbI B
3HaYUTENbHOM cTeneHu OKa3blBatoT
BAWAHME coAepyKaHMe OpraHM4YecKoro
BellecTBa, KWCNOTHOCTb, BNTAyKHOCTb,
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TUPROQSHUNOSLIK

MNOPWCTOCTb MoYBbI, cofepykaHme nokaszatenamu. OLUeHKy CTeneHu nnio-
NOABMXXHBIX  dopM  docdopa, Kanma, [OopoAMA MoYBbI criedyeT NMpPomM3BOAMTb Mo
MUKPOOPIraHM3MOB W MMUHUCTBIX YacTul, BEPOATHOCTHOMY KO3DOULUMEHTY — Mak-
MNpencrasneHa cxemMa onpegeneHna  CcUMyMy rniogopoama nousbl LFx » max [2].
Kputepua MaKCMMyMa nnonopoama BepoaTHOCTHbIM KoadDULUMEHT LFX,

MO4YBbl, OLIEHVMBAEMOro Mo BEePOATHOMY [MOKa3bIBaloOWMM  CTeneHb  MNnoaopoans
KOPDULMEHTY LFX » max B COOTBETCTBMM  MOUYBbl, MOXET OblTb  pPaccyMuTaH Mo
c NpeacTaBNeHHbIMM OLEHOYHbIMK  dopMyne:

1
LFx = g X (LxryM + LpHKCl + LPZOS + LKZO + LS + ch),

BEPOATHOCTHbLIN — KOGPOULIMEHT,  MOKA3bIBAKLMY — YPOBEHb  COOEPKAHMIS

roe xr
yYM

opraHuyeckoro Beljectsd (rymyca) 8 ro4yse; Lphe., — BEPOATHOCTHLINA KO3PPULIMEHT,

MOKA3bIBAKLMV  YPOBEHb  KWUC/IOTHOCTM  [104YBbl, Lp,o, — BEPOATHOCTHbIN  KO2MDULIEHT,

MOKA3bIBAKOLMIA  YPOBEHb COACPIKAHMSA B 04YBe MNOABWXKHbIX Gopm pocpopa; Lk,o
BEPOATHOCTHbLIN KO3POULIMEHT, MNMOKA3bIBAIOLMIA YOPOBEHb COAEPXKAHWA B ro4yBe OOMEeHHOro
kanmsg, Lg — BEpOATHOCTHbIY KOSPOULIMEHT, MOKA3bIBAIOLLMA YPOBEHb CYMMbl OO6MEHHbBIX OCHO-
BAHWM Mo4Bbl, Lpc — BEPOATHOCTHbIVI KO3PPULMEHT, MOKA3bIBAIOLML YPOBEHL PAHY/10-
METPMYECKOro COCTABA MOYBbI.

BepOﬂTHOCTH bl KO3Cbe|/| LUNMeHT LxryM’ MOKa3blBatOLLNIM YPOBeEHb COOePXKaHNA
OpraHM4YeCKoro sellectBa (ryMyca) B rno4Be, MOXXHO onpenesinTb N3 BblpaXXeHA:
X6 rym
rne XCPTYM - cpenHee 3HQUeHWe COAePXKAHWS OPraHMYecKoro BeLecTsd (rymMyca) B royse;
X6 TYM - 603080€ (HOPMATUBHOE) 3HAYEHME COAEPXKAHMS OPraHNYECKOro BEeLLeCTBA (ryMyca)
B rio4yse.

ANropuUTM pacyeTa BEPOATHOCTHOIO (HOPMaTWBHbIE) MoKasaTenu Onga pacyeTa

KoabdUMLUMEeHTa ANa OCTanbHbIX MOKa3a- BepOATHOCTHOrO KoadPUrLMeHTa Lx
Tenem  nNpowv3BOOUTCA MO  aHajlorMm  npeacraBfeHbl B Tabnuue 3.
OornmcaHHoro BblpaXkeHusa. BazsoBble

Tabnmua 3

BepoaTHOCTHbIe KO3PDPULMEHTbI CBOMCTB NOYB XO3AMNCTBA

IMokazarenn I'ymyc, % pH, en PO, K,0, S, Mr;?;ﬁll 00r @I, %
O06o3HaueHue L Xrym Lp Hikci L P,0s L K,0 L s LF C
BasoBrle 11,46 5,60 50,00 176,00 35,30 50,00
dakTHyeckue 2,48 525 102,7 200,52 20,46 42,21
BepositHocTHBIH 0,216 0,930 2,054 1,130 0,570 0,840

[anee npousBeneH pacyeT BEPOATHOCTHOIO KoadduLmMeHTa LFX, nokasbiBatoLlero
cTeneHb NN1oaoPOAMS MOYBDI:

LFx==x(0,216+0,93+2,054+1,13+0,57+0,84) = 0,95

BepoaTHOCTHbIM  MoKasaTesb MNpW  BbiCOKad pPeHTabenbHOCTb MPOM3BOAMMOWM
LFs < 1 yKa3bIBaeT Ha UCTOLLEHME MOYB, TO  CETbCKOXO3AMCTBEHHOM MPOAYKLINMN.
eCTb HW3KYIO CTeneHb Ma1ogopoams; mnpu MpYMEeHVB OaHHYKO MeTOAMKY, Mbl
LFs > 1 No4YBblI CYMTAIOTCA MMIOAOPOAHBIMU  MOXKEM 3aKOYMUTb, YTO MOYBbI B XO3AMCT-
M B TakoM cnydae obecnedmBaetca Be OOO «CoBx03 [py»KHblM» SBNAOTCA
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NCTOLLLEHHbIMW i XapaKTePU3YyoTCs
HU3KMM naooopoamem. Heobxoammo
pa3paboTaTb MNpPOrpamMMy MeponpuaTnii
09 MOBbIWEHWSI  YPOBHA M1ooopoama
Mo4yB.
BbiBOObI

McrnonblyemMble  pasfindyHble  MEeTOo-
ONKWM  OLUEHKM  YPOBHA  Mmiogopoama
MOYB MOKasasnu, YTO MOoUYBbl KOHKPETHOro

XO3A9MCTBaA XapaKTepU3yoTca HU3KMM M10-
gopoavieM, HeoaoHOPOOHbIM B Mpenenax
nonew. Ana noys B xo3amctee OO0 «CoBx03
Opy>KHbIMY  HeobxoaMMO  pa3paboTaTb
nporpaMmy no gnddepeHUMnpoBaHHOMY

M3MEeHeHWa  Mnnogopoama  MouBbl  Ha
OCHOBE BECOMbIX OLIeHOYHbIX MoKasaTte-
nen, y4uTbiBaeMbiX B J1H0ObIX DUIKMKO-
reorpadmyeckmnx YycroBmax: cogepykaHue
OpraHM4ecKoro BellecTBa (rymyca), Kuc-
NOTHOCTb, BMa)XHOCTb, cCopepyaHuWe Mnof-
BMIKHbBIX POopM a3oTa, docdopa U Kanua,
cofepyKaHue MUHKWCTbIX YacTuL, B NMoYBe.
B COBpeMeHHbIX YycrnoBuax  On4
COXpaHeHMa MpoaoBONbCTBEHHOW 6e30-
MAacHOCTM W MoNyYeHna KadecTBeHHOM
CEeNNbCKOXO3ANCTBEHHOM MPOoAYKLUMM  He-
06x0a0MMO onpenenaTb KadyecTBO yroaui,
MX TMPUIOOAHOCTb K CE1bCKOXO39MCTBEH-

MOBbILUEHWIO M1040PO0AMNSA MOYB. HOMY  MCMOMb30oBaHMIO. B HacTodllee

MNpencraBneHHble pe3ynsraTbl  BpeMa 3T0  aBNgetca  MNpUOpUTETHOW
vccnegoBaHMA  CBUAOETENbCTBYIOT,  4TO  3adaden. OnpepenexHve YPOBHS
ana 2dPeKTUBHOW OLUEeHKK nnogopoavsa  CyLlecTBYLWLEro N1oa0pPoANA nouys

3eMeflb  CEMbCKOXO3AMCTBEHHOIMO Ha3Ha- [AO/MKHO OblTb HEOOXOOMMbIM ycnoBmem

UeHUA  XO34aMCTBa  HeobxoguM  KOM-  O/19 COCTaB/eHWa 3KOHOMWYECKUX Mpor-
M/1EKCHbIM noaxon, MCMOMb3YIOWWA  HO30B, MNIaHMPOBaHMUA MPUPOO0OXPaHHbIX
PAO  WHTEerpanbHbiX Mokasatenen. [Ona Meponpuatuii, a Takke paspaboTKi cxem
OOCTOBEPHOM  MOMHOLEHHOM  OUEHKWM  WCMOMb30BaHUA  CETbCKOXO3AMCTBEHHbIX
TpebyeTca MoOenMpoBaHMe npoLuecca  yrogun.
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Annotatsiya. Ushbu magolada Orol dengizi mintagasida hozirgi paytda mavjud yuzaga
kelgan o'ta og'ir murakkab vaziyat, jumladan, atrof-muhitning yomonlashuvi, tuprog meliorativ
holatining yomonlashganligi va biologik xilma-xillikning kamayib ketganligi, shu bilan birga
ushbu mintagalarda keng targalgan tuproglar, ularning tarkibi va boshga xossa-xusuyatlari
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to'g‘risida fikr yuritiladi.

Kalit so‘zlar: Orol dengizi, yaylovlar unumdorligi, atrof-muhit holati, tuprog meliorativ holati,

global iglim o'zgarishi, tuproqg turlari.

Annotation. This article examines the extremely challenging situation currently prevailing
in the Aral Sea region, including environmental degradation, the severity of the soil-reclamation
situation, and the decline in biodiversity. It also characterizes the soils commmon in these regions,

their composition, and more.

Key words: Aral Sea, pasture productivity, environmental status, soil-reclamation situation,

global climate change, soil types.

BBepeHue. CTpeMuTeIbHOE BbIChIXa-
HWe  ApanbCKOro Mopda MpuBeno K
rnoGanbHOMY M3MEHEeHUIo BCex MNpupoa-
HbIX YCNOBMW ApPanbCKOro pervoHa, B ToM
4ymcie M K M3IMEHEHMIO MOYBEHHOIo U
PACTUTENBbHOIO MOKPOBa. Ha ocCyLlleHHOM
M  BblICOXLWIEro Mopa Mneckax, cynecdya-
HbIX, CyMec4YaHblXx W WIWNCTbIX Mopoaax
PA3MNYHbIX MOPCKMX OTTOXXEH NI
Hadanca npouecc NPUMUTMBHOIO MOYBO-
obpazoBaHKa. OgHAKO OTNOXKEHUA, UMEID-
wme NErkMm MexaHMn4Yeckmi coctaB, npu-
BeNW K ycuneHwto 3gecb gednaumoHHbIX
MpoLeccoB. B pe3ynbrate 3Toro ¢ oKpamH
[Npuapanbd, B TOM 4umcie 1M C OpOoLLUIaeMbIX
3eMeflb, Hadan  BbIHOCUTbCA  COAHada
Mblb. B HaUWMOHaNbHOM noknage
oTMe4yaeTcqd, YTO C  BbICOXWEro aHa
ApPanbCKOro Mop¢, MOCTOAHHO MoOBepP-
YKEHHOTIO BO30ENCTBUIO BETPOB "
LUUKMIOHOB, MogHumaeTca 75 MUIImMoHOB
TOHH MecKa, a Takke 65 MUNNMMOHOB TOHH
MENKOOAMCMEePCHOW MblMn KN conen. 37O
NPUBOOANT K CHIVDKEHUIO MPOAYKTUBHOCTMU
nacTouLl, W YPOXKaMHOCTM BO3Oe/bliBae-
MbIX KynbTyp. ExxerooHo Ha opollaeMble
3eMIn HU30BUWM Amydapbh 1 CbhipOapb
Bbimagaetr 100 MUWMANMOHOB TOHH COMK
M necka. B permoHe ApanbCKOro Mop9d
OTMEeYeHO TMOBblILEeHWME  KOHLEeHTpauMn
cepoBoOoOpOOa M aMMMaKa B aTMochep-
HOM BO3[OyXe Ha TnMnopore HeraTMBHOIMO
BO30ENCTBMA. DTO CBA3AHO C MpoueccamMm
Pa3NoOXXEeHNd W  OKUCIeHWMda opraHundyec-
KOro BellecTBa. B pe3ynsrate HaHOCUTCH
Cepbe3HbIV yiiep6 PaACTUTENTbHOMY
MOKPOBY, 4YTO CMNOCOOCTBYET YCKOPEHUIo
mpoLuecca OnyCTblHMBaHWMA, a  Takxke
YCUNMBAETCa HeraTMBHoOe BO3OenCcTBMEe

Ha opollaeMble 3eMNu. YBENMYeHMe 00N
BbICOKOMUWHEPanM30BaHHbIX OCaAKOB U
OPEHKHbBIX  BOO B COBPEMEHHbIX U
ObIBLUMX ©KMBbIX» OeNbTax pek npuBoamT
K TMOBbILLEHWIO MUHEpanmMsaunm peyHblix
BOM. B ManoBoOHble rofAbl CpeAHeronoBas
MUHepanm3auma MocTynatolmMx B pPeky
BoO, AMymdapbk pgocturaer 0,8-16 r/n, a
Cbipgapbn —1,5-2 r/n. B oToenbHble Ce30HbI
oTMevaloTca  eulé ©Oofnee  BbICOKME KX
3Ha4eHna. MuHepanmsauma rpPyHTOBbIX
BOL Konebnetca B AuanasoHe 10-46 r/n.
MIMEHHO MO3TOMY YCUNMMAMK PYKOBOACTBA
Y36eKkuncTaHa BHMMaHWE BCEr0 MMPOBOTO
coobLecTBa NpuBnekaeTca K onpenene-
HAKO W peanusaunmn Mep, HamnpaBieHHbIX
Ha npenorspalleHmne BbICbIXaHWA
ApanbCKoro Mopa W CMaAryeHuve ero
HeraTMBHOIMO BO3OENCTBUS.

MNpe3naeHT Halwlen cTpanHbl LLaBkaT
MUpP3MEEB MOOYEPKHYN Ha 72-1n ceccun
leHepanbHon Accambnen OOH: «Xouy
eue pas obpaTUTb Balle BHUMaHME Ha
OOHY W3 CaMbIX OCTPbIX 3KONOTMYECKMX
npobnemM COBPEMEHHOCTM — KaTacTpody
AparibCKoro mMopd. BoT, B MOUX pyKax —

KapTa, M300parkatoLlan Tpareguo
Apanbckoro mMopga. [ymato, ganbHenme
MOACHEHMNA U3MULLHN. JTnkBmpaumns

MocneacTBUIA, CBA3AHHbLIX C BbICbIXaHWEM
Mops, TpebyeT aKTUBHOM KoopAWHaLMM
YCUUM  Ha  MeOyHapOoOAHOM  YPOBHE».

CeronHa o4 pelleHna npobnem
Mpnapanba Halem CTpaHbl U
CHUXKEHWS  HeraTMBHOIO  BO3LENCTBUA

HagBUratoweroca rnobanbHOMO KOMNOru-
4YeCcKoro Kpwusmnca, HadumHaga ¢ 1990 roga,
peann3oBaHoO Oofee CcTa MNporpamMmMm U
npoektoB [epMaHumen, O@OpaHuven u
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OPYrMMUM  CTPpaHaMKM, a Takke TaKnMMu
MexayHapoaHbIMK opraHmsaumamm,
Kak [nobGanbHbI 2KoNormyeckmnii doHa,
MNporpamma pazsuta OOH 1 BceMmpHbIn
OaHK. B pamMkax peanmsyemMbix MPOeKToB
BeoyTCca paboTbl MO CO3OaHWMIO 1eCoB
M3 CakCayia W Opyrnx  KyCTapHKKOB,
noaxoadaLmnx K MeCTHbIM  YCI0BMAM, Ha
nnowaan 6onee 200 Thicay rekTapoB B
BbICOXLLIEW YacTV ApanibCKOro Mops.

MeTogbl uccnepoBaHUW. B uccne-
JOBaHMAX  WCMOMb30BalMChb  MEHETUKO-
reorpadpuyeckme,  MNpPodPUIbHO-FreoXmnMU-
yeckue, CTauMoHapHO-MNoNeBble U XMMMKO-
aHanuTuyeckme  MeTodbl.  XUMUYeckue,
DUBUKO-XMUYecKmMe, arpoxmmMmyeckme
aHanu3bl nous NpPOoBOAVMNCH Ha
OCHOBe «MeToaoMyecKMx YyKasaHui Mo
XMMMYECKoOMY aHanumly nous», «MeToaos
ArPOXMMUYECKMX,  arpoPUINYECKMX U
MUKPOOUMONOrMYECKMX WUCCedoBaHUM B
OPOLUAEMbIX XJTOMKOCEIOLIMX pPervoHax»,
a Taky>Ke MnosieBble W KamepasbHble paboThl
— Ha ocHoBe «MeTooMKM MOHUTOPUHIA
3emMenb B Pecnybnuvke VY36ekucTaH» M
«HCTPYKUMKM N0 MpOBEeOeHUIO MoYBEeH-
HbIX  MCCNegoBaHWM W COCTaBAEHUIO
MOYBEHHbLIX KapT ON09 BeOeHMa T[ocy-
OJapPCTBEHHOIO  3eMEefIbHOro  KagacTpan.
MaTeMaTUKO-CTaTUCTUYECK NI aHanu3s
OJaHHbIX  MOpoBOAMACA B MporpamMme
«Microsoft Excel» ¢ mcnosb3oBaHMeM amc-
nepcroHHoro Mmetoda b.A. [locnexosa.

O6beKT uccnegoBaHua. OobekTamMm
nccnenoBaHMa  aBAANMCb  OpPOLUaeMble
NYyrBO — ajltoBManbHble MOYBbI, J1YrOBO-
annroBUanbHble, NMyroBO-TaKbIPHbIE MOYBbI,
TaKbIPHO-YrOBble  MOYBbl, Cepo-Oypble
MOYBbLI,  TaKblpHblE MOYBbI,  TaKblpbl,
necyaHble MyCTbIHHbIE, OCTAaTOYHO-TYTOBbIe
COSTOHYaKK, OCTaTOYHO-OOMOTHbIE MOYBbI
" nonyrmopoMopdHble NPEUMOPCKMe
COMTOHYAKM M Opyrve pacnpocTpaHeHHble
B [Npnapanbe.

MNMony4vyeHHble pe3ynbTaTtbl U UX

obcyxpeHue. [nobanbHoe K3MeHeHue
KiMMaTa W HapylleHue MnpupoaHOro
paBHOBecCKs, Mpowcxoddllee Ha MnpoTa-

KeHKM MHOIMX JeT, npexge BCelro 13-3a

TUPROQSHUNOSLIK

HenpaBUIbHOro nepepacnpeneneHma
BOOHbIX PEeCypCoB, KapoWHanbHO
N3MEHWU YCNoBUS 7 npoLiecchbl
Nno4YBoOBPa30BaAHUA B NPUOPEMKHbIX
paloHax MNod — BAUMAHMEM  BbICbIXaHWg
Apanbckoro mMopa. B yacTHoCTW, B

pe3ynbraTe BbICbIXaHUA paHee OKMBbIX»
noenst pexk AMyoapbk 1 Cbipgapby 1 MOPSA
CTanuv MNPOABNATbCA PE3KOe CHIMKeHMe

VPOBHS TPYHTOBbIX BOf, CyllecTBeHHoe
YMEeHbLUEeHMe  PacTUTENbHOIrO  MOKPOBAa,
M3MEeHeHVe  YPOBHA  MUHepanmsaumm
FPYHTOBbLIX — BOA. Pe3koe  M3MeHeHue
MPUPOAHbBIX  YCNOBUM npueeno K
M3MeHeHMtlo aKTopoB, onpeaensatoLmx

dopMUMpoOBaHMeE, pPa3BUTME W DKOOTO-
MenMopaTMBHOE COCTOAHME MOYBEHHOIO
MOKPOBa, ABNAOLLIETOCH «3epKaioM»
NpUpPOoadbl, 3a4acTytd B OTpULATENbHYIO
CTOPOHY. B 4acTHOCTW, WM3MeHWNachb
COBOKYMHOCTb 31eMeHTapHbIX Mo4YBOOOPa-
30BaTefbHbIX MPOLECCOB, OMpeaenaroLLmnX
dopMMpPOBaHME MO4YB. a) pPa31oKeHme
MUHepanbHbIX BelWlecTB W obpa3oBaHMe
HOBbIX OpPraHO-MMHEPanbHbIX BELLECTB,
0) pas3foykeHure opraHM4YeckMx BellecTB
M CMHTE3 HOBOMO BbICOKOMOSEKYAPHOIO
opraHunYyeckoro BellecTBa — rymyca; B)
pacnpegeneHne v MuUrpauma BeLlecTB
no NPodUA M T.4. CTanu NPOoABNATbLCA B
APUHLUMMAMANbHO HOBbIX ycnoBuax. Cpeau
2N1EeMEeHTapPHbIX MOYBEHHbLIX MPOLLECCOB
Ha KMCccneOoBaHHbIX TeppuTopmax ocoboe
MeCTO 3aHMMatoT MPOLECChl 3aconeHmnsa-
PacconeHmd, M1rpaLnm conen, orneeHnsa,
OKMCNEeHNA-BOCCTAHOBNEH WS, pasfioxe-
HUA  OpPraHWMYeCKMX OCTaTKOB, CKWHTE3a
rYMyCOBbIX BeLLecTB, gerymudukaumm. B
pesynbrate MNpoBeOeHHbIX MCcCnegoBaHM
YCTAaHOBMEHO, 4YTO  Ha  TeppuTopuax
OPEeBHEN W paHee «WKMBOW»  AOenbTbl
AMyOapbK pa3BMBatOTCA cliefyroLme TUMb
VM noaTuMbl MouB: 1) OCTAaTOYHO-BONOTHO-
nyroeble, 2) YyroBo-oCTOYHO-OOMOTHbLIE,
3) nyropo-a/ultoBManbHble B HadalbHbIM
nepuond pPasBUTUA, 4) NYroBO-TaKblPHbIE,
5) octaTouHO-CcoMoOHYaKoBble; B obcoxLen
yacT  ApanbCkoro Mopda CchoOpPMUPO-
BanMCb Mec4aHo-MNyCTblHHbIE, TMOPOMOPO-
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Hble W  MNoNyrMapoMopd@Hble MecyYaHo-
MYCTbIHHbIE MoYBHbI, OCTaTOYHble
MPVMMOPCKKME COMOHYaKKM, MonyaBToOMOPd-
Hble W NoNYrMapoMop@HbIe COMOHYaKK, a
TaKXKe KOMMJIEKC MecYaHO-MYyCTbIHHbIX W
MecyaHblx CONOHYaKOB. bbiBLUME «KMBbIEY»
rmopoMopdHbie MOYBbl OenbThl AMyOapbu
B HacTodllee BpeMda pa3BMBAKOTCA MO
TUMY OMYCTbIHMBAIOLIMXCA aBTOMOPDHbBIX
MO4YB B pe3yfibraTe CHWYKEHUA YPOBHA
FPYHTOBbLIX BOA. B 4acTHOCTU, UX 2BOMOLMA
HampaBleHa B CTOPOHY 06pa3oBaHUA
6OMOTHbIX MO4YB » OOMOTHO-TYTOBbIX MOYB -
NYroBbIX MOYB » OCTAaTOYHO-COTOHYaKOBbIX
MOYB UM MecYaHO-MYCTbIHHbBIX, TaKblPHbIX,
cepo-0Bypbix MOYB.

MouBbl ObIBLUEW «KMBOW» [OenbTbl
AMyOapbWl MO MexaHWM4YeCKOMY COCTaBy
npencTaBneHbl necKamm, cynecamu,
CYMMWHKaMKU 1 munHoW.  [Tlo  CBOWM
CBOMCTBAM OHW Mano oTnmyaroTca  oT
Mo4YyB OpeBHeW genstol. JIMwb B HegaBHO
PAa3BUTbIX BOMOTHBLIX W JYrOBbIX MO4YBax B
rMMOPOMOPPHBLIX YCNOBUAX YCTAaHOBEHO
BbICOKOe cogeprkaHme rymyca,
He3Ha4duTenbHaa MAOTHOCTb MNpoduna u
HECKO/TbKO MOHMMKEeHHaa 3aCONeHHOCTb.
B ocyweHHOM 4acTy ApanibCKOoro Mops
NoNMHOMPOMUAbHbIE MOYBbl HE Pa3BUTLI
30echb BblOenaroTCca NPVMUTUBHbIE,
CcnabopasBuTble MecYaHo-MyCTblHHbIE U
rmapoMopdHble ConoHYakn. Ha 6onbluemn
4acTn TEPPUTOPUM BblAENAETCA KOMMIEKC
MecyYaHO-COMOHYaKOBbIX WM Mbl1eBaToO-
COMMTOHYAKOBbLIX CYrMHKOB. MNMpodunb pas-
BMBAIOLIMXCA 34EeCb MOYB HEe pacyIeHEH
Ha reHeTu4yeckme ropu3oHTbl. Cogepyka-
HMEe TryMyca, nuTaTeNbHbIX BeLecTB u
OaXKe WX KONMYeCcTBO, XapaKTepHoe a4
MYCTbIHHbIX MOYB, 3HAaYUTETbHO MeHbLUE.

B HacCTodALllee BpoeM4H 30ecCb
MMaBHYKO pPOJIb UTPaktoT  2J1IeMeHTapHbIe
noYyBeHHble Tpouecchbl, rnpexae BCero
rnpouecc coneHakorilieHms, a TaK>Ke

MPOLEeCChl NErkow MexaHM4eckom 3p03Mmn
noyB (oednaunm). Huke npuBoAUTbHCA
Knaccndumkauma MNoB pacnpoCpPaHEHHbIE
B 3TOM pervoHe. Knaccrdukauma Mnous
Mo4yB gpeBHeW 1 ObiBlen “YKMBon" genbTbl

AMyOapbu:

1. OcTtatouHble  GOMNOTHO-YroBble
MOYBbI,

2. JlyroBble  OCTaTOYHO-HONOTHbIE
MOYBbI,

3. JlyroBble anntoBManbHble MOYBLI
HaYalbHOro Neprnoaa PasBUTUS;

4. J1yroBO-TaKblpHbIE MOYBHbI;

5. OcTaTouHble TUMMYHbIE COMTOHYAKO-
Bble MOYBbI;

[MouBbl
KOro Mopg:

1. Mec4aHble MyCTblHHbIE MOYBbI;

2. TuapomMopdHble W MONYyrapo-
MOP@HbIE MecYaHble MYyCTbIH-Hble MO4YBbI;

3. OcTaTto4dHble MPUMOPCKKME COMTOHYa-
KOBbl€ MOYBbI;

4. [MpuMopcKMe nonyaBToMopdHble
COMOHYaKOBbIE MOYBbI;

5. Mpumopckme nonyrnopoMopdHble
COMOHYaKOBbIE MOYBbI;

6. TllpuMopckme
COMMOHYaKb,

7. [lecyaHbl CONMOHYAKOBO-CYIMMHMC-
ThbIM KOMMNEeKC AKMNETKMHCKOro MaccuKBa.

MNouBbl ApeBHEM 1 ObIBLUEN «KNBOWM»
aenstol  Amypapbh. OCTaToOYHO-O60MNOTHO-
NYroBble MO4YBbI - 3TK MOYBbI MPEOCTaBNAOT
cobom rpynny Mo4B, Pa3BMBaBLUMXCA B
YCNOBUAX  WM3ObITOYHOIO YyBAAXXHEeHWd, C
ONV3KUM 3aneraHMeM rpyHTOBbIX BOM, WU
B HacTodulee BpeMd MpeBpalLlatoLmxca
B JIyroBble B CBA3WM C YMEHbLUEHUEM
VBAAXXHEHMA. B CBA3M C KX pasBUTMEM
B MPOLWAOM B YCNOBUAX WU3OLITOYHOIO

OCYLLUEHHOM 4YacTh Apanbc-

rmopomMopdHbie

yBMaXkHeHuda,  cnegbl  3abonadmBaHUA
COXpPaHWIMCbL Mo  BcemMy  npoduto.
Ha nosgHWx CcTaguax [PasBUTUa  OHM

MOTMYT 3acondaTb U MepexoauTb B rpymnny
OCTaTOYHO-TYrOBbIX VW YrOBO-TaKblPHbIX
noys. OCTaTOUYHO-OONOTHO-/TYrOBbIE MOYBbI
Pa3BMBAOTCA Ha 3eMax C  YPOBHEM

3a/leraHmMga  rpyHTOBbIX BOO OKoflo  1,5-3
M M UPPUFALUVMOHHBIM  TUMOM BOLOHOIO
pexxkmmMa.  OTAUYUTENbHBIM  MPU3HAKOM
CUIbHOW  MWHepanmMsaunm  TPYHTOBbIX
BOL, B YC/IOBUAX »XAPKOIMO CYXOro KammaTta
aBnqaetca BO3HWKHOBEHME mpolecca

BbIBETPWMBaAHWA 11 3aCOJTEeHNH.
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Pazpe3 10. MaccurB MyIHak.
0-7 cM. B BepxHeWn yacTu cion cepbli

MeSIKO3EM, COMOHYaKOBbIM, CO cregamu
TPOCTHUKA,  YMEPEHHO  YBNaXXHEHHbIN,
NerkoCcyrMMHUCTBIN.

7-21  cM.  TeMHO-CepbIM,  CWbHO
YBMaXKHEHHbIW, UIUCTbIK, cnaboynoTHEH-
HblM C HEeACHOWM CTPYKTYypOW, MecTaMu
HabntogatoTbca benble MndarHa, Oofblioe

KOMMYEeCTBO PrKaBblX, CUHMX MATEH.

21-50 cM. TeMHO-cepbl, HKe Mo
NpoduNo  CBETNO-CePO-Oypble, pPXaBble,
oypble natHa. CWAbHO  YBAAXXHEHHbIW,
MNNCTBIN, BCTpe4atoTca eanHUNYHblE
PaCTUTENbHbIE OCTaTKM.

50-85 cM. TeMHO-CUMHWK, CUIbHO
YBAAXKHEHHbLIW, WUONCTbIM MO MexaHundyec-
KOMY COCTaBy, BCTpeuYatoTca CBET10-0ypo-
KpacHoBaTble MATHa.

MNpmBeoeHHble OaHHbIE MOKa3blBaAOT,
YTO Ha YydyacTKax pacnpocTpaHeHns
OCTAaTOYHO-6ONOTHO-NYrOBbIX noyB
YPOBEHb MPYHTOBbLIX BOA, Y MOBEPRXHOCTU
elwe pe3ko cHmamnca. OgHako Hanuuve B
npodumne KpacHoBaTblX, OYPbIX W PXKaBblX
NaTeH cBWOeTeNbCcTByeT O MoCTeneHHOM
ero MuccyleHunm. 3TW MOo4YBbl OTHOCATCA
K [Pa3HbIM rpynnamM B 3aBUCUMMOCTU OT
cTerneHuw 3acofneHunsa: cnabo-, cpegHe-,
CUNBbHO- W O4YeHb CWbHO3ACOMEHHDbIE.
XoTa pacnpeneneHme conem B npodunie
ITUX OCTAaTOYHO-OOMNOTHO-1YrOBbIX MOYB
Pa3IMYHO, HaMbonbllee WX KOoMYeCTBO
OObIYHO MPUXOAUTCA Ha BEPXHUW TFopw-

30HT. TWM  3acofieHusa —  XIopWAHO-
cynbdatHbIM.  CoaepykaHue rymyca B
OCTaTOYHO-BOMNOTHO-NYrOBbIX no4Bax

HEeBbICOKOE, HO OHW cogepykaT 6onblle
rymyca, 4Yem pacrpocTpaHeHHble Ha
3TUX TepputToprax Mo4uBbl. Haunbonbluee
KOMMYecTBO rymyca HaxoauTca B
BepxHeM cnoe. CopepykaHue  rymyca
PEe3KO YMEHbLIAeTCA B HUDKHEM 4acTu
NPOPUNA. DTO MOXHO OBBACHUTb TEM, UTO

HOLIBOO6pa3OBaHI/Ie rnponcxoaomio  noa
BO34ENCTBMEM M3ObITOYHOrO yBJlaXXHe-
HNA. Takyke MOXHO CUHNTATb, 4TO
OTHOCUTESTbHO BbICOKOE cogepxaHme

obuero dochopa B 3TUX MoYBax CBA3AHO

TUPROQSHUNOSLIK

C npoLueccoM nepeyBnaxxkHeHwda. OgHaKo
noaBMkHble dopMbl  dochopa B Bepx-
HUX TOPW3OHTax TMOYB He MpPeBbIWatoT
30 Mr/kr. BanoBoe cogepykaHue Kanudg
OTHOCUTENIbHO  BbICOKOE B  OCTATOYHO-
6ONOTHO-MYrOBbIX MOYBaXx.

OcTaTtouHble NyroBo-6010THbIE
nouBbl. OCTaTOUHble  IYroBO-OOMOTHbIE
MoYBbI LWIMPOKO pPacrnpoCTpaHeHbl
B BEPXOBbAX «WKMBOW» AO€/bTbl  pPeKu
AMynapbK, B panoHe o3epa Cynoube.
OHKM  DOPMUPYIOTCA  MPEVMYLLIECTBEHHO
B pe3ynbrate 3BOOUMM  OOMOTHLIX M
6OMNOTHO-MYrOBbIX MO4YB B  pe3y/brate
CHUWYKEHUS YPOBHA TIPYHTOBbIX BoA. [14
STUX MOYB XapaKTePHO Hanuyme rMmeeBoro
rOPU3OHTa KakK B BepxHeWw, TakKk ” B
HWKHEM  4YacTu  npodund. B cBa3uM
C OTHOCUTENb-HbIM CHUYKEHMEM
YPOBHSA TPYHTOBbIX BOO POpMUpPYyeTCH
MPEOMbIBHOW BOAOHbIN pexxum. B
npouecce DOPMUMPOBaAHUSA NYTOBbIX
nouys PaCTUTENbHbIN MOKPOB
Takke MeHdgeTcsa B COOTBETCTBMM  C
M3MEHEHMEM BOOHOIO peXxxmma. B
MnepBylO odepedb, MO Mepe BbICbIXaHUA
MOBEPXHOCTU MOYBbI HauYMHaoT
MOKPbIBATbCA TPOCTHUKOM, TaMapUCKOM,
OCOKaMW M PasNUYHbIMUA MOMbIHAMM.

OcTaTo4Hble NyroBo-6010THble
MoYBbl GOPMUPYIOTCA MPEVNMYLLIECTBEHHO
Ha OTNOXKEHMAX O3€epPHbIX daunm.
Mopdonormnyeckoe CTpoeHme YyHUKanbHO.
Cpefin MoYB MYCTbIHHOTO PerroHa TOSbKO
Ha OCTAaTOYHO-OOMNOTHO-NYIOBbLIX MOYBax
dopMUMpyeTca  OEPHOBbLIM  CNOM  MOLL-
HOCTbtO 3-5 cM. DTOT criow 6orat ryMycom,
MMeeT TEéMHbIM LBEeT. oanaxoTHbI Cl1om
OOblYHO CBETNEE MPeablayLllero ropmu3oH-
Ta, HO XapaKTepu3yeTca TeM, YTO KOPHMU
TPOCTHUKA 1 OPYrUX PacTEHUI MPOHMKAIOT
B Hero u nepexooar B Cneayrolmm
FOPU3OHT. MOLLHOCTb rYMYCOBOIO
ropn3oHTa pgocturaetr 50 cM. HecmoTtp4a
Ha Hanuyme pPacTUTENbHbIX  OCTATKOB,
HeobxoaMMbIX 019 06pa3oBaHMA ryMyca
B mocnenyroulmx ropmnsoHTax, KonmyecTtBo
rymMyca pe3ko YyMeHbluaeTtcd. Obulee
Mopdonormyeckoe CcTpoeHre npodund
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3TUX MOYB MOXHO OMMcaTb Cleaytolnm
Pa3pPEe30M.

Pazpes 18. MyiHak. bbiBLIaa «xmBaa»
aensta AMyaapbu.

0-5 CM.  TEMHO-CepbIN, CyXOoW,
NErKniM CyrmmMHOK, COCTOALLMN N3 KOpHEeW
TPOCTHUKA. KOPHW TPOCTHMKa mMepeLn B
cnenyroLmii CIon.

5-21 CM. CBeTno-cepoBaTo-
ronyoom  cpeaHun  CYrMMHOK,  CyXOMW,
CNaboynNOTHEHHbIW, 6ecCTpYKTYPHbIN,
MHOIO KOpHeWr Mpobunocb M nepeLuno B
cnenyrolmm ropusoHT. MHOTro KpacHoBa-
ThIX MATEH.

21-45 cm. bypoBaTo-cepbl, cyxou,
YANOTHEHHDBIN, C MATKMMM KOMKaMu, NEr-
KUM CYMTIMHOK, MHOIMO MeTKMUX U KPYMHbIX
KOPHEWM TPOCTHMKA. MHOIO PXKaBbIX MATEH.

45-80 cM. CBeTno-6ypoBaTo-ronyobom
UNNCTBIM  TOPU3OHT C  MATHAMK, CyxXou,
YMNTOTHEHHbIW, C BEPTUKANbHbIMM
TpelwmnHamMn. MHOMo MEeNKMx K KPYMHbIX
KOPHEM TPOCTHWKa, ¢ 60 CM BCTpPEYatoTCH
MefKme KpUCTanfbl conen  (BO3MOXHO,
rmnca).

80-145 cMm. YXKenTtoBaTo-KOPUYHEBDIN,
YMEePEeHHO B/TaYXKHbI W, YMIOTHEHHbIN,
cpenHunim CYTTINHOK. MexaHK4ecKnm
COCTaB CTaHOBUTCS Nerye K HKHEN YacTu
pa3pesa. Yacrto BCTpeyatoTcad  MNATHA
PXXABYMHDbI, KOpWYHeBble CBETNO-
KOpWYHEBbIE MATHA.

145-208 CM. yKentoBaTo-CBET/10-
KOPWYHEBDBIM LIBET, CUMBbHO YBNaXXHEHHbIN,
6e3 YETKOM CTPYKTYPbl,  YMEepPEeHHO
MNOTHLIM. MHOTO PYKaBblX W CUHEBATbIX,
ronyboBaTbiX MATEH.

Mopdonormyeckme OCOBEHHOCTM
BbILLIEYMOMAHYTbIX  JIYrOBbIX  OCTaTOYHO
-O0M0THbIX MOYB CBUOETENLCTBYIOT 06

VX PEe3KOM OTIMYMK OT NyroBblX MOYB,
CPOPMUMPOBABLLKMXCA B APYIUX YCIOBUAX.
OTW PasnnUuUMa TakKe MPOoaBAAOTCA B KX
CBOMCTBAx W XapaKTepUcTMKax. [ToCKOMbKyY
3TV NO4YBbl GOPMUPYIOTCA Ha MPUO3EPHbIX
TEPPUTOPUAX, UX MEXaHWUYECKMIM COCTaB
NpeacTaBneH TAXKeNbIM MeCKOM, MMUHOM K
HeOOMNbLIMM KOMMYECTBOM IEFKOro mecka.

OcobeHHOCTH pexxrma yBNaXXHEHUA
NYrOBbIX  OCTATO4YHbIX  BOAHO-OOMOTHbLIX
yroonm 3amMeonatoT TeMMbl  3aCoNeHUs.
Mo3TOMY 3TUM MOYBbI OTHOCATCA K rpynne
cnabo- W cpegHe3aconeHHbIX  MouB.
OpHako B mpouecce  ganbHeuulero
Pas3BUTUA 3TW MOYBbl B OOAbLUMHCTBE
Ccny4yaeB MOMYT MPEBPATUTLCA B CUIbHO-
3acCofeHHble, CyxMe NYyroBo - 3aCONEHHble
nousbl. PopMUMPOBaHME NYroBbiX OCTa-
TOYHO-OOMOTHbLIX MOYB B 3aBMCKMMOCTU
OT o0cobeHHOCTEM BOOHOIMO pexwuma U
XapakTepa 3acofeHunsa, a Takwke BCieacT-
BMe OONblOro KoNuyecTBa  KalbLmng,
BbIHOCVIMOIO W3 MOYBbl KaMbllLOM MpU
COBCTBEHHOM  BbICbIXaHWK, MNPUBOOUT K
HaKOMMEeHWIO Tunrca B MOYBEHHOWM TOosLe
(Tabnuua N21).

MaKkcuMManbHoe KoMM4yecTBO runca
HabnogaeTcad B BEPXHMX  CAOoax  2TUX
nous. [Mpw 3TOM B OTAEMNbHbIX CAy4Yaax
HaKorn/eHre rmnca MoykeT HabnoaaTbea
Ha rybuHe 2 M 1 G6onee. B pesynbraTte
Pa310XKeHMA BbICOKOMUMHEPaNIMN30BaHHbIX
FPYHTOBLIX BOO B TedeHue ONUTeNnbHOro
nepuroda B YCNOBUAX CyxOro, »apKoro
KNMMaTa 2TW MOYBbl Ha KOHEYHbIX CTaguax
CBOEW 3BOMOUMM MOTYT MpeBpallaTbCca B
MOYBbl C BbICOKMM COAepyaHWeM rurca.
ccnegoBaHHble MOYBbI XapaKTepu3yroTca
BbICOKVM cofepykaHemM KapboHatoB (7-
10% CO,). Habnogaerca onpedenéHHada
3aKOHOMEPHOCTb B pacnpegeneHnm
KapboHaTOB MO MPODUIIO: X KONMUYECTBO
6onblle B BepxXHeM Cfloe, U 3HaAYUTeNbHO
bonblle B chegyllleM ropmsoHTe. B
LLes1oM, pacnpegeneHue KapboHaToB
no npodunto KpawHe HepaBHOMEPHO,
UTO  MOXXHO  OOBACHUTb  PA3NUNYHbBIM
MeXaHW4eCckMM  CcOCTaBOM  Mnopoa, W3
KOTOPbIX ClOXeHa Mno4Ba. Pa3genbHbli
aHanu3 KonudectBa KapbodatoB Ca wu
Mg BbIFBWM 3HaYMTeIbHOE MpPeBbllleHne
KapboHaTOB KanbUWA Hagd KapboHaTamMu
Mg. Pe3kuMm oTnnumeM  mnccregyemMbix
MOYB OT MOYB ObIBLUEN ©KMBOWM» OenbThbl
AMyOapbh ABIAETCA BbICOKOE CoaepXKaHme
rymyca B MX COCTaBe.
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TUPROQSHUNOSLIK

Tabnumua NeT.

MexaHU4YeCKUM cocTaB JTyroBbIX OCTAaTOYHO-60M0THbIX NMOYB (@a6cC. MO OTHOLLUEHUIO K Becy
CyXOM nousbl), %

Pasmep vacTuil B MM., KOJIMUYECTBO B %. DusmyecKas
I'my6una TJIMHA
No mpod- ITecok bLIb ui
JsICM
025 | 07 | oo | oor | ooos | ooor | 09| <00
0-7 1,04 0,40 2,77 9,32 | 1850 | 45,30 22,67 86,47
7-28 0,06 0,05 1,88 830 | 19,72 | 41,57 28,42 89,71
28-42 0,07 0,10 1,48 820 | 18,90 | 42,85 28,40 90,15
27-18 42-56 0,11 0,14 0,97 7,17 | 20,02 | 44,82 26,77 91,61
85-110 0,25 1,00 856 | 32,30 | 12,77 | 27,30 17,82 57,89
128-150 0,03 0,10 266 | 6730 | 1252 | 9,72 7,67 29,91
180-200 024 | 29,68 | 2489 | 41,30 | 192 0,30 1,67 3,89
0-4 3,43 2,41 191 | 1360 | 19,15 | 37,90 21,60 78,65
4-53 0,16 0,14 040 | 11,10 | 23,50 | 36,60 28,10 88,20
28-18 | 73-120 0,10 0,11 044 | 2530 | 21,90 | 29,30 22,85 74,50
120-180 0,14 0,43 4,03 10,0 | 17,90 | 41,60 25,60 85,10
180-210 0,35 041 | 27,79 | 4395 | 6,75 | 10,30 10,45 27,50
0-6 8,26 4,95 214 | 21,80 | 14,35 | 440 44,10 62,85
6-16 0,67 0,69 054 | 1225 | 16,40 | 39,30 | 30,15 85,85
31-18 16-35 0,21 0,11 133 | 1530 | 26,85 | 33,50 22,70 83,05
68-86 0,09 130 | 1241 | 6785 | 7,55 7,35 3,45 18,35
135-170 0,26 322 | 1522 | 6580 | 7,60 4,9 3,00 15,50
0-7 2,88 3,14 833 | 37,80 | 1505 | 23,10 9,70 47,85
7-13 0,55 545 | 1960 | 39,30 | 620 | 1395 14,95 35,10
13-33 0,44 332 | 11,39 | 30,75 | 12,15 | 20,15 21,80 54,10
33-63 0,21 1,77 6,02 | 2570 | 1595 | 26,70 23,65 66,30
3-18 63-93 021 | 10,75 | 15,09 | 57,15 | 4,95 5,60 6,25 16,80
98-130 0,13 0,58 139 | 27,85 | 22,10 | 26,00 21,95 70,05
130-167 0,15 0,19 4,06 | 46,45 | 16,15 | 20,10 12,90 49,15
167-184 0,13 136 | 1161 | 7415 | 5,90 1,90 4,95 12,75
184-195 0,10 0,13 152 | 67,70 | 13,30 | 10,05 7,20 30,55
195-217 0,36 1,04 2,70 | 49,30 | 17,25 | 17,00 12,35 46,60
CooepyaHue rymMmyca B MCCnedyeMbix a30Ta, Kak W cofepyKaHue TymMyca, pe3Ko
MnoYBax obecne4ymBaeT NX xopowme yMeHblwaeTCdad B HVOKHWMX  CJITOAX. |_|pl/|
BOJ:I,HO-CI)VI3I/IL4€CKI/IG cBomcTBa. Mx BEPX- 32TOM oTHOWweHmne  yrnepoda K a30Ty

HMEe CNoM KMMEKT XOPOLUYK CTPYKTYPY.
Takag CTpyKTypa He BCTpedyaeTcd B
rMOPOMOPdHBbIX  Mo4YBax, [Pa3BUTbIX B
NPUPYCnoBbIX Gaumax. B cBA3M C BbICOKMM
cofepyKaHMeM rymyca B J1IyroBO-OCTOYHO-
OOMOTHBLIX MoYBax B HWUX HabawogaeTca
BblcOKOe cofiepykaHue asoTa. CoaepyaHue

lnpe B BepxHUX ropmsoHTax. Cooepyka-
Hue obuwero dochopa B MCCIeQyeMbIX
noyBax Heckonbko Bbiwe  (0,10-0,19%),
yeM B MoO4YBax, PacnpPoOCTPaHeHHbIX B
NPUPYCNOBbIX daumax. CopepykaHme
dochopa BblLLle BEPXHMX
rOPU30OHTax.

B
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Tabnuua Ne2.
BoponornoweHue nyroebiXx OCTaTOYHO-60/10THbIX NO4YB (@6C. MO OTHOLUEHMUIO
K Macce cyxoM nou4sbl), %

['myOuna Cyxoit IlencaroCcTS Na 1o
Ne npodus OCTB(.)- co o6t CI- SO,? Ca™ Mg* pasHocTH
cM TOK, % 3 | HCO,
0-4 0,934 HET 0,034 | 0,059 | 0,488 | 0,176 0,029 0,028
4-53 0,144 - 0,038 | 0,021 | 0,053 | 0,022 0,010 0,009
28-18 53-73 0,100 - 0,037 | 0,014 | 0,033 HE OIpEIENeHO
73-120 0,140 - 0,035 | 0,017 | 0,048 - - -
120-180 0,084 - 0,038 | 0,007 | 0,031 | 0,015 0,007 0,003
180-210 0,076 - 0,038 | 0,007 | 0,011 - - -
0-6 0,824 HET 0,029 | 0,053 | 0,494 | 0,138 0,090 0,066
6-16 0,560 - 0,022 0,126 | 0,204 HE OIPEJICIICHO
16-35 0,268 - 0,027 | 0,040 | 0,125 | 0,019 0,017 0,042
35-58 0,260 - 0,027 | 0,031 | 0,110 HE OTIpeIeNIeHO
31-18 58-68 0,276 - 0,022 | 0,031 | 0,133 | 0,011 | 0,007 | 0,014
68-86 0,116 - 0,026 0,014 | 0,044 HE OIPEJICIICHO
86-135 0,100 - 0,024 | 0,010 | 0,026 | 0,009 | 0,009 | 0,021
135-170 0,136 - 0,021 0,021 | 0,057 HE OIPEJICIICHO
170-200 0,208 - 0,022 | 0,036 | 0,095 - - -
0-7 1,284 HET 0,023 | 0,272 | 0,451 - - -
7-28 0,152 - 0,034 | 0,027 | 0,049 - - -
28-42 0,176 - 0,035 | 0,031 | 0,067 - - -
42-56 0,176 - 0,032 | 0,030 | 0,056 - - -
97-18 56-85 0,204 - 0,036 0,029 HE OIPEeJIEIICHO
85-110 0,196 - 0,034 | 0,023 - - - -
110-128 0,176 - 0,032 | 0,021 | 0,71 0,017 0,009 0,027
128-150 0,092 - 0,028 | 0,012 | 0,035 | 0,009 0,007 0,011
150-160 0,080 - 0,034 0,008 HE ONPEICIICHO
180-200 0,048 - 0,024 | 0,006 | 0,009 0,07 0,003 0,003
0-7 1,553 0,035 | 0,032 | 0,715 | 0,289 0,015 0,014
7-13 0,480 0,026 | 0,006 | 0,259 | 0,085 0,010 0,021
13-33 0,425 0,030 | 0,064 | 0,165 | 0,029 0,004 0,083
33-63 0,355 0,034 | 0,086 | 0,113 | 0,027 0,017 0,053
4818 63-93 0,190 0,022 | 0,015 | 0,063 | 0,019 0,012 0,003
98-130 0,390 0,028 | 0,039 | 0,173 | 0,041 0,021 0,032
130-167 0,295 0,026 | 0,026 | 0,135 | 0,022 0,016 0,059
167-184 0,148 0,035 | 0,015 | 0,033 | 0,008 0,008 0,010
184-195 0,170 0,029 | 0,022 | 0,062 | 0,014 0,009 0,022
195-217 0,230 0,026 | 0,032 | 0,097 | 0,014 0,013 0,006
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OTO MOXXHO OOBACHWTbL Ouronormyec- 2 pasa Bblle, YeM Y MYyCTbIHHbIX MOYB.
KoM akkymynaumewm ¢ocdopa (3a cyeT [lornowatolni  KOMMAEKE, COCTOALLMM
KOPHEeM pacTeHMM M OCTAaTKOB XXMBOTHbIX). MPEUMYLLECTBEHHO M3 KaMbUMG M MarHm4a,
OTU TOPU3OHTbI TakXke ©OoraTbl MOABVMXX-  HACbILLEH HebOoNbLINM KOTMYECTBOM
HoiMKM  dopMaMm  docdopa, HO ero KatmoHoB Kanua. CopgepyaHme norno-
copepyaHme  pPe3Ko YyMeHbllaeTcd B LWEHHOro Kanug KpawHe Manio, Mo3ToMYy
HVDKHUX TOPU30OHTaX. OH He MOXeT BbI3blBaTb MPOLLECCH

3aKnwo4YeHne U peKoOMeHAauMWU. 33CoNeHUda B ITUX Mo4YBax. XOTa YeTKOM
BepxHre  ropu3oHTbl  IYrOBO-OCTOYHO- 3aKOHOMEPHOCTM B pacnpeneneHmnm
OOMNOTHbBIX MOYB OOraTbl TOMBbKO Ba/IOBbIM  MOMIOWEHHbBIX  KaTWMOHOB  —  KalbLM
KanuneMm. CogepyKaHme Kanma B HUXKHMX TO- 1M MarHmg — 1o nNpodwuito  MO4YBbl  He
PV30OHTaxX M MoYBOOHPA3YOLIMX Mopodax, HabngaeTcd, KONMMYecTBO MarHMsa 3Haum-
BEpPOATHO, CBA3aHO C UX MUHepanorn- TefbHO YBEMYMBAETCA B OPUM3OHTaxX C
YECKUM COCTaBOM. Mornowatolwlaa  BbICOKOWM CTeMeHblo rMapoMopdraMa U
CMOCOOHOCTb MCcneayeMbix MoYB B 1,5-  HanuMumem HaTpus.

CrnncoK UCNOoJ1Ib30BaHHbIX SIUTEpaTypbl:
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Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti

Annotatsiya. Mazkur maqolada Toshkent vohasi gidromorf tuproglarining guruhiy va
fraksiyaviy tarkibi, labil (harakatchan) gumus moddalari, gumusli holatiga doir tadgigot natijalari
keltirilgan. Bunda, tuproglar gumusining guruhiy va fraksiyaviy tarkibi tuproglarning genetik
gatlamlari bo'yicha gumus miqgdorini tagsimlanishiga, geomorfologik rayonlarning tuproq
hosil giluvchi ona jinsi hamda, tuprog tipi va tipchalariga bog'lig holda gumin va fulvokislotalari
gumus moddasini 2-fraksiyalari hamda 3-fraksiyalari ustunlik qgilgani, tuproglar fulvatli-gumatli,
gumatli-fulvatli va fulvatli tipga mansubligi aniglangan. Tuproglardagi labil (harakatchan) gumin
va fulvokislotalar migdori sug'oriladigan botgog-o‘tlogi tuproglarda 2,04-849 % va 3,30-11,76 %
bo'lib, yugori bo'lgan ko'rsatgichlar quyi gatlamlarda kuzatilgan. Eskidan sug‘oriladigan o'tloqi
allyuvial tuproglarda ularning miqgdori 2,25-563 % va 2,77-1419 % ni tashkil gilgan. Respublika
tuproglarining gumusli holati ko'rsatgichlari ma’'lumotlari asosida, ularni ekologik holati bo'yicha
quyidagi 3 ta guruhga tasniflangan: C:N nisbati, 1la agressiv fulvokislotalari hamda suvda
eriydigan gumus migdori.

Kalit so‘zlar: gumusli holati, gumusining guruhiy va fraksiyaviy tarkibi, gumin kislota, fulvo
kislota, gumin modda, o'tlogi-allyuvial, botgog-o'tloqgi, labil gumus.

AHHoTauusa. B cTaTbe MNpPencTaBNeHbl pPe3ynbraThl  WMCCNedoBaHWM  TPYMMNMOBOTO U
DPaKUMOHHOIoO cocTaBa, NabubHbIX (MOABWMIYKHbBIX) NYMYCOBbIX BELLECTB U MNYMYCHOIO COCTOAHMA
rMAPOMOPOHbBIX MOYB  TalIKEHTCKOro oasumca. [lpy 2TOM YCTAaHOBMEHO, YTO TPYynmnoBOM U
PPaKUMOHHbBIM COCTaB FyMyca [MOYB 3aBUCUT OT pacnpeaeneHus KoamyecTBa rymMyca Mo
reHeT4YeCcKMM CAOaM MOYBbI, MOYBOOOPA3YIOLLIEN MAaTEPMHCKOM Mopoae U TWMaM MoYB 1 TMMNOoB
reoMopdoorMyecKrx PamoHoOB, MpUYeM B COCTaBe MyMYCOBOrO BellecTBa npeobnagatoT 2-a U
3-a QpakuMy ryMUHOBBLIX W @YNbBOKMCAOT, @ MOYBbl OTHOCATCA K QyNbBaTHO-NYMYCOBOMY,
YMUHOBO-byNbBaTHOMY UM dynbBaTHOMY TuUMNaM. KonmyectBO NabunbHbIX  (MOABUMKHbBIX)
MYMUHOBBIX M DYNbBOKMCMIOT B MOYBax COCTABUIO B OpoLIaeMblX OOMOTHO-YrOBbIX Mo4YBax
2,04-8,49% 1 330-11,76%, npudem 6onee BbiCOKME MoKasaTenun HabMoOanmcb B HUXKHUMX CNOAX.
B 6bIBLIMX OpolUaeMblX NyroBblX antoBManbHbIX MOYBax MX KOAMYECTBO COCTaBMNO 2,25-563% u
2,77-1419%. Ha oCHOBaHWW daHHbIX O MoKasaTendax MyMYCHOro COCTOAHUA MOYB pPecnybnmKu
OHW MO 3KOMOTUYeCKOMY CTaTyCy MOAPa3noenatoTcsa Ha 3 rpynnbl Mo cooTHoweHuto CiN,
coaep>KaHMto 1a arpeccrBHbIX QYIbBOKMCIOT M KOTMYECTBY BOAOPACTBOPUMMOTO NyMycCa.

KrnroyeBble crioBA: ryMyCHOE COCTOSAHME, TPYMMOBOM UM (QPaKLUMOHHbBLIM COCTaB yMycCa,
MYMUHOBbIE KWCAOThI, Y1bBOKMCIOTEI, NYMUHOBOE BELLECTBO, 1YroBO-anitoBManbHble, 60N0THO-
nyrosble, N1abubHbIN MyMYC.

Annotation. This article presents the results of research on the group and fractional
composition, labile (mobile) humus substances, and humus status of hydromorphic soils of
the Tashkent oasis. In this case, it was determined that the group and fractional composition of
soil humus depends on the distribution of the amount of humus on the genetic layers of the
soil, the soil-forming mother rock and soil types and types of the geomorphological regions,
and the 2nd and 3rd fractions of humic and fulvic acids dominated the humic substance, and
the soils belonged to the fulvate-humic, humic-fulvate and fulvate types. The amount of labile
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(mobile) humic and fulvic acids in the soils was 2.04-8.49% and 3.30-11.76% in the irrigated
marsh-meadow soils, and higher indicators were observed in the lower layers. Their amount
was 2.25-563% and 2.77-1419% in former irrigated meadow alluvial soils. Based on data on the
humus status indicators of the republic's soils, they are classified into 3 groups according to their
ecological status: C:N ratio, 1la aggressive fulvic acids, and the amount of water-soluble humus.

Key words: humus state, group and fractional composition of humus, humic acid, fulvic
acid, humic substance, meadow-alluvial, swamp-meadow, labile humus.

Kirish. Gumusning tarkibi va uning
xususiyatlari, gumus Kkislotalari shakllari-
ning har xilligi va ularni tuprogning
mineral moddalari bilan bog‘langanligini,
tuprogni  xilma xil tiplarini  va ularni
madaniylashganlik  holatini  aniglashga
imkon beradi. Shu sababli tuprogdagi
organik moddalar tarkibining o‘zgarishini
o‘rganish muhimdir.

Ma'lumki, tuprogni organik moddalari
har xil guruhlari (gumin kislota, fulvokislota
va guminlar), ularning tuprogni mineral
gismi bilan bog'ligligi o'simliklarni
oziglanishi va tuprog hosil bo'lishida har
tomonlama muhim ahamiyat kasb etadi
(1, -207 b).

O'zbekistonda  1960-1970  villarda
tuproglardagi  gumus  miqgdori,  hosil
bo'lish jarayoni, tarkibini madaniylashtirish
darajasigacha bog'lig ravishda asosan
vertikal mintagada o'rganilgan. Tuprog-
larda gumus hosil bo'lishi va o'simlik
goldiglarini transformatsiyasi  (o'zgarishi)
bo'yvicha bizning Respublikamizni ayrim
tuprog-iglim sharoiti uchun va tuproq
tiplarida ma'lum darajada izlanishlar
mavjud: M.M.Kononova, Ye.P.Lagunova,
N.P.Muravyeva va Z.B.Selitrenikova,
D.G.Maxmudova, D.STairbayeva.

So'nggi villarda qgo'rig va sug‘oriladi-
gan tuproglar gumusini fraksiyali — guruhiy
tarkibi bo'vicha bir gator izlanishlar olib
borilgan: S.N.Rijov, M.M Tashkuziyev,
VVValiev, |.AZiyamuxamedov, R.Qoziev,
DXTursunova, N.P.Kim, N.D.Sharafutdi-
nova, D.L.Atabekova, D.S.Kamilova,
N.B.Raupova, M.F.Faxrutdinova, G.S.Mir-
xaydarova, N.l.Shadiyeva, G.T.Jalilova,
S.Q.0Ochilov, O.C.Karabekov va boshgalar.

Yugoridagi izlanish natijalari tahlil-

lariga ko'ra, shunday xulosa qilishimiz
mumkin, respublikamiz miqyosida
gidromorf tuproglarning gumusli holati,
zahirasi, uning fraksiyali-guruhiy tarkibi,
fizik-kimyoviy xossalariga doir ma’'lumotlar
yetarlicha emas, hamda regional doirada
asosiy tuproq farglari to'lig o'rganilmagan.

Tadgiqot ob’ekti va uslublari.
Toshkent vohasining gidromorf rejimida
shakllangan sug'oriladigan to'gay-allyuvial,
o'tlogi-alyuvial, botgog-o'tlogi tuproglarni
tashkil etadi.

Toshkent vohasida olib  borilgan
tadgigot izlanishlarda genetik-geografik,
litologik-geomorfologik,  solishtirma
kimyoviy-analitik hamda, profil usullaridan
foydalanildi. Tuprogning agrokimyoviy va
fizikaviy tahlillar “Arpoxmmmpyeckume, arpo-
dusmyeckme 7 MUKpPOBUMIormyeckme
mccnegoBaHMa nous M pacteHu” O'zPITI
[2; 270-274-b] hamda “Arpoxmmmyeckume
MeTodbl MCCNeooBaHMa MO4YB W pacTe-
Hun", OzPITI [3; -214-b] qgo'llanmalarida
bayon etilgan usullarda bajarildi. Kimyoviy
tahlillar “PykoBoACTBO MO XMMUYECKOMY
aHanmzy  no4yB”  YeV.Arinushkina  [4;
-487-b] go'llanmasi  bo'yicha; gumusni
guruhiy va fraksiyali tarkibi [V.Tyurin
usuli, VV.Ponomoryova, TV.Plotnikova
modifikatsiyasi bo'yicha, tuproglarni
gumusli holati M.M.Toshqo'ziyev uslubiy
ko'rsatmasi [5; -47-b] bo'yicha bajarildi.
Olingan natijalar va ularning muhokamasi

Tadqiqgot tuproglarining gumusining
fraksiyavli-guruhiy tarkibi

Toshkent vohasini gidromorf tuprog-
lari gumusining guruhiy va fraksiyaviy
tarkibiga doir izlanish natijalariga ko'ra,
bu tuproglar geomorfologik rayonlarda
targalashiga tuproqg tipi, tipchasiga bog'lig
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holda turlichadir.

Chirchiqg, Qorasuv daryosi I-Il terrasa-
lari, tosh-shag'alli, allyuvial va allyuvial-
prolyuvial yotgiziglarda shakllangan,

sug'oriladigan botgog-o‘tlogi va eskidan
sug'oriladigan o'tlogi allyuvial tuproglarni
genetik gorizontlarida gumus uglerodi
miqdori yuqori gatlamlarda 1,624-1176 %
va 1,264-0,926 % bo'lib, pastki gatlamlarida
0,409-0,627 % ni tashkil etadi (jadval).

Ushbu tuproglarning gumus modda-
sini fraksiyaviy tarkibiga ko'ra, 2-fraksiya
kalsiy bilan bog'langan gumin va fulvo
kislotalar guruhlari ustunlik qilib 13,4-
22,3 % va 9,7-159 % ni tashkil etadi. Gumin
kislotasining 1-fraksiyasi 2,0-41 %, 3-fraksi-
yasi sug'oriladigan botgog-o'tlogi tuprog-
larda yugori 6,0-79 % oraligiida bo'lib,
eskidan sug'oriladigan o'tlogi allyuvial
tuproglarda bir tekisda 59-6,7 %, gumin
kislotalar fraksiyalarini quyi 69-87 sm
gatlamida barcha fraksiyalar migdori
oshganligini kuzatildi.

Fulvokislota fraksiyalaridan 3-fraksiya
ulushi ustunlik gilib, sug‘oriladigan botgog-
o'tlogi tuproglarda 10,2-14,7 %, eskidan
sug'oriladigan o'tlogi allyuvial tuproglarda
yugoridan pastga tomon 9,4-251 % gacha
oshgan. Gidrolizlanadigan modda migdori
sug'oriladigan botgog-o‘tlogi tuproglarda
52,7-637 %, gidrolizlanmaydigan modda
miqdoridan 11-1,8 barobar yuqori,
sug'oriladigan o'tlogi allyuvial tuproglar-
da 44,4-632 % bo'lib, gidrolizlanmaydigan
moddadan 1]1-17 baroborgacha ustunlik
giladi. Gumin kislotalarni fulvokislotalarga
bo'lgan nisbati har ikkala tuprog tipcha-
larida 1]1-0,6 bo'lib, ushbu tuproglarning
yugori gatlamlari fulvatli-gumatli, ostki
gatlamlari gumatli-fulvatli va fulvatli tipga
mansubligi (5; -47-b) aniglandi.

Och tusli bo'z tuproglar mintagasi,
allyuvial yotqgiziglardan tashkil topgan,
Sirdaryoning | va Il gayir usti terrasasi tup-
roglaridagi gumus moddasini fraksiyaviy
tarkiblari tuprog tipchalariga bog'liq holda
farglanadi.

Sug'oriladigan botgog-o'tlogi
tuproglarda umumiy C migdori gumus
migdoriga mos holda yugori gatlamlarida
0,961-0915%, pastki gatlamlarida biroz
yugori 0,821-1157 % ni, eskidan sug‘oriladi-
gan o'tlogi allyuvial tuproglarda yugoridan
pastga tomon kamayib borib 1,014-0,346 %
ni tashkil etadi.

Bu tuproglarda asosan kalsiy bilan
bog'langan va tuprogni kalsiysizlantiril-
ganda ajraladigan gumin va fulvokislota-
lar guruhidagi 2-fraksiya migdori ustunlik
gilib, sug'oriladigan botgog-o'tlogi tuprog-
larda 10,7-147% va 11]1-179%, eskidan
sug'oriladigan o'tlogi allyuvial tuproglar-
da profil bo'ylab bir xilda 20,2-211 % va
12,4-23,3 % ni tashkil etadi.

Har ikkala tuprog tipchalarida ham
erkin holdagi va harakatchan bir yarim
oksidlar bilan mustahkam bog'lanmagan
1-fraksiya gumin va fulvokislotalar
migdori yugori emasligi va ular gumin
kislotalari bo'yicha 19-56 % va 37-44 %
ni, fulvokislotalari bo'yicha 0,5-1.4 % va 1,1-
14 % -ni, 1la —agressiv fulvokislotalar bilan
birga bog'langan gismida 2,0-45 % ni
tashkil etishi aniglandi.

Tuprogni loyli (il) fraksiyasi hamda
turg'un bir yarim oksidlar bilan mustah-
kam bog‘langan gumin va fulvokislotalar
miqgdori ushbu tuproglarda yvaqgin
bo'lib, 2-fraksiya kalsiy bilan bog‘langan
gumus kislotalaridan  keyingi  o'rinda
turadi. Bunda gumus Kkislotalari orasida
3-fraksiya fulvokislota miqgdori gumin
kislota migdoridan sug'oriladigan botgog-
o'tlogi tuproglarida 39-25 va eskidan
sug'oriladigan o'tlogi allyuvial tuproglarda
2,4-3,6 barobar ko'p ekanligi aniglandi. Bu
esa, tuprogni loyli fraksiyalari va bir yarim
oksidlar bilan mustahkam bog‘langan
gumin Kkislotalari migdori shunday bog'-
langan fulvokislotalardan 11-2,5 baravar
kamligini va gumin Kislotalari ko'prog,
‘gumin” moddasi tarkibiga Kirib, tuprog-
da gumus moddasini turg‘unligini ta’'min-
laydi, degan xulosaga kelish mumkin.
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Ushbu tuproglarda gidrolizlanadi-
gan gumus Kkislotalari migdori sug'orila-
digan botgog-o'tlogi tuproglarida 44]1-

497%, eskidan sug'oriladigan @ o'tloqi
allyuvial tuproglarda 54,0-66,4% bo'lib,
gidrolizlanmaydigan qgoldig - gumin

moddasi migdori mos ravishda 50,3-559
% va 33,7-46,0 % -ni tashkil etadi.

Eskidan sugoriladigan o'tlogi allyu-
vial  tuproglarda gatlamlar  bo'yicha
sug'oriladigan botgog-o‘tlogi tuproglarga
nisbatan  gidrolizlanmaydigan  modda
(umin) miqgdori 12-20 baravar kam
ekanligi aniglandi.  Gumin  Kislotasini
fulvokislotasiga  nisbati  CgkiCftk  har
ikkala tuprogni haydov gatlamida 1,1-
12 va ostki gatlamlarida 0,7-0,9 bo'lib,
ushbu tuproglarning yuqori gatlamlari
tasnif bo'yicha fulvatli-gumatli (1,0-15),
ostki gatlamlari gumatli-fulvatli  (0,75-
10) va fulvatli (0,5-0,75) tipga mansubligi
aniglandi. Bunday gonuniyat, ya'ni gidro-
morf tuproglarning yugori gatlamlarida
Cgk:Cfk nisbati 1 dan yugoriligi, ya'ni
fulvatli-gumatli bo'lishligi ijobiy ko'rsatgich
hisoblanib va bunday tuproglarda gumifi-
katsiya  jarayonlari mineralizatsiyadan
ustun bo'lishi hisobiga, ularda gumus
migdorini ortib borishi, gumusning sifatini
yvaxshilab borishidan dalolat beradi.

Navbatdagi geomorfologik rayon -
Gijigen daryosining I-II gayir usti terrasasi,
lyossli va allyuvial yotqgiziglardan tashkil
topgan sug‘oriladigan botgog-o‘tloqi
tuproglarda (kesma-2) umumiy C migdori

1,060-0,677%, eskidan sug‘oriladigan
o'tlogi allyuvial tuproglarda (kesma-l)
uning migdori 0,984-0,416% ni tashkil
giladi.  Ushbu tuproglarning gumusini

fraksiyaviy tarkibiga ko'ra, 2-fraksiya kalsiy
bilan mustahkam bog‘langan gumin
kislotalar guruhi ustunlik gilgan va
sug'oriladigan botgog-o'tlogi  tuproglar-
da 13,8-158% -ni, eskidan sug‘oriladigan
o'tlogi allyuvial tuproglarda 10,6-182% ni
tashkil qgilgan. Ushbu tuproglarda fulvo-
kislotalar miqgdori 24-38% va 4,6-7,0%
bo'lib, gumin kislotalardan 12-2,5 barovar
kamligi aniglandi.

Yugoridagi tavsiflangan

geomorfologik rayonlardagidek, ushbu
tuproglarda ham eng kam miqgdor
gumin va fulvokislotalar erkin holdagi

va harakatchan bir yarim oksidlar bilan
mustahkam bog‘lanmagan 1-fraksiyasiga
to'g'ri  keladi. Sug'oriladigan  botgog-
o'tlogi tuproglarda ushbu guruh gumin
kislotalari 4,1-8,5 %, eskidan sug'oriladigan
o'tlogi allyuvial tuproglarida 2,3-56% ni,
fulvokislotalar bo'yvicha ushbu tuproglar-
da mos ravishda 5,6-76% va 6,9-84% -ni,
la-agressiv fulvokislotalar bilan birga 8,5-
1.8% va 10,4-14,2 % ni tashkil giladi.

Ushbu 1-fraksiyasi gumin kislotalari
va fulvokislotalar miqdori awalgi
geomorfologik rayon — och tusli bo'z tup-
roglar mintagasi Sirdaryoning shunday
sharoitida  shakllangan  sug‘oriladigan
botgog-o‘tlogi va eskidan sug'oriladigan
otlogi allyuvial tuproglaridan 12-2,0
barovar yuqgori bo'lib, buning sababi
sug‘orish muddatining davomiyligi, geo-
morfologiyasi, ona jinsi kabi bir gator
ko'rsatgichlarga bog'ligligi bilan izohlanadi.

Awalgi geomorfologik rayonlardagi
sug'oriladigan botgog-o'tlogi va eskidan
sug'oriladigan  o'tlogi  allyuvial  tup-
roglardagidek ushbu regionda shunday
sharoitda shakllangan tuproglarda ham
Ca bilan bog'langan 2-fraksiya gumus

kislotalaridek, 3-fraksiya tuprogni loyli
farksiyalari va bir yarim oksidlar bilan
mustahkam bog‘langan gumin va
fulvokislotalar keyingi o'rinda bo'lishligi

kuzatildi. Ushbu 3-fraksiya gumus kislota-
lari orasida sug'oriladigan botgog-o‘tlogi
tuproglarida gumin kislotalari 12,7-13,3 %
va eskidan sug'oriladigan o'tlogi allyuvial
tuproglarda 4]1-65 % ni, fulvokislotalari
16,4-18,3% va 4,5-72% ni tashkil etadi. Bu
ko'rsatgichlar  sug'oriladigan botgog-
o'tlogi tuproglarda eskidan sug'oriladi-
gan o'tlogi allyuvial tuproglarga nisbatan
3-fraksiya gumin kislotalari va fulvokis-
lotalari 2,0-28 va 2,5-3,7 barovar ortiq
ekanligi kuzatildi.

Ushbu tuproglarda gidrolizlanadi-
gan gumus kislotalari miqgdori sug‘orila-
digan botgog-o'tlogi tuproglarda 62,2-
68,5% va eskidan sug'oriladigan o'tlogi
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allyuvial tuproglarida 40,0-58,4% bo'lib,
gidrolizlanmaydigan goldig - gumin
moddasi migdori ushbu tuproglarda mos
ravishda 31,5-37,8 % va 41,6-60,0 % ni tashkil
etdi.

Sug'oriladigan botgog-o‘tlogi tuprog-
larda gidrolizlanmaydigan modda mig-
doridan gidrolizlanadigan modda mig-
dori 16-2,2 barobar ko'p bo'ib, eskidan
sug'oriladigan o'tlogi allyuvial tuproglarda
gidrolizlanmaydigan moddalar migdori
gidrolizlanadigan moddalar migdoridan
14-15 baravar yugori, ayrim gatlamlarda
deyarli tengligi aniglandi.

Tuproglarda Cgk/Cfk ni nisbatiga
ko'ra, sug'oriladigan botgog-o'tlogi tup-
roglarda fulvokislotaga nisbatan gumin
kislotasi 11-12 barobar yuqgori bo'lib,
eskidan sug'oriladigan o'tlogi allyuvial
tuproglarda shu  ko'rsatgichlar  0,9-1]]1
bo'lib, ularda gumifikatsiya jarayonlari
biroz  pastligini  ko'rsatadi.  Umuman
olganda ushbu tuproglarning genetik
gorizontlari  fulvatli-gumatli, gumatli-
fulvatli tipga mansubligi aniglandi.

Labil (harakatchan)gumus moddalari

Tuproq organik moddasida gumusni
harakatchan  (labil)  gismi  o'simliklar
uchun ahamiyatli bo'lib, uni  tuproqg

TUPROQSHUNOSLIK

unumdorligining muhim ko‘rsatgichi deb
hisoblash mumkin [5; -47-b.].

Labil gumus moddalariga
Kiritiladi:  tuprog gumusini guruhiy va
fraksiyaviy tarkibini VTyurin usuli bilan
bajarilgan tuprogdagi organik birikmalar
guruhlarining nospesifik organik modda-
lar, gumin moddalarining ayrim qgismi
(tuprogni 0,05 n NCI yoki 01 n HSO,
bilan ishlanganda ajraladigani) hamda
erkin gumin Kkislotalari va harakatchan
bir yarim oksidlar bilan bog'langanlari
(tuprogni 0,1 n NaOH bilan to'g'ridan -
to'g'ri ishlov berilganida ajraladigan gismi)
kiradi. Shuningdek tuprogni ketma-
ket ammoniy karbonat tuzi bilan ishlov
berilganda hamda O,1 n natriy pirofosfat
so'rimida ajraladigan spesifik va ayrim

nospesifik gumus kislotalarini  Kkiritish
mumkin (6; -121-b).
Ushbu gidromorf tuproglarda

harakatchan gumus kislotalardan la-frak-
siya, O1 n. NSO, da eriydigan va bir
yvarim valentli oksidlar bilan bog‘langan
fulvokislotalar migdori tuproglarda yugqori
gatlamidan  pastki gatlamlar tomon
oshib borib, yuqgori ulush miqgdori (2,08-
6,77 %) eskidan sug'oriladigan o'tloqi
allyuvial tuproglarda kuzatildi (1-rasm).

1-Rasm. Gidromorf tuproqlarda harakatchan (labil) gumus kislotalari migdori, %

Cumus kislota fraksiyasidagi O1 n
H,SO, Kislotali sorimdan ajratib olinadi-
gan Tla fulvokislota migdori ushbu tup-
roglarni  genetik  gatlamlari  bo'yicha

yugoridan quyi tomon ortib borish ten-
densiyasi kuzatilib, sug‘oriladigan botgog-
o'tlogi tuproglarda 174-445 %, eskidan
sug'‘oriladigan o‘tlogi allyuvial tuproglarda
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145-6,77 % tashkil giladi.

Yugoridagi ishqoriy
harakatchan gumin va fulvokislotalar
miqgdori  sug'oriladigan  botgog-o‘tloqi
tuproglarda 2,04-849 % va 330-11,76
% bo'lib, yugori bolgan ko'rsatgichlar
quyi gatlamlarda  kuzatildi.  Eskidan
sug'oriladigan o'tlogi allyuvial tuproglar-
da ularning miqdori 2,25-563 % va 2,77-
14,19 % ni tashkil giladi.

Bu tuproglarda gumin va fulvokis-
lotalar nisbatiga ko'ra, sug'oriladigan
botgog-o'tlogi tuproglarda 0,31-0,76
ko'rsatgichi bilan fulvokislotalar ustunlik
giladi. Buning sababi, ushbu sug'oriladi-
gan botgog-o'tlogi tuproglarning yugqori
gatlamlarida yuqgori ko'rsatgichda gidro-
morfizm jarayonlari sodir bo'lishi hisobiga

so'rimdagi

gumusni mineralizatsiyasi kamayib,
gumifikatsiyani ortishi va yangi gumin
kislotalari to'planib borishi bilan
izohlanadi.

Eskidan sug‘oriladigan o'tloqi

allyuvial tuproglarda ushbu nisbat 0,35-
0,98; 112-0,68 va 0,22-0,28 bo'lib, katta
ko'rsatgichlarda farglangan. Buning
sababi, sug'orish davomiyligiga hamda
gatlam chuqurligiga bog'lig holda ular-
ning miqgdori kamayib borishi kuzatildi.
Har ikkala tuprog tiplarida ham ularning
yuqgori gatlamlarida Cgk:Cfk nisbati 1,0
dan yugori bo'lishi ijobiy ko'rsatgich
bo'lib, o'simliklarni yangi gumus modda-
lari bilan ta’'minlashda ahamiyatli
hisoblanadi.

Tuproglarning gumusli holati va

unumdorlikdagi ahamiyati

Tuproglarni  gumusli  holatini  har
tomonlama o‘rganish  orgali  tuproqg
organik gismi shakllaridan bir yoki ayrim
guruhini gishlog xofjaligi ekinlarini o'siishi,
rivojlanishi, hosildorligiga ta'sirini o'rganish
natijasida bonitorovkani diagnostik belgisi
(test) sifatida go'llashga doir ilmiy hamda,
amaliy ahamiyatga ega bo'lgan yechimni
hal gilish mumkin bo‘ladi. Buning uchun
turli sharoitlarda ko'p sonli o‘tkazilgan
statsionar va dala tadqigotlari olib borili-
shini tagozo etadi (5; -47-b).

Tuproglar harakterli  xususiyatlarini

shakllanishi, hamda moddalarning turli
xildagi transformatsiyasi (o'zgarishi),
migratsiyasi, akkumulyatsiyasi va o'simlik-
lar oziglanishida uning organik moddasi
muhim ahamiyatga ega. Shuni ta'kidlash
kerakki, barcha turdagi organik modda-
lar, ya'ni chirimagan organik qoldiglar,
detritlar, gumus moddalarining ayrim
guruhlari tuprog paydo bo'lishida, unum-
dorligida va o'simliklar  oziglanishida
muhim, ammo turlicha ahamiyatga ega
(6;-121-b).

Tuproq gatlamlarining gumusli
holatini  ko'rsatib  beradigan, tuprog
gumusining asosiy ko'rsatgichlarini
va ularning kattaliklarini aniglaydigan

tasnifning bo'lishi tuprog organik mod-
dasiga doir ma'lumotlarni  umumlash-
tirishda muhim ahamiyatga ega bo'lib,
bunday ko'rsatgichlar to'plami sifatida
M.M. Toshqgo'zivev (5; -47-b) tomonidan
ishlabb chigilgan uslubiy ko‘rsatmalardan
hamda M.MToshqgo'ziyev, N.l.Shadiyeva
tasnifidan (7; 15-24-b) foydalangan holda
o'rganilgan tuproglarni gumusli holati
tahlil gilindi.

Toshkent  vohasi —  gidromorf
tuproglarining gumusli  holati  tuprog
mintaqgasi va tipchalari bo'yicha, tarkibida
organik moddalar migdoriga bog'lig
holda turli darajada ekanligi kuzatildi.

Vohani tipik bo'z tuproglar minta-
gasida targalgan gidromorf tuproglarni
haydalma (A) gatlamidagi gumus migdori,
sug'oriladigan botgog-o'tlogi tuproglarida
yugori va o'rtachadan yugori 2,80-182
% bo'lib, eskidan sug'oriladigan o'tloqi
allyuvial tuproglar gumus miqgdori 2,18-
196 % bilan yuqgori va o'‘rtachadan yuqori
bo'lgan ko'rsatgichlarda kuzatildi. Och
tusli bo'z tuproglar mintagasi tuproglari
biroz farglangan holda, har ikkala tuprog
tipchalari bo'yicha haydov gatlamida
gumus migdori 165 % va 175 % bo'lib,
o'rtachadan yugori hisoblanadi.

Tipik bo'z tuproglar mintagasida
sug'oriladigan botgog-o'tlogi va eskida-
gan sug'oriladigan o'tlogi allyuvial tup-
roglarni gumus migdoriga mos holda,
0-30 sm li gatlamida gumus zahirasi
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yugori (109,82 t/ga), o'rtachadan yuqgori
(69,23 t/ga) va 78]15-66,65 t/ga zahira
bilan o'rtachadan yuqgori hisoblangan
bo'lsa, shu tuproglarni 0-100 sm i bo'lgan
gatlamida gumus zahirasi yuqori (217,37
t/ga), o'rtacha (111,67 t/ga) va yuqori
(17819-176,31 t/ga) ko'rsatgichda ekanligi
aniglangan (7;15-24-b).

Och tusli bo'z tuproglar mintagasi
sug'oriladigan botgog-o'tlogi va eskidan
sug'oriladigan o'tlogi allyuvial tuprog-
larni 0-30 sm li gatlamida gumus zahirasi
66,15 t/ga va 72,37 t/ga ni, tasnif ko'rsat-
gichi o'rtachadan yugori, T m |i gatlamida
23541 t/ga va 186,49 t/ga ni, tasnif

TUPROQSHUNOSLIK

ko'rsatgichiga ko‘ra yuqgori ekani aniglandi.

Ushbu gidromorf tuproglarda orga-
nik moddaning gumifikatsiya darajasi
tuprog tipchalari bo'yicha farglangan
holda, tipik bo'z tuproglar mintagasi
sug'oriladigan botgog-o'tlogi tuproglarda
o'rtacha (20,44%) va yuqgori (31,03 %)
hamda eskidan sug'oriladigan o'tloqgi
allyuvial  tuproglarda kuchsiz = (17,72%)
va o'rtacha (27,64%) bo'lgan. Och tusli
bo'z tuproglar mintagasi sug'oriladigan
botgog-o‘tlogi va eskidan sug'oriladigan
o'tlogi allyuvial tuproglarda 2518 % va
2909 % ko'rsatgichi  bilan  o'rtacha
ko'rsatgichga to'g'ri keladi.

2-Rasm. Toshkent vohasi sug‘oriladigan gidromorf tuproqlarni gumusli holati

Gumus fraksiyalari tahlillari gumin
va fulvokislotalar nisbati asosida gumus
tipi — tipik bo'z tuproglar mintagasida
sug'oriladigan botgog-o'tlogi va eskidan
sug'oriladigan o'tlogi allyuvial tuproglarni
yuqgori gatlamlarini nisbati (1,0-1]1) bilan
har ikkala tuproglar fulvatli-gumatli, T m
li bo'lgan gatlamida (0,5-1,2) nisbat bilan
tuproglar fulvatli-gumatli, fulvatli hamda
och tusli boz tuproglar mintagasi har
ikkala tuproglarni yugori gatlami fulvatli-
gumatli (11-1,2), T m li bo'lgan gatlamida

sug'oriladigan botgog-o'tlogi tuproglarda
fulvatli (0,6), eskidan sug'‘oriladigan o'tloqi
allyuvial tuproglarda gumatli-fulvatli (0,9)
tipiga mansub ekanligi aniglandi.

Ushbu tipik bo'z hamda och tusli
bo'z tuproglar mintagalarida tarqgalgan
gidromorf tuproqg tipi, tipchalari bo'yicha
erkin gumin Kislotalari ulushi, har ikkala
tuproqg tipchalarida ulushi 8,5-12,4% bo'lib,
Oo'ta past va juda past hamda migdori
150-233% bo'lib, past va juda past
hisoblanadi.
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FK - 1a (Cfk - 1a) fraksiya miqgdorlari
tipik boz tuproglar mintagasi sug‘orila-
digan botgog-o'tlogi va eskidan sug'ori-
ladigan o'tlogi allyuvial tuproglarida
fraksiya miqgdorlari bo'yicha farglanib (5,7-
910% va 10,8-10,3%), tasnif bo'yicha bir
xilda o'rtacha ekanligi aniglandi. Ushbu
gumusli  holat ko'rsatgichlari  bo'yicha
fraksiya migdori och tusli bo'z tuproglar
mintaqgasi gidromorf tuproqg tipchalarida
yuqgori (16,2%) va o'rtacha (7,7%) darajada
hisoblanadi.

Tipik  bo'z  tuproglar mintagasi
sug'oriladigan botgog-o‘tlogi tuproglarda
Ca bilan bog'langan hamda mineral gism
bilan mustahkam bog'langan CK ulushi
yuqgori (67,2%) va o'rtacha (412%) hamda
yuqgori (239%) va juda yuqgori (45,4%)
bo'lib, eskidan sug'oriladigan tuproglar
bo'yvicha gumin Kislotasi ulushi yugori
(789%) va juda yugori (81,4%) hamda
o'rtacha (10,8-10,1%) darajada ekanligi
kuzatildi.

Och tusli bo'z tuproglar mintagasi

gidromorf  tuproqg tip,  tipchalarida
(botgog-o'tlogi va o'tlogi allyuvial) Ca
bilan bog‘langan gumin kislotalar ulushi
yuqgori (60,9% va 78]1%), mineral gism
bilan mustahkam bog‘langan gumin
kislota ulushi o‘rtacha va past (158% va
6,9%) darajada ekanligi aniglandi.
Cumusni azot bilan ta'minlanganligi
S:N ko'ra, tipik bo'z hamda och tusli bo'z
tuproglar mintagasi gidromorf tuprog
tipchalari (botgog-o'tlogi  va  o'tlogi
allyuvial) bo'yicha past, yugori va o'rtacha,
yugori (11,2-70 va 10,8-74) hamda har
ikkala tuprog tipchalari yugori (7,2 va 6,5)
darajada ta'minlangan gidromorf tup-
roglar hisoblanadi.
Tuprog gumusini ekologik ahamiyati,
gumus tarkibi, gumusli holatini tasniflash
masalalari tahlili natijalari asosida tup-
roglarni ekologik holatini tasniflash.

GCumus hosil bo'lishi, uning tabiatiga

to'xtalganda, masalani nafagat biokim-
yoviy, tomonlari  bilan  chegaralanib
golmasligi kerak — uning eng muhim

ekologik ahamiyatli tomonlari mavjud
bo'lib, u nafagat gumusni 0'zi nima degan

savolga javob berib golmasdan, nimaga
va nima sababli Yer qurugligi (gobig') ni
eng ustki gismida hosil bo'ladi va gumus
to'planib borishini ko'rsatib beradi.

Quyida tuproglarda milliy manba-
larga tayangan holda gumusni ekologik
ahamiyatiga gisgacha to'xtalmogchimiz.
Tuprogdagi organik moddalar tuprogda
kechadigan turli jarayonlarda, unum-
dorligida va o'simliklarning oziglanishida
xilma-xil rol o'ynaydi. Gumus tarkibida
o'simliklar uchun zarur deyarli barcha
elementlar uglerod, kislorod, azot, fosfor,
kalsiy, magniy, oltingugurt, temir sin-
garilar  borligi  ma'lum. O'simlik va
jonivorlarning nobud bo'lgan goldiglari-
ning parchalanish jarayonlarida ulardagi
ozig moddalar asta-sekin ajralib chigadi
va shuning uchun ham ular yuvilib
ketmay, tuproq gatlamlarida mustahkam
ushlanib turiladi.

Gumus tuprogning issiglik va suv-
fizik xossalariga ijobiy ta'sir etadi. Chirindi
tuprogning mineral zarrachalarini bir-
biriga mustahkam biriktirilb, uni donador
strukturali xolatga keltiradi. Strukturali
tuproglar suvni yaxshi o'tkazib, kam
bug'lantiradi, unda havo vyetarli va
temperatura rejimi ham qulay bo'ladi.

V.A Kovda tuproqgdagi organik mod-
dalar va unda to'planadigan energiyaning
tuprogda kechadigan jarayonlarda ham-
da biosferaning bargarorligidagi rolini
ta'kidlaydi. V.A.Kovda tuprogning gumusli
gatlamini planetaning alohida energetik
gobig'i - gumosfera deb hisoblaydi. Uning
ko'rsatishicha, tuprogda to'planadigan
o'simlik goldiglarining 1 g qurug mod-
dasida taxminan 17-21 kJ migdorida
energiya to‘plangan bo'ladi.

S. A Aliyev ma'lumoticha, T g gumin
kislotasida 18-22 kJ, 1 g fulvokislotada
19 kJ, 1 g lipidlarda taxminan 355 kJ
energiya to‘planadi.

Organik moddalari 4-6 foiz va
gumus zahirasi o'rtacha (200-400 t/ga)
bo'lgan tuproglarning 1 gektarida 20-30 t
antratsitdagiga teng keladigan energiya
saglanadi.

Organik moddalar muhim ekologik
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ahamiyatga ega bo'lib, kimyoviy o‘g'itlar
go'llanilganda hosil bo'ladigan ko'pgina
salbiy ogibatlarni kamaytiradi, ularning
oshigcha qgismini  ushlab qgoladi va
yuvilishdan  saqglaydi, zararli birikma-
larni  neytrallaydi. Tuprogning biologik
aktivligi undagi organik moddalar bilan

TUPROQSHUNOSLIK

tipi (Cgk / Cfk), ushbu ko'rsatgichlarni
variyatsiyalanishi  tuproglarni  gumusli
holati  tuprog unumdorligini  muhim
ko'rsatigchlari bo'lib, ular biosfera
komponetlarini  turg‘unligini  ko'rsatadi.
Ularning ayrim  ko'rsatgichlari  atrof-
muhitni monitoring ob'ekti bo'lib xizmat

bevosita bog'lig. Gumusi ko'p bollgan
tuproglarda mikroorganizmlar va
umurtgasiz jonivorlarning turlari nihoyat-
da xilma-xil.

Tuprog gumusli  holatini
migdorlarini  aniglashda  bir
ko'rsatgichlar hisobga olinadi. Ulardan
eng muhimlari quyidagilar:  organik
moddaning migdori, uning zahirasi, uni
azot bilan boyitilganligi  (C:N), gumus

giladi.

Tuproglarni ekologik holatini baho-
lashda rus olimi VVYermakov (2018)
tomonidan taklif etilgan biokimyoviy
mezonlar bo'yicha tuproglarni ekologik
holatini baholashga doir tasnifidan foyda-
langan holda, Respublika tuproglari
gumusli  holati  ko'rsatgichlari asosida
ekologik  holatini  tasniflash  bo'yicha
takliflar kiritildi (3-5-jadvallar).

optimal
gancha

2-jadval
Biokimyoviy mezonlar bo‘yicha tuproglarni ekologik holatini baholash
(V.V.Yermakov, 2018)

O‘taekologik
hal okatli
4-8

4-8>

Nisbatan qoniqarli
holat

8-20
8-12

Ko'rsatgichlar Ekologik hal okatli

<4
<4

Tuprogda

C:N nisbati O simlikda

3-jadval
Respublika tuproglari gumusli holati ko‘rsatgichlari asosida ekologik holatini
tasniflash (M.M.Toshqo‘ziev, .0.G.Karabekov, 2025)

Ekologik O'rtacha Past
hal okatli ekologik ekologik
holat havfli holat holat

O'taekologik
havfli holat

Qonigarli

Ko'rsatgichlar ekologik holat

C:N

nisbati <5

Tuprogda 5-8 8-11 11-14 >14

4-jadval
Respublika tuproqlari suvda eriydigan gumus miqdori ko‘rsatgichlari asosida
ekologik holatini tasniflash (M.M.Toshqo‘ziev, .0.G.Karabekov, 2025)
Past O'rtacha ;
ekologik | ekologik | <19
holat holat

201-300 301-400

Ekologik
xal okatli
holat

>500

Qonigarli

Ko'rsatgichlar ekologik holat

Suvda eriydigan

gumus migdori 0-200

Tuprogda 401-500

5-jadval
Respublika tuproglari 1a agressiv fulvokislota ko‘rsatgichlari asosida ekologik
holatini tasniflash (M.M.Toshqo‘ziev, .0.G.Karabekov, 2025)

Qonigarli | b olonik | O rtacha Exoloik Exoloaik
Ko'rsatgichlar ekologik di ekologik ologl ologi
holat holat holat havfli holat | xalokatli holat
la Fulvo
kisota Tuproqda 1-3 35 58 812 >12
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Xulosalar Tuproqg tarkibidagi o‘'simliklar uchun

Toshkent vohasi gidromorf tuprog- zarur bo'lgan harakatchan shakldagi

lari gumusining guruhiy va fraksiyaviy gumus kislotalari gumus miqdor

tarkibi tuproglarning genetik gatlam- ko'rsatgichlari o‘rtacha va o'rtachadan

lari  bo'yicha gumus migdorini tag- yuqgori bo'lgan  tuproglarda  fulvokis-

simlanishiga, geomorfologik rayon- lotalar migdori yugori bo'lsa, yuqgori

larning tuprog hosil giluvchi ona jinsi ko'rsatgichga ega bo'lganlarida gumin
hamda tuprog tipi va tipchalariga kislotalarga boy ekanligi kuzatildi.

bog'lig holda gumin va fulvokislota- Respublika tuproglari gumusli holati
lari  gumus  moddasini  2-fraksiyalari  ko'rsatgichlari ma'lumotlari asosida,
hamda  3-fraksiyalari ustunlik  qilib, ularni ekologik holati bo'yicha quyidagi
tuproglar fulvatli-gumatli, gumatli- 3 ta guruhga tasniflandi: C:N nisbati, 1a
fulvatli  va fulvatli tipga mansubligi agressiv  fulvokislotalari hamda suvda
aniglandi. eriydigan gumus migdori.

Foydalangan adabiyotlar ro‘yxati:

1. Shadiyeva N.l. Vertikal zonallikda targalgan tuproglarning gumusli holati, gumus
moddalarining shakllanish mexanizimini tadqiq etish (Turkiston tog' tizmasi misolida). Disser-
tatsiya, b.f.d. - Toshkent, 2018, — 207-b.

2. MeToabl arpoxXmMMmMYeckux, arpoPrandeckmx M MUKPOBMOMOrM4Yeckmx MmccnegoBaHmii B
MOMMBHBIX XJTOMKOBbIX PanoHax// Cotos HUXW, — TalKeHT 1963, — ¢. — 270-274.

3. MeTofbl arpOXMMMUECcKUX aHalm30oB MoyB M pacteHu CpenHelt Asuum. Y3MTW, 1977. —
C.-214

4. APUHYLLIKKMHa E.B. PYKOBOACTBA MO XMMUWUYEKCKOMY aHanmsy nous/— M: MY, 1970 - C. - 487

5. Toshgo'ziyev M.M. Tuprogda umumiy gumus va xarakatchan gumus moddalari mig-
doridan uning unumdorligi ko'rsatgichi sifatida foydalanishga doir uslubiy ko'rsatmalar. — Toshkent,
2006. - 47 b.

6. Shadiyeva N.I. Tog' yonbag'ri eroziyalangan lalmi va sug‘oriladigan tuproglarining
gumusli holati, xossalari, unumdorligi (Shimoliy Turkiston va G'arbiy Chotqgol tuproglari misolida).
Dissertatsiya b.f.n. — Toshkent 2009, — 121-b.

7. Tawkysnes MM, LWagmresa H.M. CucTema nokasatenen ryMycHoOro COCTOAHMA TMOYB
LLeHTPaNbHOA3MaTCKOro PEermoHa, WCMNofib3oBaHWe ee KpUTepreB B pPeLlUeHWK BOMPOCOB
ryMyccobpasoBaHna 1 nnogopoamn nous / «Kasaxckut H nodysosegeHusa v arpoxmmMmm 1.
Y.Y. YcnaHoBa» XK MNouBoBefeHme 1 arpoxmmmd, N2 3, — AnMmatbl, 2020. — C. - 15-24.

8. Epmakos B.B., Ttotmkos C.O., CadaHoB B.A. Buoreoxmmumyeckasa WHAMKAUMG MUKPO-
snemMenTo308 / OTB.pen T.M. MouceHko. - Mocksa, 2018. — 386.
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631.4
NOYBEHHO-2KOJIOTMYECKMUE MHOUKATOPbI USMEHEHUA
KJIMMATA (IMOBAJIbHbIU U PETUOHAJIbHbIU ACMEKTDI)

AnapuH b.®."?, CyxayeBa E.lO."
MaTuHa E.B.2 Ky3abMuHa A.A.”

‘CaHKT-INeTepbyprckm rocyaapCTBEHHbIV YHUBEPCUTET;
“LleHTparibHbIV My3ev rnoysoBeneHus M. B.B. [Joky4daesa
— punman OF6HY UL «[loYBEHHbIVI 11 MHCTUTYT MMEHM
B.B. [loky4aeBa»

AHHoTauus. B cTaTbe pacCcMaTpuBaloTCa MOYBEHHO-3KOMOrMYecKkme MHAMKaTopbl A4
OLIEHKM TM106anbHbIX U PerMoHanbHbIX M3MeHeHWW KirmaTa. [logdepKurBaeTca LeHTpanbHada
PO/b MOYB B MOHUTOPUHIE 3KOCUCTEM Gnarofdapa Mx OydepHOCTU M CMOCOOHOCTM COXPaHATb
cnefbl OOMTOBPEMEHHbIX BO3AEWCTBMIM. Ha OCHOBE MHOIOMEeTHMX [OaHHbIX C  MOSVIOHOB
MOYBEHHO-3KO/IOMMYECKOTO MOHWTOPUHIa B TaeyKHOW, eCOCTEMHOM W CTeMHOM 30Hax Poccuu
BbIAB/EHA YCTOMUMBaa TeHOeHUWa K pPOCTy cpedHerogoBoV TemmepaTypbl. B kadecTBe
MHOWMKATOPOB  KIMMMAaTUYECKMX COBUIOB  MpPeasioxeHbl  TUMoOMopdHble, TBepoodasHble W
OUOreHHble MPW3HaKKM MOYB, OTKITIOHEeH WA KOTOPbIX OT HOPMbl OTPaKatoT M3MeHeHWsa GakTopoB
Mno4YBoO6Pa3oBaHUA.

Knro4yeBble c/10BA: MO4YBa, M3MEHeHMe KrMaTa, NMOYBEHHO-3KONOTMUYEeCKMIA MOHUTOPUHT,
MOYBEHHbIE MHOMKATOPDI.

CpenHasa TemMnepaTtypa 3emMnm - MouBbl — MNOAMOYHKLIMOHaNbHbIE
B 2024 rooy BrepBble  MpeBbiCUIa MpUpPOoAHble Tena, obecneumBatoLme
OOVHOYCTPUMaNbHbIM  ypoBeHb Ha 155 cTabuibHOe COCTOAHME 3KOCUCTEM U KX
°C, 4TO BbI3BaNIO POCT OBUWEMMPOBOM  OKMOpPaszHoobpasme.
03ab04YeHHOCTM  MobanbHLIM  M3MeHe- BavaHune KIMMaTMYecKnx U3MeHe-
HVMEM KAIMMaTa W ero MnoCneacTBUMAMKM.  HUMWM Ha MNPOLEeCcChl MOoYBOOOPA30BaAHMS

B cBA3M C 3TWMM 0OCOOYtO aKTyallbHOCTb
NprobpeTatoT MCCNEAOBaAHMA MOYBEHHDbIX
MHOMKATOPOB. [1oYBbl B CUCTeEMe OO0Mro-
BPEMEHHOIO  MOHWUTOPUHIA  DKOCUCTEM
3aHVMaOT LieHTpanbHoe nonoxexue [1].

- B noyBax 3aMblkaloTCa reoxXMMum-
yecKme, sHepreTnyeckme ¥ BellecTBeH-
Hble MOTOKM B 3KOCUCTEMAX.

- MouBa — 2TO  «OONTOXMBYLLASA»
KOMMOHEHTa 3KOCUCTEM, CBOeObpasHasa
NaMaTb NaHawadTa.

- [MoYBblI — KOHCEPBATVBHbIE CUCTEMDbI.
OHWK, Gnarogaps BbiCOKOW 6ydepHOCTH,
OYHKLMOHANbHO YCTOMYMBDI K
KpaTKOBPEMEHHbIM aHTPOMOreHHbIM
BO3AENCT-BUAM U KONebaHMAaM KauMmaTa.

Mocne npekpaleHUa aHTPOMOreHHoro
BO34EeMCTBUA npu MOCTOAHCTBE
KIMMaTUYeCKoM HOPMbl  MOYBbl  MOMyT
BO3BpPALLATbCA B WCXOOHOE COCTOAHMeE,
npu 2TOM BOCCTa-HaB/IMBaeTCH
ONOLLEeHO3.

6bl0 oTMedeHo ele B.B. [dokydaeBbiM
M OTPaXeHO B  3aKoHe  Bceobulen
OYHKLUMOHaNbHOM CBSA3M SM1EeMEHTOB
B npupode. lpn peleHnn BOMPOCOB
MPOrHO3MPOBaHMA M3MeHeHUa GYHKLUMM
MOYB, MPW PasHbIX ClUeHapurax KarMaTa
OaHHbIM  3aKOH MOXHO MpeacTtaBUTb B
BMOE CNefytoLLEro BblpaXKeHWs:

v |

ATl = f(MM, 4Kn, 3C) - AT
L

roe All — M3MeHeHWe MapamMeTpoB
M QYyHKUMWM MnouBbl, MM — MUHepanb-
Hag MaTpuua nouBbl; AKM — M3MeHeHne

KnumaTta, 2C - 3KocucteMa, AT -
MPOrHO3UPYEMbIN nepvon BpeMeHU.
N3 dopMynbl BWMOHO, 4YTO KAMMAT

OKa3blBaeT Ha To4YBeHHble TMapaMeTPbI
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Kak nMpamMoe, Tak W onocpegoBaHHoe
aencreme. HenocpencrBeHHoe BAMAHME
KNyMaTa Ha Mo4YBbl MpPOoABAdeTca B M3Me-
HEHWK 31eMeHToB SHEepreTnYeckoro
6anaHca Mo4BOOOPA30BaHMA, BOOAHOMO U
TEM/IOBOMO PEXMMOB, a TakKe BEeKTOPOB
nepeMelleHa MNpoayKToB OpraHo-MuHe-
PanbHbIX B3aWMMOOEWMCTBMMN. YCTONYMBOE
M3MEeHeHne KIMMaTUYeCcKMX MapaMeTpoB
BNe4yeT 3a cobon npeobpasoBaHMe
PACTUTEIbHOIO MOKPOBa W MapaMeTpPOoB
OMONOrMUYECKOro KpyroBopoTa BeLlecTB
B 3KOCKMCTeMe. 3TO, B CBOK o4epefb,

OKasblBaeT nMpaMoe BO3OeNCTBMEe  Ha
MOYBbI M MOYBEHHbIN MOKPOB.
MpoLecc noYBoO6Pa30BaAHUA

NpPeacTaBnaeT cobon CMOXKHYIO MepapXim-
yeckyto cucTemMy npodune- v roprsoHTo-
06pa3yloLMX, dNEMEHTAPHbBIX MOYBEHHbIX

MpoL.eccos, a Takxe MpoL,eccoB
VHOVBMAOYaNnbHOM  npupoabl  (6uonoru-
yeckux, OUIMYECKUMX, XMMUYECKUX U

MexaHu4eckux). Pasnuuma mMexay pasHo-
YPOBHEBbIMM MpoLEeccaMy  peanmnayroTcs
B XapaKTEPHOM BPEMEHM MPOABNEHUA U
B COOTBETCTBYlOLLEN hopmMe opraHM3aLmm
OpraHo-MMHepPasnbHOro BellecTBa MouYBbI
(Mpodunnb, FOPU30HT, MOP@OHb %
apyrue TBepaodasHble NPU3HAKM).
Mpuvdem  anqa KayOoro  oTaenbHoro
reHeTM4YecKoro TuMa MOo4YB Ha BCeM
nepvoge pa3BUTUA OT OHTOoreHesa [.o
KIWVMMaKCHOW cTagmm CBOWCTBEHHA
onpegeneHHaa KaMMaTMdeckaa HopMa
NO4YBOOOPA30BaHMA, KOTOpaa  xapakTe-
pu3yeTca CpegHEeMHOroNeTHUMK 3Hade-
HUAMU TeMmnepaTtypbl % 0CaaKoB,
CYMMOWM  MOMOXUTENbHbLIX  TemMnepaTtyp,
neprogoM BGUMOMOrMYeCcKoM aKTUBHOCTU U
KO2DDUMLUMEHTOM YBRAXXHEHUA [2].

Mpow  QOCTVHKEHUM KIMMaKCHOIo
COCTOAHMA UM YCTAaHOBEHUA YCTOMYMBOro
PaBHOBECUA C €CTECTBEHHbIMK  daKTO-
pamMm Mo4YBOOOPA30BaHMA noysa
npuobpeTaeT  CTpPOro  onpenenéHHbIN
KOMMMAEeKC  TUMOMOP®HbIX  MPWU3HAKOB,
NPOABNALLUMXCA B MoOpdOoreHeTMYecKoMm
Tmne CTpoeHMns, OPraHoO-rYMyCcoBOM,
COMEeBOM, arperaTHoM W  KanbLWMEBOM,
KWCNOTHO-LLEIOYHOM MpodUaax, a Takxke

B TBepAodasHblx  HOBOOOPA3OBAHMAX.
OTK/IOHEHKME CBOWCTB MOYB OT TUMOMOP®h-
HbIX XapaKTepUCTUK 9BNdeTCca CleacTBreM
M3MEHEHWMW  eCTeCTBEHHbIX  PaKTopoB
NoYBOOOPA30BaHKA, B MEPBYIO ovepeb,
cpefHeMHOrofieTHe cyMMbl TemMmrepaTtyp
M OCafAKOB, YTO TMO3BOAAET pacCcMaTpuU-
BaTb 3TW OTK/IOHEHWA KakK WHAMKATOPbLI
M3MEeHeHWW KnumaTa. CKOpPOCTb OTBETHOM
peakuMM Ha U3IMeHeHMe KanMMaTa Yy
MOUYBEHHbIX WMHOMKATOPOB pPa3ndHaa U
obyc/ioBfeHa xapaKTepHbIM  BpeMeHeMm
MPOLECCOB MX GOPMUPYIOLLMX.

Mo HeKkoTopbiM  OaHHbIM  [4] B
pe3ynbrate  KAMMaTUYECKMX WU3MEHEHUM

B nocnegHwe  OecAtb  Tbicad et
Ha TeppuTopum Poccum TPUXKAbI
NPOVCXOAMNO  CMelleHMe  MPUPOAHbIX

30H Ha COTHW KWIOMETPOB Ha ceBep U
tor. MoaToMy umccnegoBaHMe MOYBEHHbIX
MHOWMKATOPOB HeobxoaVMO MPOoBOAUTL B
Pa3HbIX MPUPOOHbLIX 30HaX Ha MNONMroHax
MOYBEHHO-2KOMNOMMYECKOrO MOHUTOPUHIA
(MM2M), a camum mnccnegoBaHMa OOMKHbI
HOCWUTb [OONTrOCPOYHbIM  XapakTep. [lpun
2TOM, MOYBEHHbIE WMHAMKATOPbl OO/KHbI
oTBeuYaTb cneaytoLnM TpeboBaHUAM:

1) MeTb XOpPOoLIO AMarHOCTUMpPYyeMble
KONM4yecTBeHHble (KayecTBeHHble) Kpu-
TEepUK, COOTBETCTBYIOLLUME  KOHKPETHbIM
daKTopaM 1 TMMnamM NoYyBoobpPa3oBaHUSA;

2) M3BECTHOEe «xapaKTepHoe BpemMsa»
POPMUPOBAHNA MaAPKMPYOLLMX MpU3Ha-
KOB (MHOWKATOPOB);

3) COOTBETCTBME CTPOrro onpenenexH-
HbIM MO4YBEHHbIM MpoLeccaM, Bbl3blBato-
WM M3MEHEHUSA B NMOYBE.

Takmne umccnegoBaHMa  MPOBOOATCA
HaMV B Tpex MPUPOOHbIX 30Hax: TaeHOW
30He, JleHWHrpagckaa obtnactb — [1M19M
«JTNCUHO» (DepHOBO-MOA30MCTbIE,
TOPPAHMCTO-MOA30AMCTbIE MOYBbl %
ap.), necocrtenHow 30He, BopoHexwckasa
obnactb - T[MN3M  «KamMeHHaa cTenb»
(UePHO3EMbI  TUMAMYHbBIE), W  CTEMHOW
30He, Bonrorpagckaa obnacts — [1M19M
«benble  npyobl»  (YEPHO3EMbI  KOXKHbIE)
v TNSM  «Ko3noBCKUM»  (UEPHO3EMDI
OObIKHOBEHHbIE).

B Ka)xgow 30He npoaHanm3vpoBaHbI
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JaHHblE  MHOTONETHEM  U3MEHYMBOCTU
cpenHerogoBoW  TemMepaTtypbl  BO34Oyxa
M CcpegHerogoBOW CyMMbl OCagKoOB 33
6onee yem 100-NneTHUM Nepmoa, NoayYeH-

Hble Ha OAXKanwmx K MOAMUIroHam
MeTeocTaHumax (Puc.1).
KnumaTr — konebatenbHada UWMKAIU-

yeckaa cucTema, B KOTOPOWM MHOMOMETH NI
XO[O, 0CafKOB 1 TeMmnepaTypbl MOABEPXKEHbI
3aKOHOMEPHbIM  M3MEHEeHWAM, onpegen-
geMblM CcoNHeYyHowm paguaumnen M

TUPROQSHUNOSLIK

LM PKYNAUMOHHBIMMN npoueccamMmm B
aTMochepe. KpnBble MHOMOMETHEN M3MEH-

YMBOCTU  KIMMATUYECKUX  MapaMeTpoB
MOryT OblTb  pasgeneHbl  Ha  cepun,
npegctasngowme cobow  nocnenosa-

TeNbHOCTW MAYLLUWX MOAPAL /eT, 3Hade-
HMA KOTOPbIX OTKIOHAKOTCA OT cpeaHen
MHOroNeTHer BeMYMHbl B MeHbLUYHO
WNY GONMblUytd  CTOPOHY. [lonydeHHble
cepun MOryT OblTb 0ObeAMHEHbI B LIMKIIbI
Pa3IMYHOM MPOOOIKNTENBHOCTU.

PucyHok 1. MHOroneTHaa M3aMeH4YMBOCTb TeMMepaTypbl Bo3ayxa (cneBa) v roqoBoM CyMMbl
ocagkoB (cnpaea) 3a nepuopg, ¢ 1900 r. no 2023 r. B pas3/INYHbIX MPUPOLHbIX 30HaX

[Ona MHoronetHem U3MeH4YMBOCTU
CpeQHeroooBoy TeMrepaTtypbl  BO34yXa
019 BCexX MpeAcTaBNeHHbIX MPUPOaHbIX
30H XapakTepHo NpeobnagaHre KOPOTKMX
cepun, NPOOOMKUTENBHOCTBIO B CpeHeM
1-4 ropa. lNMpudeMm, Tennble (C Temnepary-

paMy  Bbllle MHOroNeTHew cpegHen)
M XonodHble (C TeMmnepaTypaMu  Hubke
MHOIONETHEW cpenHen) cepum B
Pa3IMYHbIX  00NacTaAX MepeKpbiBatoTCS.

OTMeyvaeTcs ellle ogHa obLaa TeHOeHLU s

— CTOWKOe TnpeBbllleHne MHOroneTHewM
cpegHerogoBow TemMmnepaTtypbl, HadMHag
c 1998 ropma. TakMM 06pPa3oM, MOXKHO
coenaTtb BbIBOA O TOM, 4YTO TeHAOEHLMU
MHOFONETHEN M3MEHYMBOCTW CpeaHerogo-
BblX TemMnepaTyp BO34yxa HOCAT WHTPa-
30HaNbHbIM  XapakTep W WUMeeT aBHbIN
TpeHa K MOBbILLEHMIO.

MHOToNeTHaa W3MEeHYMBOCTb rOO0-
BOM CyMMbl OCAKOB Takye MnoOBepyKeHa
LIMKNMYeCckMM KonebaHmam (Puc.l), ogHako
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UeTKKX  3aKOHOMepHOoCcTer U1 OBLMX
TPeHOOB Mexay pPasuuyHbIMK Mpupoa-
HbIMW 30HAMW BbIABUTb He yaanocs.
Hanuyme  3aKOHOMEPHbIX  LMKIM-
UeCKMX  M3MEeHeHUM  MeTeod1eMeHTOB
elle He O3HadaeT, 4TO MNpPoUCXoauT
V3MeHeHue TpaeKTopu Pa3BUTUA
no4BoobpazoBaTeNbHbIX MpoLLeccos.
Ha npoduneobpasytollime npoueccbl B
nepByto odepenb OKasblBaeT BAWAHME
OAHOHaMpaBneHHoe YyCToM4YMBOE OTK/O-
HEeHWe MnapaMeTpoB OT KIMMaTUYEeCKOMN
HOPMBbI, KOTOPYIO MOSyYatoT ocpeaHeHeM
KIMMaTONOrMYecKMx AaHHbIX, paccyYMTaH-

HblX 0019 nocnepoBaTefbHbiX 30-NeTHMX
neproaos., 3aBepLUaroLLLmMxcsa rooomMm,
KOHYatoLMMca Hyem [3].

CpaBHeHMe KNMMaTUYeCcKMX HOPM B
pany HabntooeHmn ¢ 1901 go 2020 rr. (Tabn.
1) BbIABWAO TeHASHLMIO K YyBeIUYeHUIo

KNVYMaTUYeCKOM HOPMbl CpeaHerogoBom
TemnepaTypbl BO34yXa. Mpuryem,
yBenuyeHme - KIMMaTu4eckom  HOPMbI

3a 30-netHUM nepuog ¢ 1991 no 2020
rogbl MO CpPaBHEHUIO C KAMMATUMYECKOW
HopMOWM nepumoda ¢ 1901 no -1930 rogbl
BO BCeX TMPUMPOAHbIX 30HaxX COCTaBWUIIO
tonee 1,5 °C.

Tabnumua 1

MN3MeHeHMe KnMMaTUYeCKoOM HOpPpMbl CpeaHerogoBoM TeMnepaTypbl Bo3AayXa U rogqoBom
CYMMbI ocagkoB 3a nepuopg ¢ 1900 r. no 2023 r. B pa3/IM4HbIX NPUPOAHbIX 30HaX

[Tepuon, roast

CpenHsisi MHOTOJICTHSIS
TeMrieparypasosayxa, °C

CpeaHsist MHOTOJIETHSISI CyMMa
0CaJIKOB, MM

Taeocnas npupoonas 30na, IHIIOM «/lucunoy, Jlenunepaockas obracme

1901-1930 3,6 595
1931-1960 39 610
1961-1990 4,0 636
1991-2020 55 669
Jlecocmennas npupoonas sona, IIIIOM «Kamennas cmenvy, Boponedcckas oonacmo
1901-1930 52 496
1931-1960 5,6 436
1961-1990 6,0 507
1991-2020 7,3 508
Cmennas npupoonas 3ona, IHIIOM «Benvie npyoviy u IIIIOM «Koznosckuiiy, Boneoepadckas obracmo
1901-1930 58 439
1931-1960 57 407
1961-1990 6,4 457
1991-2020 75 438

B kadvecTBe NMHOMKATOPOB M3MeHEHIWHA

KNMMaTa  MCMOoNb30oBanu  reHeTudeckme
TUNomMopdHble MPUW3HAKKM  MO4YB, COOT-
BETCTBYIOLIME  KIMMATUMYEeCKoM  HopMme

no4yBooOpazoBaHUd, TNy nNpoduneodbpa-
3ylOLLEero npouecca M TUMY 3KOCUCTEMBbI.
Ina MOHUTOPUHIA MPUMEHANMUCL 3 TUNa
MOYBEHHbIX MHOMKATOPOB: TUMOMOPGHbIE,
TBepaoodasHble M BUOreHHbIE.

K TMNmoOMOp@HbIM OTHOCATCA MOpPdO-

reHeT4ecKni npodunb (Mopdonormnyec-
Kve napaMeTpbl 1 TBepOoodasHble Mpw3-
HakW), dumsmyeckme NpoPun (MIOTHOCTb
CNOYXeHMA, MOPO3HOCTb, arperaTHbiv U
rpaHy1OMeTpPUYEeCKMIM COCTaBbl, MMOPOMNO-
rMUYecKMiM Npodusb), OPraHo-ryMyCoBbIM
(rymycoBbiv) npodunb (Purc.2), xmmuuec-
Kne npodurnu (KMCNOTHO-LLEeIo4YHOM,
KanbUMeBbln, coneson, MNIMK, aneMeHTHbIM
cocTaB).
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PucyHoOK 2. IMHaMuMKa cogepXXaHUs ryMyca B NMaxoTHbIX nouBax MMN3M «Ko3noBcKun»

K 6WOreHHbIM OTHOCATCA pPacTu-
TeNbHbIM MOKPOB, BUoNorMyeckoe pasHo-
obpa3me U TaKCOHOMUYECKMM COCTaB,
CTPYKTYypa coobLLecTB MakponeaodayHbl,
MUKpobMonormyeckad U Tpoduyeckasa
AKTUBHOCTb MOYBEHHOW GUOTbI (PUC.3).

MaTtepunanbl cpenHe- (70 neT) wu
O0NrocpoYHbiX (6onee 120 neT) wvccneno-
BaHWM  TUMOMOPOHBIX  XapPaKTePUCTUK
noys Ha nonmroHax noYBeHHo-
DKOMOMMUYECKOrO  MOHUTOPWHIA, AaHHble
no dayHe v Gnope, a Takke MHOroneTHemn
M3MEHUYMBOCTM  KIMMATUYECKMx  Mnapa-

METPOB MO3BOMAIT onpenennTb TpeHObl
PucyHoK 3. Tpodunueckasa CTpyKTypa

AOJITOCPOHHOTO  MSMEHEHMA  MO4B T4 MakKpodayHbl noys MNM3M «Ko3noBcKmMm»
BIIMAHNEM NM3MEHEHWA KITMMaTa. (MK) n NN3M «Benbie Mpyabi» (MBM)

CNMNCOK UCNONb30BaHHbIX IUTEPAaTypPbI:
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UO‘K: 631.4
SURXONDARYO VILOYATI SUG‘ORILADIGAN, LALMI VA
YAYLOV TUPROQLARI, MONITORING TADQIQOTLARIDA
ANIQLANGAN SALBIY HOLATLARNI BARTARAF ETISH
YO'LLARI

Ismonov Abduvaxob Jo‘rayevich,
bo'lim mudiri, b.f.n.,
e-mail: abduvahob60@mail.ru

Kattayeva Gulnoza Norqulovna,
katta ilmiy xodim v.b., b.f.fd,
e-mail: gulnozakattaeva@ mail.ru

Mamajanova O‘ktamxon Xasanbayevna,
b.ffd (PhD). k.ix,
e-mail: mamajanova-1783@mail.ru

Tuprogshunoslik va agrokimyoviy tadqgiqgotlar instituti

Annotatsiya. Magolada 2024-yili viloyatni sug'oriladigan, lalmi va yaylov tuproglarida
o'tkazilgan monitoring tadgigotlarida aniglangan holatlar bayon etilgan. Unga ko'ra, viloyat
tuproglarda kechayotgan holatlar ya'ni, lalmi tuproglar turli darajada eroziyasiga uchragan
haydalma yerlar maydoni viloyat bo'yicha 84,5% tashkil etib, sug‘oriladigan o'tlogi tuproglarni
gatlamlaridagi gumus migdori o'rtacha 0,20-120%, harakatchan kaliy 67-223 mg/kg va fosfor
52-20,2 mg/kg, lalmi to'q tusli bo'z tuproglarning haydov gatlamida gumus migdori o'rtacha
1,0-1,23%, harakatchan fosfor o'rtacha 6,39-19,72 mg/kg, harakatchan kaliy esa 48-194 mg/kg
tashkil etganligi aniglandi. Ayrim hududdagi tuproq goplamlarida tahlikali jarayonlar vujudga
kelganligi aniglandi. Tuprog degradatsiya jarayonlari, viloyat tuprog goplamlarida eng ko'p
uchraydigan salbiy holatlardan hisoblanishi kuzatildi.

Kalit so‘zlar: sug'oriladigan o'tlogi tuproglar, lalmito'q tuslibo'z va tipik bo'z tuproglar, eroziya,
yemirilish.

AHHoOTauusa. B cTaTbe OMmMcaHbl COCTOAHWSA, BbIABAEHHbIE B XOOEe MOHUTOPUHIOBbLIX
mccnenoBaHuMiM, NpoeeaeHHbix B 2024 rofy Ha OpollaeMblX, 3aleXHbIX M MacTOMLHbIX Mo4YBax
pervoHa. 1o HeMy cUTyauua C moYBaMK pPeruvoHa, TO eCTb MJIolladb MaxXOTHbIX 3eMefb C
Pa3MUYHOM CTEMEeHblo 3pyAMPOBaHHbIE MalleHHble Mo4B cocTaBndeT 845% ob6nactu, a
KOMMYECTBO TyMycCa B C/OAX OpOLIaeMblX JIYTOBbIX MOYB cpefHee cofepykaHWe MOaBMYKHOIo
Kanus coctasngeT 0,20-1,20%, MOOBWXKHOMO Kanua 67-223 Mr/kr un docdopa 52-20,2 Mr/kr,
cpenHee copepaHue rymyca 1,0-123%, noasuMkHoro dochopa 6,39-19,72 Mr/Kr 1 mogBVMXKHOIro
Kanms  48-194 Mr/kr. YCTaHOBAEHO, UTO B [MOYBEHHOM T[OKPOBE HEKOTOPbIX PernoHoB
MPOABUIMCH ONacHble Npolecchbl. OTMeYeHO, YTO MPOoLECCh Aerpanaumnm nodB aBAatOTCA OOHUM
13 Hambonee PacnPOCTPAHEHHbIX HEMATUBHbIX AB/IEHWIN B MOYBEHHOM MOKPOBE PEervoHa.

Krnro4deBble c/10oBA: opollaeMble NYroBble MOYBbl, CyxmMe TEMHO-CeEPblE U TUMUYHbIE cepble
MOYBbI, 30031, Pa3MbIB.

Annotation. This article describes conditions identified during monitoring studies
conducted in 2024 on irrigated, fallow, and pasture soils in the region. According to it, the
situation with the soils of the region, that is, the area of arable land with varying degrees of
erudite arable soils is 84.5% of the region, and the amount of humus in the layers of irrigated
meadow soils, the average content of mobile potassium is 0.20-1.20%, mobile potassium
67-223 mg/kg and phosphorus 52-202 mg/kg, average humus content 1.0-123%, mobile
phosphorus 6.39-19.72 mg/kg and mobile potassium 48-194 mg/kg. It was established that
dangerous processes have appeared in the soil cover of some regions. It has been noted that
soil degradation processes are one of the most widespread negative phenomena affecting the
region's soil cover.

Key words: irrigated meadow soils, dry dark gray and typical gray soils, erosion, washout.
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Kirish. O'zbekiston
Vazirlar Mahkamasining 2000-yil
23-dekabrdagi 496-sonli garori ijrosini
ta'minlash  magsadida, Respublikaning
barcha gishlog xo'jaligiga yarogli yerlarida
tuprog monitoring tadgigot izlanishlari
bajarilmogda. Tuprog monitoringi tad-
gigotlarini o'tkazishning asosiy vazifalari,
tuprogda kechayotgan barcha jarayon-
larni rejimli kuzatuvlar asosida yuritish,
tashkil etish orgali uni antropogen va
boshga omillar ta'sirida kechayotgan
o'zgarishini  aniglash, uning tuproq
unumdorligiga ta'sirini o'rganish, salbiy
jarayonlarni belgilash va uni bartaraf
etish chora tadbirlarini ishlab chigishdan
iborat [1].

O'zbekiston  Respublikasi  gishlog
xo'jaligini rivojlantirishning 2020-2030 vyil-
larga mo'ljallangan strategiyasini tasdig-
lash  to'g'risidagi  «tabiiy resurslardan
ogilona  foydalanish  va  atrof-muhit
muhofazasini ta’'minlash tizimini takomil-
lashtirish» [2] hamda gishlog xojaligini
modernizatsiya qilish va jadal rivojlantirish-
ga katta ahamiyat berilgan.

Respublikasi

Tadgiqot uslublari asosini,
Respublikamizda nashr etilgan “Davlat
yver kadastrini yuritish  uchun tuproqg
tadgigotlarini bajarish va tuprog karta-

larini  tuzish bo'yicha yo'rignoma” [3],
shuningdek, giyosiy-geokimyoviy, labora-
toriya-analitik hamda ma'lumotlarni
matematik-statistik tahlili uslublari tashkil
etadi. Dala sharoitida go'yilgan asosiy
kesmalarda tuprog profilining morfologik
tuzilishi  va asosiy belgilari  o‘rganildi,
laboratoriya-analitik  tadgigotlar  uchun
tuprog va grunt suvlaridan namunalar
olindi. Analitik tadgigotlar OzPITI ning
“Paxta maydonlarida tuproglarning
agrofizikaviy, agrokimyoviy va mikrobiolo-
gik xossalarini  o‘rganish uslublari” [4],
TAITIda ishlab chigilgan, umumagabul
gilingan uslublar asosida bajarildi.
Tadqiqot joyi va tabiiy sharoitlari.
Surxondaryoning g'arbiy wva shimoliy-
g'arbiy  gismida  joylashgan baland
tog'lar, viloyatda o'zgacha iglimiy sharoit
hosil  qgiluvchi  omillardandir.  Janubiy

TUPROQSHUNOSLIK

chegaradagi  ochiglik  esa  shimoliy,
shimoliy-g‘arbiy havo ogimlarining viloyat
hududiga kirib kelishi uchun ,darvoza®
hisoblanadi. Viloyat iglimi subkontinental,
qishi ilig, yozi issig va qurug bo'ladi.
Tekislik gismining iglimi qurug subtropik.
Yozi jazirama issig va uzoq, qgishi ilig va
gisga. VYillik o'rtacha temperatura 16 —18
S° lyulning ortacha temperaturasi 28-
32 S° yanvarda 2,8-3,6 S°. Havo haroratini
ortishi Surxondaryoni daryo vodiy relyefi
bilan chambarchas bog'lig bo'lib, tekislik
va cho'l hududlarida yugori tog, tog’
oldi, tog' osti zonalarida biroz pastligi
ko'rinadi. Surxondaryo-Sherobod vodiysida
havoning o'rtacha harorati 159 S° -18,1 S°
ni tashkil etadi. Bundan tashqari, viloyat
tog'lar orasidagi berk botigda joylash-
ganidan bu yerda yog'in kam. Viloyatning
janubiy tekisliklarida vyiliga 130-140 mm,
Hisor tog'lari yon bag'irlarida 445-625 mm
yog'in yog'adi. Yog'inning asosiy gismi gish
va bahorda tushadi [5;6].

Tadgiqot natijalari va ular
muhokamasi. 2024-yilda institut
mutahassislari tomonidan Surxondaryo

viloyatining lalmi, yaylov va sug'oriladi-
gan gqgishlog xo'jaligi yer maydonlarida
targalgan tuproglarini  [7] monitoring
nugtai nazardan, kompleks o'rganish
bo'yicha katta hajmdagi tadgigotlari
amalga oshirildi. Tadgigotlar joyi sifatida
guyidagi: Surxondaryo viloyati Sherobod

tumanidagi  E.Berdiev  nomli, Angor
tumanidagi Sh.Rashidov nomli, Termiz
tumanidagi Do'stlik, Qumago'‘rg'on

tumanidagi S.Boymatov nomli, Sariosiyo
tumanidagi |.Diyorov nomli, Uzun tuma-

nidagi Guliston, Jargo'rg'on tumanidagi
Oqggo'rg'on, Denov tumanidagi Karimov
nomli va Boysun tumanidagi Sayrob

xo'jaliklardan ajratilgan monitoring kalit
maydonlarning statsionar ekologik
maydon (SEM va YaSEM) larida o'tkazildi.
Quyida viloyat hududlaridan ajratil-
gan asosiy tuprog guruhlardan Kkeltirib
ularni xossa-xususiyatlari bayon keltirigan:
Jarqgo'rg'on  tumani «Oqqo‘rg‘on»
massividagi kalit maydon (KM) hamda
ularda joylashgan SEM va YaSEM tuproglari
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allyuvial-prolyuvial yotgiziglardan tashkil
topgan Surxon daryosining |-l gayir
usti terrasalari geomorfologik rayonida
joylashgan. KM tuproglari sifatida eskidan
sug'oriladigan o'tlogi tuproglar ajratildi.
KM tuproglarida yer osti suvlari sathi 15-
2,0 m atrofida mavsumiy o‘zgarib turadi.
Keyingi villardagi sug‘orishlar natijasida,
berk havzalarda yer osti suvlari harakati
sekin joylarda uning sathi ko'tarilib borib
o'tloqi tuprog shakllangan, bundan
tashgari  hudud daryo suvlari bilan
awvallari yuvilib turgan. Bir metrdan quyida
og'ir, o'rta gumoglar tarkibida, gum
gatlamlari uchrab gatlamli yotgiziglar
kuzatiladi [8].

Sug'oriladigan  o'tlogi  tuproglarni
mexanik tarkibi og'ir, orta va yengil
gumogli bo'lib, yengil gumoglar gatlamlar
shaklida, gum va gumloglar bilan almashib
keladi. Sug'oriladigan o'tlogi tuproglarni
gatlamlaridagi gumus miqgdori o'rtacha

0,20-1,20%, harakatchan kaliy 67-223 mg/
kg va fosfor 52-20,2 mg/kg ni, valpi azot
0,054-0,080%, umumiy fosfor 0,142-0,33%,
kaliy 093% dan 2,54% gachani tashkil
etadi. O'tkazilgan kimyoviy tahlillarda anig-
landiki, hudud va mintaga sug'oriladigan
o'tlogi tuproglari gumus va oziga unsur-
lari bilan kam darajada ta'minlangan [9]
(Rasm).

KM  ning sug'oriladigan  o'tloqi
tuproglari kuchsiz darajada sho'rlangan,
sho'rlanish  tipi  xlorid-sulfatli.  O'tlogi
tuproglarda yer osti suvlari harakatini

ta'siri katta bo'lishiga garamasdan, bu
tuproglarda karbonatlar tuprogni haydov
gatlamida o'rtacha 80% ni tashkil etadi.
Gipslar tuprog tarkibida sochilgan holda
uchrab, ular migdori o'rtacha 1,8-3,03%.
Eskidan sug'oriladigan o'tlogi tuproglar
kesmasini quyi gatlamlarida zang dog'lari,
kulrang va sarg'ish rangda gum to'sha-
malari uchrashi aniglandi.

L6 437
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Rasm. Gumus bilan ta’'minlanganlik darajasi, (haydov qatlamlari bo‘yicha) % hisobida

Tuproglar dehgonchilikda
davrlardan foydalanib  kelinganligidan,
ayrim hududlarda agroirrigatsion qgat-
lamlar 80sm gacha shakllangan [10]. KM
joylashgan joy daryo vodiysiga hamohang
ravishda janubga tomon biroz giya, yer
osti suvlari ogimi ham asosan, janubiy
yo'nalishda harakat gilishi hamda, keyin-
chali esa daryo o'zaniga umumiy ravishda
go'shilib  ketishi aniglandi. Tadgigotlar

uzoq

davrida o'tkazilgan izlanishlarda SEM va
YaSEM tuproglarida yer osti suvlari sathi
150-2,33 m atrofida uchraydi.

Boysun tumani «Sayrob» massivi
hududining past tog'lar va tog' oldi
burmalangan giyaliklarini, elyuvial, delyu-
vial jinslardan tashkil topgan geomor-
fologik rayoni kalit maydondagi SEM va
YaSEMlar lalmi to'q tusli bo’z tuproglardan
tanlangan.

ISSN 2181-0826 MAXSUS SON 4/2025y.



To'g tusli bo'z tuproglarni haydov
gatlami jigarrang, kesakli-donador,
karbonat bo'lakchalari uchraydi, tuproqg
yuzasi qgatgaloglashgan. Kesma profili
quyiga tomon och jigarrang tusga o'tadi,
kuchsiz nam, og'ir va o'rta gumoqgli
mayda qirrali tosh bo'laklari aralashgan,
karbonat bo'laklari uchraydi. Kesmada
bir mertdan boshlab mayda kesakchalar,
karbonat bo'laklari, yer pillasi va mayda
girrali (delyuviall jinslar) toshlar uchraydi.
To'g tusli lalmi boz tuproglar atmosfera
yog'inlari bilan yetarli ta'minlangan, yog'in
miqdori ko'pligidan, bu tuproglar o‘rtacha
darajada yemirilishga tortilgan. Haydov va
haydov osti gatlamlari tuzlardan yuvilgan,
pastki gatlamlarda kam bo'lsa-da tuzlar
mavjudligi ko'rinadi. Bu tuproglarda gips
migdori 1,07% dan 2,77% gachani tashkil

etadi. Kabonatlar  tuproglar kesmasini
yuzasida ortacha 6,86-9,05%, tuproqg
profilini quyi gatlamlarida 7,1-85% tashkil
qgiladi [11]

Lalmi to'g tusli bo'z tuproglarning
haydov gatlamida gumus migdori o'rtacha
1,0-1,23%, gacha yetadi. Yalpi azot 0,066-
0,104%, yalpi fosfor migdori 0,107-0,312%
atrofida, harakatchan fosforni migdori
tuprogning haydov gatlamida o'rtacha
6,39-19,72 mg/kgni tashkil etib, bu tuprog-
lar fosfor bilan juda kam ta’'minlangan
tuproglar toifasiga kiradi. Yalpi kaliy 0,88%
dan 224% gacha, harakatchan kaliy esa
48-194 mg/kg, tashkil etadi. Bu tuproglar
harakatchan kaliy bilan kam ta’'minlangan
tuproglar toifasiga mansub.

Boysun tumani “Sayrob” massivi
hududidan tanlangan KM ning SEM va
YaSEM tuprog qgoplamlari, past tog'lar
va tog' oldi qgiya tekisliklarini lyossimon,
prolyuvial va delyuvial yotqgiziglardan tash-
kil topgan geomorfologik rayonidagi go'rig
tipik boz tuproglardan ajratildi. Tuprogni
ustki gismi  bo'zrang ko'rinishda bo'lib,
yuzasi qurug, quyiga tomon namlik ortib
boradi. Bu tuproglar asosan o‘rta qumoqli,
sho'rlanmagan. Bu tuproglarda eroziya
jarayonlari jadal davom etayotganligidan,
karbonat zarrachalari tuproglar qgopla-
mini yuza gismlaridan boshlab uchraydi.

TUPROQSHUNOSLIK

Chimli gatlamlarida gumus migdori 0-3
va 0-8 sm qgatlamda 0,90-129% atrofida
uchrab quyiga tomon kamayib boradi.
Yalpi azot tuproglarni chimli gatlamlarida
o'rtacha 0,47 - 0,104%, fosfor 0,175- 0,24%,
kaliy 106- 1821% atrofida uchrayda.
Tuproglar gipslashmagan [12].

Ushbu qgo'rig lalmi tuproglarda yer
osti hayvon izlari va inlari ko'plab uchralb,
efemer o'simlik ildizlari chuqur Kkirib
bormagan. Tuproqg tarkibida karbonatlar
sochilgan holatda uchraganligidan
tuprog gatlamlari  zichlashib  ketgan.
Quyi gatlamlarda nam gochgan. Hudud
tuproglarida  namni  kamligi  tufayli,
tuprogni yuza qgismi o'simliklar olami
bilan kam qgoplangan, natijada tuprogda
yemirilish jarayonlari  jadal davom
etayotganligi kuzatildi [11; 13].

Xulosa. Surxondaryo viloyati stat-
sionar ekologik maydon tuproglari kimyo-
viy tahlil natijalari asosida, gumus miqgdori
bo'yicha barcha tuproglar o'rtacha va kam
ko'rsatgichlarda, karbonatlar migdoriga
ko'ra, asosan kuchsiz va o'rtacha darajada
karbonatlashgan, gips migdorlari juda
kam bo'lib gipslashmagan tuproglarga
mansubligi kuzatildi.

Xulosa qilib aytganda, viloyat yerlari-
ning qgishlog xoYjaligida foydalaniladigan
asosiy gismi tog‘ oldi va tog' osti, past va
o'rta palandlikda  tog'lar  hududida
joylashgan bo'lib, sho'rlanishga qgarshi
agromeliorativ tadbirlar katta hajmlarda
talab etilmaydi, birog bu hududlarda
gishlog xo'jaligini yuritishni chegaralovchi
degradatsiya jarayonlari jumladan suv va
irrigatsiya eroziyalari keng targalganligi
aniglandi.

Surxondaryo viloyati sug‘oriladigan,
lalmi va yaylov tuproqlarida tuproq
monitoring tadqiqotlarida aniglangan
salbiy holatlar

Yugoridagi dala va Kkimyoviy tahlil
natijalari  ma'lumotlarini  gayta ishlash
jarayonida, o‘rganilgan statsionar va yarim
statsionar ekologik maydon (SEM va
YaSEM) tuproglari avvalgi tadgigot natija-
lariga  solishtirilganda, juda  sezilarli
o'zgarishlar kuzatilmagan. Shunga qgara-
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masdan, sug'oriladigan yer maydonlarida
antropogen va tabily omillar ta'sirida
borgan o'zgarishlardagi, salbiy jarayonlar
atroflichi  tadqgig etildi. Ayrim hudud
tuprog goplamlarida tahlikali jarayonlar
vujudga kelganligi aniglandi.

1. Viloyat sug'oriladigan yer may-
donlarida gumus va oziga unsurlarini
keskin  kamayib  borish  tendensiyasi
aniglandi. Xususan, Sherobod cho'llarida
joylashgan (tagir-o'tlogi  tuproglar)
Sherobod tumanidagi sug‘oriladigan yer
maydonlarini 26689,7 gektari 1% gacha,
9978,2 gektari 1-2% gacha gumus bilan
ta'minlanganligi  aniglandi. Tumandagi
Talloshkon massivini 4287 ga E.Berdiyev
nomli massivda 4862 ga va O'zbekiston
massivida 396lga. yer maydonlari 1,0%
gacha gumus bilan kam ta'minlangan
tuproglar toifasiga kirishi aniglandi.

2. Sariosiyo tumanidagi sug‘oriladi-
gan yer maydonlarida 1,0% gacha bo'lgan
gumus bilan kam ta'minlangan yerlar
9198, 7ga, 2,0% gacha gumus migdoriga
ega yerlar 293472 gektarni tashkil etishi
tadgigotlarda aniglandi. Gumus bilan
kam ta'minlangan vyerlar tumandagi
Y.Oxunboboev nomli (1556,7ga), Z.M. Bobur
nomli (1245,3ga) va Dashnobod massiv
(1016,9ga)larida aniglandi.

3. Sherobod tumanidagi taqir-
o'tlogi va o'tlogi tuproglarda joylashgan
sug'oriladigan yer maydonlarini 338150
gektari harakatchan fosfor bilan juda kam
ta'minlanganligi  aniglandi.  Jumladan
E.Berdiyev massivida 4678,4 ga, O'zbekiston
massivida 45049 ga, V.Qodirov nomli
massivda 40457 ga, Talloshkon massivida
4160,4 ga, va N. Murodov nomli massivda
47958 gektar sug'oriladigan tuproglari
kiradi.

4. Sariosiyo tumanida harakatchan
fosfor bilan juda kam ta'minlangan
91217 ga, kam ta'minlangan 169,55 ga.
sug'oriladigan (tipik bo'z va bo'z-o'tlogi
tuproglarda) yer maydonlari aniglandi.
Shundan, Dashnobod massivida 1696,3
ga, Z.M.Bobur nomli massivda 11829 ga va

G.Xidirov nomli massivda 1136,5 gektar yer
maydonlari kiradi.

5. Sug'oriladigan yer maydonlari
tuproglarida qgishlog xo'jaligi  ekinlari
uchun  kerakli  bo'lgan  harakatchan

kaliy moddalarini ahamiyati juda katta.
Keyingi vyillarda sug'oriladigan tuproqgda
harakatchan kaliyni yetishmasligi kuzatil-

moqda. Masalan: Sherobod tumanida
144289 ga juda kam, 198293 ga kam
ta'minlangan  sug'oriladigan  tuproglar
bo'lib  hisoblanadi.  Sariosiyo  tumani
sug'oriladigan yer maydonlar tuproglarida,
jami  sug'oriladigan  gishlog  xo'jaligi
verlari 12133 gektar, shuning 9449
gektari almashinuvchi kaliy bilan kam

ta'minlanganligi aniglandi.

6. Surxondaryo viloyati sug‘oriladigan
tuproglarining  unumdorligini  oshirish
va ekologik muhitini sog'lomlashtirish u
yerlarning sho'rlanish darajasini pasaytirish
bilan bevosita bog'lig bo'lib bu esa, o'z
navbatida yugorida izohlangan tuproglarni
tizimli asosida sug‘orish, sho'r yuvish davr
va muddatlarini rejalashtirish  imkonini
beradi. Viloyatda sug'orish va sho'r yuvish
me'yorida ilmiy asosda amalga oshirilishi
zarur.

7. Lalmi tuproglar haydalma gatlami-
da gumus va oziga moddalari umumiy
miqgdori o'rtacha 0,4-142%, yalpi azot 0,10-
011% tashkil etadi. Tuprogdagi harakat-
chan fosfor migdoriga ko'ra, o‘rganilgan
tuproglar asosan juda kam va kam
ta'minlangan, harakatchan kaliy migdoriga
ko'ra, kam va o'rtacha ta'minlangan
tuproglar guruhiga kirishi  kimyoviy tahlil
ma’lumotlari asosida (Sariosiyo, Boysun,
Uzun va Sherobod tumanlarida) aniglandi.

8. Lalmi tuproglarda turli darajada
eroziyasiga uchragan haydalma yerlar
maydoni viloyat bo'yicha 845% tashkil
etadi, shundan kuchli yuvilgan tuproglar
4869% ni  (Boysun tumani), o'rtacha
yuvilgan tuproglar 36,75% ni va kam yuvil-
gan tuproglar 1456% ga (Boysun, Uzun,
Sariosiyo va Denov tumanlari) teng. Lalmi
jigarrang tuproglarda atmosfera yog'inlari
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ko'prog bo'lganligidan  ular, eroziya
jarayonlariga uchragan, ya'ni o'simliklar
goplami  kam joylarda, bu tuproglar

o'rtacha va kuchli darajada yemirilishga
uchragan.

9. Viloyatda targalgan tuproglarning
asosiy  qgismi  (sug'oriladigan  zonada)
o'rta mexanik tarkibli bo'lib, tog’ jigarang
tuproglar og'ir mexanik tarkiblidir, ayrim
tuprog kesmalari butun kesma chuqurligi
bo'yicha o'rta va og'ir mexanik tarkibdan
iborat. O'ta gonigarsiz suv o'tkazuvchanlik
-50 mm dan kam. Bunga, haddan tashqgari
zichlashgan (zichligi 1,6 g/sm?® va undan
yuqgori) kuchli sho'rlangan, sho'rtoblash-
gan og'ir gumogli va loyli mexanik tarkibli
tuproglar Sherobod, Muzrabod, Termiz,
Jargo'rg'on va Angor tumanlaridagi
tuproglar kiradi.

Tuproq monitoringi tadgigotlarida
aniglangan salbiy holatlarni bartaraf etish,
tuproq qoplamini unumdorligini oshirish,
saglash va muhofaza etish maqgsadida
quyidagi chora-tadbirlar taklif etiladi:

- Sug'oriladigan qgishlog xo'jaligi
verlari  tuprog unumdorligini  oshirish,
saglash va yaxshilash magsadida
hamda olib chigib ketilgan oziga unsurlari

o'rnini to'ldirish  uchun gektariga 19-
21t. organik o'd‘itlardan solishni  taklif
etamiz: tadbir-larni  Sherobod, Angor,

Muzrabod va Termiz tumanlariga go'llash
mumkin.

- Sug'oriladigan tuproglarda gumus
migdori kamayishining oldini olish, uning
zahiralarini  to'ldirish, katta migdorda
biomassalar tarkibida olib chiqgib
ketilayotgan ozuga moddalarining o'rnini
goplash, tuprogni organik moddalar
bilan boyitish, o'simliklarni oziglantirishni
to'g'ri yo'lga qgo'yish magsadida almash-
lab ekishni 1.2 va 1.3 (lyil: g'alla 2 yil g'o'za;
va 1vyil galla: 3 yil g‘o'za) tizimini joriy etish
zarur. Ushbu tadbirlarni Qumago'‘rg'on,
Denov, Jargo'rg‘on va Sariosiyo tumanlari-
da go'llash yugori samara beradi.

- Sug'oriladigan yerlarda tuproqg
organik moddasi(chirindi)ning kamayishi
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uning agrokimyoviy xossalarining ko'p
jjobly tomonlarining yo'golishiga olib
keladi. Buning oldini olish uchun mahalliy
o'gitlarni  kompostlar va biogumuslar
shaklida solish zarur. Bu tadbirlarni
Uzun, Sariosiyo, Denov, Qumago‘rg‘on va
Sho'rchi tumanlarida joriy etish tuprogda
mikrobiologik faollikni rivojlantiradi  va
tuprogda ko'prog chirindini vujudga, tup-
rog unumdorligini oshishiga olib keladi.

- Sherobod (tumanidagi Tallashkon,
Murodov nomli  massivlar) cho'llarida
sug'olariladigan tagir-o'tlogi va o'tlogi tup-
roglarni ikkilamchi  sho'rlanishini  olish
magsadida, meliorativ tadbirlarni o'tkazish
ya'ni, kollektor va drenajlarni o'z vaqgtida
tozalash, sho'rini yuvish, shamol eroziyasi-
ga uchragan (qumli, gumlogli va yengil
mexanik tarkibli) maydonlarga, ihota
daraxtzor (tutzor, tol va terakzor) larni barpo
etish magsadga muvofigdir. Yuqgoridagi
tuprog tahlil  ma’lumotlaridan  kelib
chigib, tagir-o'tlogi tuproglarini gumus va
oziga moddalar bilan boytish magsadida
mahalliy o'g'itlarni kompostlar shaklida
bir gismini kuzgi shudgordan oldin solish
kerak hamda kuzgi shudgorlarni sifatli
o'tkazish zarur.

Surxondaryo viloyati sug‘oriladigan
tuproglarining sug'orish  va agrotexnik
tadbirlar ta'sirida haydov osti va undan
pastki gatlamlarining o'ta zichlashishi
kuzatilib, bu gatlamlarni bartaraf qilish
uchun chugur yumshatish va ko'p villik

dukkakli  ekinlar  o'stirish ~ magsadga
muvofigdir.

Sug'oriladigan  yer  maydonlarida
eroziya jarayonlari  Sherobod, Angor,

Jargo'rg'on,Qumago’rg‘'onvaSho'rchitumani
yerlarida uchraydi va tuprog yemirilishi ol-
dini olish magsadida, kuzgi shudgordan
oldin organo-mineral o'g'itlardan gektari-
ga 15-20t dalalarga kiritish, giyalik yerlarda
tuprog yuvilishini oldini olish magsadida
ko'ndalang shudgorlash va sug'orish
(egatlararo sug'orish), dala chetlariga ihota
daxtlarini o'tkazish hamda almashlab ekish
tizimini yo'lga go'yish zarur.
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IQLIM O‘ZGARISHI VA TUPROQ DEGRADATSIYASI
SHAROITIDA KREMNIY ASOSLI PREPARATLARNING GUMUS
BARQARORLIGI VA G‘O‘ZADA ANTIOKSIDANT HIMOYANI
KUCHAYTIRISHDAGI ROLI

Gafurova Lazizaxon Akramovna’,
Mamasoliyeva Malika Adxamovnd’,
Mazirov Mixail Arnoldovich™

‘Mirzo Ulug'’bek nomidagi O'zbekiston
Milliy Universiteti,
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Annotatsiya. Global iglim o'zgarishi va davom etayotgan tuproq degradatsiyasi qurg‘ogchil
agroekotizimlarga sezilarli ta'sir ko'rsatib, tuproglarda biokimyoviy jarayonlar va uglerod
bargarorligini izdan chigarmoqgda. Ushbu tadgigot sug‘oriladigan allyuvial-o'tlogi tuproglarda
kremniy asosidagi preparatlarning tuprogdagi gumus miqdori va “Buxoro-8" g'o‘za navining
12 kunlik nihollarida antioksidant fermentlar faolligiga ta'sirini baholadi. Tadgigot natijalari
fermentativ faollikning oshishida aynigsa, Aminosid-Silicon preparatining eng yugori
ta'sirga egaligini ko'rsatdi. Olingan ma'lumotlar kremniyli preparatlar tuprog gumusining
bargarorligini ta'minlashi hamda g‘o'zada ferment tizimlarini faollashtirishi orgali qurg‘ogchil
hududlarda degradatsiya jarayonlarini yumshatishda istigbolli adaptatsion yondashuv ekanini
tasdiglaydi.

Kalit so‘zlar: iglim o'zgarishi, sho'rlangan tuproglar, g'o‘za, peroksidaza, polifenol oksidaza,
superoksidismutaza, gumus, o'simlik biokimyosi, kremniyli preparatlar, adaptatsion yondashuvlar.

AHHoTaAums. [NobanbHble M3MEHeHWA KrmaTta ¥ Npoao/mKkatolaaca aerpafaumna rnods
OKa3blBaOT CylIeCTBEHHOE BIMAHME Ha 3acylUMBbIE arpOaKOCKCTEMbI, HapyLlasa GroxMMmyec-
KMe mnpouecchl M YCTOMYKMBOCTb yriepona B rno4yse. B gaHHoOM paboTe M3ydeHO BO3OencTBue
KpeMHuicooepyKallMx MnpenapaTtoB Ha COoOepyKaHWe rymMyca B OpOLUaeMbiX as/itoBKanbHO-
NIYroBbIX MO4YBax, a TakXKe Ha aKTMBHOCTb aHTUMOKCUMOAHTHbBIX GepPMEHTOB Y 12-OHEBHbIX CEeAHLEB
xnon4yaTHKKa copTa «byxapa-8». Pesynbrathl Mokasalu, 4To Haubosbliee CTUMyNupytoLllee
BAVSAHME Ha  GepMeHTaTVBHYIO aKTMBHOCTb  OKa3biBaeT npenapaT  AmuHocua-Silicon.
ronydeHHble [OaHHble CBWUOETENbCTBYIOT O TOM, 4TO TMPWMEHEHMe KpeMHWICoaep M Kallnx
npenapaToB CrnocobCTBYET CTabunM3aumMm rymyca B ModBe W yCuieHuto depMeHTaTUBHOM
AaKTMBHOCTM XJTOMYaTHUKA, ABNAACh MePCreKTMBHbIM adanTalUyOHHbIM MOAXOA0M A9 CMArYeH s
Jerpagaumm noYs B 3aCyLUMBbBIX PErvoHax.

KnroyeBble C/I0BA: M3MeHeHVe KMMaTa, 3aCofeHHble MOoYBbl, X/TONYaTHUK, NepoKcuoasa,
nonmdeHoNoKCcKaasa, CyrnepoKCUaANNCMyTasa, rNyMyc, BUOXMMMUA MOUB, KpPeMHWcoaepKallme
npenapaTbl, adanTauyoHHble MOAXOAb!.

Annotation. Clobal climate change and ongoing soil degradation exert significant
pressure on arid agroecosystems, disrupting soil biochemical processes and carbon stability.
This study evaluated the effects of silicon-based amendments on soil humus content and
antioxidant enzyme activity in 12-day-old seedlings of the cotton variety “Bukhara-8" grown in
irrigated alluvial-meadow soils. The results demonstrated that the Aminosid-Silicon produced
the most pronounced enhancement in enzymatic activity. The findings indicate that silicon
amendments contribute to humus stabilization in soils and stimulate enzymatic activity in
cotton plants, representing a promising adaptive strategy to mitigate soil degradation processes
in arid environments.

Key words: climate change, saline soils, cotton, peroxidase, polyphenol oxidase, superoxide
dismutase, humus, soil biochemistry, silicon amendments, adaptive strategies
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Kirish. Tuprog - yer gobig'ining eng
yuqgori gatlamida hosil bo'lgan biologik
faol g'ovak muhit bo'lib, u o'simliklar
uchun suv va ozuga moddalarining aso-
siy manbai, zararli chigindilarni filtrlash
vositasi hamda global ekotizimda uglerod
va boshga elementlarning aylanishida
muhim ishtirokchidir [1]. Tuprog o'sim-
liklarni suv, ozuga moddalari va mexanik
himoya bilan ta’'minlovchi dinamik tabiat
birliklaridan biri sifatida ham tanilgan
[2]. Tuprog tizimining tarkibiy gqgismlari
o'simliklar uchun zarur bo'lgan 14 ta
mineral ozig moddaning tabily manbai
bo'lib, organik moddalarni saglash va
ozuga moddalarining ekinlar tomonidan
assimilyatsiyasini  ta'minlash  vazifasini
bajaradi [3]. Shu bilan birga, tuprogdan
ogilona foydalanish ekologik toza o'gitlar
yordamida biologik va boshga xossalarni
saglab, gishlog xoYjaligi ekinlaridan sifatli
va mo'l hosil olishga xizmat giladi [3].

Zamonaviy gishlog xo’jaligida “smart”
yoki aqglli o'gitlar ozuga moddalarining
chiqgarilish tezligini, vagtini va davomiyli-
gini nazorat giluvchi vositalar sifatida keng
go'llanilmogda [17]. Raimondi va boshgalar
bunday o'‘gitlarni ozuga moddalarining
chiqgarilish  vaqgtini  fizik, kimyoviy va
biclogik yo'llar bilan o'simlik ehtiyojlariga
moslashtira oladigan nanomateriallar va

bioformulyatsiyalar sifatida ta'riflaydilar
13]. Aqlli o'gitlar nafagat ekinlarning
o'sishi va rivojlanishini yaxshilaydi, balki

an'anaviy o'gitlarga nisbatan atrof-muhit-
gata'sirini kamaytiradi. Ular nano, kompozit
va biologik turlarga bo'linadi [13].

Kremniyli (Si) o'gitlar esa o'simliklar-

ning biotik va abiotik  stresslarga
chidamliligini oshirishda samarali vosita
hisoblanadi [14]. Si ning o'simliklar

tomonidan gabul gilinishi o'simlik turi, ildiz
tizimi va tuprog kimyosiga bog'lig bo'lib,
u o'sish surati, mahsuldorlik va ozuga
moddalarini  o'zlashtirishni  yaxshilaydi
[10,4]. Sho'rlangan tuproglarda ham Si
o'gitlarining  go'llanilishi  o'simliklarning
stressga chidamliligini oshiradi va ularni
patogen zamburug'lardan himoya
giladi [12,7]. Shu bilan birga, tuprogning

biologik, fizik-kimyoviy va suv tarkibini
yaxshilaydi hamda o'simliklar uchun ozuga
moddalarining mavjudligini oshiradi [1,5].

Tuproqgdagi fermentativ faollik
mikroorganizmlarning metabolizmi,
ozuga moddalarining minerallashuvi va
aylanishida muhim ahamiyatga ega [3,11].
Masalan, katalaza fermenti tuprogdagi Kis-
lorod migdori va organik moddalar bilan
bog'lig holda o‘zgarib turadi. Fosfatazalar
erimaydigan fosfat komplekslarini parcha-
laydi va ularni o'simliklar uchun mavjud
giladi, peroksidazalar esa lignin depoli-
merizatsiyasida rol o'ynaydi [11]. O'zbekis-

ton sharoitida sur tuproglari katalaza
fermenti faolligi gumus moddalarning
migdoriga  bevosita  bog'lig ekanligi
aniglangan [18].

Bugungi kunda gishlog xofjaligida
adaptatsion  texnologiyalar -  tuproqg
va ekinlar o'rtasidagi munosabatlarni
optimallashtirish, resurslardan samarali

foydalanish va stress sharoitlariga mosla-
shuvchan ekinlarni  yaratish  bo'yicha
ilmiy yondashuvlar tizimi sifatida rivojlan-

moqda. Bu texnologiyalar orasida aglli
o'gitlar  [17], kremniyli qgo‘shimchalar
[1412], fermentativ faollikni monitoring

gilish tizimlari [3,1118] va tuproq sifatini
baholashning ilg'or metodlari alohida
ahamiyatga ega. Ular gishlog xo'jaligida
hosildorlikni  oshirish, ekologik barga-
rorlikni ta'minlash va tuprog unumdor-
ligini uzog muddat saglash imkonini
beradi. Shu bois, adaptatsion texnolo-
giyalarni  joriy etish  bugungi kunda
samarali, ekologik va igtisodiy jihatdan
bargaror gishlog xo'jaligini yaratishning
kalit omilidir.

Material va usullar

Tadgigot Buxoro viloyati Buxoro
tumani Kunji Qala massivida joylashgan
“Avez, Mirshod, Rustam"” fermer xo'jaliklari
dala maydonlarida olib borildi. Hudud
tuproglarining karbonatli va qurg‘ogchil
sharoitda ekanligi sababli g'o'zaning
(Buxoro-8 navi) o'sishi, biokimyoviy faolligi
hamda tuprogning biologik xususiyat-
lariga bio-preparatlarning ta'siri o‘rganildi.
Tajriba 4 variantda tashkil etildi: nazorat,
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Aminosid-Aton, Aminosid-Silicon va
Bioazot preparatlari. Tuksiz chigitlar 15
ga maydonga 52 kg migdorda ekildi (26
kg nazorat, 26 kg ishlov berilgan urug’).
Egat oralig'i 60 sm, chigit oralig'i 4-5 sm,
chuqurligi 4-6 sm bo'ldi. Har bir preparat
uchun 25 sotix, nazorat uchun 50 sotix
maydon  ajratildi.  Preparatlar 100 g
miqdorda 5 L suvda eritilib 15 kg chigitga
go'llandi, Bioazot 1.1 nisbatda suyultirildi.
Bargdan purkash ishlovi 14-15 iyun kunlari
amalga oshirildi.

Preparatlarning o'simlikdagi
superoksiddizmutaza, peroksidaza,
polifenoloksidaza va katalaza fermentlari
faolligiga hamda tuprogning gumus
migdoriga ta'siri baholandi.

Superoksiddizmutaza faolligi - NBT
(nitroblue tetrazolium) gaytarilishini inhibe
gilish usuli asosida aniglandi. O'simlik
ekstrakti riboflavin, metionin, EDTA va
NBT tutgan reaksiya aralashmasi bilan 10-
15 daqgiga yorugd'likda inkubatsiya qilinib,
absorbsiya 560 nm da olchandi. Bir
birlik SOD faolligi NBT gaytarilishini 50 %

kamaytiruvchi ferment miqgdori sifatida
belgilandi.
Peroksidaza faolligi - tuprog

suspenziyasida pirogallolning H,O, ta'sirida
oksidlanish tezligi asosida 460 nm da
spektrofotometrik ravishda o'lchandi.

Polifenoloksidaza faolligi 0,02 M
pirogallol bilan reaksiya natijasida hosil
bo‘lgan rang intensivligi bo'yicha 410 nm da
aniglangan.

Katalaza faolligi - H,O, goldig'ining
KMNO, bilan titrlanishi orgali baholandi.
Tuprogning gumus  migdori  Tyurin
usulining modifikatsiyasi asosida,
dikromatlar aralashmasida oksidlanish va
ortigcha Cr,0.* migdorining temir(ll) sulfat
bilan titrlanishi orgali aniglandi. Natija
gumus migdori (%) tarzida gayd etildi.

Natijalar va muhokama

Tajriba davomida g'o'za nihollarida
to'rt xil fermentlari superoksiddizmutaza,
peroksidaza, polifenoloksidaza va katalaza
faolligi aniglanib, turli biopreparatlar ta'siri
baholandi (I-rasm). Nazorat variantiga
nisbatan barcha preparatlar fermentlar

TUPROQSHUNOSLIK

faolligini  oshirdi.  superoksiddizmutaza
faolligi nazoratda 212 mg/m! bo'lgan
bo'lsa, Aminosid-Atonda 223  mg/

ml, Aminosid-Siliconda 234 mg/ml va
Bioazotda 2.21 mg/ml ga yetdi. Peroksidaza
faolligi nazoratdagi 337 mg/ml dan
Aminosid-Aton 517 mg/ml, Aminosid-
Silicon 6233 mg/ml va Bioazot 511
mg/ml  variantlarida sezilarli oshdi.
Polifenoloksidaza ko'rsatkichi ham huddi
shunday o'sish tendensiyasini ko'rsatib,
nazoratdagi 4.427 mg/ml ga nisbatan
Aminosid-Aton 674 mg/ml, Aminosid-
Silicon 6.957 mg/ml hamda Bioazot 5.667
mg/ml variantlarida yugori gayd etildi.
Katalaza faolligi esa eng yuqgori darajaga
Aminosid-Silicon qgo'llanilgan  variantda
15.077 mg/ml erishdi, nazoratda esa bu
ko'rsatkich 11.817 mg/ml bo'ldi. Fermentlar
faolligi bo'yicha eng bargaror SE giymatlari
0.012-0.058 oralig'ida bo'lib, olchovlarning
ishonchliligi  yuqgoriligi  tasdiglandi. Bu
natijalar preparatlar aynigsa kremniy
asosli moddalarning antioksidant tizimini
kuchaytirishga sezilarli ta'sir ko'rsatganini
ko'rsatadi.

Olingan natijalar shuni ko'rsatadiki,
go'llanilgan biopreparatlar, aynigsa
kremniy asosli Aminosid-Silicon, g'o'za
nihollarida antioksidant fermentlar faolli-
gini  kuchaytirishda yugori samaradorlik
ko'rsatdi. Bu kremniyning o'simliklarda
stressga chidamlilikni kuchaytiruvchi omil

sifatida  tanilganligi  bilan izohlanadi.
Antioksidant fermentlarining oshishi
o'simlikda reaktiv  kislorod shakllarini

neytrallash jarayonlarining faollashganini
bildiradi. Aynigsa peroksidaza, super-
oksidismutaza va katalaza faolligining
keskin oshishi, sho'rlanish va qurg'ogchilik
kabi abiotik stress sharoitida o'simlikni
himoya gilishda muhim rol o'ynaydi [3,4].

Aminosid-Siliconning eng  yugori
fermentativ faollikni  ta’'minlashi uning
kremniy ionlari orgali hujayra devorini
mustahkamlashi, oksidlovchi stressni
kamaytirishi va fermentlar genlarining
ekspressiyasini rag‘batlantirishi bilan
bog'lig [3]. Bioazot preparati ham fer-

mentlar faolligini oshirdi, bu esa azot
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fiksatsiyalovchi mikroorganizmlarning rizo-
sfera faolligini ko‘rsatadi [7].

Umuman, barcha preparatlar nazo-
ratga nisbatan ijobily ta'sir ko‘rsatgan
bo'lsa-da, eng yuqgori antioksidant faollik
Aminosid-Silicon variantida gayd etildi.

o'simlikning
oshirishda

fiziologik-bargarorligini
samarali vosita sifatida
foydalanish ~ mumkinligini  tasdiglaydi.
Ushbu natijalar oldingi ilmiy manbalar
bilan hamohang bo'lib, kremniy go'llanili-
shi o'simliklarning abiotik stressga javob

Bu esa kremniy asosli preparatlardan reaksiyalarini  kuchaytirishi ilgari  ham
sho'rlanish va qurg'ogchilik sharoitlarida gayd etilgan [9].
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T-rasm. Buxoro-8 g‘o‘za navi nihollarining antioksidant fermentlar faolligiga preparatlar ta’siri

Ushbu samaradorlik preparat
tarkibidagi  faol kremniyning mikro-
organizmlar hujayra devorini mustahkam-
lash, stressga chidamliligini oshirish va
fermentlar sintezini rag'batlantirishdagi
jjobiy ta'siri bilan bog‘lash mumkin. Tadqi-
got davomida preparatlarning tuprogdagi
gumus miqgdoriga ta'siri o'rganildi.

O'rganilgan tajriba hududida go'lla-
nilgan preparatlarning biologik faollikni
rag'batlantirishdagi bevosita ta'siri natijasi-
da tuprog gumusiga ta'siri tuprogning
0-30, 30-70 va 70-100 sm gatlamda tahlil
qilindi (2-rasm). Tabbiy ravishda, tuprog-
ning yugori gatlamlarida gumus miqgdori
pastki qgatlamlarga nisbatan yuqgorirog
bo'ldi. Jumladan, 0-30 sm qgatlamda
gumus migdori nazorat variantida 1,004%
ni tashkil etdi. Preparatlar qgo'llanilgan
tuprog namunalarida gumus migdorini
ortishi  kuzatildi.  Xususan, Aminosid-
Aton va Bioazot preparatlari bilan ishlov
berilgan tuprog namunalarida gumus

migdori  1,012-1,018% oraligdagi giymat-
larni  ko'rsatdi. Mazkur preparatlarning
go'llanilishi tuprogning gumus holatiga
sezilarli darajada ta'sir ko'rsatganligini
tasdiglaydi.  Aminosid-Silicon  preparati
go'llangan tuprogdagi gumus migdori
nazoratga nisbatan 0,019% ga oshdi va 1,
023% ni tashkil etdi.

Bunday ijobiy o'zgarish uch il
mobaynida tajriba hududiga qgo'llanilgan
mazkur preparatlar bilan birga tajriba
hududidagi tuproglarga me'yordagi mine-
ral va organik o'd‘itlar ham qgo'llanilgani
bu jarayonni yanada kuchaytirgan bo'lishi
bilan izohlanishi mumkin.

Yana ham ta'kidlash mumkin, tup-
rogning mikrobiologik faolligining ortishi
Aminosid-Silicon preparati (tarkibida 17%
kremniy) muhim komponent sifatida
xizmnat qgilganligi bilan ham izohlanishi
mumkin. Natijada, preparatning go'llanilishi
gumus migdoriga ham ijobiy ta'sir
ko'rsatgani kuzatilgan.
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2-rasm. Tuprogining gumus miqdorini o‘zgarishiga preparatlar ta’siri

Ushbu tadgigot doirasida olingan
natijalar shu yo‘nalishga oid boshga ilmiy
ishlar bilan muvofiglikda ekanligi aniglandi.
Masalan, D. Jones tomonidan olib borilgan

tadgigotlarda kremniyning rizosfera
mikroorganizmlarida hujayra devorlarini
mustahkamlashi, osmotik stressga

chidamliligini oshirishi va populyatsiyani
kengaytirish orgali mikrobiotsenoz tar-
kibini  faol holatga o'tkazishi hagida
ma’'lumotlar keltirilgan [1]. Z. Pang tomo-
nidan o‘rganilgan tadqgigotlarda ham faol

kremniy  ta'sirida  superoksidismutaza,
peoksidaza, katalaza, kabi fermentlar
faolligining 20-45% gacha ortishi
kuzatilgan. Ushbu fermentlar o'simlik
ildizlaridan  ajraladigan  eksudatlar va

organik moddalarni parchalashda ishtirok
etib, mikroorganizmlar uchun qulay oziq
manbalarini shakllantiradi. Bu esa, yakun-
da gumus fraksiyalarining shakllanishiga
zamin vyaratadi [6]. Gumus migdorga
kremniyni ijobiy ta'siri haqgida Silva (2021)
Braziliya agroekotizimida 3 yil davomida
o'tkazilgan tajribada gumus migdori 0,18%
ga oshganligini aniglagan. Shuningdek,
T Kraus va boshqgalar (2013) tomonidan
olib borilgan tadgigotda kremniy va
biostimulyatorlar ta'sirida gumifikatsiya
intensivligi 16 baravargacha kuchaygan-
ligi gayd etilgan [2,14].

Umuman olganda, 0,018% miqgdori-
dagi  gumus O'sishi  ilmiy jihatdan
asoslanadigan va izchil dalillar bilan

tasdiglanuvchi Nnatija hisoblanadi.
Preparat ta'sirida olingan ushbu (1,023%)
giymat biroz oshgan bo'lsa-da, hudud
tuproglarning gumus bilan yetarli daraja-
da ta'minlanganligini ifodalash uchun
yetarli emasligini ko‘rsatadi. Bu esa, keyin-
gi vyillarda takomillashgan agrotexnolo-
giyalar va biologik stimulyatorlar (kremniy
preparatlar) asosida ishlov berishni davom
ettirish zaruratini belgilaydi.

Xulosa

Tadgigot natijalari shuni ko'rsatdiki,
go'llanilgan biopreparatlar, aynigsa krem-
niy asosli Aminosid-Silicon, g‘o'za nihollari-
da antioksidant tizimning faolligini sezi-
larli darajada oshirdi. Superoksidismutaza,
peoksidaza, polifenoloksidaza katalaza
fermentlarining nazoratga nisbatan bar-
garor va izchil o'sishi o'simliklarda reaktiv
kislorod shakllarini neytrallash jarayonlari
faollashganini, ya'ni abiotik stressga garshi
fiziologik chidamlilik oshganini tasdigladi.
Eng yugori ko'rsatkich Aminosid-Silicon
variantida gayd etilishi uning tarkibidagi
faol kremniyning hujayra devorlarini mus-
tahkamlashi, oksidlovchi stressni kamay-
tirishi va antioksidant fermentlar ekspre-
ssiyasini rag'batlantirishi bilan bog'lig.

Biopreparatlar, jumladan Bioazot,
rizosfera mikroorganizmlari faolligini
kuchaytirgani tufayli tuprog gumusining
ko'payishida ham ijobiy ta'sir ko'rsatdi.
Gumus migdorining 0-30 sm gatlamda
sezilarli oshishi preparatlar tuprogning
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biologik faolligi, organik moddalarning preparatlar nafagat g'oza nihollarining
parchalanishi va gumifikatsiya jarayonlari- antioksidant tizimini faollashtiradi, balki
ni rag‘batlantirganini ko'rsatadi. Aynigsa, tuprogning biologik unumdorligi va
Aminosid-Silicon  qgo'llangan  variantda gumus holatini yaxshilash orgali
gumusning eng yuqgori o'sishi gayd agroekotizimning bargarorligini ham
etilib,  kremniyning  mikroorganizmlar oshiradi. Shuning uchun Aminosid-Silicon
metabolizmi va tuproq organik moddalari kabi preparatlar Buxoro viloyatining
aylanishiga bevosita ta'siri tasdiglandi. sho'rlanishga moyil  va qurg‘oqgchil

Umuman olganda, tadgigot sharoitlarida g‘o'za yetishtirishda istigbolli
natijalari shuni ko‘rsatadiki, kremniy asosli agrobiologik vosita sifatida tavsiya etililadi.
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Farg'ona davlat universiteti

Annotatsiya. Magolada Farg'ona vodiysining bo'z tuproglar mintagasida targalgan go'rig
va sug'oriladigan tuproglarning genetik gatlamlaridagi makroelementlar migdorlari aniglan-
gan hamda ularni migratsiyasi va tabagalanishi bo'yicha tahliliy ma'lumotlar keltirilgan. Qo'rig
va sug'oriladigan bo'z tuproglar va ularning genetik gatlamlari o'rtasida makroelementlarni
tabagalanishidagi farglar ochib berilgan. Shuningdek ushbu elementlarning tuprog gatlamlarida
tabagalanishini ko‘rsatuvchi geokimyoviy spektrlar ishlab chigilgan.

Kalit so‘zlar: go'rig, sug‘oriladigan, bo'z tuprog, akkumulyatsiya, migratsiya, tabagalanish,
geokimyoviy spektr.

AHHoTauusa. B paboTe onpefeneHo CcooepykaHMe MakKpO3eMeHTOB B reHeTUYecKux
FOPU30HTax LUeNMHHbBIX 1M OpOoLIaeMblX CEPO3EMOB, PACMPOCTPAHEHHbIX B CEPO3EMHOM permoHe
depraHckow O0AUHbBI M NPYBEAEHbI aHanUTUYeckme AaHHble Mo MX MUrpatsiv 1 pacnpenene-
HUW. BblgBneHbl pasnuuma B pacrnpefeneHuy MakKpO3/1eMEHTOB Mexay UeUHHbIMK 1
opoLlIaeMbIMU cepo3eMaMm 1 KX FTEHETUYECKMMU TOPU3OHTaMK. Pa3paboTaHbl reoxmMuyyeckre
CMEeKTPbI, OTpaXkatoLLve pacnpeneneHmnio 3Tux 31eMeHTOB B MOYBEHHbIX C/TOSX.

Knro4yeBble c/10BA: LeNTMHHbIM, OpOLLIaeMbIM, CepO3eM, akKyMynauma, Murpatsia, pacnpene-
neHns, reoXMMUYecKnii CrnexTp.

Annotation.This paper determines the macroelement content in the genetic horizons
of virgin and irrigated calcisols common in the calcisols region of the Fergana Valley and
presents analytical data on their migration and distribution. Differences in the distribution of
macroelements between virgin and irrigated calcisols and their genetic horizons were identified.
Geochemical spectra reflecting the distribution of these elements in soil layers were developed.

Key words: virgin, irrigated, calcisol, accumulation, migration, distribution, geochemical
spectrum.

Kirish. Bugungi kunga kelib, jahonda tagsimlovchi va gayta tagsimlovchi
tuprogshunoslikning dolzarb muammolari  jarayonlar shakllanadi va bu jarayonlar
bo'lgan qo'rig va sug'oriladigan tuprog- elementlarning migratsiyasida ma’lum
larning agroekologik holati, degumifikatsi-  rolni o'ynaydi. Ammo hozirgacha aksariyat
yasi, gumuslilik holati, kimyoviy tarkibi, elementlarni tuprogdagi roli va miqgdori,
geokimyoviy xossalari kabi masalalarga ularning harakati to'g‘risidagi ma'lumotlar
garatilgan  ilmiy-tadgigotlarga alohida manbalarda juda cheklangan, ko'pincha
e'tibor garatilmoqgda. Shu sababdan go'rig juda kam sondagi elementlar uchun ba'zi
va sug'oriladigan tuproglarni tadgiqg qgilish, ma'lumotlar keltirilgan.
ulardagi  kimyoviy, fizik, fizik-kimyoviy Adabiyotlar tahlili va metodolo-
jarayonlarni va boshga xossa-xususiyat- giyasi. Tuproglardagi kimyoviy element-
larini atroflicha o'rganib borish katta larni  migratsiya, akkumulyatsiya va
nazariy va amaliy ahamiyatga ega. differen-siatsiya jarayonlarini o‘rganishda

Tuproglarda kimyoviy elementlarni  A.l.LPerelman [1] tomonidan ishlab chigilgan
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geokimyoviy  bar'yerlarning  ahamiyati

katta bo'lib, gisga masofada kimyoviy
elementlarning migratsiya  jadalligini
keskin  kamayishi va uning natijasida

konsentratsiyasining ortishi tushuniladi.

Ko'pchilik tadgigotchilar tomonidan
bo'z tuproglarning xossalarini o‘rganishga
garatilgan ilmiy izlanishlar olib borilgan
bo'lib, ular A.PVinogradov [2],
VV.Dobrovolskiy  [3], GC'Yuldashev [4],
ATTurdaliyev [5 6], MMMHaydarov [7,
8], Sh.Y.Eshpulatov [9], IlLMusayev [10]
kabi ko'plab olimlarning tadgigotlarida
keltirilgan.

Xususan, XX-asrda bo'z tuproglarning
xossalarini - transformatsiyasida antropo-
gen omil, sug‘orishlar sabab ular sug'orila-
digan tuproglardan yangi voha tuproglari

tomon  transformatsiyalanmoqda. Bu
jarayonda qgo'rig boz  tuproglardagi
o‘zgarishlar, ular tarkibidagi gumusni
24,8%, azotni 251% ga kamayishiga
va stabillashuviga olib kelgan. Erkin
aminokislotalarning profili bo'yicha tag-
simlanishi  tuproq tarkibidagi gumus

differensiyasi bilan yaqgin bo'lib chuqurlik
tomon kamayib borishi kuzatiladi [7].

To'g tusli, tipik va och tusli bo'z
tuproglarning morfogenetik tuzilishidagi
o'zgarishlariga, energetik holatiga bog'liq
ravishda antropogen omillar ta'sirida
agrokimyoviy, agrofizikaviy, biogeokimyo-
viy xossalari o'’zgarishi isbotlangan [8].

sug'‘oriladigan och tusli boz tuproglar
tarkibidagi makro-, mikroelementlar, og'ir
metallar, metalloidlarning akkumulyat-
siyalanishi va migratsiyalanishi natijasida
tuproglarni og'ir metallar va metalloidlar
bilan ifloslanishi ilmiy asoslangan [10].

Dala tadqgiqgotlari V.V.Dokuchayevning
genetik-geografik, profil-geokimyoviy,
morfogenetik  va  statsionar  usullari
bo'yicha olib borildi. Tuproglar tarkibidagi
makroelementlarning  yalpi  miqgdorlari
OzRFA Yadro fizikasi institutida neytron-
aktivatsion analiz usulida aniglandi.

Olingan natijalar  va ularning
muhokamasi. Ma'lumki, tuproglarda
kimyoviy elementlarning migratsiya va
akkumulyatsiya xususiyatlari asosan ichki
va tashqgi omillarga bog'lig bo'ladi. Ichki
omillarga ionlarning valentligi, atom
massasi, tartib ragami, ion radiusi, Kartled]
potensiali, energetik  konstantasi va
boshgalar kiradi.

Tashqi omillarga esa tuprog
sho'rlanganligi, oksidlanish-gaytarilish
jarayonlari, gumus miqdori, singdirilgan
kationlar tarkibi va tuprog bilan bog'lig
bo'lgan boshga xossa-xususiyatlari kiradi.

Shu sababdan ham qgo'rig hamda
sug'oriladigan tuproglarda va ularning
turli  tiplarida kimyoviy elementlarning
miqgdorlari  har-xil yoki bir-biriga yaqgin
bo'lishi  mumkin.  Bunday holatlarni
guyidagi jadvaldagi ma'lumotlardan ham

Boshga tadgigotchilar tomonidan ko'rish mumkin (1-jadval).
1-jadval
Qo'riq va sug‘oriladigan bo‘z tuproglarda makroelementlar miqdori, %
Kesmat/r Chuqurlik, sm Na K Ca Fe Rb Sr Ba
Qo'riq to’ q tusli bo' z tuproglar
0-7 0,81 2,23 2,20 3,28 0,014 0,012 0,091
7-17 0,65 1,90 4,07 2,89 0,012 0,028 0,081
1x kesma 17-43 0,61 1,60 4,70 2,60 0,011 0,056 0,063
43-73 0,79 2,32 2,97 345 0,015 0,018 0,130
73-101 0,69 2,07 3,94 3,27 0,012 0,031 0,100
Qo'riq tipik bo‘ z tuproglar
0-6 0,79 2,05 3,98 2,57 0,012 0,043 0,086
3x kesma 6-23 0,78 2,07 3,89 2,57 0,012 0,042 0,098
23-70 0,76 1,87 3,60 2,14 0,011 0,04 0,09
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Kesmat/r Chuqurlik, sm Na K Ca Fe Rb Sr Ba
Qo'rig och tusli bo‘ z tuproglar

0-5 0,86 1,83 3,39 2,40 0,011 0,043 0,11

6-27 0,96 2,03 3,27 2,62 0,012 0,058 0,12
5x kesma 27-43 1,20 1,82 3,25 2,14 0,010 0,053 0,097
44-89 1,44 2,01 3,54 2,54 0,012 0,073 0,13

89-114 1,66 1,89 3,24 2,75 0,013 0,082 0,13

Sug' oriladigan to' g tusli bo' z tuproglar

0-30 2,68 2,23 0,53 3,46 0,013 0,025 0,10

30-42 0,88 2,06 0,87 3,52 0,014 0,010 0,10
2x kesma 42-70 0,90 2,20 2,06 3,35 0,012 0,027 0,086
70-100 0,74 1,60 4,75 2,54 0,009 0,037 0,077

100-135 0,64 1,40 4,67 2,27 0,008 0,039 0,10

Sug' oriladigan tipik bo' z tuproglar
0-26 0,75 1,68 2,86 2,63 0,012 0,049 0,098
26-40 0,85 2,06 3,44 2,75 0,012 0,045 0,093
4x kesma
40-67 0,84 2,09 2,84 2,87 0,014 0,041 0,12
67-100 0,86 2,08 3,09 2,59 0,011 0,033 0,095
Sug' oriladigan och tusli bo‘ z tuproglar

0-36 1,06 1,86 3,77 2,71 0,013 0,074 0,12

36-42 0,96 1,80 3,64 2,53 0,012 0,012 0,11

6x kesma 42-86 0,96 1,85 3,78 2,75 0,013 0,067 0,13
87-113 0,93 1,87 3,92 2,70 0,012 0,057 0,13

113-120 0,92 2,20 3,57 2,99 0,014 0,073 0,14

Laboratoriya tahlillari natijalari siyalanadi hamda eng yugori migdori
keltirilgan ma'lumotlarga ko'ra, qo'rig 352 % gacha yetadi. Tipik va och tusli

va sug'oriladigan bo'z tuproglar hamda
ularning genetik gatlamlarida eng yuqori
miqdorlar Ca ga to'g'ri keladi va u go'rig
bo'z tuproglarda 2,20-4,70 % gacha,
sug'oriladigan bo'z tuproglarda 4,75 %
gacha ortib boradi. Rb va Sr lar esa eng
kam migdorlarni gayd etadi (0,008-
0,074 %). Ca va Sr larni to'g tusli bo'z
tuproglarning yugori gatlamlarida keskin
kamayib ketganligi ko'rinadi, ya'ni ushbu
elementlarni  tuprogni yugori gatlami-
dan pastga tomon yuvilishi kuzatiladi.
Qo'rig tuproglarda bu jarayon yuzarogda
(0-177  sm), sug'oriladigan tuproglarda
esa chuqgurroggacha boradi (42-70 sm).
Tipik va och tusli bo'z tuproglarda esa
deyarli bir tekisda tabagalangan.

Fe elementi ham yugori migdorlar-
da uchraydi va u go'rig va sug'oriladigan
to'q tusli bo'z tuproglarda akkumulyat-

bo'z tuproglarda esa deyarli bir xilda
tabaqgalanadi (2,14-2,99 %).

Umumiy holatda Ca va Fe to'q tusli
bo'z tuproglarda boshga tiplarga nisbatan
yugori migdorlarda ekanligi aniglandi.

K ning tuprog gatlamlaridagi taba-
galanishida juda katta farglar kuzatil-
maydi, yani uning miqgdori 140-232 %
atrofida tebranadi. Na esa umuman
olganda, och tusli boz tuproglarda
boshga tiplarga nisbatan  yugoriroq
miqgdorlarda namoyon bo'ladi. Ammo
sug'oriladigan to'gq tusli boz tuprog-
larning haydov gatlamida uni akkumul-
yatsiyalanganligini  ko'rishimiz ~ mumkin
(2,68 %).

Ba ning ham och tusli bo'z
tuproglarda boshga tiplarga nisbatan
yuqgori ko'rsatkichlarda tabagalanganligi

aniglandi va uning migdori 0,063-0,14 %
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oralig'da tebranadi.

Alohida ajralib turgan holatlardan
yana biri, Na va Sr miqgdorlari to'qg tusli bo'z
tuprog< tipik boz tuprog<och tusli bo'z
tuproqg tartibida ortib boradi.

l.I.Musayev tadgigotlarida sug‘oriladi-
gan och tusli bo'z tuproglarda
makroelementlar uchun fon migdorlari
islab chigilgan: Fe K\ gs™Na, o> Ba S
Fo0s7” Rbo,oo9 [10].

Bizning tadgigotlarimizda esa
sug'oriladigan och tusli boz tuproglarda
Ca Fe2,736>K1,916>NaO,966>BaO,126>SrO,057>
Rb, . dorig och tusli boz tuproglarda
Ca >Fe K, ..->Na >Ba_ . >Sr

3,338 1916 1,224 on7z

> >
3,063 0,061

>
3,736

> >
2,490 0,062

%%
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43-73
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To‘q tusli bo‘z tuproqlar

e N

Rb, ., ketma-ketlikda kamayib bordi.

Sug'oriladigan tuproglar sharoitida
Kimyoviy elementlarning X0Ssa-
xususiyatlariga bog'lig holda ularning
migratsiya, differensiatsiya, akkumulyat-
siya darajalari hamda biologik singdirish
koeffitsiyentlari intensivligini antropogen
omil hisobiga boshgarish mumkin [11].

Makroelementlarning tuproqg tiplari
va uning gatlamlari orasidagi migdorlarini
tabagalanishini, ya'ni makroelementlarni
ushbu tuprog kesmalarining genetik
gatlamlari o'rtasidagi farglarini 1,
2-geokimyoviy spektrlar orgali ham yagqol
ajratish mumkin.
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Ushbu diagrammalardan ko'rinadiki,
to'q tusli bo'z tuproglarda Ca elementini
spektrida katta farglar mavjud. Ba va
Sr ning ham geokimyoviy spektrlarida
sezilarli farglar kuzatiladi.

Makroelementlarni tuproglarda
akkumulatsiyalanishi yoki migratsiyasini
aniglash maqgsadida litosfera klarkiga
nisbatan klark konsentratsiyalari  (KK)
ishlab chigildi va ular quyidagi
gatorlarda  kamayib  boradi.  Qo'riq:
to'g tusli bo'z tuproglarda - Bal42>
Cal,21>Rb0,85=5r0,85>K0,81>Fe0,67>
NaO,28;

tipik bo'z tuproglarda - Bal40>
Cal,29>Sr1,23>K0,80>Rb0,78>Fe0,52>
NaO,3l; och tusli boz tuproglarda
-Sr1,82>Bal,81>Cal,13>Rb0,77>K0,7
6>Fe0,54>Na0,49.Sug‘oriladigan:
to'g tusli boz tuproglarda - Bal39>
Ca0,99>Sr0,95>Rb0,74>K0,73>Fe0,63>
NaO, 44,

tipik bo'z tuproglarda - Bal5e>
Sr1,24>Cal,03>Rb0,82>K0,79>Fe0,59>
NaO,33;

och tusli bo'z tuproglarda - Bal94>
Sr1,67>Cal,26>Rb0,85>K0,76>Fe0,59>
NaO,38.
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KK migdorlaridan ko'rinadiki, go'rig
to'g tusli bo'z tuproglarda Ba va Ca, tipik
hamda och tusli bo'z tuproglarda Ba, Ca va
Sr lar konsentratsiyalanadi.

Sug'oriladigan to'q tusli bo'z
tuproglarda esa fagatgina Ba, tipik hamda
och tusli bo'z tuproglarda Ba, Sr va Ca
larning klark konsentratsiyalari 1 dan
yuqori, ular ushbu tuproglarda akkumulat-
siyalanadi.

Boshga makroelementlarning KK lari
1 dan kichik bo'lib, ular ushbu tuproglar-
ning genetik gatlamlarida turli darajada
tabagalanadi.

tuprog-iglim oksidlanish-

gaytarilish

sharoitlariga,
reaktsiyalarining tezligiga
va boshga omillarga bodg'lig holda
turlicha tezlikda migratsiyalanadi
hamda har xil migdorlarda akkumulyat-
siyalanadi.

Tuproglar tarkibidagi kimyoviy ele-
mentlarning differensiatsiya, migratsiya
xususiyatlarini va tabagalanishini tadgiqg

gilish orgali olingan ma'lumotlardan
tuproglar monitoringida, gishlog
xo'jaligi ekinlarini joylashtirish va ularni

oziglantirish  jarayonlarida  foydalanish
tuprog unumdorligini oshirishda, ekinlar

Xulosa. Qo'rig va sug'oriladigan
bo'z  tuproglarda, ularning  genetik
gatlamlarida Kimyoviy elementlar

hosildorligi va sifatini oshirishda muhim
manba bo'lib xizmat giladi.

Foydalanilgan adabiyotlar ro‘yxati:
1. Mepenbman AN, Teoxmnmma. — M. 1989. — 419 c.

2. BuHorpagoB A.ll. TeoxmMmMa pegkmx 1 pacCeAaHHbIX 2MIeEMeHTOB B MoYBax. — M. PAH. — 2021.
-298c.

3. Jobposonbekuit B. B. TeoxmuMunyeckoe 3emnesegeHne: YuebHoe nocobue / — M.: Bnagoc,
2008.-208 c.

4. tOnpgawes I KO, XangapoB M. M. M3amMeHeHre MOopPPONOrmMUYecKnx M arpoxmmMmyeckix
CBOWCTB TeMHbIX Cepo3eMoB YaTkanbckoro xpebra //HayuHoe ob6ospeHue. Buonoruyeckue
HayKkK. —2019. — N2 3. — C. 42-406.

5. Typpanues AT, AbakymoB E.B., Mycae V.M. CyropunaguraH od Tycim 0OY3 TyMpoOkK-
NapHUWHE Mopdonornk Genrvnapuoary yarapuwnap. International scientific-practical conference
actual issues of agricultural development: Problems and solutions june 6-7.

6. Typoannes A. T, MycaeB M. M., MamaxkoHoB [. [0 Y. ViaMeHeHMe MopdOonormyeckimx
XapPaKTEPUCTUMK W arpoXMMUYECKOro CBOMCTBA OpPOLLIaeMbIx CBET/bIX cepo3eMoB //HaydHoe
obo3speHume. bruonorndeckme Hayku. — 2023. — 2023. - T.: 4. — C. — 86-91.

7. XavpgapoB M.M. OCHOBbl MPUMEHEHMUS TMYMUMHOBbBIX BELIECTB B CBET/bIX Cepo3eMax
// Scientific Bulletin of Namangan State University. 2020, N°2(8), — C. - 87-93.

8. XawpapoB MM, Typpganuves AT, CamumHoB AAY. SHeprermyeckme ocobeHHOCTU
aMUHOKWUCNIOT B CBET/bIX cepo3emax // [yMaHuUTapHble Hayku. — 2017. - N2. 6. — C. —249-252.

9. Swnynartos W, tOngaweB I XUMUYECKMe 1N reoxXmmMmmyeckme CBOMCTBA MOYB CBETbIX
ceposemoB. —T.: 2010. - C. 89-97.

10. Musayev LI, Turdaliyev AT. Sug'oriladigan och tusli bo'z tuproglarda makroelement-
larning geokimyoviy xususiyatlari / FarDU. lImiy xabarlar. 2024. N23. 227-230 b.

1. Musayev |.I. Sug'oriladigan och tusli bo'z tuproglar va uzumning biogeokimyoviy xossalarini
o'zgarishi // Bff.d ilmiy darajasini olish uchun yozilgan dissartatsiya. 2024. 120 b.

107
ISSN 2181-0826 MAXSUS SON 4/2025y.



TUPROQSHUNOSLIK

UO'T: 631.45
SUG‘ORILADIGAN GIDROMORF VA YARIM GIDROMORF
TUPROQLARNING DEGRADATSIYA JARAYONLARI VA
EKOLOGIK-MELIORATIV HOLATI

Abduraxmonov Nodirjon Yulchiyevich,
b.f.d., professor,
e-mail: nodirjonabdurahmonovi@gmail.com

Pulatov Muxitdin Kamoliddinovich,
K.ix,
e-mail: dr.presidentx@gmail.com

Qalandarov Nazimxon Nazirovich,
b.ff.d katta ilmiy xodim

Tuprogshunoslik va agrokimyoviy tadqgigotlar instituti

Annotatsiya. Ushbu magolada Markaziy Farg'ona hududlarida keng targalgan sug‘oriladi-
gan o'tlogi-saz, o'tlogi va cho'l-o'tlogi tuproglarida sodir bo'layotgan degradatsiya jarayonlari
hamda ularning meliorativ holati keltirilgan. Tadgiqot natijalari shuni ko‘rsatdiki, o‘rganilgan
sug'oriladigan tuproglarda sodir bo'ladigan fizik, kimyoviy va biologik jarayonlar doimiy
o'zgarish xususiyatiga ega bo'lib, gumus va tuzlar migdori hamda ularning zahirasi tuproq
turiga ko'ra keskin farglanishi aniglandi. Ikkilamchi sho'rlanish tuproglarning meliorativ holatini
yomonlashtirayotgan asosiy omillar hisoblanadi. 1999-2023 villar davomida C:N nisbatining
ortishi tuprog ekologik holatining yaxshilanib borayotganligini ko'rsatadi. Meliorativ choralarni
tizimli go'llash, organik o'g‘itlarni go'llash, drenaj faoliyatini tiklash va sho'r yuvish ishlarini
samarali tashkil etish Markaziy Farg‘ona sug‘oriladigan tuproglarida degradatsiya jarayonlarini
kamaytirishning asosiy yo'llari ekanligi bayon etilgan.

Kalit so‘zlar: unumdorlik, gumus, tuzlar zahirasi, gidromorf, yarim gidromorf, ekologik holat.

AHHOTauMsA. B [OaHHOW CTaTbe W3y4YeHbl Mpouecchl gerpagaunm, npoucxogalime B
opouwaeMbix noyBax LUeHTpanbHom @epraHbl, a Takke WX BAUFGHKME Ha MeNMopaTmnBHOE
COCTOAHME W Mnnogopoare MnodB. Pe3ynbraTbl MCCNeAOBaHUA MOKasanu, 4YT1o dursndeckue,
XUMUMYECKMEe U BUonormyeckre npouecchl, npoTekatlowme B NyroBo-O0M0THbLIX, YroBblIX,
nepexonHbIX NMYroBbIX M MYCTbIHHO-/YTOBbIX MOYBAX, OT/IMUYAIOTCA BbICOKOM OMHAMMUUYHOCTBLIO, a
CoAepPXKaHWe ryMyca M COMeW, a TakKe KX 3arachbl 3HaYUTENbHO BapbMPYOT B 3aBUCUMOCTK OT
TVMa MOYBbLI. YCTAaHOBMEHO, YTO 3amachbl COMEM U MPOLECChl BTOPUUYHOIO 3aCONEHMI ABNFIOTCS
OCHOBHbIMK  daKTopaMK, yxyawalowmMMm MenmopaTMBHOE COCTOAHMe nodB. [loBblleHMe
oTHolweHna C:N B 1999-2023 rogax CBMASTENbCTBYET 06 yNy4dlUEeHMM SKONOMMYECKOro COCTOAHMA
noyB. OTMEYEHO, YTO CUCTEMHOE MPUMEHEHME MENTMOPATUBHbBIX MEPOMPUATUI, MCMOMb30BaAHME
opraHuYyecKkMx yaoobpeHuy, BOCCTaHOBMEHME PabOTOCMOCOOHOCTM  OPEHaHOW ceTu U
a2ddeKTVMBHAA opraHM3aumMa MPOMbIBOYHbIX PabOT ABAAIOTCA OCHOBHbLIMKM MYyTAMU CHUMXKEHUA
MPOLLECCOB Aerpafaumm B opoLlaeMbix moyBax LeHTpanbHom OepraHbl.

KnioueBble crsioBa: nnogopoave, rymyc, 3anacbl  Ccofien, rmapoMopdHbie MO4YBbI,
noNyrmapoMopdHbIE MOYBbI, IKOMOTMYECKOE COCTOAHME.

Annotation. This article examines the degradation processes occurring in the irrigated
soils of the Central Fergana region and their impact on soil meliorative conditions and
fertility. The study showed that physical, chemical, and biological processes in meadow-marsh,
meadow, transition-meadow, and desert-meadow soils are highly dynamic, while the content
and reserves of humus and salts vary significantly depending on soil type. Salt accumulation
and secondary salinization were identified as key factors worsening soil meliorative status.
The increase in the C:N ratio during 1999-2023 indicates an improvement in the ecological
condition of the soils. It is stated that the systematic application of meliorative measures,
the use of organic fertilizers, the restoration of drainage functionality, and the effective
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organization of leaching practices are the main ways to reduce degradation processes in the

irrigated soils of Central Fergana.

Key words: fertility, humus, salt reserves, hydromorphic soils, semi-hydromorphic soils,

ecological condition.

Kirish. O'zbekiston Respublikasining
ma'muriy chegarasidagi umumiy yer
maydoni 2021-yil 1-yanvar holatiga jami
verlar 448924 ming gektarni, shundan
sug'oriladigan vyerlar esa 43317 ming
gektarni yoki umumiy yer maydonining
9,6 foizini tashkil giladi. So‘'nggi 15 Vil
mobaynida aholi sonining o'sishi, suv
ta'minoti hajmining qisgarishi va gishlog
xo'jaligiga mo'ljallangan yerlarning bosh-
ga yer fondi toifalariga o'tishi natijasida
sug'oriladigan yer maydonlari gisqarishi
mumkin [1].

Bugungi kunda respublikamiz qish-
log xo'jaligi tuproglardan samarali foyda-
lanish orgali ko'zlangan hosilni yetishtirish
va ozig-ovgat xavfsizligini  ta’'minlash
masalalari dolzarbligicha golmogda. Shu
sababli gishlog xo'jaligida sug‘oriladigan
tuproglardan samarali foydalanish uchun
tuproglarning xossa-xususiyatlarini  anig-
lash, unumdorligini oshirish orgali
ekologik-meliorativ. holatini  yaxshilash,
degradatsiya jarayonlari ta'sirini kamay-
tirish,  unumdorligini  tiklash  global
darajada yechilishi zarur bo'lgan eng
ustuvor vazifadir.

Markaziy Farg'ona sug'oriladigan
yerlardan  foydalanishda inson omili,
uzluksiz ~ sug'orish, sizot  suvlarining
ko'tarilishi va agrotexnik tadbirlarning

yetarli emasligi natijasida turli darajadagi
degradatsiya jarayonlariga uchramoqgda.
Bu mintagadagi o'tlogi, o'tlogi-saz va
cho'l-o'tlogi tuproglarda zichlanish, g‘ovak-
likning kamayishi, ikkilamchi sho'rlanish,
turli darajada gipslanish, gumus
migdorining kamayishi kabi jarayonlar
faol kechayotganini tasdiglaydi [7]. Ushbu
tadgigotning dolzarbligi shundaki,
tuproglarning melorativ holatidagi har
ganday salbiy o‘zgarish mintaganing
gishlog xo'jaligi mahsulotlariga, suv resurs-
larining cheklanishiga va sug‘oriladigan
yverlardan samarali foydalanishga bevosita

ta'sir ko'rsatib, tuproglarning morfogene-
tik va agrofizik xususiyatlarini ma’lum
darajada o‘zgarishiga olib kelgan.

Tadgiqot ob’ekti. Tadgigot
ob'ekti sifatida Markaziy Farg‘onaning
*O'zbekiston” massivi sug‘oriladigan cho'l-
o'tloqgi, “F.Shamsiddinov” nomli massiv
o'tlogi-saz, "M.Topvoldiyev” nomli massiv
o'tlogi va “Xavasmand-Qorajiyda" massivi
o'tlogiga o‘tgan (avvalgi botgog-o‘tlogi)
tuproglari tanlab olindi.

Tadqiqot uslublari.  Tadgigotlar
dala, laboratoriya va kameral sharoitlarda
Tuprogshunoslik va agrokimyoviy tadqgi-
gotlar institutida umumagabul gilingan
standart  uslublar  bo'yicha amalga
oshirilgan bo'lib, izlanishlarda geografik,
genetik, tarixiy-tagqgoslash, litologik-
geomorfologik, kimyoviy-analitik hamda
profil usullaridan keng foydalanildi.

Tadqiqot natijalari va muhokamasi.
Sug'oriladigan  dehgonchilik  sharoitida
tuprog jarayonlari tez o'zgarib, ko'p xossa-
lari turg'unligini yo'gotadi. Tuproglarning
meliorativ holati va unumdorlik darajasi
avvalo ularning mexanik tarkibiga bevosita
bog'lig hisoblanadi [3, 7]. Sug'oriladigan
dehgonchilik sharoitida tuprogda sodir
bo'ladigan fizik, kimyoviy va biologik
jarayonlar esa doimiy o'zgarish xususiyatiga
ega bo'lib, ko'pgina xossalar gisga muddat
ichida o‘zgarishi hamda turg‘unligini
yo'gotishi mumkin [9, 4]. Tadgigot hududi
tuproglari  uchun  xarakterli  bo'lgan
hususiyatlar gumus va oziga elementlar-
ning kamligi hamda sho'rlanganligi,
sho'h va arzig, gipsli gatlam mavjudligi
hisoblanadi [2].

Tuprogning mexanik tarkibi
ko'p jihatdan uning unumdorlik
salohiyatini  belgilab  beradi. Farg'ona

viloyatining Markaziy Farg‘ona hududida
yvarimgidromorf va gidromorf tuproglar,
jumladan, asosan o'tlogi-saz va o'tloqi,
gisman cho'l-o'tlogi hamda o'tlogiga
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o'tgan (awlgi botgog-o'tloqgi) tuproglar
targalgan bo'lib, ularning mexanik tarkibi
ham turlicha [8, 9].

Tadgiqotlar davomida o'rganilgan
o'tlogi-saz, o'tlogi hamda cho'l-o'tlogi
tuproglarning haydov va haydov osti

gatlamlaridagi solishtirma og'irlik, hajm
og'irlik va umumiy g‘ovakliklari aniglandi.
O'rganilgan tuproglarning hajm massasi
(HM) har xil giymatlarga ega. Bu holat
tuprogda kechadigan  jarayonlarning
turli-tumanligini anglatadi, ya'ni mineral
moddalar, organik va organo-mineral
birikmalar migdori, tuprogning strukturasi
va boshga omillar bilan izohlanadi.
Sug'oriladigan tuproglarda hajm odgd'irligi
ancha farglanib, ular o'rtasida sezilarli
darajada tafovut kuzatildi. Jumladan,
solishtirma og'irlik 258-2,69 g/sm3, hajm
og'irlik 128-139 g/sm?3, govaklik 35-45 %
oraligida aniglandi. Zichlikning ortishi
natijasida, tuprogdagi havo almashinuvini
cheklaydi va kislorod almashinuvi tangis-
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ligi yuzaga keladi, ildizlarning chuqur
kirib borishini kamaytiradi, hamda sho'r
yuvilish samarasi past bo'ladi [8]. Ushbu
holat esa, Markaziy Farg‘ona sug'oriladi-
gan tuproglarining degradatsiya belgi-
laridan biri ekanini ko'rsatadi.

Tuprogdagi organik modda (gumus)
migdori uning mexanik tarkibi, sug‘orish
davri va dehgonchilik madaniyatiga bog'lig
bo'lib, bir gator xossalarini boshgarib
turuvchi asosiy omillardan biri hisoblanadi
(5, 6].

Sug'oriladigan gidromorf tuproglar
ichida o'tlogi-saz tuproglarda haydov
gatlam galinligi 24-34 sm ni tashkil etgan
bo'lsa, gumus rangi yetib boradigan
chuqurlik 34-56 sm gacha yetadi. Ushbu
gatlamda gumus migdori 0,693-1342 %
darajada bo'lib, bir metrlik gatlamdagi
gumus zahirasi 46,67-60,30 t/ga ni tashkil
etdi. Shu tuproglardagi tuzlar zahirasi
nisbatan yuqgori bo'lib, 130,4-226,4 t/ga
oralig‘ida o'zgardi (1-jadval).

1-jadval.

O‘rganilgan hudud sug‘oriladigan tuproqlari tarkibidagi gumus va suvda oson
eruvchi tuzlarning minimum va maximum ko‘rsatkichlari

] Sug'oriladigan | Sug'oriladigan | Sug'oriladigan Sug‘oriladigan
Tir URrEslEr e o'tlogi-saz o‘tlogiga o‘'tgan cho'l-o‘'tloqgi o‘'tloqgi
1 | Haydov qgatlam qalinligi, sm 24-34 25-32 30-37 24-27
Gumus rangi yetib boradigan ) . . :
2 chuqurlik , sm 34-56 32-82 37-80 27-45
Gumusli gatlamdagi gumus . . . .
3 migdori, % 0,693-1,342 0,648-1,586 0,526-0,923 0,640-1,341
4 |  Birmetrik gatlamaagi 4667-6030 | 1153614616 | 66,72-98,13 63,44-93,11
gumusning zahirasi, t/ga
5 |  Birmetrlik qatlamdagi 130,4-226,4 146,9-170,6 96,7-124,8 152,3-175,5
tuzlarning zahirasi, t/ga

Sug'oriladigan o'tlogiga o'tgan tup-
roglarda haydov gatlam qalinligi 25-32
sm, gumusli gatlam chuqurligi 32-82
sm, gumus migdori 0,648-1586 % bo'lib,
gumus zahirasi 115,36-146,16 t/ga darajada
aniglandi. Bu tuproglardagi tuzlar zahirasi
esa 146,9-170,6 t/ga ni tashkil gildi.

Sug'oriladigan yarim gidromorf
(cho'l-o'tlogi) tuproglarda haydov gatlam
galinligi  nisbatan kattarog (30-37 sm)
po'lib, gumus rangi 37-80 sm gacha yetadi.
Birog, gumus migdori (0,526-0,923%)

past bo'lib, gumus zahirasining migdori
66,72-9813 t/ga ni tashkil etdi. Bu holat,
awalo, mexanik tarkibi gumlardan iborat
ekanligi, ularda organik moddalarning
minerallashishi nisbatan tez kechishi va
gumus Yyig'ilishiga sharoit cheklanganligi
bilan izohlanadi. Shu bilan birga, bu
tuproglarda tuzlar zaxirasi nisbatan kam
bo'lib, 96,7-124.,8 t/ga atrofida gayd etildi.

Sug'oriladigan  o'tlogi  tuproglarda
gumusli  gatlam qgalinligi  24-27 smni
tashkil etib, gumus rangi chuqurligi
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27-45 sm bo'lib, gumus miqgdori 0,640-

1341 % atrofida tebranib turadi. Bir
metrlik  gatlamdagi gumus  zahirasi
63,44-9311 t/ga, tuzlar zahirasi esa 152,3-

175,5 t/ga ekanligi aniglandi (1-jadval).
Gumus bilan ta’'minlanganlik daraja-
si bo'yicha sug'oriladigan cho'l-o'tloqi
tuproglarda - 0,390-0,923%, o'tlogi-saz
tuproglarda — 0,308-1,342%, sug'oriladigan
o'tlogi — 0,303-1586% tuproglar tomon
ortib borishi gonuniyati yagqgol kuzatiladi.
Buning isboti sifatida o‘rganilgan sug'o-
riladigan  tuproglarning  O-1  metrlik
gatlamidagi gumus zahirasini keltirish
mumkin. Bunda cho'l-o'tlogida - 98,60
t/ga, o'tlogiga o'tib ulgurgan tuproglarda
- 1202 t/ga va sug'oriladigan o‘tloqgi-
sazda - 1311 t/ga, o'tlogi tuproglarda - 129,8
t/ga oralig'ida ekanligi aniglandi (1-jadval).
Tahlil natijalariga ko'ra, tadgigot olib
borilgan tayanch massivlar sug'oriladigan
tuproglarining haydov gatlamida gumus
miqdori 11-14 % ni, bir metrdan pastki
gatlamlarda 0,3-0,5 % oralig'ida kuzatildi.
Umuman olganda, sug‘oriladigan tuprog-
larda gumus zaxirasi tuprogq namlanish
sharoiti, organik qgoldiglar vyid'ilishi, tup-
rogda ushbu ekinlardan ko'p migdorda
poxol hamda ildiz va ang'iz goldiglarining
to'planishi, organik o'gitlarni  go'llash
va minerallashish jarayonlari bilan uzviy
bog'lig holda, gidromorf sharoitda organik
moddalar ko'prog to'planishi kuzatilib,
cho'l-o'tlogi tuproglarda ularning migdori
nisbatan kam ko'rsatkich gayd qilindi.
Cumusning tuproglardagi zaxirasi tuproq
turi va gidrologik sharoitlarga bog'liq
ravishda o'zgarib, sug'oriladigan gidro-
morf tuproglarda eng yuqgori, sug'oriladi-
gan yarimgidromorf tuproglarda esa eng

past darajada kuzatildi.

Sug'oriladigan  o'tlogi  tuproglarda
yerlardan boshga magsadlarda foyda-
lanish, ya'ni muntazam bug'doydan keyin

takroriy ekin sifatida sholi ekinini ekish,
tuprogda ushbu ekinlardan ko'p mig-
dorda poxol hamda ildiz va and'iz
goldiglarining to'planishi va organik o'g'it
go'llash natijasida, tuprogning organik
moddalari  (gumus midorining ortishi)
va suv-tuz tartibotining o‘zgarishi suvda
oson eruvchi tuzlar zahirasining kamayi-
shiga olib kelgan.

O'rganilgan hududlardagi chorak asr
davomidagi tadgigotlar natijalari asosida
uglerodning azotga (C:N) bo'lgan nisbati
aniglandi. Jumladan, sug'oriladigan cho'l-
o'tlogi tuproglarda C:N nisbati 1999-yilda
4,3 — 7,0 ni tashkil gilgan bo'lsa, 2023-yilga
kelib bu nisbat 49-74 ga ortgan.
Sug'oriladigan  o'tlogi-saz  tuproglarda
mos ravishda 4,0-70 dan4,1-8,2 nisbatga
ortganligi tahlil natijalaridan gayd gilindi.
1999-2023-yillarda  o'rganilgan  barcha
tuprog turlarida CN nisbati ortishi
kuzatilib, ekologik holati yaxshilanayot-
ganidan dalolat beradi (2-jadval).

Yuqgorida gayd qgilinganlardan kelib
chigib, biz tomondan o'rganilgan tuprog-
larning “Hududlar ekologik holatini biogeo-
kimyoviy baholash mezonlari” bo'yicha
baholandi [10]. Bunda tuproglardagi
uglerodning azotga bo'lgan nisbati (C:N)
sug'oriladigan  cho'l-o'tlogi  va  o'tloqi
tuproglar asosan ‘“favqulodda ekologik
holat” (4-8) darajadagi guruhga mansub
deb baholandi. Shuningdek, sug‘oriladigan
o'tlogiga o'tib ulgurgan va o'tlogi-saz tup-
roglar “nisbatan gonigarli holat” (8-20) dara-
jadagi guruhga mansub ekanligi aniglandi.

2-jadval.

O‘rganilgan hudud sug‘oriladigan tuproqlari uglerodning azotga (C:N)

bo‘lgan nisbatining minimum va maksimum ko‘rsatkichlari

min | max | min | max min | max | min | max

1999-yil 2010-yil 2017-yil 2023-yil
1 Sug' oriladigan cho'l-o‘tlogi tuproglar 4,3 6,9 44 | 7,0 4,6 71 | 49 7,4
2 Sug' oriladigan o'tloqi saz tuproglar 4,0 7,0 4,6 71 4,6 71 | 41 8,2
3 Sug' oriladigan o‘tlogji tuproglar 42 7,0 43 7,1 39 7,3 51 8,0
4 Sug' oriladigan o'tlogiga o' tgan tuproglar 41 81 4.6 75 4,6 75 52 81
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Ushbu holatlar Markaziy Farg'ona-
ning Farg'ona viloyati hududidagi gishlog
xo'jaligi sug'oriladigan yerlarida uglerod-
ning azotga bo'lgan nisbati ko'rsatkichlari
yarim gidromorfdan gidromorf tuproglar
tomon ortib borishi gonuniyati bo'ysunishi
va tuproglar ekologik holatining yaxshi-
lanayotganligidan dalolat beradi.

Tayanch hududlar sug‘oriladigan tup-
roglarida melliorativ holatning yomon-
lashishi va unumdorlikning pasayishiga
sababchi bo‘lgan sho'rlanish jarayonlari
ham gayd gilindi. Tuprog meliorativ holati-
ning yomonlashishi va unumdorligining
pasayishiga olib keluvchi tuz to'planishi va
gayta sho'rlanish jarayonlari o'rganilgan
hudud tuproglarida ham gayd etildi.
Shuningdek, barcha sug‘oriladigan gish-
log xoYjalik yerlarida sho'rlanish darajasi
turlicha ekanligi aniglandi.

O'rganilgan hudud tuproglari turli
darajada sho'rlangan, sho'hli, gips-arzigli
gatlamlar mavjud bo'lib, cho'l zonasi uchun
harakterli bo‘lgan o'ziga hos xususiyatlarga
ega [10].

O'rganilgan tuproglar haydov (O-
30 sm) gatlamidagi zaharli va zaharsiz
tuzlarning tagsimlanishi va ortib borishi-
ga ko'ra, quyidagi “ketma-ketlik zanjiri"ni
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0'z ichida ifodalaydi. Jumladan, sug'orila-
digan o'tlogi-saz tuproglarning haydov
gatlamlarida:

12-kesma — CaSO4 > Na2S0O4 > MgSO4
> MgClI2 > Ca(HCO3)2;

32-kesma —CaSO4 > Na2S04 > MgSO4
> MgClI2 > Ca(HCO3)2.

Mos ravishda sug'oriladigan o'tlogi
tuproglarda:

6-kesma — CaSO4 > Na2504 > MgCl2 >
MgSO4 > Ca(HCO3)2;

9-kesma — CaSO4 > Na2S04 > MgSO4
> MgClI2 > Ca(HCO3)2.

Sug'oriladigan cho'l o'tlogida:

1-kesma CaSO4 Na2SO4
Ca(HCO3)2 > MgClI2 > MgSO4;

9-kesma - CaSO4 > MgSO4 > MgClI2 >
Na2S0O4 > Ca(HCO3)2.

> >

Sug'oriladigan o'tlogiga o'tgan
tuproglarda:
l-kesma - CaS0O4 > MgSO4 >

Ca(HCO3)2 > Na2S504 > MgCl2;

6-kesma — CaSO4 > Na2S04 > MgSO4
> MgCl2 > Ca(HCO3)2 tartibida joylashgan-
ligi aniglandi. Ushbu holat quyi gatlamlar-
da ham takrorlanadi. Bu esa, tuzlarning
oksidlanish-gaytarilish jarayonlarining tur-
g'un holatda ekanligidan dalolat beradi
(3-jadval).

3-jadval.
Sug‘oriladigan o‘tlogi-saz tuproglarning tuzlar sifat tarkibi va miqdoriy ko‘rsatkichlari
S8 = < o i
Kesma| Chugurligi | s % % 3 % Tuzlar migdori m%&n&gggéiuszblgtran
Ne (sm) (E)/ O = g S |Umumiy| Zaharli | Zaharsiz Zaha(% Hélgiglaum’
Sug'oriladigan o'tlogi-saz tuproglar
0-25 0,04 |0,714| 0,244 | 0,118 | 0,075 | 1,191 0,437 0,754 36,691
25-40 0,04 |0,476| 0,353 | 0,076 | 0,085 1,03 0,514 0,516 49,881
12 40-70 10,384|0,374| 0,656 | 0,145 | 0,089 | 1,648 0,89 0,758 53,989
70-108 0,032/0,891| 0,304 | 0,104 | 0,098 | 1,428 0,506 0,923 35,423
108-140 |0,032|0,823| 0,633 | 0,131 | 0,132 1,75 0,896 0,855 51,201
0-29 0,036(0,276| 0,228 | 0,122 | 0,06 0,722 0,41 0,312 56,796
29-43 10,028/0,384| 0,31 | 0,075 | 0,07 0,867 0,455 0,412 52,454
32 43-86 0,04 |0,408| 0,3 0,148 | 0,075 | 0,971 0,523 0,448 53,848
86-121 |0,028|0,656| 0,335 | 0,121 | 0,085 | 1,224 0,541 0,684 44,183
121-163 |0,032|0,619| 0,503 | 0,143 | 0,102 | 1,399 0,748 0,651 53,478
Sug'oriladigan o‘tlogi tuproglar

0-25 0,028/0,649| 0,314 | 0,051 | 0,105 | 1,147 0,47 0,677 40,99
6 25-41 |0,028| 0,68 | 0,483 | 0,076 | 0,105 | 1,371 0,664 0,708 48,42
41-81 |0,028|0,666| 0,338 | 0,152 | 0,091 | 1,275 0,581 0,694 45,56
81-110 |0,031{0,851| 0,168 | 0,127 | 0,087 | 1,265 0,382 0,882 30,21
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N = <t i i i
Kesma | Chuqurligi | @& % 2 R 5 Tuzlar migdori miL(Jqunc_;JrEgla){rEiusﬂgtran
No (sm) | PO Q = =2 . . .| zaharli tuzlar ulushi,
| © Z S = |Umumiy| Zaharli | Zaharsiz 9% hisobida
0-27 0,044/0,595| 0,296 | 0,087 | 0,048 | 1,071 | 0,431 0,639 40,25
9 27-42 10,047|0,508| 0,592 | 0,079 | 0,055 | 1,281 | 0,726 0,555 56,69
42-73 10,036/ 0,649| 0,296 | 0,094 | 0,043 | 1,119 | 0,433 0,685 38,70
73-109 |0,036/0,497| 0,592 | 0,113 | 0,02 | 1,258 | 0,725 0,533 57,65
Sug'oriladigan cho'l-o'tlogi tuproglar
0-30 0,036/ 0,649 | 0,068 - 0,002 | 0,775 0,09 0,685 11,6
1 30-50 0,04 |0,646| 0,015 | 0,189 | 0,015 | 0,905 | 0,219 0,686 24,2
50-80 |0,044|0,439| 0,028 - 0,02 | 0,536 | 0,054 0,483 10,1
80-110 [0,044|0,371| 0,008 - 0,002 | 0,445 0,03 0,415 6,7
0-37 0,029| 0,74 | 0,037 | 0,095 | 0,078 | 0,979 0,21 0,769 21,4
9 37-76 |0,032|0,578| 0,538 | 0,143 | 0,102 | 1,393 | 0,783 0,61 56,2
76-110 |0,029|0,597| 0,497 | 0,123 | 0,075 | 1,322 | 0,695 0,626 52,6
110-140 |0,028/0,581| 0,421 | 0,172 | 0,091 | 1,293 | 0,684 0,609 52,9
Sug'oriladigan o‘tlogiga o‘tgan tuproglar
0-31 0,044/0541| 0,029 | 0,119 | 0,012 | 0,745 0,05 0,585 6,71
1 31-48 0,06 |0,493| 0,004 | 0,175 | 0,015 | 0,746 | 0,194 0,553 25,996
48-77 |0,061|0,424| 0,005 | 0,115 | 0,015 | 0,621 | 0,135 0,485 21,746
77-107 |0,036/0,361| 0,003 - - 0,396 0,04 0,397 10,1
0-32 0,028/0,282| 0,157 | 0,139 | 0,047 | 0,653 | 0,343 0,31 52,547
32-48 |0,028|/0,384| 0,255 | 0,144 | 0,078 | 0,89 0,477 0,412 53,615
6 48-82 |0,035/0,719| 042 | 0,114 | 0,098 | 1,385 | 0,632 0,754 45,632
82-121 |0,024|0,507 | 0,392 | 0,083 | 0,079 | 1,085 | 0,554 0,531 51,063
121-147 |0,032|0,891| 0,751 | 0,138 | 0,126 | 1,937 | 1,015 0,923 52,4

Suvda oson eruvchi tuzlar zahiralari
miqdorlari tuproqg turlari va ularning
foydalanish maqgsadlariga garab turlicha
o'zgargan. Sug'oriladigan o'tlogi va o'tloqgi-
saz tuproglarda tuzlar zahirasining ortishi
kuzatilsa, cho'l-o'tlogi va o'tlogiga o'tgan
tuproglarda kamayish kuzatildi.

Tuzlar ogimi, yer osti suvlari sathi va
tuproglar sho'rlanish darajasini kamayti-
rishga qaratilgan agrotexnik va agro-
meliorativ tadbirlar: chugur yumshatish,
an‘anaviy yoki lazerli tekislash, sho'rlanish
darajasiga ko'ra sho'r yuvish, organik
ogiitlar go'llash, intensiv ishlov berish
hamda gishlog xo'jaligi faoliyatini yuritish-
da olib boriladigan tadbirlar suvda oson
eruvchi tuzlar migdorlarining kamayishiga
xizmat qiladi

Tadgigot olib  borilgan  tayanch
massivlari sug'‘oriladigan yer maydonlari-
dan samarali foydalanish, tuproglar

unumdorligini saglash va gayta tiklashga
garatilgan agrotexnik, agromeliorativ va
agrokimyoviy tadbirlarni tizimli amalga

oshirilayotganligi, yer osti sizot suvlar sathi
ko'tarilib ketilishi oldi olinganligi, zovurlar
ishchi holatda saglanganligi natijasida
suvda oson eruvchi tuzlar zahiralari ayrim
massivlarda kamayishiga erishilgan [6].

Kelajakda sho'rlanish  xavfi yuzaga
kelmasligi uchun sizot suvlar sathini kritik
chuqurlikda saglash, sifatli sho'r yuvish
tadbirlarni  muntazam amalga oshirish
lozim. Bunday yerlarning ekologik holatini
saglash uchun degradatsiya jarayonlarini
oldini olishga, ogibatlarini yumshatishga
garatilgan tadbirlar ishlab chigish zarur.

Xulosalar

1. Gumus zahirasi tuprog tiplari
bo'yvicha keskin farglandi. Gidromorf
o'tlogi-saz tuproglarda gumus zahirasi
131 t/ga gacha yetgan bo'lsa, cho'l-
o'tlogi tuproglarda bu ko'rsatkich 66—
98 t/ga atrofida kuzatilib, ushbu holat
minerallashish tezligi, organik qgoldiglar
migdori va sug‘orish hamda sizot suvlari-
ning ta'siri bilan bog'lig bo'lib, gumus
miqgdori yarim gidromorf tuproglardan
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gidromorf tuproglar tomon ortib borish
gonuniyatiga bo‘ysunadi.

2. 1999-2023-yillarda  o‘rganilgan
barcha tuproqg turlarida C:N nisbati 03—
12 barobarga ortib borgan, ushbu holat
sug'oriladigan tuproglarda organik modda
aylanishi tiklanayotganini va agrotexnik
tadbirlar samara berganini ko'rsatadi
hamda, C:N nisbatining ortishi uglerod-
ning azotga bo'lgan nisbati ko'rsatkichlari
yarim gidromorf > gidromorf tuproglar
tomon ortib borishi gonuniyati bo'ysuni-
shi  va tuproglar ekologik holatining
yaxshilanayotganligidan dalolat beradi.

3. Sho'rlanish jarayonlari degradatsi-
yaning asosiy omillaridan biri hisoblanib,
tuzlar zahirasining ustunligi cho'l-o'tlogi

TUPROQSHUNOSLIK

> o'tlogiga o'tgan > o'tlogi > o'tlogi-saz
tuproglar tomon ortib borishi ketma-
ketligi kuzatilib, gidromorf tuproglarda
tuzlar zahirasi 226 t/ga gacha ortishi,
sho'rlanish jarayoni hali ham faolligini
ko'rsatadi.

4. Tuproqg sho'r yuvish tadbirlarini
samarali olib borilishi, yerlarni lazerli
tekislash va organik o'g'itlarni go'llash
natijasida suvda yeruvchi tuzlarning
kamayishiga, gumus miqgdorining
ortishiga hamda, tuproglarning ekologik
holatini yaxshilanib borishiga erishilgan
bo'lsa-da, degradatsiya jarayonlarini oldini
olish va ogibatlarini yumshatish uchun
bu tadbirlarnitizimliva muntazam ravishda
amalga oshirish talab etiladi.
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Annotatsiya. Ushbu maqolada Quvasoy sement zavodi ta'sir zonalarida joylashgan
sug‘oriladigan tipik boz tuproglarda ishgoriy (Na, K, Rb, Cs) va ishqoriy-yer (Ca, Sr, Ba)
metallarining geokimyoviy xususiyatlari o‘rganildi. Tadgigotlarda sement zavodidan 100, 500,
1000 va 10000 m (fon) masofalarda joylashgan tuprog kesmalarining turli genetik gorizontlari
va chuqurliklaridan namuna olindi. Ishgoriy va ishqgoriy-yer metallarning miqgdoriy o'zgarishi
fon hududiga nisbatan 100-500 m zonalarda nisbatan yugoriligi bilan ajralib turdi. Ayrim
elementlarning (K va Ca) tuprogning yugori gatlamlarida, zavodga yaqgin hududlarda texnogen
to'planish tendensiyasi aniglandi. Na, Rb va Cs elementlarining tagsimoti texnogen omildan
ko'ra sug‘orish sharoitlari, agrotexnik tadbirlar va tuprog hosil giluvchi ona jinslarning mineralogik
tarkibi bilan kuchlirog bog'lig ekani ko'rsatildi.

Kalit so‘zlar: tuproq geokimyosi, sement zavodi, ishgoriy metallar, ishgoriy-yer metallar,
natriy, kally, rubidiy, seziy, kalsiy, stronsiy, bariy, texnogen ifloslanish, tipik bo'z tuproqg.

AHHOTaUMA. B naHHOW CcTaTbe M3y4deHbl reoxmmumyeckme ocobeHHoCcTM wwenodrbix (Na, K,
Rb, Cs) v wenodyHosemenbHblx (Ca, Sr, Ba) MeTannoB B opollaeMblX TUMKUMUYHBLIX cepo3emax,
PACMOMOXEHHbBIX B 30HEe BAMAHMA KyBacaMcCKoro uUeMeHTHOro 3aBofa. B xooe mccnegoBaHUmM
OTOMPaNMCb 06pPa3Lbl M3 Pas3INYHbIX FEHETUYECKMX FTOPU3OHTOB M MYyOWH MOYBEHHbIX Pa3Pe30B
Ha pacctoaHmax 100, 500, 1000 n 10 000 M (doH) OT 3aBoda. YCTaHOBMEHO, YTO coaepyaHume
LLENMOYHbIX U LWeNoOYHO3eMellbHbIX MeTaNMoB Ha pacctogHuax 100-500 M B LenoM Bblle Mo
CpaBHEHUIO C GOHOBOM 30HOM. BbigBNeHa TeHOEHUWA TEXHOMEeHHOro HaKOMMAeHUA OTOEeNbHbIX
anemeHToB (K 1 Ca) B BEpPXHWX CMOAX MOYB Ha TEPPUTOPMAX, MPVMbIKaOLIMX K 3aBoAy. [MokazaHo,
uto pacnpepeneHune Na, Rb 1 Cs B 6onblien cTeneHy onpenenaetca yC1oBUAMKM OpOLLEHMS,
arpoOTEXHUYECKUMUM MPUEMAMM U COCTAaBOM MOYBOOOPA3YIOLLMX MOPO4d, YeM HEMNOCPenCTBEH-
HbIM TEXHOTEHHbIM BO3OENCTBMEM.

Kno4deBble c/1oBA: reOXVIMUG  TMOYUB, LIEMEHTHbIM  3aBO[, LeNoYHble  METanfbl,
Lle/loYHO3eMe lbHble MeTanmbl, HAaTPUMN, Kanuw, pyouanmn, Le3unii, Kanbuuv, CTPoHUMIN, Gapui,
TEXHOMeHHOE 3arpasHeHne, TUMMYHbIM CePO3EM.

Annotation. This article investigates the geochemical behavior of alkali (Na, K, Rb, Cs)
and alkaline-earth (Ca, Sr, Ba) metals in irrigated typical sierozem soils located within the impact
zone of the Kuvasay Cement Plant. Soil samples were collected from various genetic horizons
and depths of soil profiles situated at distances of 100, 500, 1000, and 10000 m (background)
from the plant. The contents of alkali and alkaline-earth metals were generally higher at 100-500
m compared to the background site. A tendency toward technogenic accumulation of some
elements (K and Ca) was observed in the upper soil layers in areas adjacent to the plant. The
distribution of Na, Rb, and Cs was found to be more strongly controlled by irrigation regime,
agrotechnical practices, and the mineralogical composition of parent materials than by direct
technogenic inputs.

Key words: soil geochemistry, cement plant, alkali metals, alkaline-earth metals, sodium,
potassium, rubidium, cesium, calcium, strontium, barium, technogenic pollution, typical sierozem.
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Kirish. Farg‘ona vodiysi aholi zichligi
yuqgori bo'lgan, sug'‘orma dehgonchilik
intensiv  rivojlangan  hudud bo'lib, bu
yerda faoliyat yurituvchi sanoat korxonalari
tuprog qgoplamiga sezilarli  texnogen
yuklama keltirib chigaradi. Vodiyning vyirik
sanoat markazlaridan biri bo'lgan Quvasoy
shahrida joylashgan sement zavodi
atmosfera havosiga turli migdorlarda
chang va gaz aralashmalarini chigaradi.
Sanoat chigindilarning tuprog unumdorli-
giga, xususan geokimyoviy xususiyatlariga
ta'sirini aniglashga garatilgan tadgigotlar
bugungi kunda izlanishlarning asosiy
yo'nalishlaridan biriga aylanmoqgda.

Jumladan, sement changi tarkibida
kalsiy, kaliy, natriy oksidlari va boshga
birikmalar mavjudligi, ularning tuprogga

tushishi, tuprogning kimyoviy xossa-
xususiyatlari, xususan, ishqgoriylik darajasi
(oH), singdirish  sig'imi hamda ozuga

tartibotiga sezilarli ta'sir ko'rsatishi ko'plab
tadgigotlarda gayd etilgan [9, 4].

Bu jihatdan, tabiatan yuqori
karbonatliligi bilan ajralib turadigan su-
g'oriladigan tipik bo'z tuproglar sharoitda
sement changining muntazam tushishi
tabily geokimyoviy fonda qgo'shimcha
o‘zgarishlar keltirib chagaradi. Tuprogning
og'ir metallar (Pb, Cd, Zn va boshgalar)
bilan ifloslanishi ko'plab ishlar markazida
bo'lgan bo'lsada [2, 4], sement sanoati
changining tuprog unumdorligi, fizik-
kimyoviy xossalari, xususan, geokimyosiga
ta'siri asosiy makroelementlar, ishqgoriy
metallar (Na, K, Rb, Cs) hamda ishqgoriy-
yer metallari (Ca, Sr, Ba) misolida yetarli
darajada kompleks o‘rganilmagan.

Shu munosabat bilan  Quvasoy
sement zavodi ta'sir zonalaridagi
sug'oriladigan tipik bo'z tuproglarda Na,
K, Rb, Cs, Ca, Sr va Ba elementlarining
tuprog profili bo'ylab  vertikal  va
zavoddan uzoglashish bo'yicha gorizontal
tagsimlanish  gonuniyatlarini, shuning-
dek, ularning tuprog klarkiga nisbatan
boyish yoki kambag'allashish darajasini
aniglash asosiy vazifa sifatida belgilandi.

TUPROQSHUNOSLIK

Adabiyotlar tahlili va tadqiqot
usullari. Sement sanoati chigindilarining
tuprogga ta'siri bo'yicha olib borilgan
ko'plab ilmiy izlanishlar sement changi

tushishi natijasida tuprog muhitining
keskin ishgoriylashuvi (pH ortishi),
karbonatlarning ko'payishi hamda, Ca

va K ning to'planishi asosiy geokimyoviy
tendensiyalar ekanini ko'rsatadi [8, 4.
Natijada fosfor va ba'zi mikroelementlar-
ning (Fe, Mn, Zn va b.) o'zlashtirilishi
murakkablashib, o'simliklar uchun ozuga
rejimi buzilishiga olib keladi [4, 3].

Ishgoriy-yer metallari (Ca, Sr, Ba)
ko'pincha bir-biri  bilan assotsiatsiyada
tagsimlanadi. Buning sababi ularning ion
radiuslari va kimyoviy xossalarining yaqgin-
ligi bo'lib, karbonat va sulfat fazalarda
ularning birgalikda cho'kishiga olib keladi.
Xuddi shuningdek, Rb va Cs geokimyoviy
jihatdan K ga vyaqgin bo'lgani sababli
ko'pincha sluda va boshga sludali mineral-
lar tarkibida hamda loy-gumus kompleksi-
da K bilan birga fiksatsiyalanadi [3, 5].

O'zbekistonning sug'oriladigan tipik
bo'z tuproglarida texnogen ta'sir, irrigatsiya
jarayonlari (suv sifati, sho'rlanish darajasi,
yuvilish  rejimi) va agrotexnik tadbirlar
bilan qgo'shilib murakkab geokimyoviy
manzarani shakllantiradi [2, 6, 7]. Bunday
sharoitda elementlarning  migratsiyasi
nafagat atmosferadan tushayotgan chang
migdori  va tarkibiga, balki sug‘orish
suvlarining kimyoviy tarkibi, tuprogning
granulometrik va mineralogik xususiyatlari
hamda meliorativ holatiga ham bevosita
bog'lig bo'ladi [2,1].

Tadgigot obyekti sifatida Quvasoy
sement zavodining shimoliy yo'nalishi
bo'ylab joylashgan sug'oriladigan tipik
bo'z tuproglar tanlandi. Namuna olish
zavoddan 100, 500, 1000 va 10000
m masofalarda  joylashgan  tuproqg
kesmalarining genetik gorizontlari va turli
chuqurliklaridan amalga oshirildi. 10000
m (10 km) masofadagi kesma sement
changi ta'siri minimal bo‘lgan fon (nazorat)
hududi sifatida gabul gilindi.
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Tuprog namunalari quritilib, elaklar-
dan o'tkazilgach, zamonaviy fizik-kimyoviy
usul — masspektrometriya (ICP-MS) va
rentgen-fluoresent (XRF) tahlil usullari
yordamida Na, K, Rb, Cs, Ca, Sr va Ba
elementlarining umumiy migdori anig-
landi. Ushbu magolada aynan shu
elementlar bo'yicha olingan natijalar
geokimyoviy tahlil va muhokama uchun
ajratib olindi.

Tuprog klarki giymatlari quyidagicha
gabul gilindi (mg/kg): Na — 6300; K - 13000;

Rb-100; Cs-5; Sr—300; Ba-500; Ca-13700
[10]. Ushbu giymatlar asosida konsentrat-
siya klarki (KK) hisoblandi va elementlar-
ning fon tuproglarga nisbatan boyish yoki
kambag'allashish darajasi baholandi.

Tadqiqot natijalari va muhokamasi.
Olingan ma'lumotlar ishgoriy (Na, K, Rb, Cs)
va ishqoriy-yer (Sr, Ba, Ca) elementlarining
tuprog  profiida sement zavodidan
uzoglashish bo'yicha va genetik gatlamlar
bo'ylab ham turlicha tagsimlanganini
ko'rsatdi (1-jadval).

1-jadval.
Tipik bo‘z tuproqglarda ishqoriy va ishqgoriy-yer metallarning masofa va :
chuqurliklar bo‘yicha tagsimoti, mg/kg
Chuqurligi, Ishgoriy metall Ishqoriy-yer metall
Masofa, m
sm Na K Rb Cs Sr Ba Ca

0-26 7100 19600 96,7 5,4 228 580 10770

26-48 5300 20900 96,3 53 102 468 90100

100 48-58 3850 18800 96,3 54 212 520 10130

58-79 4960 18100 99,4 6,6 230 634 11460

79-112 4100 15000 89,1 6,1 307 575 11330

0-5 7100 17100 88,5 6,6 368 653 10480

500 5-10 7100 16300 93,2 6,6 320 658 10390

10-20 7700 14805 95,7 7,3 375 720 10700

30-45 9200 20900 101 12,1 241 763 10070

0-5 9010 17600 92,1 6,1 320 1050 10300

1000 5-10 9400 19400 92,4 58 296 806 90090

10-20 8200 16900 94,2 5,6 274 690 90330

30-45 7800 18550 103 7,9 342 822 10200

0-35 9020 15400 102 6,8 288 817 10025

35-46 7900 18800 93,3 6,9 371 756 10240

10000 46-82 8600 17700 106 7,1 287 692 10460

82-115 10300 18100 93,8 5,3 266 645 10490

115-130 10500 17500 89,3 5,3 233 563 90370

Tuprog klarki 6300 13000 100 5 300 500 13700

Jadval ma'lumotlariga ko‘ra natriy bo'layotganidan dalolat beradi.

migdori 3850 dan 10500 mg/kg gacha Kaliy migdori esa barcha masofalar
ozgarib, eng past qgiymat 100 m va gatlamlarda 14805-20900 mg/kg
masofadagi 48-58 sm gatlamda (3850 oralig'ida bo'lib, tuprog klarki giymatiga
mg/kg), eng yuqgori ko'rsatkichlar esa nisbatan doimiy ravishda yugori. Eng
10000 m masofadagi chuqur gatlam-larda yugori giymatlar 100 m (26-48 sm
(82-130sm)10300-10500 mg/kg diapazonda gatlam) va 500 m masofalara (30-45

gayd etildi. Bu yuqori
balandliklan nisbatan

migratsiyalanishi, chuqur gatlamlarda
esa irrigatsion suvlar bilan keladigan
tuzlarning ikkilamchi to'planishi  sodir

gipsomitrik
past  tomon

sm gatlam)da 20900 mg/kg gacha
yetadi. Ushbu gatlamlar sement changi,

kaliyli o'd'itlar va nisbatan ko'proqg il
fraksiyasi ta'siri ostida shakllanganligini
aks ettiradi.

ISSN 2181-0826 MAXSUS SON 4/2025y.
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1-rasm. Tipik bo‘z tuproqlarda ishqgoriy va ishqoriy-yer metallarning masofa va
chuquirliklar bo‘yicha tagsimoti, mg/kg

Rubidiy va seziy migdoriga e'tibor
beradigan bo'lsak, Rb migdori 88,5-106
mg/kg, Cs esa 53-121 mg/kg diapazonda
o'zgaradi. Rb bo'yicha vertikal hamda
gorizontal farglar katta emas, bu uning
asosan litogen manbaga bog'ligligini va K
bilan birga slyudali minerallarda bargaror
fiksatsiyalanishini ko'rsatadi. Cs esa ayrim
gatlamlarda, xususan 500 m masofadagi
30-45 sm qgatlamda (12,1 mg/kg) nisbatan

yuqgori konsentratsiyalarga ega bo'lib,
bu gatlamda gilli-gumus kompleksi
yaxshi rivojlanganini va Cs ning kuchli

adsorbsiyalanishini aks ettiradi.

Stronsiy migdori  102-375  mg/kg
oralig'ida. Eng past giymatlar 100 m
masofadagi 26-48 sm gatlamda (102 mg/
kg), eng yuqgori giymatlar esa 500 m va
10 000 m masofalardagi o'rta gatlam-
larda (375 va 371 mg/kg) gayd etildi. Bu
Sr ning karbonatli fazalar va sement
changi  bilan  bogd'ligligini,  sug‘orish
jarayonlari esa uni gisman yuvish va gayta
tagsimlashda muhim rol o'ynayotganini
ko'rsatadi.

Bariy migdori  468-1050 mag/kg
diapazonda bo'lib, 1000 m masofadagi 0-5
sm (1050 mg/kg) va 30-45 sm (822 mg/
kg) gatlamlarda yugori konsentratsiyalar
bilan ajralib turadi. Bu Ba ning sement
changi bilan barit va boshga Ba-tutuvchi

fazalar ko'rinishida aerotexnogen Kirib
kelishi hamda yuqgori sorbsiya sigimli
gorizontlarda adsorbsiyalanish ehtimolini
kuchaytiradi.

Kalsiy 10070-11330 mg/kg diapazon-
da bo'lib, karbonatli tipik boz tuproglarga
xos yuqgori fonni tasdiglaydi. Eng yugori
giymatlar 100 m masofadagi 0-26 va
79-112 sm qgatlamlarda hamda 10 000
m kesmadagi 0-35 sm gatlamda gayd
etilgan. Birog Ca ning profil bo'yicha
tagsimoti nisbatan tekis bo'lib, bu
karbonatlarning butun profil bo'ylab keng
targalganligini ko‘rsatadi.

Masofa omilini baholaganda, ishgo-
riy va ishqgoriy-yer metallarning yalpi miqg-
dorlarida qgatly bir yo‘nalgan gradient
kuzatilmaydi. 100, 500 va 1000 m zona-
larda ayrim elementlar (K, Ba, Cs) o'rta
gorizontlarda yugori giymatlar bilan ajra-
lib turadi, 10000 m masofada esa Na, K
va Ba ning ma'lum darajada yugoriligi
gayd etildi. Bu elementlar tagsimotida
uchta asosiy omil, litogen asos (lyoss va
karbonatli ona jinslar), irrigatsion rejim
hamda sement sanoati changining
aerotexnogen  tushishi  birgalikda roll
o'ynayotganini ko‘rsatadi.

Tuproq klarki giymatlaridan (Na
6300; K 13000; Rb 100; Cs 5; Sr 300; Ba
500; Ca 13700 mg/kg) foydalanib
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hisoblangan konsentratsiya Kklarki (KK) global fon giymatlarga nisbatan boyish
ko'rsatkichlari  tipik boz tuproglarda yoki kambag'allashish darajasini baholash
ishgoriy va ishqgoriy-yer metallarning imkonini berdi (2-jadval).
2-jadval.
Tipik bo‘z tuproglarda ishqoriy va ishqoriy-yer metallar konsentratsiya klarki (KK)
Masofa, Chuqurligi, Ishqoriy metall Ishqoriy-yer metall

m sm Na K Rb Cs Sr Ba Ca

0-26 1,13 151 0,97 1,08 0,76 1,16 0,93

26-48 0,84 161 0,96 1,06 0,34 0,94 0,81

100 48-58 0,61 1,45 0,96 1,08 0,71 1,04 0,81

58-79 0,79 1,39 0,99 1,32 0,77 1,27 0,91

79-112 0,65 1,15 0,89 1,22 1,02 1,15 0,97

0-5 1,13 1,32 0,89 1,32 1,23 1,31 0,93

500 5-10 1,13 1,25 0,93 1,32 1,07 1,32 0,91

10-20 1,22 1,14 0,96 1,46 1,25 1,44 0,89

30-45 1,46 161 1,01 242 0,80 1,53 0,74

0-5 1,43 1,35 0,92 1,22 1,07 2,10 0,88

1000 5-10 1,49 1,49 0,92 1,16 0,99 1,61 0,83

10-20 1,30 1,30 0,94 1,12 0,91 1,38 0,83

30-45 1,24 1,43 1,03 1,58 1,14 1,64 0,89

0-35 1,43 1,18 1,02 1,36 0,96 1,63 0,80

35-46 1,25 1,45 0,93 1,38 1,24 151 0,82

10000 46-82 1,37 1,36 1,06 1,42 0,96 1,38 0,76

82-115 1,63 1,39 0,94 1,06 0,89 1,29 0,77

115-130 1,67 1,35 0,89 1,06 0,78 1,13 0,76
Natriyning KK 0,61-167 oraligida bo'lib, barcha kesmalarda tuprog
tebranadi. 100 m kesmadagi 48-58 klarkiga nisbatan bargaror boyish

sm gatlamda Na ning fon giymatdan
sezilarli pastligi (0,61) gayd etilgan bo'lsa,
10000 m masofadagi quyi gatlamlarda
(82-130 sm) 163-167 gacha oshgan. Bu
yugori  gatlamlardan  ostki qgatlamlar
tomon sug'orish  ta'sirida  yuvilishi  va
ikkilamnchi  sho'rlanish  hisobiga qgayta
to'planish  jarayonlari  natijasi  ekanini
ko'rsatadi.

Kaliy bo'yicha KK 114-161 diapazonda
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kuzatiladi. 100 va 500 m masofalardagi
o'rta gatlamlarda KK 161 gacha yetgani
K ning tipik boz tuproglarda yuqgori
litogen foniga, shuningdek uzog muddatli
sug'orish va kaliyli o'gitlar qgo'llanilishi
ta'siriga ishora qiladi. KK =1 bo'lgan
bargaror fon bu hududda K bo'yicha tabiiy-
texnogen boyish zonasi shakllanganini
anglatadi. Buni quyidagi 2-rasmdan ham
anig ko'rish mumkin.
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2-rasm. Tipik bo‘z tuproglarda ishqoriy va ishqoriy-yer metallari KK
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Rubidiy uchun KK 0,89-1,06 oralig‘ida
bo'lib, ko'rsatkichlar asosan 1 ga juda
vagin. Bu Rb ning K bilan geokimyoviy
yaqginligini, sludali minerallarda birgalik-
da fiksatsiyalanishini va asosan litogen
nazorat ostida ekanini ko'rsatadi. Texnogen

omil Rb tagsimotida ikkilamchi rol
o'ynaydi.
Seziy elementining KK 106-242

diapazonda bo'lib, barcha gatlamlarda
tuprog klarkidan yugori. Aynigsa, 500 m
masofadagi 30-45 sm gatlamda Cs ning
konsentratsiyasi 2,42 gacha oshgan. 1000
va 10000 m kesmalarda ham 1,06-1,58
oralig'ida bargaror konsentratsiyalanishi
kuzatildi. Bu seziyning gumus kompleksi
rivojlangan gorizontlarda kuchli sorbsiya-
lanishi hamda texnogen manbalardan
kelayotgan nisbatan kichik migdorlarning
ham tez fiksatsiyalanishini ko'rsatadi.
Shu bois Cs ushbu hududda texnogen
yuklamani aks ettiruvchi nozik indikator
sifatida garash imkonini beradi.

Stronsiyning KK 0,34-125 oralig‘ida
o'zgarib, eng past giymat 100 m masofa-
dagi kesmaning 26-48 sm qgatlamida
(0,34), eng yuqgori giymatlar esa 500 va
10000 m kesmalarning ayrim gatlam-
larida (1,23-1,25) qgayd etildi. Ko'pchilik
gatlamlarda KK <1 bo'lishi stronsiyning fon
giymatdan past yoki unga yagin ekanini
bildiradi. Stronsiyning karbonatlar migdori
bilan  bog'ligligi, sug'orish  sharoitida
karbonatlarning gisman yuvilishi va gayta
cho'kish jarayonlari uning vertikal gayta
tagsimotida asosiy omil bo'layotganini
anglatadi.

Bariy bo'yicha KK 0,94-2,10 oralig'ida
bo'lib, ayrim gatlamlarda sezilarli boyish
kuzatildi. 1000 m masofadagi 0-5 sm
gatlamda KK 2710, 10000 m kesmadagi
0-35 va 35-46 sm qgatlamlarda esa 138-
1,63 atrofida. Bu bariyning sement changi
bilan birga kirib kelishi va tuprogning
yuqgori gatlamlaridagi temir-marganets
oksidlari hamda gilli minerallarda
fiksatsiyalanishini tasdiglaydi. Ba bo'yicha
KK >1 bo'lgan hududlar sement sanoati
texnogen ta'siri bilan gisman mos tushadi.

Kalsiyning konsentratsiya klarki

TUPROQSHUNOSLIK

0,74-097 diapazonda bo'lib, barcha
gatlamlarda 1dan kichik. Demak, karbonat-
li sug'oriladigan tipik bo'z tuproglarda
kalsiyning mutlog migdori  yuqori
bo'lishiga garamay, global tuproqg klarkiga
nisbatan “ortigcha boyish” kuzatilmaydi.
Sug'orish sharoitida karbonatlarning
gisman yuvilishi va profil bo'ylab gayta
kristallanishi fonida sement changidan
tushayotgan qgo'shimcha Ca umumiy
fonni sezilarli darajada oshira olmagan,
ya'ni Ca bo'yicha texnogen boyish emas,
balki tabily karbonatli litogen fon ustunlik
giladi.

Umuman olganda KK tahlili K, Cs
va Ba bo'yicha bargaror boyish (KK >1)
kuzatilishini; Na va Sr uchun fon giymat
atrofida tebranish va ayrim gatlamlarda
kambag‘allashish ~ Rb  uchun asosan
fon darajada, Ca uchun esa biroz past
ko'rsatkichlar xos ekanini ko'rsatdi. Bu tipik
bo'z tuproglarda ishqoriy va ishqoriy-yer
metallarning geokimyoviy xusussiyatlari
texnogen yuklama (sement changi),
irrigatsion tartibot va litogen asosning
kompleks ta'siri ostida shakllanayotganini
tasdiglaydi.

Xulosalar. Sug'‘oriladigan tipik bo'z
tuproglarda ishgoriy (Na, K, Rb, Cs) va
ishqoriy-yer (Sr, Ba, Ca) metallarining
masofa va chuqurlik bo'yicha tagsimoti
bir xil emasligi ko'rinadi. K va Ca vyalpi
miqgdorlari ustun, Rb va Cs mikroelement-
lar sifatida, Sr va Ba esa o'rta darajadagi
konsentratsiyalarda gayd etildi. Na va
K ning yuqgori gatlamlarda nisbatan
o'zgaruvchanligi irrigatsion tartibot va
agrokimyoviy tadbirlar bilan lbevosita
bog'lig.

Konsentratsiya klarki  (KK)  tahlili
K, Cs va Ba elementlari bo'yicha tipik
bo'z tuproglarda global fon giymatlarga
nisbatan bargaror boyish mavjudligini
ko'rsatdi. K uchun KK 114-1,61, Cs uchun
1,06-2,42, Ba uchun esa 0,94-2,10
diapazonda bo'lib, bu elementlar litogen
omil va sement sanoati changidan
kelayotgan texnogen yuklama birgalikdagi
ta'siri ostida to'planishini anglatadi.

Na va Sr bo'yicha KK ko'rsatkichlari,

120



asosan 1 atrofida bo'lib, ayrim gatlamlarda bo'lishiga garamay, global tuprog klarkiga
(Na uchun 100 m masofa 48-58 sm nisbatan ortigcha boyish kuzatilmasligini
chuqurlikda, Sr uchun 100 m masofa bildiradi. Demak, sement changi bilan
26-48 sm da) 061-0,34 gacha pasayadi. kelayotgan qgo'shimcha Ca irrigatsion
Bu elementlarning tagsimoti birinchi  yuvilish va karbonatlarning gayta
navbatda sug‘orish sharoitida kechadigan kristallanishi fonida umumiy geokimyoviy
yuvilish  va qgayta cho'kish jarayonlari balansnitubdan o'zgartirmaydi.

bilan izohlanadi, ularning tarqgalishida Umuman olganda, sug'oriladigan
texnogen komponentning roli ikkilamchi  tipik bo'z tuproglarda ishqgoriy va ishgoriy-
hisoblanadi. yver metallarining  tagsimoti  hamda

Rb konsentratsiya klarki fon darajada konsentratsiya klarki bo'yicha baholanishi
bo'lib, bu uning K bilan geokimyoviy bu hududda tabiiy karbonatli litogen
yaginligi va litogen manbaga bog'ligligini  fon, sug‘orish tizimi va sement sanoati
ko'rsatadi, shu sababli Rb tipik boz changining texnogen ta'siri o'zaro birikkan
tuproglarda texnogen yuklamani emas, holda kompleks  tuprog-geokimyoviy
balki ona jins xususiyatlarini aks ettiruvchi  muhitni shakllantirayotganini ko'rsatadi.
konservativ indikator sifatida qaralishi K, Cs va Ba texnogen yuklamaning sezgir
lozimligini ko'rsatadi. indikatorlari, Na, Sr va Ca esa suv tartibot

Sug'oriladigan, karbonatli tipik bo'z va karbonatli muhit bilan chambarchas
tuproglarda kalsiyning yalpi migdori yuqgori  bog'lig elementlar sifatida ajralish mumkin.
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TUPROQSHUNOSLIK

YOK 631.55
NMOBbLIWEHUE Nj1oaorPOoaANAd CKJTOHOBbIX 3EMEJIb
TEMHbIX CEPO3EMOB U 2ODOEKTUBHOCTU
NMPOTUBO3PO3UOHHbIX MEPOMPUATUN

Xonsopga bo6uwo Hap3ynno,
K. C.-X.H., CTAPLUMV HAYYHbIV COTRYAHMK

KapumoBa @ausurynib J)XKaHOAXKO/T0BHAQ,
K.C.-X.H, 3aBeayLLas OTAe/IOM
«[loBbILLIEHME M/TOA0POANS M OLIEHKA MOYB»

Kapaes LLapug,
K.C.-X.H, BEAYLLW HAYYHbBINA COTRYAHWK OTAEA
06y YeHMs, HAYKM 1 MOArOTOBKM KAAPOB

Mep3oeB MupLiakap HanmoBundy,
HQYYHbIV COTRYAHWK OTAe
«[ToBbILLIEHME M/TI0A0POAMS U
oLeHKa rno4B»

WIHCTUTYTA rNoYBOBEeAeHUS W ArpoxuMiuin TACXH

AHHOTauusa. B 0aHHOWM CTaTbe M3ydeHbl reoXxmMmyeckme ocobeHHOCTU LwenodHbix (Na, K,
Rb, Cs) 1 wenodyHosemMenbHbix (Ca, Sr, Ba) MeTannioB B OpoOLllaeMblX TUMMYHbBIX Cepo3emMax,
PACMOMOXEHHbBIX B 30HEe BNMAHMA KyBacaMCKOro LEeMeHTHOro 3aBoda. B xome wmccneooBaHmm
oTéUpPanmcb 0b6paslbl N3 PA3TUUYHBIX TEHETUUYECKMX MOPU3OHTOB W MMYyOMH MOYBEHHbBIX PA3PE308B
Ha paccTtoaHmax 100, 500, 1000 n 10 000 M (dboH) OT 3aBoOa. YCTaHOBMEHO, YTO coaepyaHume
WEMOYHbIX M WEeNoYHO3eMENbHbIX METAMNoOB Ha paccTogHmax 100-500 M B LENoM Bbille Mo
CpaBHeHUto ¢ GOHOBOWM 30HOWM. BbigBneHa TeHOAeHLUMa TEXHOreHHOro HaKOoMMeHUS OTAEbHbIX
anemMeHToB (K 11 Ca) B BEPXHMX CNOAX MOYB Ha TepPUTOPUAX, MPUMbIKAKOLWLMX K 3aBoay. [Toka3aHo,
uto pacnpepenerre Na, Rb 1 Cs B 6onbllel cTeneHuV onpenenaeTca YCNoBMAMM OpoLleHnd,
arpoTeEXHUYECKMMM MprémMamMi 11 COCTaBOM MOYBOOOPA3YIOLLMX MOPOd, YeM HernocpeacTBeH-
HbIM TEXHOTeHHbIM BO30ENCTBMEM.

KnoyeBble C/10BA: TEOXUMUA  MOYB, LEeMeHTHbIM 3aBof, LWenodHble  MeTannbl,
LlenoYyHo3eMerbHble MeTansbl, HaTPUIM, Kanum, pyouaunin, ue3uni, KanbLUun, CTpoHUMI, Gapui,
TEXHOreHHOe 3arpasHeHre, TUMMYHbIM CepOo3eM.

Annotatsiya. Ushbu magolada  Quvasoy sement zavodi ta'sir  zonalarida
joylashgan sug'oriladigan tipik bo'z tuproglarda ishqgoriy (Na, K, Rb, Cs) va ishgoriy-yer (Ca, Sr, Ba)
metallarining geokimyoviy xususiyatlari o‘rganildi. Tadqgigotlarda sement zavodidan 100, 500,
1000 va 10000 m (fon) masofalarda joylashgan tuprog kesmalarining turli genetik gorizontlari
va chuqurliklaridan namuna olindi. Ishgoriy va ishqgoriy-yer metallarning miqgdoriy o'zgarishi
fon hududiga nisbatan 100-500 m zonalarda nisbatan yugqoriligi bilan ajralib turdi. Ayrim
elementlarning (K va Ca) tuprogning yuqori gatlamlarida, zavodga yagin hududlarda texnogen
to'planish tendensiyasi aniglandi. Na, Rb va Cs elementlarining tagsimoti texnogen omildan
ko'ra sug'orish sharoitlari, agrotexnik tadbirlar va tuprog hosil giluvchi ona jinslarning mineralogik
tarkibi bilan kuchlirog bog'liq ekani ko'rsatildi.

Kalit so‘zlar: tuprogq geokimyosi, sement zavodi, ishqgoriy metallar, ishqoriy-yer metallar,
natriy, kaliy, rubidiy, seziy, kalsiy, stronsiy, bariy, texnogen ifloslanish, tipik bo'z tuprog.

Annotation. This article investigates the geochemical behavior of alkali (Na, K, Rb, Cs)
and alkaline-earth (Ca, Sr, Ba) metals in irrigated typical sierozem soils located within the
impact zone of the Kuvasay Cement Plant. Soil samples were collected from various genetic
horizons and depths of soil profiles situated at distances of 100, 500, 1000, and 10000 m
(background) from the plant. The contents of alkali and alkaline-earth metals were generally higher
at 100-500 m compared to the background site. A tendency toward technogenic accumulation
of some elements (K and Ca) was observed in the upper soil layers in areas adjacent to the
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plant. The distribution of Na, Rb, and Cs was found to be more strongly controlled by irrigation
regime, agrotechnical practices, and the mineralogical composition of parent materials than by

direct technogenic inputs.

Key words: soil geochemistry, cement plant, alkali metals, alkaline-earth metals, sodium,
potassium, rubidium, cesium, calcium, strontium, barium, technogenic pollution, typical sierozem.

OOQHNM M3 OCHOBHbBIX W MaBHEMLLMX
MepoOnNpPUATMK, HampaBMeHHbIX Ha MOBbI-
LeHmnsd NPOOYKTUBHOCTU CKTOHOBbIX
3eMeNb U NPOoU3BOOUTENBHOCTM CEMbCKO-
ro Xo3dmcTBa pecnybnuky, aBngeTcs
BeOdeHMe cucrtemMaTmyeckoe 6opbbbl C
BOOHOWM 1 BETPOBOW 3p0O3MeEN MOYB.

Bopbba C 3po3men nodus Npeacras-
naet cobow HeoTbeMslIeMyto 4YacTb OOofb-
o npobnembl oxpaHbl Npupodbl. Bpan
AN HY)KHO [0Ka3blBaTb HEobXoO4MMOCTb
6epexIMBOro OTHOLUEHMA K BaykHeMnLew
COCTaBHOW 4YacTW Halwero npupoaHoro
HoraTcTBa — K rnouse.

MNoBblleHrne NpPoayKTUMBHOCTU 300-
OVPOBaHHbIX Mo4YB TpebyeT MOCTOAHHOM
3a60Tbl O COXPaHeHUW W MOBbIWEHMMN
niogopoauMa  nouB, yBenudeHme 3anaca
Blarm —  HEe3aMeHWMMOro  OCHOBHOMO
CpencTBa CeNbCKOXO39MCTBEHHOIMO MPOWM3-

BOOCTBa, MyTeM MpUMeHeHne MpoTUBO-
3PO3MOHHbIX MepPOnpPUATUIN. MHormne
nccnenoBaTtenu noyB TamKMKNCTaHa
(AxyTmnos, CagpwoguHos,  [Ixabopos,
Kabwnos, Kapaes, N, BypbIKMH,
Maganbko, JTyKMH.) YKa3blBatoT Ha BbICOKYHO
2PPEKTUBHOCTL  MPUMEHEHUA MPUEMOB

MNPOTUBO3PO3UOHHbIX
2pOOMPOBaHHbBIX Mo4YBax, roe npw 3TOM
OCOOEeHHO OTMedaeTca 2PPeKTUBHOCTU
bopo3goBaHMe 1 BHeceHWe yaobpeHunn
(AkyTmnoe, CagpuaaonHoB, Kapaes, J1n).

MeponpuaTM  Ha

B TaXXKNKNCTaHe OOHWNM 13
BaXXHbIM aCrneKToM mccrnenoBaHma
no aTOM HampaBneHMn aBaeTCq

n3ydeHme 30beKTUBHOCTM MPUMEHeHUA
MNPOTUBO3PO3MOH-HbIX MepOonpPUATHM
M BHeceHWe ynobpeHur Ha ©6orapHbIx

3eMIax (CaopvaoonHoB, Kapaes,
Knpacunpos, AxMagoB).
SPPEKTUBHOCTM  MPOTUBO3PO3MOH-

HblIX MeponpUAaTUIN Ha GOorapHbIX 3emMaax
Tao)KVMKMCTaHa B 3Ha4YUTeNbHOW CTerneHu
3aBWCUT OT KOMMYeCTBa BMarM HakomIéH-
HOWM B MoYyBe B 3MMHe-BeceHHWM nepuomq

M eé& pauroHanbHOro MCMNosb3oBaHUA
pacTeHMaM B BereTtalMoHHOW Mepuoa.
CylulecTByeT MHOIMo MPUEMOB BO3OEWCT-
BV Ha MOBEPXHOCTM MO4YBbl C LEMbko

aKTUMBHOMO BAMAHMA Ha €& nuLeBow
M BOAHbIE pexuMbl. OAHUM K3 TakKx
NPMEMOB dBNAeTca 6opo3noBaHMe U

yoobpeHre Ha 3p0O0MPOBAHHbLIX TEMHbIX
Cepo3eMHbIX MoYBax.

C NMoMOLbK OaHHOM arpoTexHuyec-
KOro MpMéEMa MOXKET aKTVMBHO MOBAMATH
Ha OCHOBHbIE 3aKOHOMEPHOCTU M3MeHe-
HMA  BOAHOIO W MULIEBOMO  pPexkmma
MOYBbI, YMEeHbLUaeT MpoLecC 3p03MKM U
YBEMMUMBAETCA YPOXKAMHOCTb 3€PHOBbIX U
KOPMOBbIX Ky/bTYP Ha CKTOHOBbIX 3eMN1ax
TEMHbIX CEPO3EMOB.

ObbekTaMn mccnegoBaHM 6bi1o (B
2005r) 3p03MOHHbIe CKMOHbI Pa3NnNYHOM

KOYTWM3HblI B 30HE TEMHbIX CEePO3EMOB
XyYPOCOHCKOIo panoHa. XaTNnoHCKoM
obnacrtu.

BapmaHTbl  oMblTa C  MPOTUBO-
3PO3MOHHbBIMU arpoTEXHUYECKMMY

MeponpuaTUaMM 1 HOPMaMK BHeECEHUS

yaoobpeHun Obinm cneaytouime:
1. KoHTponb (Bcrhawka

CK/10Ha 6e3 yaobpeHunn).

2. bopo3goBaHue 1 6OPOHOBaHME.

3. N6OPG60 Bpa3bpoc MOBEPXHOCTHO.

4. bopo3goBaHMe + BopoHOBaHKE U
N60OPGO

[NoneBble OMbITbl  MPOBOAUIUCE C
O3MMOW MLEeHMLbl Ha CKIOHAX C Pasfmy-
HOW KPYTM3HOM, T.e. Ha He CMbITOW Mpw
2-30, cpepHecMbIToM npuK 5-100, 1 CUNbHO
CMbITbIX Mpw 10-150.

OnbIT  3a/l0)KeH B TPexKpaTHOW
MOBTOPHOCTM  YYETHaa  njouwlafdb Mo
BapMaHTaM onbiTa cocTtaBnana 20mM2 (10m
BOOSb M 2M MOMEePEK CKNoHa).

YnobpeHunsa BHOCUMIWCb B MOOKOPMKY
PaHHEW BECHOW M3 pacyeTa B TyKax a3o0T
B BuOe kapbamuo, dochop B dopme
cynepdocdat no NeOP60O gencTBytoLLlErO

nonepékx
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BellecTBa Ha rekrap COOTBETCTBEHHO.
MpupoaHble YCNOBUA 30Hbl
TEMHbBIX CEPO3EMOB PEe3KOo OTTMYAKTCA OT
CBeT/bIX CEPO3EMOB 3TO cpefHMe agbipu,
CNOYKHbIe MOLLHOW TOMLWEeN NeccoBUMOHbIX
OTITOXKEH WM.
DTOro [oCTaTtoYyHO [OA4 MoydeHud

yporkas CENbCKOXO3AMCTBEHHbIX
(3epHOBLIX)  KynbTyp. [103TOMY TeMHble
cepos3eMbl M3OaBHa ABNATCA OObeKTOM

MHTEHCUMBHOrO 6GorapHoro 3emnegenus,
HO W 30eCb BCTpeYaltTca LenvHHble U
3aneXHble 3eM/IM, KOTOpble B CE/1bCKOM
XO3AMCTBE MCMOMNb3YIOTCA B KadecTse
3MMHEee -BeCeHHWX NacTOMLLL
MNogaBngatollas 4YacTb aTMOCHEpPHbIX
0OCafKOB BbliMadaeT B 3MHee — BeCeHHUMN
nepuoa B BWOe OOXKOEW He3HaYUTeIbHOMN

TUPROQSHUNOSLIK

(0,01-0,IMM/MUH).
MHTEHCKWBHbIE

NHTEHCUBHOCTM
Habnwopaetca w  6onee
nBHW (0,3-0,5 MM/MUH).

B oToenbHble rogbl (BecHoM) BbiMa-
naroT NIMBHM bonee BbICOKOM
MHTEHCMBHOCTM (0,5-1,0MM 1 Bonee).

B pactuTenbHOM MOKPOBE  30HbI
npeobnagaeT KpynHO TpaBHOE 3M1aKOoBO-
a2demMepHoe pasHoTpaBHble. [1poeKTUB-
HOe MoKpPbITble pacTUTeNbHOCTU 50-60%.

[JaHHble arpoxXMMmMUyeckmx u arpo-
PU3MYECKMX CBOWCTB MaxoTHOrMO  C/o9
OMbITHbIX  Y4aCTKOB  MOKa3blBatoT, 4TO
cofepyaHme rymMyca Ha Hes3poaMpoBaH-
HbIX MOYBax COCTaBW/O - 1,67%, a Ha cpenHe
M CUNBHO 2POOMPOBAHHbBIX MOo4YBax ObI1O
MeHbLUEe, M COCTaBM/IO COOTBETCTBEHHO -1,25
n 0,85% (Tabn.l).

Tabnumua 1

ArpoxmmMmyeckme m anO¢VI3VI‘-IeCKVIe MOoKa3aTesZi MaXOTHbIX N NOAMNaXOTHbIX
c/1oeB NMo4Bbl OMbITHbIX YH4aCTKaX

= [ToaBUKHBI
% 3 ,
No 5 gg £ & g: Acp TTOYBEI 7 E/: 8
/o § % = § = g °:)( 1 é 2| S
=
5 § — N PO, | KO | N | PO |[KO| > % | O*=
0-30 167 | 01130185 | 197 | 50| 152 | 258 | 242 | 1,32 | 11,0
1. He cmbiTas
30-50 1,21 | 0,083 | 0,165| 1,99 | 46 | 10,2 | 250 | 2,40 | 1,40 | 10,0
, | Cpome- | 030 | 125 [0064]0150| 174 | 45| 11,0 | 238 | 245 | 135 | 186
. CMBITasA 30-50 090 | 0062|0140 | 152 | 38| 90 | 220 | 240 | 1,42 | 21,8
3 CHITBHO- 0-30 0,85 | 0,050 0,120 | 152 | 39 | 950 | 178 | 248 | 1,42 | 225
. CMbITas 30-50 050 {0,040 | 0,095 | 1,32 | 35| 7,25 | 156 | 2,46 | 1,45 | 28,6
I_Ipl/lMeanl/lei OnbITHbIE YHaCTKWM Pa3HMUa B POCTE M pa3BUTme rnueHrLubl rno
HaxXoOdTCH B |‘OFO‘3a|_|a,ELHO|>] SKCMNo3numnim BapWMaHTOM OrllblTa.
CopepyaHue  MOABMXKHbBIX  HOPM Ha BapuaHTax, raoe 6binu NnprMeHeHbl

dochopa Ha 3TWX Mo4UBax ObINO MeHblle
M cocTaBwno ot 11 0o 9,5 Mr\Kr, Kanma oT

arpoTexHuyeckme MeponpuaTme,
6opo3noBaHuMe, 6opoHOBaHWE C 3a0e/1KOM

238 1 178 Mr/kr. MouBbl OTAMYAKOTCH OT  MUHEpanbHbiX  YOOOPEeHWR, pacTeHnqa
cpeoHecMbITUX, Takke Mno  OOoAblVMMKM  UMENMU 3O00POBbIVM BWAO, TEMHO 3e/1eHyto
yOEeNbHbIM M OObEMHbIE  BECOM MO  OKPACKy, MbllWHO PasBUBAIMCH M XOPOLLO

CPaBHEHWIO C He CMbITbIMKW Mo4YBaMK,
UTO XapakTepuayeTca yxyalleHunem paga
arpoOXMMMYEcKnx  CBOWCTB, Haumbonee
BaXKHbIX A9 pOCTa M Pa3BUTUA pacTeEHMM.

KYCTUNWCb, a Ha OenaHkax 6e3 npumexHe-
HVEe arpoTeXHUYEeCKUx MeponpuaTtu un
6e3 ynobpeHuni, Habnganmcb obpaTHoe.

Ha 2poavpoBaHHbIX Mo4yBax tobble

[JaHHble TabnuLbl 2 NMOKa3bIBalOT, YTO  MpPKWEeMbl, HampaBieHHble Ha 6opbby C
C MepBbiX OHEeM nocfne MoaBNeHWa Mac- 2pOo3Mel Mo4B, AOMKHbI MNpecnenoBaTb
COBbIX BCXOOOB  OTYETNIMBO  3aMETHO Lelb MaKCUManbHOM  akkyMynaumm
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3ageprkaHre atMochepHoOm Bnaru.

Bo Bcex cnydaax o6bpaboTka MouyB
nomepek CKMoHa AOMKHO NMpeaynpexaaTb
2P03UID, CMOCOOCTBOBAaTb COXPaHEeHU U
YNYULLEHMIO MOYBEHHOMO MOKPOBA.

HabniogeHune 3a BAYKHOCTW
no4yBbl (Tabnumua 3) MokKasbiBaeT, YTO Ha
CpedHeCcMbITbiIX MoYBax Mexay BapuaH-

6opo3noBaHVe 1 HBOPOHOBaHME BeCHOMN
C BHeceHMeM ynobpeHun B HopMme
N6OP60O B cnoe 0-50 cm. nouBbl B dale
MOMHOW ChenocTk, 3amac BfarM CcocTa-
BMNO -198Mr MO CpaBHEHWUIO C KOHTPOSb-
HbIM BapuaHToM -151MM3\ra Te. yBenumue-
HMe 3amaca Bnarm cocraBuna 46ms\ra
OT nMnpWMeHeHWe 3Toro npuemMa arpo-

TOM OnMblTa, roe MPOBOAMNOCHL  TEXHUKU.
Tabnumua 2
BnusaHue arpoTrexHU4YeCcKux MeponpuaTun u yao6peHmnm Ha poct
M pa3BUTUM O3MMOM MLLEHULbI B TEMHbIX CEpO3éMax
BricoThsl Hag3eMHOIM N o 2 =
Y4acTH, CM é E % g%“‘ § 9
Ne Bapuant . 83 | g=2S= | £
n/m OIBITA =2 S Z 3 25 <t | &8
5 & 2 EE | EERE | S5
Z 5 5 e | S8 ¢g g~
) s = 5z | =
He cmbIThie mouBs! onbIT Nol
1. | Konrpons (Bcnarika) 18,5 33,1 118 177 15
2. | bopo3noBanue 1 GOpOHOBaHHE 20,1 34,2 100 180 1,8
3. | N60P60 rnoBepXxHOCTHO 22,0 30,0 85 195 2,3
4. | bopo3nosanue u 6oponosanue + N60OP60 23,0 34,0 77 200 2,6.
CpeaHecMBIThIE TIOUBEI, OrmbIT No2 5-10°
1. | Konrposs (Bcnaimka) 15,2 26,0 111 150 1,4
2. | bopo3noBanue 1 OOpOHOBaHUE 22,0 35 100 170 17
3 | N60P60 oBepXHOCTHO 26,0 40,0 67 180 2,7
4 | BoposnoBanue u 6oponoBanue + N6OP60 35 42 76 190 25
CHJIBHOCMBITBIC TIOUBBI OMBITNe3 KpyTH3Ha 10-15°
1 | KonTposs (Bcnamika) 10,5 26,0 104 130 1,3
2 | Bopo3noBaHue 1 OOPOHOBaHUE 20,2 32,0 54 140 2,6
3 | N60P60 moBepXxHOCTHO 25,0 35 76 160 2,1
4 | boposnoBanue u 6oponoBanue + N60OP60 30,0 36 78,0 190 24

Ha BapwaHTe C MpUMeHeHneM
paHoOW BecHOW BHeceHure YyaoobpeHuu
B HopMme N60P60 c 6opo3goBaHMeM U
6opoHOBaHMEM ellé Oonblle CcrnocobcT-
BOBa/o yBeNMYyeHre 3anaca Bfiarm B cfoe
0-50cM nouBbl.

Kak mokazan HabnwogeHuda, pasHuua
MO BAAXXHOCTM MOYBbI MEXOy BapWaHTaM,
roe  npoBoOMNMCb  6Oopo3ooBaHME U
OOpOoHOBaHME C BHeceHveM yaobpeHun
Ha cpegHecMbITbiX Mo4YBax, B da3e BbIxona
B TpyOKy MwWeHMLbl 3anac Baark Obi1o

1693 M3/ra, @ Ha CUBbHO CMbITbIX MoYBax
3amac  Bnarv  6bIo 1492 m3\ra, no
CpaBHeHMO C KoHTponem (1210 n 1258
M3\ra), Te. yBenIMYEHMEe 3armacoB Braru
COCTaBWNO — 482 M3\ra, a OT NpPUMeEHeHue
3TOro NMPMEMa Ha 234,8 M3\ra.

OueBMOHO 3TO OObACHAETCA TeEM,
4YTO Ha BapwWaHTax Trge MnpPoBOAMIOCH
bopo3noBaHme % bopoHOBaHMe  C
BHeceHueM ynobpeHu B Hopme N6OP60O
C 3a4eNKoM B MO4YBE XOPOLIO moroulaeT
BblMagatollme Ha HWMX OocCadKkK, a npu
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VHTEHCUBHbLIX  JIMBHAX  MepexBaTbiBatoT
CTOK C Mex 60p0o3aHbIX Y4acTKoB, Ha
BapwvaHTax, rae npoBeaeHO arpoTexHuU-
yeckme  MepornpuatMmM  C  BHeCeHWeM
yOOOpeHUr Takxke npomcxoamnT 6ofblue

TUPROQSHUNOSLIK

noTepn Brfarn 4epes KWclrapeHn, 4YeMm
Ha Y4YaCTKn C 0BOblYHOM BClralwku1, rge
He WCMoJib30BaHO [OaHHble arpoTexXHn-
Y4eCkmne Mepornpunditne Ha  CKITOHOBbIX
3eMnax.

Tabnmua 3

OMHaMuMKa BNa)XHOCTU MOYB Ha OMbITHbIX y4acTKaX, C MPUMEeHEeHMeM
arpoTexHUKU 1 yoobpeHuin nog 03MMomn MNleHuLbl B TEMHbIX Cepo3éMax

Jlara Habmonienne | o ~ = o
BIIQKHOCTH = % @ B § = 5
e | Ee| 25| 5
[\] = (&) Q
Ne BapuaHT ombITa Lrybuna, | @ = > 8 E ‘E = | 82| EB 2
/1 CM g g o ~ O 82 Qo @ 0 O =
X o o 5 o 7 Ew am )
CZE| g | 88| 5| B | &
— M — 3 ch E o b= E <] S
He cMmpIThIe mouBHL, ombIT Nel
1. | KonTpoub (Bcramika) 0-50 20,45 1,71 | 14519 | 121,4 | 1330,5 | 1,42
2. | bopo3noBanue u GOpOHOBaHUE 0-50 20,92 1,92 1485,3 | 136,3 | 1349,0 | 1,42
3. | N60P60 moBepXHOCTHO 0-50 24,16 0,68 1715 | 48,0 | 1667 | 142
BoposnoBanue u OopoHoBaHue .
4, + N60P60 0-50 22,8 3,2 1594 224 1370 | 1,40
CpeaHecMBIThIC TTOYBHI, OMBIT No2
KonTtpons (Bcmamrka) 0-50 17,0 2,1 1210 152 1058 | 1,42
2. | bopo3noBanue u GOpOHOBaHUE 0-50 18,0 2,25 1278 160 1118 | 1,42
3. | N60P60 moBepxHOCTHO 0-50 22,2 3,34 1575 118 1565 | 1,40
Bopo3noBanne u 6opoHOBaHNE .
4, + N60P60 0-50 24,18 2,83 1693 237 1338 | 1,42
CUIBbHOCMBITHIE TIOUBBI, OTIBIT No3
1. | KonTpous (Bcramika) 0-50 17,35 2,89 1258 210 1048 | 1,45
2. | bopo3noBanue u OOPOHOBAHUE 0-50 17,55 3,20 1237 | 226 1012 | 1,41
3. | N60P60 nmoBepXHOCTHO 0-50 17,68 184 1238 129 1251 | 1,40
Boposnosanue n OopoHoBaHue .
4, - N60P60 0-50 21,17 3.43 1492 242 1109 | 1,41
Bcnalwka rnoriepeK CKJ/1I0Ha Jydlie Ha6ﬂPO,D,eHl/IQ Ha XO39MCTBEHHbIX

coYyeTaeTrca C obBanvBaHWEM CK/TOHOB U

3TO  MeponpuaTre Toxe CrocobCTByeT
6ornee  2KOHOMHOMY  WCMO/b30BaHMIO
Braru.

Ona 3T1oro y 4-x KOpMyCcHOro nnyra
CHUMaETCa OTBall C TPETbEro Koprnyca u
3a c4yeT ero Ha 40 cM yanmHaeTca oTBan
BTOpPOro Kopnyca. O6pasyowmmca npu
TaKOWM MaxoTe HEePOBHOCTM MOBEPXHOCTU
(yrnyo6neHua v BanumkuM) He NpendaTcTBYOT
MocCeBY, MPOU3BOAVMOMY MOMEPEK CKMOHA,
HO XOPOLWO 3a0epPXKMBAKOT CTOK BOObl U
CMblBa MOYBbI.

MoNax MOKa3blBalOT, YTO MNpPW Mfonepeu-
HOW MaxoTe pa3beMHble 60opo3abl U
HebonbLIKe TeppacoBUaHble Basibl
BecbMa 3DdEKTMBHO 3allMLLAIOT MouByY
OT CMbIBa, KOTOPOro 34eCb MPaKTUYecKM
He OblBaeT. 2T HabnwaeHve B MNepuof
BeretauuMy O3VMOW MUIEeHMLbl B OMbITHbIX
ydyacTKkax yduTbiBaau Mo Tpem npodunam
nyTemM 3amMepa BOAOMOWH MO MeToauke
C.C.CoboneBa (Tabn. 4).

NprBeOeHHble OaHHble MOKa3blBAET,
4YTO M3ydaeMble BapKWaHTbl 06pPabOTKM
Mo4YBbl M BHECEHWM YOOOPEHWM OKa3anum
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HeoOMHaKoOBOE BMMAHME Ha YMeHbLUeHne
CMbIBa [MO4YBbI, TakK Ha CpPegHECMbITbIX
noYBax Ha BapWaHTe ogHoOro 60pPo340Ba-
HMe W1 OopoHOBaHWMe Mnod — O3MMOM
NWEeHWLbl —CMbIB MOYBbl Obl10-3T\ra, a Ha
BapuvaHTe roe npuMeHeHo 60po340Ba-
HVe 1M BopoHOBaHME CO BHeceHmeM ynob-
peHmne N6OP60O v ero 3agenkow B Mnodse
paHHeM BecHoM 6bino  Bcero  -12T\ra
MO CPABHEHUIO C KOHTPOMKO, FOe CMbIB
coctaBuio 6.0T\ra T. e. OT MpUMeHeHue
KOMMIeKCHbIX MNPOTUBO3PO3MOHHbIX

06paboTKKM  nonepek
yMeHblaeTcsa B 2-5pa3a.

Takmnm obpazom nprYMeHeHue
06paboTkM  nouB  OOPO3OOBaHWE U
6OpoOHOBaHME C BHeCEHMEM yOobpeHnM
B TeMHbIX cepo3eMax CrocobCTBYOT
CHUYKEHUIO NpoLEeCcCcoB 3p0O31K
3a0epKMBag  CTOK  BOAbl M CMbIBa
MOYBbl YBEMMYEHWMIO 3aMacoB MOYBEH-
HOM  BMarKW, KoTopble  6GAAronNpPUATHO
MNOBIMANM  Ha  YPOXXAaMHOCTb  O3MMOW
MLeHMLbI.

CKJ/TOHa CMbIB

Tabnuua 4

CMbIB MOYBbI MO BapUaHTOM OMbiTa NO4 O3UMOM MLeHuUbl B T/ra
B y4acTKum (no metoauke Cob6onesa) 20.06.06ropa

TToBTOpHOCTH
e BapwuanT onbiTa Cpennee, B T/ra
n/m 1 2 3
He cMmbITbIe M04BBI, KpyTH3HA 2-3°
1. | KonTpouns (Bcramrka) 4,0 3,5 1,5 3,0
2. | bopo3noBanue u GOpOHOBAaHKE 15 1,2 1,8 15
3. | N60P60 moBepXHOCTHO 1.8 2,3 1,3 1.8
4. | BoposnoBanue u 6oponoBanue + N60OP60 0,6 0,7 0,5 0,6
CpennecmbiThie, KpyTusHa 5-10°
1. | Konrpons (Bcramka) 55 6,2 6,3 6,0
2. | bopo3noBanue u 6OPOHOBAHKE 2,7 34 2,9 3,0
3. | N60P60 oBepXHOCTHO 3,6 4,0 3,2 3,6
4. | BoposnoBanue u 6oponoBanue + N60P60 12 1,4 1,0 12
CunbHOCMBITHIE, KpyTH3HA 10-15°
1. | KonTpoub (Bcramika) 9,5 8,5 12,0 10,0
2. | bopo3noBanue u OOpOHOBAHUE 6,2 55 33 50
3. | N60P60 moBepXHOCTHO 52 58 7,0 6,0
4. | boposnoBanue u 6oponoBanue + N60P60 2,3 1,8 1,9 2,0

YPOXamHOCTb O3MMOW MLUEHMLUbI MO
BCEM BapMaHTax OMbITHbIX YY4aCTKOB Ha He
CMbITOM, CPEAHECMbBITOM M CUMbHOCMBbITbIX
nouBax Obl/1O HEOAMHAKOBbIMMU.

HaHHble (Tabnuua 5) moka3biBaeT, 4To
Ha BCe BapWaHTbl M3y4YaeMbl CMAOCOObI
06paboTKM C  BHeceHuwe yaobpeHun
He OOWMHAKOBOM Mepe MoBAMANO Ha
MoBbILLEHME YPOXKAMHOCTM 03MMOM
MLeHMLb.

Tak Ha BapWaHTe OOHOro npurema
06paboTkM  Mno4uB  OOpO3goBaHME U
6opoHOBaHMeE npunobaBKa O3MMOU

NLIEeHWLbl COCTaBUMO Ha HECMbITOW Mo4YBe
-0.0, cpegHecMbIToM -7,5, Ha CUMbHO CMbITOM
nouBe -8,2 a Mo CPaBHEHUIO C KOHTPOMEM
cooTtBeTcTBeHH0-20,0; 15,0 1 12,5U\ra.
PesynbraTbl MpuMeHeHre obpaboTka
Mo4YB Ha BapwaHTe 6o0po3goBaHMe U
OOpOHOBaHME C BHeceHMeM yOoobpeHuni
B HopMe N60OP60 nonydyeHo Hambonbliee

NpMbaBKKM ypoXkad O3MMOM MeHULUb
M COCTaBWNO HaHecMblTom — 10,0u/ra,
Ha CpefoHecMblTbix noysax -150u/ra, a

Ha CWIbHOCMbBITbIX MouBax -12,5 u/ra, mo
CPaBHEHWIO C KOHTPOTbHbIM BapUaHTOM.
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Tabnuua s

BnuaHve npremMoB arpoTexHUKM U yoob6peHU Ha yporKa O3UMOM MNLUEHMULbI
Ha TEMHbIX CEPO3eMHbIX MoYBax B uU\ra

TTOBTOPHOCTH Ypoxait mra
I_JJT_I BapuanT onsita N
1-oit 2-oui | 3-oifi | B Cpemuem )
He cmbIThIe TOYBBI, KpyTH3HA- 2-3°
1, | Konarpoas (Bcramka) 20,0 190 | 21,0 20,0 -
2. | bopoznoBanue u 60pOHOBAHHME 25,0 26,0 | 27,0 26,0 +6.0
3. | N60P60 noBepXHOCTHO 28,0 26,0 27,0 27,0 +7.0
4. | boposnoBanue u 6oponoBanue + N60OP60 29,0 31,0 30,0 30,0 +10,0
CpenHecMbITBIC TIOYBBI, KpyTH3HA 5-10°
1. | KoaTpomas (Bcramka) 17,0 16,0 12,0 15,0 -
2. | boposnoBanue u 00poHOBaHUE 22,5 21,0 24,0 22,5 +7.,5
3. | N60P60 moBepXHOCTHO 25,0 210 | 260 24,0 +9,0
4. | bopoznoBanue u 6opoHoBanue + N6OP60 32,0 250 | 330 30,0 +15,0
CUIIbHOCMBITBIE TTOYBEI, KpyTusHa 10-15°
1. | KourpoJs (Bcramka) 12,0 10,5 15,0 12,0 -
2. | Bopo3moBanne u 6OPOHOBAHME 18,0 190 | 26,6 21,2 +8,2
3. | N60P60 noBepXHOCTHO 21,0 220 | 245 225 +10
4. | boposnoBanue u 6oponoBanue + N6OP60 25,0 26,0 21,0 25,0 +12,5

3aksio4yeHne

1. BbligBfeHo, 4TO MNpUMeHeHue
06paboTKM MouYBbl M BHeceHue yaobpe-
HUM  BAMAET Ha CHMXEHME MpoLeccoB
2p03MKM T.e. Ha BapuaHTe 60pPO340BaHMeE,
OopoHOBaHME C MNpUMeHeHuneM yao6-
PEeHMK, CMOCOOCTBOBANO  YBENMYEHUIO
3amaca Bnark B croe 0-50 cMm, B ¢dase
BbixoOa B TPYOKM Ha CpegHeCcMbIToM
noyse Ha 1693M3/ra MO CpPaBHEHUIO C
KOHTPROMbHBIM BapWaHTOM, IOe COCTaBUIM
cooTBeTCTBEHHO -1210 1 1258 M3/ra Te.
yBenm4yeHmne 3amac  Barm  COCTaBWIIO
COOTBETCTBEHHO - 483 1 234 M3/ra.

2. lMNpuvMeHeHMWe 6opo3nooBaHMe u
6opoHOBaHME yBENMYMBANO 3anac Bnaru
B cnoe 0-50 cM moyBbl B dase MosHoro

CMeNnocTv MueHWUbl Ha CpeaHeCMbITbIX
Ha 160 M Ha CWNBbHOCMBbITbIX MOYBaxX -226
M3/ra MO CPaBHEHUIO C KOHTponem -152
n 210M3/ra Te. yBenuyeHre 3amnac Bnaru
cocTasuno 8.0 1 16 M3/ra oT NprMeHeHune
3TOro NprémMa.

3.YCTaHOBMEHO, 4YTO Ha BapWaHTax

M3ydeHre cnocoboB 06PaABOTKM  MOYB,
HaCHWYKeHre  MpPOLIeCCoB  3pOo3uMKM  OT
npoBefeHna 6opo3goBaHMe U 6opo-

HOBaHWE C BHeceHWeM YynobpeHun B
HopMe N6OPG6O, NnprbaBka ypoykaa 3epHa

AWeHWLbl  COCTaBWM/IO Ha  HEeCMbITOW-
70, Ha cpepgHecmblTon -150u/ra, a Ha
CUbHO CMbITOM  -12,5 Wfra, roe  no

CPaBHEHMIO C KOHTPOMEM COOTBETCTBEHHO
-20,0,15,0u/ra.

CNUCOK UCNoNb30BaHHbIX NTUTepaTypbl:

1. bapaeBa AW.-TouBozawnTHOE 3emMnenenne KM3natenbcrtBa «Komoc» — MockBa 1975r.

- 303 cTp.

2. byxxak O, M.H. 3acnaBsckumn, MN.C. KoHCTaHTMHOB, A.T. POXKOB. «Bompochbl 3p03nmn 1
MOBbIWEHWA MPOAYKTUMBHOCTM CKIOHOBLIX 3eMefb» Monaasumn.3gatensctea LUTnHUa A.H. Mon-

naBckni CCP,KnweHes 1961r. 119 - cTp.

3. BypblkrH A.M.»BoaHasa 2p031Aa B FOPHbBIX YCIOBKMAX BAAXHbBIX M CYXMX CyOTPOMMKOB»

4. CagpuaanHoB AA. — 2GEKTUBHOCTb YA0OPEHUIN B MOBbILLIEHWN

Mnpon3BoOOANTETbHOCTIU

3poanpoBaHHbIX BOrapHbIX MOYB TadyKMKMCTaHa. [NouBbl TagXXMKMCTaHa 3p03M1a NoYB 1 6opbba C
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Hen, TagkuK. focmzaart, — dylanH6e, 1963r, C 118-144.
5. MuwuHkmHa B.B. K.C. ParumoB- ArpoTtexHudeckre Mepbl 60pbobI

C 2p03Mel Mo4YB B FOPHbIX paroHax. KH. Bopbba C ropHOM 3p0o3Mer MouB U ceneBbiM
MOTOKOM. — TalLKeHT, 1962r, 272 cTp.

6. AxkyTmnos A. M., A. LL. BypakuH., A. A. CaopunaamHoB., B.M.JTykMH. KH.INo4uBbl TamyXMKMCTaHa
2P03UK NMoYB N 6opbObI C Hel. Bbin.6.Tagyunk, MzgatenbcTso. — dyllaHb6e 1963r, -176 cTp
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Annotatsiya. Ushbu maqgolada Toshkent viloyati Yangiyo'l tumani Chirchig daryosining
|-V terrasalaridagi sug'oriladigan bo'z, bo'z-o'tlogi, o'tlogi-bo'z, o'tloqgi va botgog tuproglaridan
atmosferaga ajraladigan CO2 konsentratsiyasining o‘zgarishi o‘rganilgan bo'lib, bunda har bir
terrasada tuproq tiplaridan 5 ta nugtadan o‘lchovlar olinib, havo va tuproqg harorati, CO2 intervali,
zichlik (press 3 dagiga) o'rganildi. Natijalar namlikka boy botgog, o'tlogi va o'tlogi bo'z tuproglarda
CO2 ajralishi yugori ekanini (775-1114 ppm/umol mol?l), bo'z tuproglarda esa pastroq yoki o'rtacha
(550-766 ppm/umol moll) darajani ko'rsatdi. Tatgigot natijalariga ko'ra, hudud tuproglaridan
chigadigan CO2 ogimlarini (tuprogdan atmosferaga chigadigan CO2 ogimining tezligi) baholash
va uglerod aylanishini mahalliy sharoitda o'rganish uchun muhim amaliy va ilmiy ma'lumot
hisoblanadi.

Kalit sozlar: ug'oriladigan bo'z, bo'z-o'tlogi, o'tlogi-bo'z, o'tlogi va botgoq tuproglar,
unumdorlik, CO2, atmosfera, terassa, ogim, namlik, harorat.

AHHoTauus. B OaHHOW CTaTbe M3y4YeHbl M3MEeHEHUA KoHUeHTpauum CO2, BblAenaemMoro
B aTMochepy M3  OpPOLIAEMbIX CEePO3EMHbIX, CePO3EMHO-/TYIOBbIX, J1yrOBO-CEPO3EMHbIX,
NYroBo-60/10THbIX M 6OM0THLIX MOo4YB Ha |-V Teppacax pekn Yupumk HHIMIOABCKOro panoHa
TawkeHTCKoW 06/1acTK, C MOMOLLBK 5-TOYeuHbIX M3MEePEeHMM TUMOB MOYB Ha KaxXOoW Teppace,
M3MEPEHUIN TeMmepaTypbl BO3Ayxa W MouBbl, MHTepBana CO2, NAOTHOCTM (Mpecc 3 MUHYThHI)
M3ydaerca. PesynbraTel MoOKaszanu, 4To Ha 6oraTbix BMAaron OOMOTHbIX, NYroBbIX W YyroBoO-
cepo3eMHbIx mousax BblgeneHne CO2 6bi1o BbicOKUM (775-1114 ppm/MKMonb Mosb’), a Ha
Cepo3eMHbIX MoyBax-6o1ee HUSKUM UMK YMepeHHbIM (550-766 ppm/MKMorb Monb’). Pesynsrathl
moKaszanu, 4YTo Ha BAaXKHbIX GOMOTHbLIX, YFOBbIX W 1YyrOBO-CEPO3EMHbIX MOYBax BblAeneHue
CO2 6bI10 BbICOKUM (775-1114 ppm/MKMONb MOMbY), a Ha Cepo3eMHbIX MnoYsax-6oee HU3KUM
NN yMepeHHbIM (550-766 ppm/MKMosb Monb™).
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KnrodeBble C€/10BQ: OPOLIAEMbI Cepo3eM, CepOo3eMHO-/1YIOBbIM, NyroBO-CePO3EMHbIN,
Nyroeble ¥ 60M0THbIE Mo4Bbl, Mnogopoaue, CO2, aTMocdepa, Teppaca, MOTOK, BAXHOCTb,

TemnepaTypa.

Annotation. In this article, changes in the concentration of CO2 released into the
atmosphere from irrigated gray-earth, gray-earth, meadow-gray-earth, meadow-swamp and
marsh soils on the I-V terraces of the Chirchik River in the Yangiyul district of the Tashkent
region were studied using 5-point measurements of soil types on each terrace, air and soil
temperature measurements, CO2 range, density (press 3 minutes) is being studied. The
results showed that on moisture-rich marsh, meadow, and meadow-gray-earth soils, CO2
emissions were high (775-1114 ppm/mmol mol’), and on gray-earth soils, they were lower
or moderate (550-766 ppm/mmol mol’). The results showed that CO2 emissions were high
(775-1M4 ppm/mmol mol™) in wet swamp, meadow, and meadow gray soils, and lower or moderate

(550-766 ppm/mmol mol”) in gray soils.

Key words: irrigated gray soil, gray-earth meadow, meadow-gray-earth, meadow and marsh
soils, fertility, CO2, atmosphere, terrace, flow, humidity, temperature.

Kirish. So'nggi vyillarda
iglim o'zgarishi  va uglerod aylanishi
muammolari tuprog ekologiyasida
muhim mavzulardan biri sifatida dolzarb
bo'lib bormoqgda. Tuprog gatlamidan ajra-
lib chigadigan uglerod, karbonat angidrid
(CO2) miqgdori uning fizik-mexanik
xususiyatlari, namligi, harorati hamda
mikrobiologik faoliyati bilan chambarchas
bog'ligdir. Turli geomorfologik sharoitlarda
joylashgan tuprog tiplari CO2 chiqgishi va
gaz almashinuvida sezilarli farglarga ega
bo'lishi mumkin. Shu boisdan, terrasalar
bo'yvicha olib borilgan dala kuzatuvlari
tuprogdan CO2 chigishi dinamikasini
tahlil gilish imkonini beradi. Tuprog res-
piratsiyasi va undan atmosferaga ajrala-
digan CO2 yer yuzidagi uglerod aylani-
shining muhim elementidir; u o'simlik-
ning fotosintezi bilan tutib olingan
uglerodning qgayta atmosferada aylani-
shida katta ahamiyatga ega. Tuprogdan
chigadigan CO2 ning migdori tuprogning
fizik-kKimyoviy xossalari  (namlik, harorat,
tekstura), organik moddalar migdori
va mikrobiologik faollik bilan bevosita
bog'liq. CGlobal va Markaziy Osiyo
sharoitida qurug va yarim  qguruq
ekotizimlarda uglerod zaxiralari  va
ularning ozgarishi iglim o'zgarishi hamda
odam faoliyati ta'sirida katta ahamiyat
kasb etadi. Shu munosabat bilan Markaziy
Osiyo va qurug o'tlogli ekotizimlarda
uglerod dinamikasi bo'yicha tadgiqgotlar
olib  borilgan, ular tuprog organik
uglerodining sezgirligini va iglim omillari

global

- asosan harorat va namlik - ta'sirini
ko'rsatadi. O'zbekiston sharoitida CO2
bilan bog'lig ilmiy ishlar asosan milliy

darajadagi emissiyalarni hisoblash, sanoat
va energetika sohasidagi CO2 boshgaru-
vi hamda, CO2 saglash va foydalanish
imkoniyatlari bo'yicha olib borilmogda.
Lekin tuprogdan chigadigan CO2 ogimlari
bo'yicha keng gamrovli nashr etilgan
dala sharoitida asoslangan tadgigotlar
kam uchraydi, shu sababli mahalliy dala
kuzatuvlari va maydon tajribalari yangi va
dolzarb hisoblanadi.

Tuprogni  atmosfera  bilan  gaz
almashish asosida CO2 va undagi O2
har xil konsentratsiyasi turadi, u uzluksiz
ildiz oziglanadigan gatlamlarda organik
moddalar va boshgalarning parcha-
lanishi natijasida, mikroorganizmlar, tup-
rogq faunasi, o'simlik ildizlari nafas olish
jarayonida O2 ni yutishi va CO2 ni ajratishi
bilan quwvatlanib turadi. Gaz almashish

jarayoniga tuprogning strukturasi va
suv o'tkazuvchanligi katta ta'sir qiladi.
Tuprogning ustki gatlamlarida o2

18-20 %, CO2 0,15-3 %, N 78-80 % dan iborat
bo'ladi [1] .

CO2 va Oz ning sutkalik dinamikasi
haroratning o'zgarishiga qgarab tuprog-
ning 30-50 sm chuqurligiga gadar yetib

boradi. Shu davrda tuprog havosining
tarkibi  10-15 foiz o'zgarishi  mumkin.
o2 va CO, ning yillik dinamikasida

kislorodning maksimal miqgdori  va
karbonat angidridning minimal miqgdori
yoz davriga to'g'ri keladi. Normal darajada
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namlangan davrda, tuprog havosidagi
kislorod miqgdori, odatda tuprogning
yuqgori gismidan pastga garab kamayadi.
CO, esa, aksincha, ko'payadi [2]. Sutka
davomida tuproglardan gektariga 10-20
dan 200 kg gacha CO2 ajraladi. Aeratsiya
yvaxshi bo'lganda singdirilgan kislorodga
teng yoki biroz kamrog migdorda CO2
ajraladi va nafas olish koeffitsiyenti ya'ni
ajraladigan CO2 ning singdirilgan O2
ga nisbati birga yagin bo'ladi [3]. Tuproqg
havosidagi CO, migdori atmosferaning
quyi gismidagi CO> ga nisbatan keskin,

ya'ni sharoitga garab 10 barobargacha
ko'p bo'lishi mumkin [4]. CO2; ning parsial
bosimi o'zgarsa vyangi hosil bolgan
uglerodlar  ko'pincha  joyida  goladi.

Yuvuvchi suv rejimida karbonatlar gisman
quyi gatlamlarga asosan karbonatli-
illyuvial gatlamga yuviladi va akkumul-
yatsiyalanadi. Ko'pincha bu jarayonlar
ta'sirida  tuprogdagi uglerodlar  profil
bo'yvicha oz miqgdorlarda gayta tagsim-
lanadi [5].

Tuprogdagi organik uglerod
(SOC) tuprog sifati, funksionalligi va
sog'ligiga kuchli ta'sir giladi. Makro va

mikroelementlarni yetkazib berish orgali,
SOC dinamikasi bilan bog'lig bo'lgan
tuprog salomatligi global ozig-ovgat va
ozugaviy xavfsizlikning kuchli hal giluvchi
omilidir [6]. Tuprog CO2 almashinuvi-
Nning manbai va cho'kmasi bo'lib, uglerod
sekvestratsiyasiga yordam beradi. Tup-
rogning CO2 emissiya darajasi  turli
ekinlar va turli xil organiklar uchun farqg
giladi  [7]. O'simliklarning o'sishi  va
tuprogga ta'sir giluvchi CO2 ni boyitish-
ning asosiy omilini  aniglash  uchun
maxsus mo'ljallangan idish yordamida
issigxona tajribasi o'tkazilib, unda tuproqg
CO2 atmosferada CO2 hosil bo'lmasdan
boyitilgan. Bunda N2 gazlash usulini
go'llash orgali yugori tuprog CO2 va past
tuprog O2 ta'siri ajratildi. Idish yog'ochli
o'simliklarni yetishtirish uchun yetarlicha
katta edi va in'ektsiya vaqgti asosiy o'sish
davrini gamrab oldi. Ushbu tadgigotning

magsadi  yuqgori  tuprog CO2 ning
o'simliklarning  fiziologik  reaksiyalariga
ta'sirini va ularning tuprog Munhiti

bilan o'zaro ta'sirini o‘rganish edi. CO2
zaharliligining o'simliklar almashinuviga
ta'sirining kontseptual diagrammasi
yuqgori tuprog CO2 ta'sirini go‘shimcha
tushunish uchun taklif etiladi [8].

Tuproqg harorati, odatda, tuprogdagi
C-CO2 chigindilari  bilan eng kuchli
bog'lig bo'lgan o'zgaruvchan bo'lib goldi,
vegetatsiya davrida, birinchi navbatda,
ekin  maydonlari va o‘rmonlarda aniqg
korrelyatsiya bilan, bog'lar esa zaifrog va
kamrog bog'ligliklarni  ko'rsatdi. Tuprog
namligi va g'‘ovakligining ta'siri yanada
o'zgaruvchan bo'lib, o'rtacha va zaif
korrelyatsiyalarni ko'rsatdi, ular mavsumga
va yerdan foydalanish turiga garab
o'zgaradi. Xususan, yillar orasidagi farglar,
masalan, namroqg villarda atmosferaga
chigindi gazlarning kamayishi tuprog
nafas olishining sezgirligini  ta'kidlaydi.
Bu emissiyalar iglim, tuprog xususiyatlari
va yerni boshqgarish amaliyotlari o'rtasi-
dagi murakkab o'zaro ta'sir natijasidir.
Ushbu omillar o'rtasidagi o'zaro bog'lig-
likni yaxshirog tushunish yerdan foyda-
lanishda yanada bargaror yondashuvlarni
rivojlantirishga yordam beradi. Tuprogga
ishlov berilmasligi va uzluksiz o'simliklar-

ning yo'gligi  kabi yaxshi amaliyotlar
uglerod yo'gotilishini samarali ravishda
kamaytirishi mumkin. Ushbu topilmalar

tuprog xususiyatlarining iglimga chidam-
liligini oshirish va yer resurslarining uzog

muddatli bargarorligini ta’'minlashda
muhim ekanligi ta‘kidlandi [9].

Tuprogdagi karbonat angidrid
(CO2) ogimining migdorini  aniglash
agroekotizimlar bargarorligining ko'rsat-
kichidir. Birog, bu ogimlarni kuzatish

ularning yuqgori fazoviy-vagtincha o‘zga-
ruvchanligi va atrof-muhit o‘zgaruvchilari
va tuprogni  boshgarish  amaliyotiga
bog'ligligi  tufayli juda qiyin. Ushbu
tadgigotda tuprog CO2 ogimlari turli xil
tuprog boshgaruvi (TB, o'simlik goplami
kam va mulchalangan tuproglar) va suv
rejimi (SR, to'lig sug'orish va tartibga
solinadigan  tangis sug'orish)  ostida
boshgariladigan apelsin bog‘ida so‘roviar
uchun maxsus amalga oshirilgan arzon
to'plash kamerasi yordamida o'lchandi
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[10]. Tuprogdagi karbonatlarning ahami-
vati, tuprog karbonatlar zaxirasi 1300-
2000 Pg C ga teng, bu o'simliklarnikidan
2-3 baravar ko'p. Shu sabab, tuprog CO,
miqdoridagi  kichik  o'zgarishlar  ham
atmosferadagi CO, darajasiga katta ta'sir
giladi. Tuprogdagi CO> ni harorat, namlik,
suv miqgdori, hamda inson faoliyati kabi
omillar boshgaradi [11].

Tadqgigot magsadi - Toshkent viloyati
Yangiyo'l tumani Chirchig daryosining
-V terrasalaridagi sug'oriladigan bo'z,
bo'z-o'tlogi, o'tlogi-bo‘z, o'tlogi va botgog
tuproglaridan olingan ma'lumotlar
asosida tuprogdan ajralayotgan CO»
konsentratsiyasini tahlil gilib, uning tuproqg
tipi, tuprog va havo harorati hamda
boshga o'lchovlar (PPM, zichlik, ogim) bilan
bog'ligligini aniglash.

Tadqiqot uslublari. Tadgigot
Toshkent viloyatining Yangiyo'l tumanida-
gi sug'oriladigan tuproglarda o‘rganildi.
Atmosfera va tuprog o'rtasida kechadigan
gaz almashinuvi, xususan, Kkarbonat
angidrid (CO2) chigishi tuprogning fizik-
mexanik xususiyatlari, harorati hamda
namlik darajasi bilan bevosita bog'ligdir.
Har bir terrasadagi 5 nugta o'lchovlari
uchun o'rtacha va dispersiya hisoblandi.
CO, diapazonlari statistik tahlil gilinib,
havo va tuproqg harorati bilan korrelyatsiya
koeffitsiyentlari (Pearson) hisoblandi.
Qo'shimcha ravishda PPM va zichlik
parametrlarining CO., ga bo'lgan sezgir-
ligini aniglash uchun regressiya tahlili
go'llanildi.

TUPROQSHUNOSLIK

Tadgigot EGM-5 gaz analizatori
asbobi yordamida bajarildi. Ushbu asbob
asosan tuprogdan chigquvchi COs ni
olchash uchun ishlatiladi. EGM-5 CO-
Analyzer — infraqgizil gaz analizator (Infrared
Gas Analyzer, IRCA) asosida ishlaydi. U
havo yoki tuprogdagi karbon dioksid
(CO,) konsentratsiyasini aniglaydi. Karbon
aylanishi  tadgigotlarida juda muhim.
Tuprogdan chiquvchi CO, migdori -
tuprogda organik moddalar parchalanishi
> iglim o'zgarishiga ta'sirini o'rganadi.
Qishlog xo'jaligida tuprog unumdorligi,
organik moddalar zaxirasi va o'g'‘it ta'sirini

baholashda ishlatiladi. Ekologiyada turli
ekotizimlarda (dala, o‘rmon, cho'll) CO,
chigishi taggoslanadi va ushbu asbob
tuprogdan chiguvchi CO, ni o'lchab,

tuproqg respiratsiyasi va karbon dinamikasi
hagida anig va ilmiy ma'lumot beradi.

Tadgigot  jarayonida, tuprogning
optimal zichligini aniglashda Soil
Electrical Density Gauge (EDG) press
3min asbobidan foydalanildi. Bunda
tuprog gatlamiga Kkiritiladigan maxsus
silindr va datchik mavjud bo'lib, tuprog-
ning fizik zichligini  (gr/sm3  yoki kg/
m3 ) to'g'ridan-to‘'g'ri hisoblaydi. Bu esa
maydon sharoitida sm gatlamlar kesimi
bo'yicha tuprogning zichlanish darajasini
o'lchaydi. O'lchov natijalari shuni ko'rsat-
diki, turli terresalardagi tuproglarda 3
dagiga davomida qgayd etilgan bosim
zichligi  (Press 3 min) qiymatlari bir-
biridan farg giladi. Bu esa tuprogning turi
va uning fizik xossalari bilan bog'lig.

Rasm. 1. EGM-5 Analyzer- gaz analizatori va Soil Electrical Density Gauge (EDG) press
asbobi yordamida CO, aniqlash jarayoni.
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Terrasalar bo'yicha tuproq CO, emissiyasi va muhit parametrlari

1-jadval

Tuproq Havo Tuprog ppm CO,, Zichlik, Flow
namunal ari harorati,”C harorati,°”C (1000) | ppm/pumol mol™ | Tym. 3min | (ogim)
1 —terassa Botgoq tuprogq 40917139 N° 68709235 E°
1-nugta 38 47,0 455 934 976 300
2-nuqta 38 46,3 42,6 834 976 300
3-nuqta 38 42,1 453 793 976 300
4-nugta 38 45,0 42,1 866 976 300
5-nugta 38 44,8 42,1 892 976 300
O'rtacha 38 45,04 43,52 863,5 976 300
2—terassa O‘tlogi tuprog 40917094 N° 68709921 E°
1-nugta 47 35,0 39,6 814 850,6 300
2-nuqta 47 35,6 410 1045 850,6 300
3-nugta 47 35,2 42,0 1114 850 300
4-nuqta 47 35,6 41,0 1066 850 300
5-nugta 47 375 43,2 1027 850 300
47 35,78 41,36 1013,2 850,24
3 —terassa O‘tlogi bo‘z tuproq 41172980 N° 68991705 E°
1-nugta 47 37,0 42,3 1015 846 300
2-nuqta 47 37,2 42,5 987 850 300
3-nuqta 47 37,5 424 893 851 300
4-nugta 47 37,0 42,6 913 852 300
5-nugta 47 37,6 42,5 933 851 300
37,26 42,46 9442 850
4 —terassa Bo'z o'tlogi tuproq 41200888 N° 069107907 E°
1-nugta 48 38,0 50,6 652 871 300
2-nuqta 48 38,5 42,5 621 872 300
3-nuqta 48 38,5 50,6 620 870 300
4-nuqta 48 38,5 49,5 588 870 300
S-nuqta 48 38,5 49,5 583 870 300
38,4 48,54 612,8 870,6
5—terassa Bo'ztuproglar 41177287 N° 69079616 E°
1-nugta 49 32,0 49,7 602 846 300
2-nugta 49 32,0 49,7 654 846 300
3-nuqta 49 32,0 48,5 694 846 300
4-nuqta 49 32,0 46,5 774 846 300
S-nuqta 49 33,0 46,5 766 846 300
32,2 48,18 698 846

Rasm - 1. Sug‘oriladigan tuproqglarning havo va tuproq harorati.
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Izlanishlar olib  borilgan botgoq 3726 °C havo haroratiga nisbatan 4246
tuproglarda - tuprog harorati 38 °C °C, bo'z o'tlogi tuproglarda - tuproq
havo haroratiga nisbatan 4504 °C harorati 38,4 °C havo haroratiga nisbatan
yugori  ko'rsatkichlarni ko‘rsatdi. O'tlogi 4858 °C, bo'z tuproglarda - tuproq
tuproglarda - tuprog harorati 3578 harorati 322 °C  havo haroratiga
°C havo haroratiga nisbatan 4136 °C, nisbatan 4818 °C ni tashkil etgan
o'tlogi bo'z tuproglarda - tuprog harorati  (rasm-1).
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900
%800 698
Ném 612,8
8%600
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100
Botqoq tuproq O’tlogi tuprogq 0’tlogi bo’z Bo’z o‘tlogi Bo’z tuproglar
tuproq tuprogq
Rasm - 2. Sug‘oriladigan tuproglarning CO2 miqdori.
Sug'oriladigan  tuproglarning CO2 tuproglarda - 9442 ppm/umol mol?,

miqdori botgoqg tuproglarda - 8635 CO2
ppm/umol  moll.  O'tlogi tuproglarda
10132 ppm/umol  mol?, o'tlogi bo'z

bo'z o'tlogi tuproglarda - 612,.8 ppm/umol
mol?l, bo'z tuproglarda — 698,0 ppm/umol
mol-tni tashkil etgan (rasm-2).

Vs

1100
1000

™

800
700

500

300
200
100

Botqoq tuproq

A

- X\\ N

O’tlogi tuproq  O’tlogi bo’z tuproq Bo’z o*tlogi tuprog  Bo’z tuproglar
e Press  =0==CO2

e
> v

_/

Rasm. 3. Bo'z tuproqlar zichlashganligi va CO2 o‘rtasidagi bog'liglik

Sug'oriladigan  tuproglarning CO2
miqgdori botgog tuproglarda - 8635 CO2
ppm/umol  molt.  O'tlogi tuproglarda
10132 ppm/umol  mol?, o'tlogi bo'z

tuproglarda - 9442 ppm/umol mol?,
bo'z o'tlogi tuproglarda - 612,8 ppm/umol
mol?, bo'z tuproglarda — 698,0 ppm/umol
moltni tashkil etgan (rasm-2).
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Bo'z tuproglar zichlashganligi va
CcO2 o'rtasidagi bog'liglik botgog
tuproglarda - 8635 CO2 ppm/umol mol-
1 zichlik 976,0 tuprogda 3min. O'tloqi
tuproglarda -10132  ppm/umol  mol?,
zichlik 850,24 tuprogda 3min, o'tloqgi
bo'z tuproglarda - 9442 ppm/umol mol?,
zichlik 850,0 tuprogda 3min, bo'z o'tlogi
tuproglarda - 6128 ppm/umol mol?,
zichlik 870,6 tuprogda 3min, bo'z tuprog-
larda - 6980 ppm/umol mol?, zichlik
846,0 tuprogda 3minutni tashkil etgan
(rasm-2).

Tadgigot natijalari shuni ko'rsatdiki,
1-terrasa (botgoqg tuproglar): Tuprog haro-
rati yuqori (42-47°C), CO, konsentratsiyasi
yuqgori bo'lib (752-934 ppm), bu yuqgori
namlik sharoitida organik moddalarning
tez parchalanishi bilan izohlanadi. 2-ter-
rasa (o'tlogi tuproglar). Tuprog harorati
o‘zgaruvchan (35-456°C), CO, miqgdori
juda keng diapazonda (775-1114 ppm)
o'zgarib, organik moddalarning boyligi
va mikroorganizmlar faolligi yuqoriligini
bildiradi. 3-terrasa (o'tlogi bo'z tuproglar):
Tuproqg harorati bargaror (37-37,6°C), CO;
ko'rsatkichlari bargaror (847-1015 ppm)
bo'lib, tuprog-mikrobiologik jarayonlar-
ning muvozanatli ekanini  ko‘rsatadi.
4-terrasa (bo'z-o'tlogi tuproglar): Tuprog
harorati 38-385°C, CO, qgiymatlari pasay-
gan (550-652 ppm), lekin PPM ko'rsat-
kichlarining  yugoriligi mineralizatsiya
jarayonlarining ustuvorligini bildiradi.  5-
terrasa (bo‘z tuproglar): Havo haroratining
keskin yuqgoriligi, (49°C) CO- chigishi

nisbatan o'rtacha (552-766 ppm) bo'lib,
yugori harorat namlikning tez bug'ani-
shiga va mikroorganizmlar faolligining
pasayishiga olib kelgan. Umuman
olganda, natijalar CO, chiqgishi tuproqg
tipi va mikroiglim omillari, havo va tuprog
harorati, zichlik bilan uzviy bog'lig ekanini
ko'rsatadi. Bu esa tuprog unumdorligini
baholashda va global iglim o'zgarishlari
fonida uglerod aylanishini o‘rganishda
muhim ilmiy asos bo'lib xizmat giladi.

Xulosa. Tadgigot hududidagi natija-
lar shuni ko'rsatadiki, CO2 ning chigishi
har bir tuprog tipida turlicha kechadi.
Namligi yugori bo'lgan botgog va o'tlogi
tuproglar CO2> ning eng katta ajralishiga
ega bo'lsa, bo'z-o'tlogi va bo'z tuprog-
larda bu ko'rsatkich nisbatan past.
Bunga asosiy sabab — harorat, namlik va
mikrobiologik jarayonlarning o'zgarishidir.
Turli  geomorfologik terrasalarda tup-
rogdan chigadigan CO, migdoriga sezilarli
darajada ta'sir etadi. Botgog va o'tloqi
tuproglarda CO, ajralishi yugori, bo'z va
bo'z-o'tlogi tuproglarda esa pastroq yoki
o'rtacha.

Tuproqg harorati va namligi CO;
emissiyalarining asosiy boshgaruvchi omil-
laridir, yuqgori tuproqg harorati umumiy
holda CO- ajralishini oshiradi, ammo havo
harorati va yuzaki bug'lanish uni pasay-
tirishi mumkin. CO, barcha yashil o'sim-
liklar uchun mukammal o'g'it hisoblanadi.
Bu iglim o'zgarishida yetishtirilayotgan
ozig-ovgatning qurg'ogchilikka bardoshli-
ligini va hosildorligini oshiradi.
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YK: 631.4.:631.5
FrANIOFrEOXUMUYECKUE OCOBEHHOCTU BOJIOTHDbIX
COJTIOHYAKOB 3JIEMEHTAPHbIX TEOXMUMUYECKUX
JAHOWA®TOB

r. KOngawes,

LOKTOP C/X.H.,Mpodeccop
e-mail: gulyam48@mail.ru
M.T. Ucaranues,

[JOKTOP 6.H., Mpogpeccop

H. Xakum>xaHoBaQ,
[JOKTOPQAHT

DepraHcKmMm rocyaapCcTBEHHbBIN YHUBEPCUTET

AHHOTaLMA. YCTaHOBMNEHO, 4UYTO POCT 3aconeHre 6OMOTHbIX CO/IOHYaKOB MOBbILIAETCS
OT 2MeMeHTapPHbIX aBTOHOMHbIX MaHAWadToB K CcybakBanbHOMY. BAuMaHuWe rmyOuHbl U
MUWHEpPanM3auUnMmM rPyHTOBbLIX BOL Ha 3acofleHMe MOYBO-TPYHTOB JIEMrKOro MexXaHW4YeCKOoro
COCTaBa B 3HAUYUTENMbHOW CTeMeHW 3aBUCUT OT KIMMaTUYeCKMX YCIoBWKW. brnmskoe 3aneraHue
FOYHTOBbIX BOL C MMWHepanusaumen nopsaoka 10 r/n npueoguTb K 06pasoBaHMIO COMOHYaKoB
B JIErKOCYIMHWMCTBIX MecyaHblx moYBax MycTblHb. O6pa3oBaHMe COoAbl B MOYBax W MPYHTOBbIX
BOOax CBA3aHO C pacTBOpeHWeM 1 obpasoBaHMEM CUMMKATOB W aHalpobHbIM YCIOBMAM, a
TaKXKe OpyrimMum npoueccamu.

KnoueBble cioBaA: cofa, OOMOTHble MOUBbl, COMOHYAKK, FPYHTOBbIE BOAbl, CWUAMKATHI,
xnopuabl, CyNbdaTbl, MOMMOWIEHHbBIE OCHOBaHMUA, KAaTMOHbI, TOKCUYHbIE COMM.

AHHoOTALMSA. BOTKOK-LLYPXOKAM FEOKMMEBMI NaHAwadTnaphoa TYNPOoKIapHM WYpnaHuwm
aBTOHOM 271eMeHTap NaHawadTaaH cybakBan TOMOH YcMbG 6Gopagn. TynpokaapHW WypnaHm-
Linra Cm3oT CYBAAPWHWHE MUWHEPANM3aUMACU Ba UKIVMM WAPOUTUHUMHI TabCUpK KaTTa. Yyn
MUHTaKa CMK30T CYBMAPWHWHE ep YCTU caTxyra SKMHAUMU Ba MUHepanm3aumvsa aaparkacu
10 r/n aTpodmanur  eHrva, KyMOKIM Ba KyMIW 4Yyn  MUHTaKa TyrnpokK, rPYHTIapUHUHE
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WypnaHvwmnra »Xuagomm TabCcuMp KypcaTaau, LWYpPXoKnaHuwrada onmb 6opagn. Yyn MuHaTKa
OOTKOK-LLYpPXoKNapwmaa 03 6yncaga cogaHu namgo 6ynuuimn, reHesmcu o3 Mukgopaa 6ynca
XaM cyBa 3puraH cUNMKatnapra Ba aHaspob LWapouTra, xamaa Oollka KUMMEBUIM apaéHnap

6rnaH anokagopnukaa 6ynanu.
Kanut cy3snap:

copa, GOTKOK TyMnpoKaap, LWYPXoKIap, CU30T CyBnapw, cumiuvkatnap,

xnopuanap, cynbdatiap, CUHIAMPWAraH KaTMoHNap, KaTMOHNAaP, 3axapan Ty3nap

Annotation.

It has been established that the salinization of swamps solonchaks

increases from elementary autonomous landscapes to subagqueous ones. The influence of
groundwater depth and mineralization on the salinization of light-textured soils depends
largely on climatic conditions. Close groundwater with a mineralization of approximately 10
g/L leads to the formation of solonchaks in light loamy sandy desert soils. The formation of
sodium carbonate in soils and groundwater is associated with the dissolution and formation
of silicates, anaerobic conditions, and other processes.

Key words: sodium, swamps soils, solonchaks, groundwater, silicates, chlorides, sulfates,

absorbed bases, cations, toxic salts.

Habntopas YCNOBUA pPa3BUTUA
COMOHYAKOB WM 3aCO/IEHHbIX MOYB MyCTbIH-
HbiX NaHAWadTOB MOXHO 3aMeTWTb, UTO
60NbLWKMHCTBA MOYBOOOPA3YOLIMX MOPOa
3aconeHHble. HadanbHbIM - 3Tanm  Mo4YBoO-
obpa3oBaTenbHOro npouecca B MMAPO-
MOP®OHO-B6ONOTHbBIX YCIOBUAX MOrMyT OblTb
He 3acofeHHbIMWU UNK  cnabo3aconeH-
HbiIMW. [lo Mepe pocTa apuaHOCTU U
pOCTa MCMapeHMne B MCMNapUTEeNbHbIX reo-
XMMUYECKMX Oapbepax B eCTeCTBEeHHbIX
YCNOBUAX B OTCYTCTBME eCTeCTBEeHHOro
ApeHa)ka MOBbILWAETCA  MUHepanm3aumsa
FPYHTOBbIX BOA, MoCTynatoLLLMX M3
BOOOXPAHWAULL  UAM  HEOOBMMLOBAHHbBIX
KaHanoB W CETU MNOAMBHbLIX 60p03a
6ONOTHbIE Aaye NYyroBo-60/0THble MouBe
CHaYana 3acongaitTcad UM MOoCTeneHHo
npeBpallatoTca B COMOHYAKM UM COMOH-
YakoBaTble MOYBbI.

Mpy 3TOM MPOLECC 3aconeHua wu
COMEHAKOMMEHMA OXBaTblBAKOT KaK MoYy-
BEHHbIM MOKPOB, TakK W MOYBOOOPA3YIO-
LMX MOPOA BKAOUAA AayKe pacTUTENbHbIN
MOKPOB W TIPyHTOBbIX BOoA. [lpouecc
aKKyMynaumm — cofer B ModBax WU
MNOYBOOOPA3YIOLIMX OCAO0UYHbIX, 4YeTBep-
TUYHbBIX MOPOA B3aMMHO TECHO CBA3aHHbI
M B3aWIMOOOBYCNOBMEHbI.

CoBpeMeHHOoe COCToAHMe 3aconeH-

Menumopauum nods [4,6,9].

B  a>ToMm nnaHe npencrasnaet
OONbLWOW UHTEPEeC WCTOYHWK MCXOOHOro
XMMUM3Ma rpyHTOBbIX Bod. OH onpegenaet
KauecTBO W KOMYECTBO COMen B TPyH-
TOBbIX BoOfax. [locTynatouime BoAbl U3
BOOOXPaHWMMLIE B BWOe MpocadnBato-

Lreca MnoA3eMHOro roToka MpecHble.
BoooxpaHunuula, KoTopble  MOCTPoeHOo
Ha ceBepe A3aBaHCKOro panoHa,

HanMBHOE, 3amnosIHAeTCa pPeYHOM BOOOW.
Boga mnoctymaer dyepe3s KaHanlbl U3 p.
Coipoapbs. loo3eMHble BOAbI MOCTYMNatoT
Ha CMNaHMPOBaHHbLIN necyaHbl
MaCCUB, UMPKYyIMpya depe3 ocaaodHblX
anNoBMaNbHO-NPONOBUMANbHbIX W 03ep-
HbIX OTIOXEHUMKM MO MNYyTWU HaAYMHAETCH
MOCTEMEHHbIM POCT MUHepanMsauum u
JOXOOUT OO0 reoxmmmyeckoro nadgwadta
[3,8,10] Ha mycCTbiHe.

B reoxuMuueckumx naHgwadprax no
MyTW B TPYHTOBbIX BOOax MPOUCXoauT
cepua  XMMUYEeCKMX  peakumn  mexxay
FPYHTOBBIMK  BOAaMKM UM BOOOBMELLato-
WMMKM  TOPHBIMKM  MopodaMK, MnoYBaMm
7 MOYBEHHbIMW pacTBOpPaMu. Mpwn
2TOM  TPYyHTOBble  BOObl  MOCTEMeHHO
oboraljatorca Pa3NNYHbIMU conamu.
Mo ™Mepe HacbleHMa MOoCTENEHHO U3
FPYHTOBbLIX BOA B 3aBUCUMMOCTW OT pacT-

HOCTW  TMOYBO-TPYHTOB, T[PYHTOBLIX BOO BOPWMMOCTM B 3TUX YCMNOBUAX BbiMadatoT

CBA3aHbl C HaKoMJeHmeM conem B MnoodyepenHo 6rKapOboHaTbI KanbLng,

3aBMCMMOCTM  OT pPada  CBOWMCTB MOYB  KapboHaTbl M cynbdaTHble COMM KanbLMG,

M FPYHTOBbIX BOA. JTO MOMOXEHME  MarHus, HaTpuesble conu 1 ap. (Prcl2,3).

onpenenaer crnoco6hl % MeToabl 3BeCTHO  4TO B npucyTCTBUME
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YIMEKNCNOTbl,  KOTOPbIX  OOCTAaTOYHO B TOYB, KOTOPble KWMMEeT MEeCTO B Hallux
mecyaHbliXx W CymnecyaHblX Mo4YBax JMaHO-  YyCIoBUAX.

WwadToB MNyCTblHb @depraHbl  MPOLECCHI Na,SIO+H,CO,»Na,CO,+SIO,-H,O
BbIBETPMBaAHMNA CUMIMKATOB YCUTMBaETCH [NponcxoageHme cofbl Ha paay cBbille
B pe3y/sTate, KOTOPOro B TPYHTOBbIX  YKa3aHHbIMKM  CBA3aHO C  MPUCYTCTBMEM

BOAAX WV B 3AaCO/IEHHbIX FOPU30OHTax MoYB
4aCTUYHO 0OPa3yeTca HOPMaibHasa Coaa.
CornacHo Kosga [5] ob6pa3oBaHue
COOOBbIX PACTBOPOB B MPUPOAHbLIX apua-
HbIX YCMOBMAX CBA3aHO TakXe C [OeCyfb-

CEPHOKMCIONO  HaTpus, KOoTopaa [OocCTa-
TOYHO B OOSMOTHbBIX CONOHYaKax MyCTbiH-
How 30Hbl  (Puc. 123). O6pasoBaHue
M reHesnca MOXHO NpeactaBndTs Mo
cnenytoencxembl: Na,SO,+2C=Na 5+2CO,

burpoBaHnem cynbdatHo-3aconeHHbix 1 Na,S+H,CO,»Na,CO,+H.S
30,00 -
veseee 0-2
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Puc. 3. CynepakBanbHbIH, pa3pes — 56

MpouncxoxkoeHue cogbl Ha pPaay C
BbllLE YKa3aHHbIMW CBA3aHO C MPUCYTCT-

BMeM CePpHOKMC/TOIo HaTpWn4d, KOTOprVI
[OCTaTOYHO B HOMOTHbIX COMOHYaKax
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MYCTbIHHOWM 30HbI (Prc. 12,3). O6pa3oBa-
HME U reHe3Mca MOXXHO MPeaCcTaBNdaTb Mo
cnenyroLen cxeMbil:
Na2S04+2C=Na2S+2C0O2
Na2S5+H2C0O3+Naz2CO3+H2S
3Ta XMMUWYECKaa peakLmna Mpomcxo-
OUT MPK HEOOCTAaTKW KMCNOPOoaa, KOTopoe
MMEEeT MeCTO B T[/lIeeBblX TOPWM3OHTax
MOYB WM B KOHTAKTHbLIX 30HAX TPYHTOBbIX
BOO WM TMOYBO-TPYHTOB MYCTbIHHOM 30HbI.
YTO KacaeTca yrnepoda OpraHM4Yeckmx
BELLeCTB B 3TWUX MOYBaxX COOEPXKaTCca B
BMOE NYMyCa B OTHOCUTENbHO HernyooKmMx
FOPUM30OHTax Mo4YB Ha MMyobuHe 75-85 cwm.
OT MOBEPXHOCTU COOEePXaTca B npeaenax

0,2-0,3 %.

B ycnoBMax MyCTblHb OKWCNeHWe
cynbdaTtoB MpouncxoauT MeaneHHo, obpa-
30BaHMe cofbl Maso, rno 3ToW MnpuymHe
cynbdaToB OCTAtOTCA B MOYBax M rpyHTax,
FPYHTOBLIX BOAAX, rOe Toye MPOMCXOAMTb

aHallormM4Hav XNMKMYHeCKad peaKun4d
OCTaloTCH 0OBOJ/IbHO MHOTIO.
EMKOCTb  MmorfoueHmnsa N3yHeHHbIX

MoYB HU3Kaga M cocTaBngeT 6,5-11,0 Mr-aKks.
Ha 100 © nodBbl. B coctaBe MoO4YBEHHbIX
nornoLwatoLlmx  KoMMMekcoB  npeobna-
OatoT KaTMoHbl Ca++ 1 Mg++ | KOoTopble
COOTBETCTBEHHO COCTaBNAT 4,5-58 n 2,5
6,3 Mr-2kB. Ha 100 r nouBbl (Tabnl).

Tabnuua-1
CyMMa 1 cocTaB MorfoLweHHbIX OCHOBaHUM NMOYB aBTOHOMHbIX NaHALWwa¢ToB
- V)
Tony6ia, Mr-3kB. % , OT CyMMBI
oM Ca Mg K Na Cymma Ca Mg K Na
On10BUAILHO-aBTOHOMHBIH, pa3pes - 5
0-2 3,50 2,51 0,13 0,35 6,49 53,93 38,67 | 2,00 | 540
2-20 5,50 5,10 0,18 0,75 12,53 43,89 48,56 | 1,44 | 5,90
20-85 4,80 5,55 0,18 0,27 10,80 44,44 51,39 | 1,67 | 2,50
TpaHCHMIOBUANIBHO-aKKYMYJISITUBHBIN, pa3pes - 52
0-2 381 3,58 0,15 0,43 7,97 47,80 4492 | 1,88 | 540
2-20 5,85 6,15 0,19 0,78 12,97 45,33 4742 | 1,46 | 6,01
20-75 4,90 5,55 0,20 0,30 10,95 44,75 50,68 | 1,83 | 2,74
CymepakBajbHBIi, pa3pes — 5°
0-3 3,90 3,30 0,17 0,43 7,80 50,0 4231 | 218 | 550
3-20 5,80 6,30 0,21 0,81 13,12 44,21 48,02 | 160 | 6,17
20-75 4,90 5,60 0,20 0,31 11,01 44,50 50,86 | 1,82 | 2,82
f[eoxMMMYeckoe cBoeobpasna Mnyc- opraHM3auv OpoCUTENbHOM KU Pa3BUTOMN

ThIHHbBIX  COTOHYaKOBbIX
vccnegoBaHMM  NpencTaBnaoTca  WUMPo-
KVM  pacrpocTpaHeHMeM [OpeBHero u
COBpPEeMeHHOro neforeHesa, oboralleHmnem
anntoBManbHO-MPOMOBMANbHbIX MaTe-
PUHCKUX mopofa, cynbdaTaMn U KapboHa-
TaMy  WEeNOoYHbIX W LEeNoYHO-3eMeNbHbIX
SNEMEHTOB TakKyKe XapaKTepHbl Mchapwu-
TenbHble, COPOLVOHHbIE rM1eeBble Mnegoreo-
XnMudeckme Gapbepsbl [1,7].

60MoT pPanoHa

OPEHAXKHOM  CETU  MOXKHO  YAYYLLIUT U
BHECTW B CE/IbCKOXO39MCTBEHHbIV 060POT
BblLLUe Ha3BaHHbIX MOYB pervoHa.

B [0aHHOM  KOHKPETHOM  cfydae
obpa3oBaHMe codbl B Mo4yBax WM FPyHTO-
BbIX BOAAX MHOronvkme. B necdaHblx
MacCuBax B MOYBO-TPYHTax Nerkocyrim-
HMCTOro (Tabn.2) xapaktepa npw 6AMU3KMX
K MOBEPXHOCTMU MUHEPanM30BaHHbIX
BOOAX B YCNOBMAX MYCTblHb MPaKTUYeCKU

[MPoOM3BOOCTBEHHDbIE OMMbITbl B MOCTOAHHO, HO MaJ10o MOMCYTCTBYET
coceHMX  ydacCTKaxX MOKa3blBatoT, 4TO  CUMJTMKaTHblE COMn LLHETOYHbIX M
BO34elbiIBaHWMe pKrca non XOpOLLIem LEe/TOYHO3eMETTbHbIX 2JTeMEHTOB.
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Tabnuua-2
MexaHunyeckmnm coctaB 6010THbIX CONOHYaKOB
Pasmep dpakuuu, mm. KonndectBo, %
[ryOuna, 001 0005 Dus.
M 0-25 0,25-0,1 | 0,2-0,05 | 0,05-0,01 O,’005 0’, 001 <0,001 TIMHA
DIOBHAIEHO-aBTOHOMHBIN, pa3pes - 5
2-20 9,2 4,2 29,1 36,38 7,2 8,3 57 21,2
20-70 8,5 54 215 35,8 10,5 11,2 7,1 28,8
TpaHCUTIOBUATIBHO-aKKYMYJIATUBHBIN, pas3pes - 5°
2-20 10,3 4.4 28,9 331 8,5 8,6 6,2 23,3
20-70 8,9 6,2 20,8 34,1 11,1 10,8 8,1 30,00
CyrnepakBasbHblIii, paspes — 5°
2-20 94 58 29,1 30,8 8,6 91 7,2 24,9
20-70 10,1 6,2 32,1 13,09 13,2 14,2 11,11 38,51
9TOMy CI_IOCO6CTByPOT npncyTcrBne  OTHOCUTESTbHO HeboNbLWMMK  BbICOTaMU.

YIOMbHOWM  KWUCMOTbl, KOTOpaa $SBMAAOTCA
MOCTOAHHbBIM  CMYTHUKOM  MOYTU  BCEX
Mo4YB apWaHbIX PEermoHOB, OCOOEHHO B
FOYHTOBbLIX BOOaX. [NpaKTuyecku MpecHble
FOYHTOBbIE BOObl  UCTOYHUKOM  KOTOPOW
CNy»kaT BOOOXpaHuNuule, B LleHTpanbHOM
DepraHe MpPocavyMBadaAChb W UMPKYINPYS
yepes  0CafdOYHbIX  NErkKOCYrMMHNCTbIX
nopond W MeckoB, 0OPa3ytoT Bbllle Ha3BaH-
HbIX CUIMKATOB W UMeT cnabollenoy-
HyO peakumto PH-8-8,5.

Takke copepkat yrekucnoty. B
onpeaeneHHbIX MOMEHTax MPOMNCXOONT,
MeXay  HUMKM  XUMKMYecKad  peakuud
B pe3ynbrate obpa3yerca coda MU
KonnougHble  GOpMbl  KpemMHesema. B
pe3ynbrate KpeMHe3eM  BbiMadatoT K3
pacTBoOpa Mnepexonda B rmapaTHyto Gopmy
nAoC K 2ToMy obpa3yroTcd coda. Ho coaa
TUM MnyTeM obpa3yeTca B He3HaYyuTelb-
HOM Konu4yecTBe. XOTa coda Majlo He
ObIBaeT MOCKO/bKY, MOCTONbKY CYMTaeTcs,
OYeHb TOKCUMYHOWM COMo. B rpyHTOBbLIX
BOOAxX OTHOCUTENbHO aBTOHOMHbLIX 31e-
MEHTaPHbIX TEOXMMMYECKMX NaHaLladTax
cofepXkaHnK cofbl BapbMpyeT B Nnpenenax
0184-0,385 r/n. 2ToMy cnocobCTByioT
KackagHble reoxuMmdeckme naHawadTbl
rno [NonblHOBY.

Hammn
60M0THOIO
npouecca B

BblOpaHoO enVHbIN TIN
MoYBOOOPA30BATENBHOTO
YCMOBUAX  MYCTblHb  C

3y4eHHble Mo4YBbl OTHOCATCA K ©6OMNOoT-
HOMY TWUMY C MocneayroLLnMmM TpaHchop-
MaUMaMKM K nod Tuny ©O0/0THble COMOH-
YaKoBble MOYBbI MYCTbIHb.

B rpyHTOBbIX BOAax copda coaep-
*unTea B npegenax 0,125-0,160 /.

MpaKkTnyeckmn B OOMHAKOBOM
Konu4yecTse obpazsoBaHue, KOTOPOM
6bl10 NpuBeOeHo BbilWe. Ho B mnoyBax
Ha pPaay C  BblleyKasaHHbIMKU  UMeIoT
MeCTO  HEeCKO/IbKO WHada KapTuHa, roe
HabnogaeTca POCT KOHLEHTPALMW
ABYYIMEKMNCNOro HaTpua C 20110BMaNbHO-
ABTOHOBHbIX K CymnepakBasibHbIX 3MeMeH-
TapHbIX NaHawadToB, 4YTO roOBOPUT 0O
VX B3aWMMOCBA3aHHOCTM W B3amMOMoAd-
YMHeHHoOCTU. lpuK 3TOM MUrpauma cogbl
NPOVCXOOMT KaK naTepanbHO Tak U
pagvanbHO, MO 2TOMYy B MOOYMHEHHbIX
naHgwadTax B WX Mo4YBax W rPYHTOBbLIX
BOAAX MPOWMCXOOMT HebOMblUaa KOHLEH-
Tpaumnsa coabl.

B no4yBax W ee  ropu3oHTax
HabnogaeTca  nageHve  KOHLUEeHTpaumm
codbl CBepxy BHW3 MO MNPOPUID, Yemy
criocobcTByeT HernyoboKum YPOBEeHb
FPYHTOBbIX BOA, W NErKMM MEXaHWYecKni
COCTaB Mo4YB, BbICOKaa cpegHeronosas
TeMnepaTtypbl  MoYBbl W aTMochepsbl,
MUHUMaNbHble OCadKKi nopaaka 66-190
MM B rody, a Take MonHoe OTCyTCTBME
OCaKOB B fleTHee BpeMqa (Tabn.3)

140



Tabnuua-3

Knumatuyeckue nokasatenu (MeteoctaHuma KokaHpa)

Toabl
2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
CpenHss rogoBass MAaKCHMAaJIbHasl TeMiepaTypa mous, °C
71,0 72,0 69,0 72,0 75,0 75,0 75,0 76,0 75,0 76,0
Cpennsisi rooBasi MUHHMAJIbHAsI TeMIepaTtypa mous, °C
-13,0 -19,5 -11,0 -13,0 -14,0 -8,0 -10,0 -11,0 -55 -13,2
CpexnHee roioBoe KOJIM4€CTBO 0CATKOB, MM
88,9 154,6 136,2 134,8 149,9 129,6 113,7 66,0 190,1 108,9
Cpennsisi rogoBasi Temneparypa armocepsoi, °C
14,3 14,9 159 15,8 15,5 15,8 149 16,0 16,2 16,4
CpenHsisi roioBasi MaKCHMaJibHasi Temmeparypa armocdepsni, °C
40,0 40,0 40,0 42,0 40,8 41,0 49,0 40,8 42,0 41,0
Cpennsisi roioBasi MUHHMAaJIbHasi TemrepaTtypa arMocgepsi, °C
-18,1 -84 -9,0 -6,0 -95 -54 -7,2 -9,6 -5,0 -14,0
CunbHble BETPBI, M/C
25 33 27 25 26 20 27 30 25 22

Habn FOOaeTCH MpaKTn4eCKad oaVHa-

TECHbIM O6pa3OM CBA3aHbl C |‘|p06ﬂeMa—

KoBag ucTopua ob6pasoBaHua U Oud- MU NoYBOOOPaA30BaTEIbHOMO MpoLlecca.

bepeHUMaLMA MOPOKaPOOHATOB  Kalb- Kpome Toro conesble akkyMynauma
UMa c 6onbluel KOHUEeHTpaLWW Kak B OKasblBaloT  6oMblloe  BAMAHWA  Ha
noysax TaK W B TPYHTOBbIX BOAax COCTaB MOYBEHHOIO nornoLlatoLero
ob6pasoBaHMe aHanornm4yHoe ro4YBeHHOM KOMMeKca W MOo4YBEeHHOro  pacTBopa,

coobl CaSiO3 + HOH + SiO2=Si02.H20 +
Ca(HCO3)2. Ho 21O NprBOOMT HE TOMbKO K
obpazoBaHWiO rMapokapboHaTa Kanblng,
HO W Takke K 006pa3’0oBaHUIO YIIeKuc-
Nloro  Kanbuua, B pe3ynbrate KoToporo
PACTET KOMYECTBO KapOOHATOB B MOYBaXx.
TeopeTnyecknin B yCIOBUAX MYCTbIHb
KpemMHeseM LeMeHTUpYa YIMeKUCnblx
conew Kanbuma M MarHuUg MoxeT obpa3o-
BaTb  crheuwanbHble  Kopbl,
KoBoa HazBan «CuIcKpuTtom». C pPOCTOM
MUHepanm3aumMm  rPyHTOBbIX
HAYMHAETCA POCT KOHLEeHTpauuM Xnopu-
goB U cynbdaToB HaTpW4A,
CEPHOKMCbIE COMM KanbLMA 1 MarHug.
CepHokucnble conn Ca n Mg, Na kak

BOOAHO-DU3NYECKUX, XUMUUECKMX 1 BUO-
reoXMMUMYECKUX 1 OPYrMX CBOMCTB MoYB, a
TaKXKe Ha POCT PasBUTUE U YPOXKANHOCTU
CEMbCKOXO3AMCTBEHHbIX W MPUPOOHbIX
PAcCTeHMIM  UX  CeNbCKOXO3ANCTBEHHOIO
OCBOEHMUA 1 MenmopaLmm.

BnunaHume HOBOOGPA30BaAHM B
BMAE Coner Ha YyKasaHHble CBOMCTBa
MOYB WM pPACTEHMI KPOME TOro CBA3aHbI

KOTOPbIX CMOCOOHOCTbIO  Cconer  M3MeHATca  3a
CpaBHWTENbHO Hebonblloe Bpema. B

BOO, rAe MyCTbIHHbBIX PermoHax HoOBOOOGPAa30BaAHMA
BOOOPACTBOPWMMbIX  coMer B ModBax
obpa3yeTca  06bIYHO npencTaBnexbl 6enbIMu

NPOXKNNTKaMK, 6enecoBaTbiMy  HaneTamMuy,
rncesgomMmuenidmm, rge 4acrto o6pa3yech

coneBble HOBOOOPA30BaHMA  ABMAIOTCA  KOPOYKa Ha MOBEPXHOCTW. MpK 3HaYUTEb-
COCTaBMAGOLWIEN  CYLWECTBEHHOM  4acTh HOW CTeleHw 3aconeHuma obpasyeTtcq
NPOdGUIA 3aCOMNEHHbBIX MOYB AapPUAOHbIX pPe- COMEBble  MPOCAOWKK, MOBEPXHOCTHbIE

rmoHoB. CocTaB conem u nx AaKKYyMYINAUn4d

KOPKWM M HaKoHel, COoJieBble KOpPbI paBHOI;I
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MOLLHOCTW, KOTOpble dopMUMpyeTca B
cnydyae Hawmbonee WHTEHCUMBHOIO cone-
HakonneHwma [11, 2]. B pe3ynbrate coneHa-
KOMMeHWsa U  UMPKyNaumMmM  KapboHaTos,
rMOopokapboHaTOB, a Takxke rumnca u
cynbdaToB HaTPWA B MOYBaxX U rOYHTOBbIX
BOOaxX MO4YBbl W Mopoabl B onpeneneH-
HOWM CTemneHW HacbllWatoTca KaTWMoHaMM
KanbUMa a rpyHTOBble BOAbl HaTpueM,
roe  npoucxoauTt o06pa3oBaHUA  CepHO-
KWCNOro HaTpua.

TakuM e obpa3oM HabnwgaeTca
POCT MUHepanm3aumm rpPyHTOBbIX BOA
KoTopaa NMPWBOAUT K MOABNEHUIO U POCTY
KOHLEHTPaUMKM MarHua, KOTOPbIM CBOK
oyepedb BbI3bIBaeT pPa3BUTUIO OOMEH-
HOro KanbUMa MarHmem. 3TOT npoLlecc
XapaktepeH 419 Mo4YB U FPYHTOBbLIN
BOObl 3aCOfIeHHOro pdga Tuna Xnopwa-
cynbdaTHOro 1 cynbdaTHOroO COMOHYaKa,
" OOMOTHbIM no4YBoOOpPasoBaTeNb-
HbIM MpoueccoM. B pe3ynbrate 4yero
obpa3syeTca MoYBbl M MOYBOOHPA3YHOLLErO

nopodbl  OTHOCUTENbHO  HaCbILEHHbIM
MarHvem. B cnabo KOHLEHTPUPOBaHHbIX
rPYHTOBbIX BOOax 2NeMeHTapHbIX

reoxMMmyeckx naHgwadToB B COCTaBe
KaTWMOHOB MOCTEMEHHO MOBbILAETCA POSb
KaTWMOHa HaTPUA U MarHma.

Conun XNopUCTOro KanbuUMa U MarHug
B Mo4yBax W TPyHTax AOaxXe B [PYHTOBbIX
BOOax MPaKTUYeCKM OTCYTCTBYeT W3-3a
BbICOKOM KOHLEeHTpauun cynbdatoB, B
pe3y/sbrate 4Yero C  Y4eToM  UCTOYHUMKA
MOHa Xx/0pPa W HaTpua B MoO4YBax U
FOYHTOBbLIX BOAaX MyCTblHb B 3M1e€MeHTap-
HbIX reoxmMMmnyeckmx naHgwadptax obpa-
3yeTCca X/I0PUCTbIM HaTpuK, coaep»KaHme
KOTOPOro B BOLAxX pPermoHa cC Yy4deTom
MOMOXKEHMM  MOOUMHEHHbBIX 3M1eMeHTap-
HbIX NaHAWadpToB HaxoOMTCa B Mpegenax
0,352-0,374 r/n.

B no4Bax B 3M1t0BMaNbHO-aBTOHOM-
HOM MONOXKEHMM cogepykaHne  ero
Konebnetca B WHTepBane 0,6-1.8 %, a
B TPAHCIMOBMANTbHO-aKKYMIATVMBHOM
nonoxeHmm ywe 075-27 %, B nodBax
cynepakBanbHOM nosuunm 0,9-3.3 %. Npu
cogepyaHMK cynb@atoB HaTpUda W Mar-
HMAE B 3TWUX 21IEMEHTAPHbIX NaHaladpTax

TUPROQSHUNOSLIK

BapbUpyeT cooTBETCTBEHHO Na2504 0O,77-
527 09-32, 256-78 %, MgSO4 : 12,9-24,7;
20,3-26,3; 271-356 % (Pnc.1,2,3).

Bce  BblleykasaHHble  mpolecce
npuBenn K  CYLIeCTBEHHOMY  POCTY
TOKCWMYHbIX — conem B MOAYUMHEHHbIX

NadHowadTax, rae cooepykaHua, KOTopbIX
0OXOoOMT OO0 423 % B CyrnepakBalibHOM
MOSIOXKEH U obpa3sytoT OONOTHbIX
COMOHYaKOB.

Mpn BCEM 2TUM B POCTE HETOKCUYHbIX

conem He MNponcxoouT CyLLeCTBeHHbIX
M3MeHeHWqa, O0COBEeHHO B MPOLEHTHOM
OTHOWEHMM K OobLlen ™Macchbl conew,

roe cogepykaHua He TOKCUYHbIX conew
OCTatoTCcd B npepenax 12-19 %, a cooeprka-

HME  TOKCUYHbBIX  COMewr  COCTaBMdatOT
nopanka 81-88 % OT CyMMbl.
Ncxons, M3  Bbllle  Ha3BaHHbIX

MOYHO CAenaTb BblBOA, YTO B YCMOBMAX
MyCTbiHb MPW CcpeoHer cTeneHun obllen
MUHepanumsaumm cynbdaTHoro 1 xnopwa-
cynbdaTtHoro  TmMNa FPYHTOBbLIX  BOA
0bpa3syeTcad B 3HAYUTENbHOM  CTeneHwu
cynbdatbl MarHMa K HaTpwsd, KOTOPOMY
064a3aHbl CUAMKATHbIE COMM M OOMeHHble
XUMUYECKMe peakLi.

[Mo4YBbl OCOBEHHO CymecyaHble, ner-

KOCYITTMHWNCTble, TPYHTOBbIe BOObl COOEP-
HKawmx  coay M XINTOPUNCTOro HaTpW1A
MocTereHHoO npmnBoOoONT K rnpoueccy

OCO/MOHLEBaHMe Moy, yxyduwaeT ousn-
yeckume, XMMUMYeckne CBOWCTBa Mocnen-
HUMX. CepHOKWMCNble COMKW  MOCTEMEHHO
npuBoaAMT K  0OpasoBaHMIO  TWMCa,
CUAMKaTbl  LeMeHTUpYeT, B pe3ynbraTe
yero Ha BbllEyKa3aHHbIX 31eMeHTapHbIX
FeOXMMUYECKMX COMPSeHHbIX NaHawad-
Tax MPaKTUYeCKM OTCYTCTBYIOT pacTUTeb-
HblM  MOKPOB. MMetoTca  eAMHUYHbIE
ranodunTbl, KOTOpble Takxke B onpege-
NeHHOM CTerneHu CrnocobCTBYIOT POCTY

KOJTNMYeCTBO conew Ha MOBEPXHOCTU
N3YHEHHDIX MOYB.

PacTunTenbHOCTb. I‘IOTpG6J‘IQ§I B
BLae MTaTe/1IbHbIX 2/1eMEeHTOB n3

MOYBEHHO-TPYHTOBbLIX M MOA3EMHbIX BOL,
npenmyllectseHHo Ca, PO4, Mg, SO4,
Na 1 Opyrmx MOHOB KakK GUMOMOrMyecKimni
HacoC mMepeKadMBaloT M3 OTHOCUTENbHO
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rMyOoKMX TOPW3OHTOB MOYBO-IFPYHTOB K
MOBEPXHOCTM TEM CaMblM CMOCOOCTBYIOT
POCTY KOHLEHTPaUMM 3TUX XUMUYECKMNX
21EMEHTOB  WMOHOB Ha MOBEPXHOCTHbIX
rOPM30HTax MOYB.

CnenoBaTefNibHO, MOXXHO CKa3aTb, 4YTO
NyCTblHHAA PACTUTENbHOCTb B YCNOBMAX
Halwero perrMoHa nMnpPaMo Yy4dacTByeT B
dopMUpoBaHUM K1 OnddepeHUMaLnm
BOOHO-PACTBOPVMMbIX COMen B MO4YBax U
FPYHTOBbIX BOOAX.

icxopa M3 yKasaHHbIX  Bbllle C
y4yeToOM HallMX PaCYETOB Y4YMUTbIBaAdA, 4UTO
NEerkoCcyrmMHUCTbIE K1 MecyaHble MOYBbI
HEeCnOoCOOHbl K  BbICOKOMY  MOObEMY
YPOBHA T[PYHTOBbLIX BOO W CMOCOOHbIE
Mx ObICTPOMY MNOABbEMY OMNpeneneHHom

BbicoTe. Bbille KOTOPOro, MPUBOOMT K
POCTY  3acOofileHUd  MO4YBO-TPYHTOB B
Pa3NYHOM CTEMNEeH M.

CTagns  HacTyraeHusa  XIopuaHo-

cynbdaTHbIX U cynbdaTHbIX BOO WM MO4YB
B PasfMYHbIX pPEerrMoHax B YC1OBUAX
pasHoobpa3me KIMMaATUYECKUX YCIOBUAX
B 3aBUCKMMOCTM OT MPUTOKax cynbdaTos
M XNOPUOOB HATPUA, KanbUWga, MarHua
KOTOpble 06/1a0atoT Pa3NUMUYHOM CTerneHu
PacTBOPUMMOCTEM OCODBEHHO B 3aBUCU-
MOCTW OT KOHLEHTPaUWKM MPYHTOBbIX BOA,.

Xnopwua-cynbdaTHble rpyHTOBbIE
BOAbl 06pa3yeTca npw obulemM npolecce
pOCTa MUHepanusauven B  apUOHbIX
MYCTbIHHbIX PEerroHax MOXeT HacTynaTb
NPW 6eCCTOYHbIX 1 BIM3KMX MOBEPXHOCTU
Ha rnybuHax 1-1.5 m.

B Takux YyCnoBWAX B NErKoCyrm-

HUCTbIX W MecYaHblX Mo4YBax MyCTbiHb
pacTBOpPbLI ObiBatoT HaCbILLEeHHbIMW
cunuMKatTamun, 6ukapboHaTamMu, cynbda-
TaMK,  KanbuUMa,  HaTPUa U MarHu4.
STO MOMOXEeHUA BO MHOMOM  3aBWCUT
OT TMpuTOKa W  XWMMK3Ma, a TakxkKe

MUHepanm3aumy, noCTOAHHOCTU pexXmrMa
NpuUTOKa, WCMapeHUa C  MOBEPXHOCTU
Mo4B, TPaHCMMPALWA pacTeHW, TemMnepa-
TYPbl MOBEPXHOCTW MOYB.

TaknM 06pasoM, B MMAPOMOPDHbLIX

COBOKYMHOCTM npeacraBnaeT  cobon
MPUTOK TFPYHTOBbIX BOA OT WCTOYHMKA,
OAaHHOM cfydae OT BOOOXpaHUNMLa U
MNPaKTUYEeCKM He 3aBUMCUT OT OCaOKOoB B
MYCTbIHHOM permoHe. MoryT, HaxoauTca B
3aBUCKMOCTVM OT MONMBa MpUieratoLmx
YYaCTKOB, OCOBEHHO Bbllle Nexallmx,
KOTOPbIE B HallleM cry4yae OTCYTCTBYHOT.
CreneHb yyacTums MOYBEHHO-
MPYHTOBbLIX BOL 3acofieHue nocnegHmx
BapbMpyeT B 3aBWCMMOCTM OT [MyOUMHbI
3aneraHnsa rpyHTOBbIX BOA VW pada Apyrmx
MPUYMH, KOTOPbIE CBA3aHbl C KCMapeHneMm

0COBEHHO 30He PACMPOCTPaAHEH NS
MCrnapuUTebHOro reoOXMMMNYEeCKOro
Gapbepa B reoXMMMYecKmnx naHowadTax
MYCTbIHb.

B TlyCTblHHbIX permoHax CcreneHb
M KA4eCcTBO 3aCofleHma TModYB  Oyaoer,
HaxoguTCa B TeHEeTUYecKoW CBA3W  C

FPYHTOBbIMU
my6unHe 115 m.

Mpegen akkyMynguuMm  BOOOPACT-
BOPUMbIX COMen B OOMOTHbLIX COSIOHYaKax
NpoTeKaeT B CBOeOOpPa3HbIX YCI0BUAKX,
CBOEOOPasna KOTOPbIX 3ak/todaeTca B
TOM, YTO MOYBbI MYCTbIHb B JTETHbIE MeCALLbl
HarpeBatoTca 0o 40-65 OC 1 HaxoOdATCa B
CB#A3M C BbICOKMMUW rogoBbIMK 1 OeKaOHbl-
MW, CYTOYHbBbIMW aMMOAMTYOaMM TemMnepaTtyp.

[Mo4yBbl MYCTblHb B TaKMX YCNOBUAX
MpPaKTU4YeCKn McnapsaoT BNary c
McnapuTenbHOro reoXMMmMnYeCcKoro
bapbepa, roe akKymMmynupyerca napa-
reHeTM4eCcKMiM CBP3aHHble  CynbdaTHble
CoONMM B 3aBUCMMOCTM OT pervoHa ux
CBOMCTB xNopuaHble conu Na, Ca, Mg
MHOroa B MOPOMOPOHbLIX  YCIOBUAX
»kenesa. B aTWx ycnoBMax MnepBad BbICO-
Kag KOHLEHTpauua conem npuxoamtca
K BEPXHUM FOPU30OHTaM. Bbicokada
KOHUEHTpaLUMa BblpakeHa B Haubonee
CUIbHO CO/TOHYaKOBbIX Mo4YBax 60M0THOIO
Tuna. B TeueHwe roga nNpakKTUYeckus He
M3MEeHAeTCa UX KOHLeHTpauua no npwu-
YMHEe MaNloro Ko/M4ecTBO aTMocdepHbIX
OCaaKoB.

BOOaMWM HaXoOALLUMXCHA Ha

MoYBEHHbIX YCITOBMNAX MnoYBEHHO- Ocankm MOTYyT BpeMeHHO TriepeBecC-

MPYHTOBbIE BOAObl NX KOHUEHTPaumda T onpegeieHHoe KOMYeCTBO conen B

B MOOCTPaHCTBE U BO BpoeMeHM B PacCTBOPEHHOIo COCTOAHMHA Ha
143

ISSN 2181-0826 MAXSUS SON 4/2025y.



TUPROQSHUNOSLIK

MNOBEPXHOCTKM CyNbdaTHbIX W XIOPUAOHO-  3aHMMAOT FPYHTOBble BOAbl. Konm4yecTso
CcynbdaTHbIX COMMOHYaKOB. BbICOKYO 1 COOTHOLUEHWE COfen B  TPYHTOBbLIX
AKKYMYNALMIO cynbdaToB HaTpuga, BOAax MPOABAATCA B XMMUYECKOM
MarHMa Ha MOBEPXHOCTW 3TWX COSIOHYa- COCTaBe WM KOHLEHTpaLMK B MoYBax Myc-
KOB  MOXHO OOBACHWUTb 3HAYWTENbHO TbiHb. KpuBble pacnpegeneHus conen B
MOBbILIEHHOM PacTBOPUMOCTM 3TUX  FeOXMMWYECKMX naHawadTax B OTAe/b-
cynbdatax B YCNOBMAX MyCTblHb. Ha HOCTM  371€MEeHTapHbIX  FeOXMMMUECKIMX
aKKYMynaumm cynbdaToB KanbumMa naHawadTax (Prcl2,3) xapakTtep v KadvecT-
BAMAIOT XSTOPUCTbIe COMK, HAaTPpWAa M Mar- BO OOLLUero cofieHakonaeHua B MoYBO-
HUA. B UeNoM  XMMUYECKUI  COCTaB  MPyHTax OOMOTHbIX COMOHYAKOB  MOKa3bl-
M KOHUEHTpaUMa T[PYHTOBbIX BOA W BaloT MPEeUMMYLLIeCTBEHHOINO HakoMneHus

aKKyMYNaumMa coner nodBamMi  MyCTbiHb
HaxXoOATCA B MONOXXUTENbHOW Koppensd-
LMOHHOWM  CB93M, rOe  KoahpdUUMEHT
Koppenaumm coctaBngaet + 0,86.

conem B rMno4ysBax M pasmMep, KOTOPOro
3aBUN-CUT OT pacrofioxXeHnd 1 nogymnHeH-
HOCTN S71eMeHTapHbIX FeOXMMMnHeCKmMX
}'IaH,ELI_IJadDTOB. DTO MONOXKEHUA OTUYET/TMBO

B  XMMKMYecKoOM CcOCTaBe coneu
MOYBO-FPYHTOB pellatollee MNonoxeHme

HabnogaeTca B akkyMynduuMnM  CepHo-
KMCNbIX COMEen MarHna 1 HaTpua.
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YOK 631.452:631.82
DOCDATHOE COCTOAHUE OEPHOBO-NMOAO30J/IUCTOM
CYNECYAHOM NoYBbl NPU AJIUTENTbHOM MPUMEHEHUU
YOOBPEHUN

JlykmnH Ceprevi MuxavisioBud,
BcepoCCUrckmii HAyYHO-1MCC1eqoBaTe/IbCKMA
VIHCTUTYT OPraHUYECKINX YAOOPEHMMN 1

TOPGA - PUANAS

DOIMBEHY «BepxHeBomKcKmm GAHL,

Poccunsg, rmaBHbIVi HAYYHbIV COTRYAHMK

AHHoOTaumA. B cTaTbe NpeacraB/eHbl pe3ynbraTbl MccneaoBaHa GocdaTHOro COCTOAHMA
OEPHOBO-MOA30/IMCTOM  CyMnecyYaHoOM MOoYBbl MPW  OJIUTENBHOM MPUMEHEHWM OPraHUYeCcKmx
M MUHepanbHbIx yoobpeHun. [lokaszaHo, 4To Mpu OAUTENbHOM  MPUMEeHeHUK yaobpeHuni
MNPOMCXOAUNT M3MEHEHME COOEPXKaHWea BallOBOrO WM MOABVHIKHOIMO Gocdopa B MoYBax, CTeneHwu
MNOABWMYKHOCTM 1 dpaKUMOHHOIro cocTaBa  docdaToB. lNpUMeHeHUe ynobpeHun B [o3ax,
obecneuymBarolMx 6e30edUUNTHBIN UK ClabonoNoXMTeNbHbIM GanaHc Gocdopa CcNocobCTBYET
MONYYEHUIO MPOAYKTUBHOCTK ceBoobopoTa 30-35 L 3e./ra n nogdepwaHne copepykaHug
noadBUyKHoOro dpocdopa B MoUBe Ha HUM3KOM ypoBHe. [1na nonydeHuna B ceBoobopoTte 35-40 L 3.e.
/ra U yBenuueHna copepykaHusa MNoaBVXKHOMo docdopa A0 CPEOHEero YPOBHA HeobxoO4uMo
obecneynTb MHTeHCKMBHOCTL 6anaHca docdopa He MeHee 170 %, 40-45 1 3.e./ra — 250 %. 3aTpaThl
dochopa Ha yBenmyeHue coaepXKaHuUa MnoaBWKHOro dochopa B APHOBO-MOA30MMNCTOM
cnaborneesaton noyse Ha 10 Mr/Kr cocTaBnatoT B cpenHeM 104 Kr/ra, uTto B 1,7 BbiLLE MO CPaBHEHMIO
C 0epPHOBO-MOA30UCTBIMU CYTITIMHUCTBIMU MOYBAMM.

Knto4yeBble c/10Ba: OopraHUdecKkre, MyHepanbHble yoobpeHua, cogepykaHme  docdopa B
rno4yBax, 4EPHOBO-MOO30MTNCTbIE MOYBbI

Annotatsiya. Maqgolada organik va mineral o'g'itlardan uzog muddat davomida
foydalanish sharoitida chimli-podzollashgan qumlog tuproglarning fosfat holatini o'rganish
natijalari  keltirilgan. Uzog muddatli o'g‘itlash jarayonida tuprogda vyalpi va harakatchan
fosfor migdori, fosfatlarning harakatchanlik darajasi va fraksion tarkibi o'zgarishi aniglangan.
Fosforning o'rtacha yoki kam ta'minlangan balansini ta'minlaydigan me'yorlarda o'g'it go'llash
almashlab ekishda 30-35 s/ga hosildorlikka erishish hamda tuprogda harakatchan fosfor
migdorini past darajada saglab turish imkonini beradi.

Almashlab ekishda 35-40 s/ga hosildorlikka erishish va harakatchan fosfor migdorini
o'rtacha darajagacha oshirish uchun fosfor balansi intensivligini kamida 170 %, 40-45 s/ga
hosildorlik uchun esa 250 % darajada ta’'minlash zarur. Chimli-podzollangan kam gleylashgan
tuproglarda harakatchan fosfor migdorini 10 mg/kg ga oshirish uchun fosfor sarfi o'rtacha
104 kg/ga ni tashkil etib, bu ko'rsatkich chimli-podzollangan qumog tuproglarga nisbatan 1,7
baravar yuqori ekanligi aniglangan.

Kalit so‘zlar: organik o'g'itlar, mineral o'g'itlar, tuproglarda fosfor migdori, chimli-podzol-
langan tuproglar.

Annotation. The article presents the results of a study of the phosphate state of sod-
podzolic sandy loam soil with prolonged use of organic and mineral fertilizers. It has been s
hown that with prolonged use of fertilizers, the content of total and mobile phosphorus in
soils, the degree of phosphate mobility and fractional composition of phosphates. The use
of fertilizers in doses that provide a deficiency-free or weakly positive phosphorus balance
helps to obtain crop rotation productivity of 30-35 c.e./ha and maintain the content of mobile
phosphorus in the soil at a low level. To obtain 35-40 c.e./ha in crop rotation and increase the
content of mobile phosphorus to an average level, it is necessary to ensure the intensity of
phosphorus balance of at least 1770%, 40-45 c.e./ha — 250%. Phosphorus costs for increasing
the content of mobile phosphorus in sod-podzolic loamy soil by 10 mg/1 kg average 104 kg/ha,
which is 1.7 times higher than in sod-podzolic loamy soils.

Key words: organic and mineral fertilizers, phosphorus content in soils, sod-podzolic soils
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BBepeHue. [IpurMeHeHMe pasnny-
HblX  CUCTEM  yaoobpeHWa  OKa3blBaeT
HeoOMHaKoBOe BNMAHME Ha GOCOaTHbIN
PEXXMM MoYyB.Kak MOKa3blBatOT MCCneno-
BaHWs, [OOCTYMHOCTb ¢ocdopa HaBO3a,
a TakXKe ocTaTodHoro docdopa npw
MCMOMb30BaHMM OPraHUYeCcKom CUCTEMbI
yoobpeHua, Bbllle MO  CpaBHEHUKD C
dochopom MUHEepanbHbIX YyOo0OpeHnN

[MoNoXXMTENbHOE BMAHME OpraHuyec-
KOro BellecTBa HaBO3a Ha GochaTHbIN
PEXMM  0ObACHAETCA 3alUTHbIM  OEeNCT-
BMEM OpraHM4yecKmx coeonHeHUN,
CMOCOOHbIX «3KPaHMPOBaTb» MOBEPXHOCTb
pasnena rmuH  [4]; obpa3zoBaHMEM KOM-
MNEKCHbIX  COedMHEHWM  OpraHMUYecKmnx
BeLleCTB C MOABMXKHBIMU CoedMHEHWAMU
Kenesa, antoMuHMa [6], MoNoXXMUTENbHbIM
BAVAHMEM YITIEKUCNOThI, 0bpa3ytoulenca

npu Pa310XKEHM I OPraHM4YecKoro
BellecTBa, Ha OOCTYMHOCTb MOYBEHHbIX
docdatoB [13]; yBenUUYEHMEM  MUKPO-

6MONOrMYecKom axkTMBHOCTM Mno4Bbl [10].
Bmecte ¢ TeMm, 310 obycnoBnmBaeT 6onee
BbICOKYO MWIFPALMOHHYKO CMOCOOHOCTb
dochopa opraHnyeckux yagobpeHun no
CcpaBHeHU ¢ GochopPOM MUHEPaANbHbIX
yoobpeHun [7914]. TMpw  AnUTenbHOM
npuMeHeHnn docdopcoaepyallmx yoob-
PeHVK B MO4YBE HakaMNIMBakTCad Hewc-
MONb30BaHHbIE pPacCTEHUAMKM OCTATOYHbIE
docdathl UM BO3pacTaeT CcTeneHb WX
noasuxkHocTM [1,2,5,8,12,13].

B 3apady uMccnegoBaHWM BXOOMIO
n3yyeHme  BAUAHUA ONUTENbHOMO MNPU-
MEeHEeHUA OpraHMYecKmnx M MUHepanbHbIX
yoobpeHun Ha nokasaTtenn dochaTHOro
COCTOAHMA AEePHOBO-MOA30/IMCTOM MOYBbI

Nerkoro rpaHynoMeTpUYecKoro CocTaBga,
npoBedeHWe  CPaBHUTENBHOWM  OLLEHKM
OOCTYMHOCTU docdaTton HaBO3a %

MUWHEepPanbHbIX YOObpeHWM Ong pacTeHunn,
onpepeneHmne HOPMaTMBOB 3aTpaTt
dochopa ONd MNoBbILLEeHWA coOepyaHua
ero B noyse Ha 10 Mr/Kr.

MeTtogbl wuccnepoBaHuda. OLEHKY
BANAHWNA OANUTENBHOIO MPUMEHEHUNS Op-
FaHUYECKMX M MUHEpPanbHbIX YOoOpeHui

TUPROQSHUNOSLIK

Ha noka3aTtenn ¢éochaTHOro CoOCTOAHMA
Mo4YBbI npoBoOUAU B OUTENBHOM
CTaLlMOHAPHOM onbiTe BHUNIMQY,
3a/IO)KEHHOM B 1968 rogy Ha OepHOBO-
NoaO30/1MCTOMN cynec4aHowm nodyse B
ceBoobOpOTE  OOHOMAETHWUM  [IIOMNUH -
o3nMaa nuweHuua - kaptodenb - auMeHb.
B onbite npoBogutca  M3ydeHme 3
cucTem yaobpeHna: opraHu4yeckow,
OpraHOMMHEPANbHOM U MUHEpPanbHOW.
CucteMbl  yaobpeHua  BblPOBHEHbI MO
KONMM4YecTBy nUTaTENbHbIX BeLLEeCTB
B [03aX, 3KBUBaneHTHbix 10 u 20 T/ra
HaBo3a. CBOWMCTBaA MO4YBbLI Mepen 3aknag-
Kow onblTa: pH 6,2-6,5, rMaoponmnTnyeckas

KUCNOTHOCTb 1,0-2,2 Mr-3kB./100 I, cymMMma
MOMMOLWEHHbIX OCHOBaHWM 4,8-53  Mr-
5kB./100 r, P205 - 14-25, K20 - 63-104

Mr/Kr, copepyanue rymyca 1,05 - 117 % [11].
B cTatbe npeacrtaBneHbl pe3ynbraTbl 3a
nepBble 7 poTauum ceBoobopoTa.
Pe3synbraTtbl. OueHka 6GanaHca ¢oc-
dopa B onbiTe mokasaja, 4To npu
nocTynieHnn ¢ yoobpeHmamm 25 Kr/ra
P205 B ron obecneymBaeTcsd KOMIMEeH-
caumsg ero BblHOCA YypoOyXaeM CeMbCKOo-
XO3AMCTBEHHbIX KynbTyp. C yBeamdeHmem
0o3bl docdopa 00 50 Krfra 6anaHc ero
CTAHOBUTCA  MOMOXKUTENbHbLIM M COC-
TaBnger 220-252 Kkrfra B rog, a npw
BHeceHUM 75 Krfra — 461 kr/fra B ropg.
BcnenocrBme MeHbler MpoayKTMBHOCTU
MoceBOB MpPW BHECEeHWMKM HaBo3a, Mo
CPaBHEHWIO C MUWHepanbHbIMKM yOoobpe-
HUAMW, MHTEHCMBHOCTb OanaHca docdopa
MO OpraHMYecKom cucteme yaobpeHns
coctaBngna 112-193 %, B TO BpeMd Kak
no opraHoMumHepanobHom — 105-173 %,
MUHepanbHoM — 106-189 %. Bwmecte cC
Tem, pasnnuma B KoapdUMLUMEeHTax
ncnonb3oBaHWa  dochopa HaBo3a WU
MUHepanbHbiX YyOoOpeHun Oblnn Hese-
kW,  Tak, npu cpeoHerogoBow [gose
BHeceHuWs HaBosa 10 T/ra kKosbpuumMeHT
mcnonb3oBaHMa dochopa paBHAICA
28 %, a npm BHeCeHMM 3KBMBANEHTHOIO
KonuyecTBa MWHepanbHbIX YyOoobpeHuni
—~ 33 %, npw gose 20 T/ra - 19 n 20 %. Mpw
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coYyeTaHUM OpraHUYecKMx W MUHepanb-
HbIX yOOBpeHUI Ko3dDDULMEHTbI MCMOMb-
30BaHMa dochopa cocTaBnanmn 26-34 %.
OTO CBUOETENBCTBYET O TOM, YTO GOCPHOP
M3 OpPraHMYecKMx yoobpeHWn ycBau-
BaeTCa He XyXe, 4eM U3 MUHepasbHbIX
yaoBpeHnn.

MoTpebneHre ¢ochopa pacTeHnsd-
MW  3HAYUTENbHO  YBEIUYMBANOChH MpPU
COYETAHUM €ero C a30THbIMK yaobpeHusa-
MK, Tak, Mpwv Kcnonb3oBaHK P50K60
KoadDUUMEHT KMCNoNb3oBaHWa docdopa
cocTaBuWn 4 %, a Npu codeTaHnm Gocdopa
C as’otoM — 13 %, C as3’oToM U Kanvem -—
18 %. OTMeuaeTca Takke yBenuyeHme
KoadduumeHTa  Mcrnonb3oBaHuMa  doc-
dopa nNpm codYeTaHUU  MUHeparbHbIX
yoobpeHunn ¢ conomom (tabn.l).

AHann3  OWMHAMWKKM  coaepyKaHMs
noaBukHoro ¢ocdopa B MnodyBe ONU-
TENbHOTO CTAallMOHAPHOrO OMbITa Mokasar,
4TO KOMYEeCTBO ero B BapwaHTe 6e3
YOOOPEHUM MPaKTUYECKM He MeHANoCh

MO CPaBHEHWIO C WCXOOHbIM  COCTOA-
HMEM, HEeCMOTPA Ha eXerogHbll BbIHOC
dochopa ¢ ypoxkaeM B cpenHeM 17,5 Kr/ra.
O4eBMOHO, MPU  HU3KKMX UCXOOHbIX 3amna-
cax noaBMkHoro @ocdopa, YyCcBoOeHue
ero npomcxoomno m3 MeHee MoaOBVIKHbIX
dopM, a Takyke MoAMNaxoTHbIX FOPU3OHTOB
MOYBbl. DTOMY CMOCOOCTBOBA/IO CUCTEMA-
Tyeckoe nogacepyKmBarollee M3BECTKO-
BaHWe [O4YBbl, a TakXe BblpallvBaHme
B ceBoobopoTe 1 pa3 B 4 roga ogHONET-
Hero ntonuHa. O6 ycBoeHnn docdhopa 3

MeHee  MOABWMXKHbIX  GOopM, a Takxke
MNOAMaxoTHbIX  FOPUM30OHTOB  CBUOEeTeNb-
CTBYET TOT akKT, 4To MpWn OOUTEbHOM
NPUMEHEHUV  yOoOpeHuni B  4003ax,
obecneymBaloLIMX WMHTEHCUMBHOCTL  Oa-
NaHca pocdopa 105-112 % (P25), copgeprka-
HUe ero BO3POC/IO Ha 23-38  MI/KT.

HeceHMe C ypobpeHuamm P50 obecne-
YMBano yBenuyeHwve cogepywaHua noas-
mHoro dochopa o 53-96 mr/kr, P75 — 0o
101 Mr/Kr.
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HaumHaa ¢ 4-om poTauum CceBo-
obopoTa, MNPW  MCMOMb30BaAHMKM  HU3KMX
no3 docdopa oTMeyanacb CTabunmsauma
ero copepyaHna B MoYBe Ha YpPOBHe
42-55 Mr/kr.  Tpu npuMeHeHuun 6onee
BbICOKMX [03 cogepyaHune docdopa B
noyBe MPOOO/IKaAN0O YBENMMNYMBATLCH, XOTH
n 6onee MegsleHHbIMKM TEMMaMKM, YEM B
Hadane nNpoBeAeHUa OnMblTa. XapakTepHOo,
4TO B MepBble 4 poTauum ceBoobOpOTa
opraHmyeckasd W oOpraHoMMHepasnbHaqa
cucTteMa yaobpeHua no BenuumHe npu-
POCTa CoOePXaHUA MOABUXKHOIoO dochopa

B MO4YBE MPEBOCXOAUIN MUHEPANbHYO
cuctemy ynobpeHuda. o Mepe yBenmuye-
HWUA cogepykaHua dochopa B Mouse
TeMnbl ero MnpupocTa B BapuaHTax C
OpraHM4YyecKom ¥ OpraHOMWHEpPaNbHOW
cUCTEMOM  yoobpeHWsa  CHWMXKanWcb, B
TO BpeMd, KaK TMpv  KMCMNONb30BaHUM
MUHepanbHbIX YOOOPEHMM OHKM OCTaBa-
NCb Ha MpexHeM ypoBHe. B pe3ynbraTe,
K KOHLY 7 poTauumn cogepykaHuve doc-
dopa B MoOYBe OKaszafocb MPUMEPHO
OOMHAKOBbIM MPU BCEX CUCTEMaxX yno6b-
peHuns (Tabn.2)

Tabnumua 2

BnuaHve gnmntenbHOro NpUMeHeHus CUCTEM yAO6peHUs Ha coaep)XaHne NoaABUXKHOIo
docdopa u cteneHb NoABMKHOCTU docdaToB.

CI10}i ITOYBBEI, . Hagos 20 Hagso3 10 1/ra + Hagos 10 1/ra +
oM be3 ynoGpernii 1/ra N50P25K60 N100P30K120 N100P50K120
[MomsmxuseI Gocop mo Kupcanoy, mr/kr
0-20 26,2 77,0 96,3 81,0 100,7
20-40 18,0 40,0 31,2 26,0 28,8
40-60 6,0 10,0 6,3 6,5 12,0
60-80 11,3 9,5 11,8 9,0 14,0
80-100 9,8 15,0 13,8 16,0 19,8
Crenenp noasuxHocTH Gpocdaros B 0,01M CaCl,, mr/n
0-20 0,099 0,256 0,250 0,204 0,520
20-40 0,037 0,071 0,053 0,049 0,053
40-60 0,025 0,040 0,049 0,037 0,044
60-80 0,019 0,040 0,043 0,031 0,045
80-100 0,019 0,050 0,043 0,031 0,050
MNprMeHeHre yaobpeHUn crnocobCcT-  ¢aToB B MoYBe MpW MCMOMb30BaHUM

BOBa/1O yBeNNUYEH MO cogepyaHua
dochopa He TONbKO B MaxoTHOM Cfloe, HO
VM B HMDKeNnexalulMx ropursoHTax OepHOBO-
NOaO30NCTOM cynecyaHowm MOYBbI.
Bonee 3aMeTHO 2TO MPOUCXOOMAO MPWU
MCMONb30BaHMKM OPraHUYecKow CcucTeMbI
yaobpeHua. Tak, B cnoe nousbl 20-40
CM TMPUPOCT coOepXKaHWa MOOABUMKHOIo
dochopa npw MCMONMb30OBaHUMKM HaBO3a
20 T/ra coctaBun 22 Mr/kr, HaBo3 10 T/ra
+ N5OP25K60 — 13 mr/kr, NIOOP50K120

— 8 Mr/kr. TeHOEHUMA K yBenmyeHmio
cooepykaHma ¢ochopa B Mo4UBe Mpu
MCMONb30BaHMKM  HaBO3a Habntoganach

o rmybuHbl 40-60 cMm. OgHOBPREMEHHO
C POCTOM KOMM4YecTBa MOABWMXKHbBIX ¢oOcC-

yoobpeHun BO3pocia CcTeneHb WX Mnoa-
BVXKHOCTU. B MANOBMaNbHbIX rOpU30oHTax
OEePHOBO-MOA30MCTOMN cynecyaHom
MOUYBbI COAEPXKaHWe MoABUMXKHOIo doc-
dopa M cTeneHb NoABMXKHOCTK docdaToB
ObINV KpanHe HM3KMe.

AHanm3  dpaKUMOHHOIO  COCTaBa
dochatoB no ™metogy Yanra-IrkekcoHa
nokasas, 4To ANMTeNbHOe BblipallMBaHWe
pacTeHum 6e3 mcnonb3oBaHUa docdop-
HbIX yaoobpeHnm CcrnocobcTBOBasoO
CHWMDKEHUIO CcoAepyaHMa MUHepanbHbIX
docdaToB. [1pK MCNONb3OBaHUKM  yO06-
peHuna Habaoaanoch yBenumueHme
cogepXkaHua  MUHepanbHbix  dochaToB
B MO4YBe, MpW 3TOM OCHOBHOW MPUPOCT
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docdatoB npomsowen 3a cyet docdhaToB

A TFIOMUNHNGA.

Pa3finM4yHble
OKasblBanM cxogHoe BAMaHMe Ha ¢oc-

daTHbIN
HeKoTopOEe

PEXNM
yBenuyeHme

PbIXNTOCBA3aHHbIX
docdaToB antoMUHKG, MO OpraHMYeckom

cucTeMe  ynobpeHus,

CNCTEMBDI

MO4YBbI.

yoobpeHunsa

OT™MeYyeHo

copepXaHma
docdaTos,

a TakKXe

Mno CpaBHEHNIKO C

TUPROQSHUNOSLIK

MUHepanbHOM  cucteMon  yaobpeHua.
Mpoun MCMOMb30BaHMM yoob6peHn
OoTMeYeHa TakXKe TeHAeHUWa yBeIndyeHud
cogepXaHua  MUHepanbHbix  dochaToB
B MOAMAxXOTHbIX TOPU30HTax MO4YBbl [0
rmybuHbl 60-80 cM. B 6onee rnyo6oKmx
rOPU30HTAX, dPaKLUMOHHbIN COCTaB
dochaToB COOTBETCTBOBASl MPUPOAHOMY
(Tabn.3, 4).

Tabnmua 3

BnuaHue pnnTtenbHOro NnpuMeHeHusa yoo6peHum Ha ¢pakLMOHHbIN cocTaB docdaToB
OepPHOBO-NOA30MUCTON cynecyaHon noussbl, Mr/100 r

Banosoe ®paxnunu MUHEpaIbHBIX (GocdaroB Prixnocsszan-
Bapuant coJiep;KaHHue HBIC +
ocpopa, - . . . P-Ca
P Poixiio P-Al | P-Fe | P-Ca | cymma P-C
Mmr/100 T CBA3aHHbIC P-Al +P-Fe

. 0.20 42 | 109 | 65 21,80

Bes ynobpenwuit 68,2 1 19 50 20 100 0,44
0,10 3.7 85 5.7 18,00

N50K60 68,5 1 20 47 22 100 0,35
Hago3 5 1/ra + 0.25 8.7 124 6.4 27,75

N25P12K30 42 1 31 45 23 100 0,35
0,65 85 | 125 | 7.2 28,85

Hago3s 20 1/ra 91,3 5 20 13 5 100 0,38
Haso3 10 1/ra + 0,55 77 12,7 73 28,25

N50P25K60 90,0 2 27 45 26 100 0,39
0.45 72 | 127 | 1.2 27,55

N100P50K120 89,7 5 %6 6 %6 100 0,39
Haso3 10 1/ra + 0,59 7.2 14.3 7.6 29,69

N100P50K120 938 2 24 48 26 100 0,35

Tabnuua 4

N3MeHeHMe ppaKuMOHHOro coctaBa pocdaToB no npodpusio 4epHOBO-NOA30STIUCTOMN
cynecyaHom nousbl, Mr/100 r

Basiosoe ®paxnnu MuHEpabHbIX (GocdaroB
. PrixnocBsizanHble

Croit cozep- N

Bapuant TIOYBHI, KaHue PHIXJTOCESI- P.Ca
cM q)ocq)opa, SAHHBIC P-Al P-Fe P-Ca CYMMa P-Al +P-Fe
mr/100 r

0-20 68,2 0,20 4,2 10,9 6,5 21,80 0,44
Bes 20-40 41,1 0,03 2,3 8,3 2,6 13,23 0,25
. 40-60 45,0 0,01 13 6,1 14 8,81 0,19
yRobpernit 65 8o 48,5 0,03 14 9,7 13 | 12,40 012
80-100 44,3 0,03 19 10,3 14 13,63 0,12
0-20 91,3 0,65 8,5 12,5 7,2 28,85 0,38
20-40 45,1 0,07 4,0 9,2 32 16,47 0,25
Hago3z 20 t/ra | 40-60 38,9 0,01 2,3 91 2,0 13,41 0,18
60-80 41,8 0,07 2,3 10,9 13 14,57 0,10
80-100 55,6 0,05 1,6 11,7 11 14,45 0,09
0-20 89,7 0,45 7,2 12,7 7,2 27,55 0,39
20-40 49,2 0,03 29 9,6 2,6 15,13 0,21
N100P50K120 | 40-60 36,8 0,02 17 7,7 2,0 11,42 0,21
60-80 49,6 0,03 16 135 2,2 17,33 0,15
80-100 45,8 0,03 17 12,0 24 16,13 0,18
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DOpaKUMOHHbBIM COCTaB MUHepanbHbIX
dochaToB OTpaykaeT CBOWCTBaA MO4YBO-
0b6pa3ytoLLMX nopoga, Ha KOTOPbIX
dopMumpoBanmcb nousbl. [na gepHOBO-
NOA30MMCTbIX CraborneeBaTbiX U rneeBa-
Tbix Mo4B  Mellepbl, CchOPMUPOBaB-
LIMXCA B YCNOBUAX  MepuroamyecKoro
M3ObITOYHOrO  YBNAXXHEHUSA, XapaKTepHO
npeobnagaHne GocdaToB  MONYTOPHbLIX
OKWMCMOB, 0COBEeHHO xenesa, Han
dochataMmm Kanbuma, YTO obycnosamMBaeT
BblCOKMe 3aTpaTbl dochopa ynobpeHuni
Ha yBenudeHme cofepykaHua  docdopa
B noyse (104 kr Ha 10 Mr/kr). AnutenbHoe

nprvMeHeHre ynobpeHWr CnocobCTBO-
BaNno yBeNMYEHUIO O0AM  MOABVIKHbBIX
dochaTtoB B BaJIOBOM  coOepyaHum
dochopa. KoadpduumeHTbl Koppenaumm
Mexay 6anaHcom docdopa B ceBooObHO-
poTe 1 nokazatenamun  docdaTHOro

COCTOAHMSA MOYBblI COCTaBUIM: C BaNlOBbIM
copepywaHmnem dochopa r = 0,871 (p =
0,000003), c cogepykaHMeM MoABUXKHOIO
dochdopa r = 0908 (p = 0,000000), c
gonen noaBMykHoro ¢ocdopa B BaSIOBOM
copepyaHum r = 0,903 (p = 0,000000).

Pacuet notepb dochopa Ha
ocHOBe ero 6GanaHca U  M3MeHeHUd
Ba/IOBOro  copepyaHuma  docdopa B

noyBe ONVTENbHOrO OMbiTa MoKasasl, 4To
B cpeoHeM B roa notepu docdopa npu
MCMOMb30BaHWKM OpPraHM4ecKor CUCTEMD
yoobpeHua (Hasos 20 T/ra) cocTasnanum
59 kr P205/ra B rog, MuUHepanbHom -
2,8 Kr/fra, opraHoMuHepanbHon - 16
kr/ra. TlpW  WCMOMb30BaHWM B  CEBO-
obopoTte Haosa 10 T/ra + NIOOP50KI20
pacyeTHble noTepu dGocdopa M3 MaxoT=
HOroO rOPW30HTa COCTaBNANM 12,8 Kr/fra B
ron (tabn.s).

Tabnmua s

Mcnonb3oBaHue n notepu ¢pocdopa B 3epHOMPONaALLHOM CEBOOGOPOTE MPU NPUMEHEHUN
pa3nnUHbIX cUCTeM yaobpeHun, Kkrfra (B cyMMe 3a 6 poTaumii)

Koa¢ppumment
Torepu pocopa Omonoruaeckon
IIpupocr
Bueceno YcBoeHo YTHIU3AIHAH (BBIHOC
Bapuant conepxkanusi | Bceero
docdopa | pacreHUAMH 5 HouRe ypokaeM + mpupocT
Beero | B CPEAHEM B 1104Be) % OT
B TOA BHECEHHOTO
Hago3 20 1/ra 1200 237 822 1059 141 59 88
Hago3 10 1/ra +
N50P25K60 1200 318 843 1161 39 1,6 97
N100P50K120 1200 245 888 1132 67 2,8 94
Hago3 10 1/ra +
N100P50K120 1800 328 1164 1492 308 12,8 83
BbiBOAbI. dochopa crnocobcTByeT NONyYeHUo

1. OnuTtenbHoe npuMeHeHune yaob-
PEHUV BbI3bIBAET 3Ha4YUTENbHbIE M3MEHEe-
HVa dochaTHOro cocToaHua mous. [lof
BNVAHMEM yOo06peHnn NpPoOUNCXoanT
M3MEeHeHKe BanoBOro 1 NoaBuyKHoro ¢oc-
dopa B noyBax, cTerneHn MoaBUMIKHOCTU U
PpakUMOHHOro cocTaBa pocdhaTos.

2. NMpuMeHeHMe ynobpeHnin B 003aX,
obecneymBaroLLmnxX 6e3nedUnLUTHbIN
nnm CcNabononoXKMTENbHbIM HanaHc

NpoOyKTMBHOCTK ceBoobopoTa 30-35 1
3.e./ra v noaoepXaHme cooepyaHusa nom-
BMXKHOro ¢docdopa B MnouBe Ha HU3KOM
ypoBHe. 19 nonydeHua B ceBoobopoTe
35-40 u 3e./ra u YBENMNYEHMA CcoOepKa-
HVA noaBMXKHOro docdopa OO cpeaHero
YPOBHA HeobXxoaMMO obecneymTb
MHTEHCUMBHOCTL OanaHca ¢ocdopa He
MeHee 170 %, 40-45 L 3.e./ra — 250 %.

3. 3aTpaTtbl dpochopa Ha yBenndeHume
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cooepykaHua nooBwkHoro ¢dochopa B
OEepHOBO-NOA30MCTON  cnaborneeBaTomn
nouse Ha 10 Mr/Kr COCTaBngioT B cpegHeMm
104 Kr/ra, 4to B 1,7 BbiLIe MO CPABHEHMIO C
OEepPHOBO-MOA30MNCTBIMU  CYTTMHUCTBIMM
noYyBaMM HOPMaNbHOIO YBAAXKHEHWA.

4. YCcTaHoBMAEHO, YTo dpocdhop opraHu-

TUPROQSHUNOSLIK

UeCKMX ynobpeHur B MpaMoM OenCTBUK
yCBaMBaEeTCa He xy»e, a B Mocneaencramm,
nydlle, 4Y4eM K13 MUHepasbHbiX yoobpe-
HUW. CoyeTaHue OpraHu4YecKmnx 7
MUHepanbHbIX YyOoOpeHun crnocobcTByeT
NoBbILUEHWNIO  KO2DDULMEHTa  MCMOSb-
30BaHMa pochopa B cpenHeM Ha 5 %.
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“Tuproqg tahlil markazi” daviat muassasasi

Annotasiya. Ushbu magolada Toshkent viloyatidagi eskidan sug'oriladigan gishlog xo'jaligi
yer maydoni tuproglarini o'rganishning asosiy natijalari hamda o‘rganilayotgan tuproglarning
xossalari va ularni sifat jihatidan baholash bo'yicha yangi ma‘lumotlar keltirilgan.

Kalit so‘zlar: allyuvial, geomorfologik, gidrogeologik, litologik, antropogen, neogen davri,
poleogen davri, bo'r davri, konus yoyilmasi, o'tloqgi-saz, o'tloqi-tagir, sho'x, arziqg, gips.

AHHoTauus. B [JaHHOW cTaTbe MNpeacTaBfeHbl OCHOBHbIE pPe3ybTaTbl MCCeO0BaH MM
CTapoopollaeMblx MoYB TallKeHTCKoW 0b6nacTi 1 npeacTaBfeHbl HOBble OaHHble O CBOWMCTBaXx
M3YYEHHbIX MOYB U KX KayecTBeHHas oLeHKa.

Kno4yeBble croBa: annoBvanb, reoMopd@ONormyecKini, FMOPOreoIorM4YecKunii,
JUTONOMMYECKMM, aHTPOMOMeHHbINM, HEOreHoBbI Mepuod, MasleoreHoBbI MNepuod, MenoBoin
nepwomn, pacrnpocTpaHeHMe KOHYC-BbIHOCa, TYTrOBOW Cas, IYroBO-TakKMpPHbIE, LLOX, ap3blK, FUMC.

Annotation. This article presents the main results of studies of old-irrigated soils in
Tashkent region and presents new data on the properties of the studied soils and their qualitative
assessment.

Key words: alluvial, geomorphological, hydrogeological, lithological, anthropogenic,
neogene period, paleogene period, cretaceous period, cone distribution, meadow saz, meadow
bald, spade, arzik, gypsum.

Kirish yilinda amalga oshirishga oid davlat
O'zbekiston Respublikasida bugungi dasturi to'g'risida»gi PF-5635-son farmoni
kunda qishlog  xo'jaligining barcha hamda, 2019-yil 14-martdagi «Meva-
sohalarida, jumladan vyer resurslaridan sabzavotchilik sohasida gishlog xo'jaligi
samarali va ogilona foydalanish, ular- kooperasiyasini rivojlantirish chora-tadbir-
ning unumdorligini saglash va oshirish  -lari  to'g'risida»gi  PQ-4239-son  garori,
hamda qgishlog xo'jaligi ekinlaridan yuqgori shuningdek,  Vazirlar  Mahkamasining
hosil olish bo'yicha tizimli ishlar amalga 2019-yil 18-iyundagi «Qishlog xofjaligida
oshirilib kelinmogda. tuprogning agrokimyoviy tahlil tizimini
O'zbekiston Respublikasi Prezidenti- takomillashtirish, ekin vyerlarida tuprog-
ning 2019-yil 17-yanvardagi «2017-2021-yil- ning unumdorligini oshirish chora-tad-
larda O‘zbekiston Respublikasini rivojlan-  birlari to'g'risida»gi 510-son garorlari gabul
tirishning  beshta  ustuvor  yo'nalishi  qilindi.
bo'yicha Harakatlar strategiyasining Yuqgoridagi garorlarga asosan ushbu
«Faol investisiyalar va ijtimoiy rivojlanish  magsadlarga erishish uchun bir gator
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vazifalarni lbajarish belgilandi, jumladan,
sug'oriladigan gishlog xo'jaligi  yer
maydonlarida tuprogning fosfor va kaliy
bilan ta‘'minlanganlik darajasini aniglash,
zamonaviy geoaxborot  texnologiyalari
asosida ma'lumotlar bazasini yaratish va
tuprogdagi davriy ozgarishlarini tahlil gilib
borish kabi vazifalar belgilandi.

Respublikamiz igtisodiyotida
muhim ahamiyatga ega bo'lgan
sug'oriladigan yer maydonlari gishlog

xo'jaligi ishlab chigarishida muhim o'rin
tutadi. Qishloqg xo'jaligida olib borilayotgan
islohotlar, gishlog xo'jaligi yerdan
foydalanuvchilari  oldiga yer maydoni
tuproglari  unumdorligini  oshirish  va
saglash masalasini go'ymoqda.

Bugungi kunda Respublikamizda
mavjud fermer xo'jaliklari va boshga gish-
log xo'jaligi yerdan foydalanuvchilari-
ning sug'oriladigan qishlog xo‘jaligi yer

maydonlarini sifat jihatidan laholash
bilan birga qishlog xo'jaligi ekinlari
hosildorligini  belgilash, sifat jihatidan

baholash ma‘lumotlaridan turli magsad-
larda foydalanish eng dolzarb masalalar-
dan biri hisoblanadi.

Tadgiqot obyekti va uslublari. Olib
borilgan tadgigotlar Respublikamizning
shimoliy va shimoli-g‘arbidan Qozog'is-
ton Respublikasi, shimoli-shargidan
Qirg'iziston Respublikasi, shargidan
Namangan viloyati, janubidan Tojikiston
Respublikasi, janubi-g'arbidan esa Sirdar-

yo viloyati bilan chegaradosh bo'lgan
Toshkent  viloyati  hududi  tuproglari
hisoblanadi.

Tuproq tadgigotlari viloyatning
barcha hududidagi sug‘oriladigan
tuproglarida olib  borildi. Tadgigotlarni
bajarishda genetik-geografik, profil-
geokimyoviy, Kkimyoviy, analitik uslub-

lardan foydalanildi. Tuprogning umumiy
kimyoviy, fizik-kimyoviy tahlillarini umu-
miy qgabul qilingan uslublar bo'yicha
EV.Arinushkina (1970) go'llanmalari asosi-
da bajarildi.

Tadqgigotlar tuprogshunoslikda umu-
miy gabul gilingan uslublarda, laboratoriya
sharoitida mexanik tarkibi OZDST-81797,

TUPROQSHUNOSLIK

suvli so'rim, gumus-GOST-26213-91 davlat
standarti asosida aniglandi.

Tadqigot natijalari va ularning
muhokamasi. Toshkent viloyati hududida
guyidagi virik geomorfologik, baland
tog'lar, o'rta tog'lar va past tog'lar, tog’ osti
va tog' oldi tekisliklari hamda daryolar-
ning pastki va yuqgori terrasalari ajratilgan.

Yer yuzasining xilma xil tuzilishi,
o'simlik turlari (tarkibi) va tuproglarning
genetik tiplariga ta'sir etuvchi iglimning
jiddiy o'zgarishiga olib keladi. Viloyat
hududida och tusli go'ng'ir, och go'ng'ir
o'tlogi cho'l, jigarrang, go‘ng'ir tog‘ o'rmon,
to'g tusli va tipik bo'z, o'tlogi bo'z, bo'z
o'tloqi, o'tlogi va botgoqg o'tlogi tuproglar
targalgan. Sug'orma dehgonchilikda
jigarrang tuproglar, to'qg tusli va tipik bo'z
tuproglar, tipik va och tusli bo'z tuprog-
lar mintagasida o'tlogi bo'z, o'tlogi va
botgoq o'tloqi tuproglardan foydalaniladi.

Hududlar bo'yicha targalgan bu
tuproglarning o'ziga xos bo'lgan xususi-
yatlari suv eroziyasi, sho'rlanish darajasi,
gumus va boshga ozuga moddalarning
kamligi va rel'yef sharoitlarining xilma-
xilligi hamda, turli mexanik tarkibligi bilan
farglanadi.

Sug'oriladigan tog' jigarrang tup-
roglar past va o'rta tog'larda targalgan,
ular asosan og'ir gumogli mexanik
tarkibdan iborat bo'lib, fizik loy migdori
450-480 % atrofida tebranib turadi.
Tog' jigarrang tuproglar asosan kuchli
yuvilgan bo'lib, gumus migdori 0,971 %
ni, harakatchan fosfor migdori 235 mg/
kg ni va almashuvchan kaliy migdori
esa 1397 mg/kg ni tashkil etadi. Tog'
jigarrang tuproglar gumus, harakatchan

fosfor va almashuvchan kaliy
ko'rsatkichlariga ko'ra, kam ta'minlangan
bo'lib, mexanik tarkibi asosan og'ir
gumogqlidir.

Sug'oriladigan to'g tusli bo'z tuprog-
lar past tog'lar va tog' oldi to'lginsimon
tekisligiga yondosh tomonlarida targal-
gan bo'lib, asosan og'ir gumoglardan
tashkil topgan. To'g tusli boz tuproglarda
fizik loy migdori 51,2-54,1 % ni tashkil etadi.

O'rtacha  yuvilgan  tuproglarning
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haydalma gatlamida gumus migdori
0,992-0,581 % ni tashkil etadi, gumus bilan
kam ta'minlangan. Haydalma gatlamdagi
harakatchan fosfor miqgdoriga ko‘ra 4,1
mg/kg bo'lib, juda kam ta'minlangan

tuproglar guruhini  tashkil etadi. To'qg
tusli  bo'z tuproglardagi suvda oson
eruvchi tuzlar migdori 0,050-0,080 %

ko'rsatgichlarda kuzatiladi va tuproglar
amalda sho'‘rlanmagan, xlor ionining
miqdori 0,004-0,007 % dan oshmaydi.
Sug'oriladigan tipik bo'z tuproglar
lyossli tog® oldi tekisliklarining past baland
gir adirlar tizma qgatorlari hududlarida,
shuningdek, prolyuvial-delyuvial lyossimon,

kam holatlarda skeletli talgontuproqg
yotqgiziglaridan tashkil topgan. Chirchiqg,
Ohangaron, Angren va Cedjigen

daryolarining yuqgori gismlarida tarqgal-
gan. Mexanik tarkibiga ko'ra, tuproglar
og'ir va o'rta qumoglardan, ayrim joylarda
shag‘al aralashgan qumoglardan iborat.

Sug'oriladigan tipik bo'z tuproglar
kesimi (profil)ning ustki qgismi, gatlam
galinligi  0,5-10 metrga teng bo'lgan
agroirrigatsion yotqiziglar bilan to'shal-
gan. Ular nisbatan bir xil tuzilishga ega
ekanligi, ustki qumoqgli gatlam yer gazuv-
chi hasharotlar bilan gayta ishlanganligi,
yuqgori g'ovakli va suv o'tkazuvchanligi,
shuningdek, yuqgori  biologik  faolligi
bilan ajralib turadi. Daryo terrasalaridagi
tuproglar ba‘zan 0,510 metr chuqurlik-
dan shagallar bilan goplangan.

Bu tuproglardagi gumus miqgdori
shakllanish sharoitlari, sug‘orish davri va
yuvilish darajasiga bog'lig holda 0,6 dan
17 % gacha bo'lgan migdorlarda tebranib
turadi. Azot miqgdori 0,08-0,13 % atrofida
kuzatiladi. Pastki gatlamlarga garab
gumus miqgdori 0,4-1.2 % gacha kamayib
boradi. Uglerodning azotga bo'lgan
nisbati qgisga 6-8. Tuprogdagi valpi
fosfor miqgdori 0,14-0,17 %, kaliy 13-2,4 %
ni tashkil etadi. Tuprogning haydalma
gatlami kuchsiz karbonatlashgan (3,5-4,5 %

namoyon bo'lgan. Sug'orishlar
tuzlarning erishiga va pastki gatlam-
lardan yugori gatlamlarga ko'tarilishiga
imkon yaratadi.

Tuproglarning bir gismi kuchsiz
sho'rlanishga uchragan. Bu yerlarda
ko'prog kuchsiz va ortacha darajada

irrigatsion eroziyaga uchragan tuproglar
kuzatiladi. Singdirish sig‘imi 100 gramm
tuprogda 10-12 mg-ekv ni tashkil etadi,
singdirilgan  asoslar  tarkibida  kalsiy
yetakchi o'rinni egallaydi (81-84 %). Sing-
dirilgan magniy migdori ba‘zan 11-15 %
gacha yetadi.

Sug'oriladigan o'tlogi-bo‘z, bo'z-o'tlogi
tuproglar boz tuproglardan o'tloglarga
otuvchi oralig tuproglar hisoblanadi.
Bu tuproglar asosan tipik bo'z tuproglar
mintagasidagi Chirchiq, Ohangaron,
Angren daryolarining V-IV-IIl qgayir usti
terassalarida targalgan bo'lib, allyuvial yot-
giziglardan tashkil topgan. Bu tuprog-
lar profilida dastlabki (tabily) boz tup-
roglarning goldig bo'z rang va karbonat-

lar to'planishining kuchsiz  alomatlari
haligacha saglanib golgan.
Mexanik tarkibiga ko'ra, od'ir va

o'rta qumoglardan iborat, ayrim joylarda

0,5-10  metr chuqurlikdan shag‘allar
yotqgizilgan. Ko'tarilgan grunt suvlari
kesimi  (profillning quyi gatlamlarini

kuchli namlantirib gillanishni sodir etgan.
Gumus migdori 0,9-12 % ni, yalpi azot
0,04-0,10 % ni tashkil etadi. Yalpi fosfor O,12-
014 % ni va yalpi kaliy 0,9-19 % atrofida
kuzatiladi. Bu tuproglar sho'rlanishga
moyil, ularning ma‘'lum bir gismi kuchsiz,
kam holatlarda o'rtacha sho‘rlangan.
Ushbu tuproglarning singdirish  sig'imi
yugori emas, 100 gramm tuprogda 6-12
mg-ekyv, singdirish  kationlar tarkibida
kalsiy yetakchi (76-89 %) o'rinni egallaydi.
Sug'oriladigan o'tlogi tuproglar tipik
va och tusli bo'z tuproglar mintagasida
targalgan. Ularning eng ko'p maydonlari
Sirdaryo, Chirchig va Angren daryolarining

SO2), quyi gatlamlarga yuvilgan bo'lib, |-l gayir usti terassalarida uchraydi. Ular

uning miqdori 19-24 % gacha oshadi grunt suvlarining sathi yer yuzasiga

va ular psevdomitseliya, konkretsiya vyaqgin joylarda shakllangan. Bunday

va jelvachki  (g'uddallar  ko'rinishida sharoitlar tekis pastgamliklar va baland
155

ISSN 2181-0826 MAXSUS SON 4/2025y.



daryo terrasalarining botiglik yerlarida,
intensiv sug'orishlar natijasida gidromorf
sharoitlar  hosil  bo'lgan  hududlarda
vujudga kelgan. Grunt suvlari sathining
oziglanishi irrigatsion tarmoglardan sizib
ketayotgan suvlar hisobiga sodir bo'ladi.
Grunt suvlari sathining yugori holati bo'z-
o'tlogi tuproglarining o'tlogi tuproglarga
o'tishini belgilaydi.

Yuqgoridagi daryolarning terrasalarida
grunt suvlarining irrigatsiyali-saz  rejimi
shakllangan. Bu vyerda tuproglarning
o'tloglanish jarayoni odatda, yuqgori kar-
bonatlashganlik muhitida, karbonatlar
miqdori 7 dan 10 % gacha bo'lgan sharoit-
da sodir bo'ladi. O'tlogi tuproglardagi
gumus migdori 09-16 % ni, yalpi azot
0,06-0,12 % ni tashkil etadi. Fosfor (0,08-
0,18 %) va kaliyning (1,3-1,6 %) yalpi shakllari
bilan yetarlicha ta'minlanmagan. Tup-
roglar mexanik tarkibiga ko'ra, ham
geografik kenglikda (yengil gumoglardan
og'ir gqumoglargacha), ham vertikal (tik)
profil bo'yicha bir xilda emas.

Sug'oriladigan  botgog-o'tlogi  tup-
roglari  grunt suvlarining sathi 05-1,0
metr oralig'ida bo'lgan ma’'lum joylarda
shakllangan. Mexanik tarkibiga ko'ra, bu

tuproglar asosan og'ir qumogli, ba‘zan
vaqgin chuqurlikda qgum-shag'allar yot-
gizilgan. Haydalma gatlamidagi gumus

miqdori ko'pincha 2-4 % gacha yetadi.
Botgog-o'tlogi tuproglari kuchli va yuqgori

darajada gillashgan, ba'zan  kuchsiz
darajada sho'rlangan.
Tuprogning  tabily unumdorligini

hisobga olganda sug'oriladigan yer may-
donlarining unumdorligi va ularning qish-
log xo'jaligida foydalanishda yaroqgliligi-
ning potensial imkoniyatlariga ko'ra,
viloyatda sug'oriladigan yer maydonlari
unumdorligi bonitet balli bo'yicha 8 ta

TUPROQSHUNOSLIK

sinfga va tuproglarning sifati bo'yicha
4 ta gishlog xo'jalik kadastr guruhlariga
birlashtirildi.

Viloyat tuproglarining unumdorlik
darajasi bo'yicha maydonlari tagsimlan-
ganda, birinchi guruh bonitet balli
0-20 ballgacha bo'lgan yer maydonlari
aniglanmadi.

Ikkinchi guruh yerlari 21-40 ballgacha

bo'lgan yer maydonlari viloyat hududida
62173 gektarni tashkil etib, umumiy
sug'oriladigan yer maydonlarining 1,8
foiziga teng. Bu guruh yer maydonlari-
ning hissasi oldingi tur tuproq sifatini
baholash ishlari natijalariga ko'ra, 3,6
foizdan 1,8 foizga kamaygan. Bu ko'rsat-
kich 6224,8 gektarni tashkil etadi.
Uchinchi guruh verlari 41-60 ballga
bolgan yer maydonlari 166705,5
pbo'lib,  viloyat  sug'oriladigan
yer maydonlarining 4872 foizini
tashkil giladi. Bu guruhga Kkirgan vyer
maydonlari oldingi tur tuproq sifatini
baholash ishlariga nisbatan 61533
gektarga ko'paygan.

To'rtinchi guruh yerlari 61-80 ballga
teng bolgan yer maydonlari 163285,8
gektarni tashkil qilib, sug'oriladigan yer
maydonlarining 47,2 foiziga teng. Bu
yerlar guruhi viloyat bo'yicha oldingi tur
olib  borilgan tadgigotlar natijalariga
nisbatan 45811 gektarga oshgan.

Beshinchi kadastr guruhiga kiruvchi
99416 gektar yer maydonlari viloyat
sug'oriladigan yer maydonlarining 29
foizini tashkil etdi.

Viloyat  yer  maydonlari  tuproqg
sifatini baholash ishlari natijalariga ko'ra,
sug'oriladigan yer maydoni tuproglari-
ning o‘rtacha sifat bahosi 60,3 bonitet
ballni tashkil etdi (jadval hamda rasmlar
ilova gilinadi).

ega
gektar

156



1-jadval
Toshkent viloyatidagi mavjud sug‘oriladigan gishloq xo‘jaligi yer maydoni tuproglarining sifat
bahosi ma'lumotlari

1-rasm. Toshkent viloyatidagi mavjud sug‘oriladigan gishloq xo‘jaligi yer maydonlarining
kadastr guruhi bo'yicha tagsimlanishi, gektar hisobida
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yomon yerlar  o'rtachadan past  o'rtacha yerlar yaxshi yerlar eng yaxshi jami
(0-20) yerlar (21-40) (41-60) (61-80) yerlar (81-100) sug'oriladigan
ver maydoni

2-rasm. Toshkent viloyatidagi mavjud sug‘oriladigan gishloq xo‘jaligi yer maydonlarining
kadastr guruhi bo‘yicha tagsimlanishi, % hisobida

Bu ko'rsatkich oldingi tur 2017-
2018-yillarda olib borilgan tuproqg sifatini

baholash ishlari natijalariga ko'ra 04
bonitet ballga oshganligini ko‘rsatadi.

Olib  borilgan izlanishlar  natijasi
shuni ko'rsatadiki, Toshkent
viloyati  yer  maydoni  tuproglarining
unumdorlik darajasi, kadastr guruhlari
bo'yvicha yer  maydonlari  aniglandi.
Olingan Nnatijalar yer maydonlar-
ning giymat bahosini hisoblashda, yer
maydonlaridan  ogilona va samarali

foydalanishda, gishlog xo'jaligi ekinlarini
joylashtirishda,  vyerlarni  ifloslanishdan
saglash va qishlog xo'jaligi foydalanishi-
dan chiggan yer maydonlarini qgayta
oborotga kKiritilishida asosiy ma’'lumot
bo'lib xizmat giladi.

Shu bilan bir gatorda qishlog
xo'jaligi ekinlariga mineral va organik
o'g'itlarni qo'llashda tuprogning tabiiy
unumdorligini  hisobga olgan  holda
foydalanish imkonini beradi.

Ma‘lumki, barcha salbiy omillar yer
sifatiga birgalikda va bir vagtning o'zida
ta'sir etishi mumkin. Shu bois barcha

salbiy omillarni ta'sir doirasini hisobga
olgan holda unumdorlikni tiklash va
oshirish uchun ishlab chigilgan dasturlar
bo'yicha ishlash nihoyatda zarur.

Toshkent viloyatida bugungi kunda
17 ta qishlog xofjaligi tuman (shahar)lari
bo'lib, bu tuman (shahar)larda fermer
xo'jaliklari va boshga yerdan foydalanuv-
chilar faoliyat ko‘rsatadi.

Xulosa va takliflar.

1. Tuprog meliorativ holatini yaxshi-
lash uchun tuprog sho'rini yuvish muhim
tadbirlardan  hisoblanadi. Bu borada
haydalib, yaxshi tekislangan maydonlarda
olingan cheklarga suv Dbostirish yo'li
bilan tuprog sho'rini yuvish. Bu tadbirni
o'tkazishdan oldin barcha mavjud kollek-
tor-zovur tarmoglarini ishchi holiga kelti-
rish (tozalash), tuprogning sho'rlanganlik
darajasi, mexanik tarkibi, suv o'tkazuv-
chanlik xossalarini hisobga olgan holda,
sho'r yuvish me'yorlarini belgilash muhim
ahamiyat kasb etadi.

Sho'r yuvish ishlarini kuz-gish oylari-
da o'tkazish magsadga muvofigdir. Yengil
mexanik tarkibli tuproglarda tabiiyki og'ir
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mexanik tarkibli tuproglarga garaganda
tuzlar oson yuviladi. Shuning uchun ham
tuproglarning bir xil migdordagi sho'r-
lanish  darajasiga garamasdan yengil

tuproglarni  sho'rsizlantirishga kam suv
sarflanadi.
Ushbu holatlarni  hisobga olgan

holda, sho'r yuvish me'yorlarining opti-
mal ko'rsatkichlarini kuchsiz sho‘rlangan
tuproglarda 3,0-50 o'rtacha sho'rlangan
tuproglarda 4,0-5,0 va kuchli sho‘rlangan
og'ir mexanik  tarkibli tuproglarda
50-6,5 ming m3 migdorida belgilanishi
zarur.

2. Hozirda mavjud kollektor-zovur
tarmoglari va tik quduglar (skvajinalar)
ning texnik nosozligi va ish samarasining
(unumining) o'ta pastligi bois asosiy
maydonlarda vujudga kelgan gidromorf
suv rejimini yarim gidromorf suv rejimi
bilan almashtirish (o'tkazish) eng magbul
meliorativ rejim hisoblanadi.

Bunda yer osti sizot suvlari sathini
«kritik» chuqgurlikdan (25-30 m) pastda
ushlab turishga garatilgan barcha tadbirlar
mMajmuasi o'z aksini topishi lozim.

Qishlog xoYjalik ishlab chigarishida
yarim gidromorf meliorativ rejimni go'l-
lanishi sug'oriladigan sho'rlangan tuprog-
larning qulay meliorativ holatda ushlab
turilishiga imkon yaratadi.

3. Viloyatda targalgan gipsli tuprog-
larning meliorativ holatini yaxshilash va
ularning unumdorligini oshirish alohida
tadbirlar majmuasini talab etadi. Bunday
og'ir meliorasiyalashgan tuproglarda
yerlarni chugur haydash, organik o'g‘itlar
solib sho'r yuvish ishlarini sifatli o‘tkazish
yaxshi samara beradi.

Meliorasiyalangan bunday tuproglar-
ning unumdorligini saglab golish uchun
almashlab ekish tizimlarini yaxshi yo'lga
go'yish, o'g'itlardan to'g'ri  foydalanish,
tabagalashtirilgan ishlov berish va zaruri-
yat tug'ilganda kimyoviy meliorasiya
tadbirlarini o'tkazish yaxshi samara beradi.

Sho'xli va arzigli o'ta zich sement-
lashgan va o'ta unumdorligi past, yugori
gatlamlarida 40-60 % karbonatli birikma-
lari va 20-30 % dan 70 % gacha gips

bo'lgan tuproglar meliorasiyasi asosan,
sho'x va arzig usti gatlamlarini chuqur
haydash yo'li bilan amalga oshirib borish-
dan iborat.

4. Almashlab ekish tizimini amali-
yotda joriy qilinishi, bu yerlarni qgisga
vagt ichida sog‘lomlashtirishga (sho'rsiz-
lantirishga) olib keladi, shu hududlarda

faoliyat  ko'rsatib  kelayotgan  fermer
xo'jaliklari uyushmalarining keyingi
villardagi igtisodiy bargarorligini
ta'minlashga, paxta-g‘alla va boshga

ekinlardan yugori hosil
yaratadi.

5. C'oza ekinini bonitet balli yuqori
bo'lgan vyerlarga joylashtirish igtisodiy
samaradorlikni  ta'minlaydi, katta hajm-
dagi mehnat va mablag'lar tejaladi. Past
balli yerlarga sho'rga chidamli ozigabop,
dukkakli don ekinlarini ekish yaxshi
samara beradi, tuprog unumdorligi oshib

boradi.

olishga zamin

o. Qishlog xo'jaligi ekinlari
yetishtiriladigan yerlarni har vyili kuzatib
borish, birinchi navbatda agrotexnik
va agromeliorativ tadbirlarga muhtoj

maydonlarni aniglash, sodir bo'lgan salbiy
holatlarni oldini olishga garatilgan chora-
tadbirlar majmuasini zudlik bilan go'llash
nihoyatda muhim.

Tuprog sho'rlanishini  oldini  olish
uchun eng awvalo, ekin maydonlaridagi
yer osti  suvlari  ogimini  ta‘minlash
ahamiyatli. Buning uchun esa mavjud
kollektor-zovur tarmoaglarini tozalash,
ta'mirlash, ishchi holatga keltirish, zarurat
tug'ilsa, go'shimcha zovur tarmoglarini
gurish birinchi galdagi vazifalar gatoridan
joy olishi kerak.

7. Sug'oriladigan o'tlogi va o'tloqi
saz tuproglar uchun sug‘orish o'simlik
gullagunga gadar 700-750 m3/ga (0-50
(60) sm tuprog gatlami uchun), gullash
boshlanishi davrida 850- 900 m3/ga (O-
70 (80) sm gatlam) va undan keyingi
davrlarda 1000-1200 m3/ga (0-100 sm
gatlam ) uchun sarflanishi zarur. Har bir
egat orqgali sug'oriladigan suv ogimi
migdori  0,4-05 I/s va qgator oralatib
sug'orilganda esa 0,5-0,6 I/s bo'lishi kerak.
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8. G'o'zapoya va boshga qishlog
xo'jaligi  ekinlari  poya va qgoldiglarini
maydalab, shudgor ostiga solish va
tuprogning  unumdorligini  oshiruvchi
organik moddalarga va tuprogning
tirik fazasiga kuchli zarar yetkazmaslik
maqgsadida g'alla ekinlari poya qoldig-

larini yoqib yuborish holatlariga barham
berish magsadga muvofigdir.

9. Shamol eroziyasiga garshi
quyidagilar tavsiya etiladi. Oralig, mexanik,
biclogik va kimyoviy chora-tadbirlarni
shamol yo'nalishiga perpendikulyar
joylashtirish. Bunda yengil qumogli tup-
roglarga oralig ekinlar ekish birinchidan,
shamol tezligini kamaytiradi, ikkinchidan
yver  haydalganda  tuprogni  organik
moddalar bilan boyitadi.

10. Yerlardan unumli va samarali

TUPROQSHUNOSLIK

foydalanishda tumandagi mavjud
hududlarning sug'oriladigan ekin
maydonlari  muntazam inventarizasiya
gilinishi (ko'rikdan  o'tkazib  turilishi),
bunda birinchi navbatda soglomlash-
tirishga muhtoj yerlar aniglanib, bunday
maydonlarda tuprogni meliorativ holatini
yaxshilovchi  va yugori mahsuldorligini
ta'minlovchi  agromeliorativ  tadbirlarni
o'tkazish, meliorasiyalangan maydonlarda
esa davriy kuzatishlar olib borish mag-
sadga muvofiqg.

Yerlarning meliorativ holatini yaxshi-
lashga qgaratilgan tadbirlarni  amalga
oshirishda birinchi navbatda sog‘lomlash-
tirishga muhtoj meliorativ. ob'yektlarni
to'g'ri tanlash nihoyatda muhim hisob-
lanib, bu masalaga ilmiy amaliy tomon-
dan majmuaviy yondashish zarur.
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UO_K: 631.459.3:633.51:631.55
KULIS POLOSALARI ORASIDAGI MASOFALARNING SHAMOL
EROZIYASI VA PAXTA HOSILIGA TA'SIRI

Raximov Jo‘ra Suyunovich,
gishloqg xojalik fanlari nomzodi, dotsent

Nurmatov Sherali Nurmatovich,
gishloqg xo'jalik fanlari doktori, professor

Shadmanov Djamoliddin Qozogjonovich,
gishlog xo'jalik fanlari nomzodi, katta ilmiy xodim

Qarshi texnika universiteti

Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari

iImiy-tadqgiqot instituti

Annotatsiya. Maqgolada Qashgadaryo viloyatining deflyatsiyaga uchragan och tusli bo'z
tuproglarida kulislararo masofalarni shamol eroziyasi va paxta hosiliga ta'siri to'g‘risidagi ma'lu-
motlar keltirilgan.

Izlanishlarda tuproq zarrachalarining yo'gotilishi nazorat ochiq dalada 36,08 t/ga ni tashkil
gilgan bo'lsa, kulislar orasidagi masofa 10,8 m bo'lganda tuproq yo'qotilmadi, kulislar orasidagi
masofalar 14,4 va 18,0 metr bo‘lganda tuprogning yo'qotilishi 1,78 va 3,78 t/ga ga teng bo'ldi.
Natijada nazoratga nisbatan kulislar orasidagi masofalarga bog'lig holda 472; 39; va 3,0 s/ga
go'shimcha paxta hosili olindi.

Kalit so‘zlar: och tusli bo'z tuprog, hajm massa, g'ovaklik, shamol eroziyasi, shamol tezligi,
kulis, kulislar orasidagi masofalar, tuprogning yo'‘qotilishi, paxta hosili.

AHHoTauus. B craTbe nMpuvBedeHbl OaHHbIE O BAMAHMU MEXKKYTUCHbBbIX PACCTOAHMM Ha
nednmpoBaHHbIX CBETNbIX cepo3eMax KaulkagapbWHCKOM 06/1acTU Ha BETPOBYO 3P0O3UIO U
YpOXKal xJ10MKa- cbipua. B mccneqoBaHUMAax ecnn MNoTeEPU MOYBEHHbLIX YacTul, Ha OTKPbITOM
none (KoHTposnb) coctaBun 36,08 T/ra, TO MPY MEXKYIMCHOM paccTodHmui 10,8 M moysa BOBCE
He Mo4BeprasocCh PasBedHUIO, TO MPW MEXKYTUCHbBIX pacToaHmax 144 1 18,0 M noTtepu MnouYsbl
coctaBunu 178 1 378 T/ra COOTBETETBEHHO. B pe3ynsraTte B 3aBUCUMOCTU OT MEXKKYMUCHbIX
PACCTOSAHWI MO CPABHEHMIO C KOHTPOJEM, MOMyYeHbl OMNOAbHUTENbHbIe 4,2; 39; 3,0 L/ra ypxaun
XJ10MKa-chlpLia.

KnroueBble c/10BQA: CBET/NbIN cepo3emM, obbeMHasd Macca, MOpPO3HOCTb, BETPOBadA 3p03MU4A,
CKOPOCTb BETPA, KYTUCHI, MEXKYTTMCHbIE PAaCTOAHKA, MOTEPU MOUBbI, YPOXKal X/10MKa-ChlpLa.

Annotation. The article presents data on wind erosion and the effect of interstices on cotton
vield in deflated light sierozem soils of Kashkadarya region.

In the research, the loss of soil particles was 36.08 t ha-1in the control open field, when the
distance between the scenes was 10.8 m, there was no soil loss, when the distances between
the scenes were 14.4 and 18.0 meters, the soil loss was equal to 1.78 and 378 t ha-1. As a result,
compared to the control, depending on the distance between the scenes, 4,2; 3,9; and additional
cotton yield of 3,0 t ha-1 was obtained.

Key words: Light sierozem soil, bulk density, porosity, wind erosion, wind speed, interslices,
distances between interslices, soil loss, cotton yield.

Kirish yo'gotilishi hamda, boshga antropogen

Amerikalik olim D.R. Montgomeri
ning yozishicha, dunyoda 33 foiz tuproq
resurslari  deflyatsiya (shamol eroziyasi),
suv va irrigatsiya eroziyasi, zichlashish,
sho'rlanish, organik va oziga moddalarning

jarayonlar ta'sirida degradatsiyaga uchra-
gan [8]. Kuchli shamollar ta'sirida ro'y
beradigan deflyatsiya natijasida tuprog-
larning eng ustki unumdor gatlami uchiri-
lib surilib ketiladi, ogibatda tuprogning
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granulometrik
agrofizikaviy va
yomonlashadi,
hamda  gishlog

tarkibi yengillashadi,
agrokimyoviy xossalari
atrof-muhit  ifloslanadi

xo'jalik  ekinlarining
hosildorligi  kamayadi. Shuning uchun
deflyatsiya jarayonlariga qgarshi kurash
chora-tadbirlarini ishlalbb chigish dolzarb
masala hisoblanadi.

Xorijiy davlatlarda ko'plab olimlar
tomonidan deflyatsiyaga qgarshi vyerlarni
ag'darmasdan haydash, tuprogga
minimal ishlov berish, dalani himoya
giluvchi o'rmon polosalari barpo qgilish,
Mmassiv vohalarni o'tloglashtirish,
mulchalash, ko'p villik o'tlar ekish hamda
polosali  dehqgonchilikdan  foydalanish
kabi kompleks chora-tadbirlar ishlab
chigilgan [1; 2; 3; 10].

Mamlakatimizda Farg‘ona vodiysi,
Qoragalpog'iston respublikasi, Zarafshon
vohasi, Sirdaryo, Jizzax, Buxoro,
Surxondaryo, Qashgadaryo va Xorazm
viloyatlarining 2 miIn. gektarga yaqgin
sug'oriladigan maydonlari turli darajada
deflyatsiyaga uchragan [5]. Unga qgarshi
o'rmon meliorativ, agrotexnik va kimyo-
viy  kurash  tadbirlari  Q.M.Mirzajonoy,
M.B.Hamrayev, S.Egamberdiyev, A Kayi-
mov, A.l.Molchanova va boshga olimlar-
ning ko'p vyillik tadgigotlari natijasida
yvaratilgan [6; 7; 9: 11]. Lekin Qarshi cho'lining
och tusli boz tuproglarida kulislararo
masofalarning  shamol  eroziyasi  va
paxta hosiliga ta'siri bo'yicha tadgigotlar
o'tkazilmagan.

TADQIQOT OB'YEKTI VA USLUBIYATI

Izlanishlar 2021-2023 vyillarda Qarshi
cho'lining och tusli bo'z tuproglar sharoitida
olib borildi. Dala tajribalarini  go'yish,
fenologik kuzatishlarva biometrik o'lchovlar,
deflyatsiya jarayonlari “Dala tajribalari
o'tkazish uslublari”, tuprogning agrofizika-
viy va agrokimyoviy xossalari “MeTtonbl
arpoO-XMMUYECKUX,  arpoPU3INYECcKnX WU
MUKPOBUMONOrMYECKMX MCCnegoBaHuy B
MNOMMBHbBIX XAOMKOBbIX paroHax” uslubiy
go'llanmalari asosida amalga oshirildi.

Tadgigot o'tkazilgan dalada tup-
rogning granulometrik tarkibi Bratcheva,
tuprogning hajm massasi N.A.Kachinskiy

TUPROQSHUNOSLIK

usulida, g‘ovaklik ifodada, tuprog
tarkibidagi gumus miqgdori  [V.Tyurin,
valpi azot va umumiy fosfor LM Malsey,
L.P Gritsenko, nitratli azot Grandval-
Lyaju, ozlashtiriladigan fosfor B.Machigin,
almashinuvchi kaliy P.V.Protasov usulida
aniglandi.

TADQIQOT NATIJALARI VA ULARNING

MUHOKAMASI

Tajriba maydoni tuprog’ining
granulometrik tarkibi tahlil gilinganda,
tuprogning 0-30 va 30-50 sm gatlamlari-
da qgum zarrachalarining migdoriga
mos ravishda 16,20 va 16,01% ga, chang
zarrachalarining migdori 69,10 va 69,85 %
ga, il zarrachalarining miqgdori esa 12,70
va 1314% ga teng ekanligi aniglandi.
Tuprogning 0-30 va 30-50 sm gatlam-
larida  fizik loy (<0,0lmm) miqgdori
tegishlicha 32,18 va 3524%ni tashkil qilib,
o'rta qumogdan iborat ekanligi ma'lum
bo'ldi. Tuprogning haydov (0-30 sm)
gatlamida haydov osti  (30-50 sm)
gatlamiga nisbatan fizik loyning 3,06% ga
kamayganligi ushbu tuprogni deflyatsiya-
ga uchraganligi bilan izohlanadi.

Tadqgigotlarda amal davri boshida
tuprogning hajm massasi 0-30 sm
gatlamda 1,25 g/sm3 ni, 30-50 sm gat-
lamda 132 g/sm3 ni, g'ovakligi esa mos
ravishda 534 va 50,7% ni tashkil gilgan
bo'lsa, amal davri oxirida deflyatsiyadan
himoya gilinmmagan ochig dalada (nazorat
1- wvariant) ushbu ko'rsatkichlar mos
ravishda 1,32 va 1,38ga; 50,7 va 48,5 ga teng
bo'ldi yoki amal davri boshiga nisbatan
hajmm massa 0,07-0,06 g/sm3 ga ortgan-
ligi, g'ovaklik 22-22 % ga kamayganligi
ma'lum bo'ldi.

Deflyatsiyadan  kuzgi bug'doydan
24 m enlikda (seyalkaning bir gamrov
kengligi) barpo qilingan kulis polosalari
bilan himoya gilingan va ular orasidagi
masofa 10,8 metrni  tashkil gilgan
2-variantda tuprogning hajm massasi
0-30 va 30-50 sm gatlamlarda 129 va
136 g/sm3 ni, g'ovakligi 519 va 492 %
ni, kulislararo masofa 14,4 m bo'lgan 3-
variantda hajm massa 1,29 va 1,37 g/sm3
ni, g‘ovaklik 519 va 488 % ni, kulislararo
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masofa 18,0 m bo‘lgan 4- variantda ushbu
ko'rsatkichlar tegishlicha 130 va 137 g/
sm3 ni, 51,5 va 489 % ni tashkil gilganligi
aniglandi yoki mavsum boshiga nisbatan
tuprogning hajm massasi 0,04-0,05 g/
sm3 ga ortganligi, g'ovakligi 15-14% ga
kamayganligi gayd gilindi. Lekin tuproq
deflyatsiyadan himoya gilinmagan nazorat
1-variantga nisbatan hajm massa 0-30 sm
gatlamda 0,02-0,03 g/sm3 kam zichlash-
gan bo'sa, g'ovakligi 0,8-12% yuqgori
bo'lganligi, 30-50 sm gatlamda tuproq
0,01-0,02 g/sm3 kam zichlashganligi,
g'ovaklik esa 0,4-0,7% ko'p bolganligi
kuzatildi.

Tajriba dalasi tuprog'i agrokimyoviy
xossalari tahlil gilinganda haydov (0-30

sm) va haydov osti (30-50 sm) gatlam-
larida gumus miqdori mos ravishda 0,714
va 0,627% ni, yalpi azot 0,075 va 0,064% ni,
umumiy fosfor 0,092 va 0,071 % ni tashkil
gilgan bo'lsa, nitratli azot 184 va 129 mg/
kg ga, o'zlashtiriladigan fosfor 19,7 va 14,3
mg/kg ga, almashinuvchi kaliy 237 va
204 mg/kg ga tengligi aniglandi. Mazkur
tuproglar o'zlashtiriladigan fosfor bilan
kam, almashinuvchi kaliy bilan o'rtacha
ta'minlangan. Tadgigotning keyingi villari-
da ham shunga yagin ma'lumotlar olindi.

Tadgigot o'tkazilgan vyillarda bo'lib
otgan kuchli shamollarning tezligiga
kulis polosalari va ular orasidagi masofa-
larning ta'siri  to'g'risidagi  ma'lumotlar
1-jadvalda keltirilgan.

1-jadval

Deflyatsiyaga uchragan och tusli bo‘z tuproglarda kulis polosalari va ular orasidagi
masofalarning shamol tezligiga ta’siri, t/ga

Var. . . . KuI.|sIar_ Tuprog yuzasidan shamol tezligi o'Ichangan balandlik, sm
(g, Variantlarning nomi orasidagi
masofa, m 5 | 25 | s0 | 7 | 100
2021 yil 24 aprel (shamol tezligi flyuger balandligida 14 m/s)
1 Himoya qilinmagan ochiq dala 7,2 7,8 8,3 9,2 9,8
2 Kulis bilan himoya gilingan 10,8 31 34 39 4,2 45
3 Kulis bilan himoya gilingan 144 3,3 3,6 3.8 4.4 4.8
4 Kulis bilan himoya gilingan 18,0 3,5 3,8 41 4,7 5,0
2021 yil 21 may (shamol tezligi flyuger balandligida 14 m/s)
1 Himoya qilinmagan ochiq dala 7,0 7,7 81 9,0 9,6
2 Kulis bilan himoya qilingan 10,8 2,8 32 3,7 41 43
3 Kulis bilan himoya gilingan 14,4 3,0 37 39 4,3 44
4 Kulis bilan himoya gilingan 18,0 33 39 4,2 4,6 4,9
2022 yil 21 may (shamol tezligi flyuger balandligida 19 m/s)
1 Himoya qilinmagan ochiq dala 7,3 7,6 8,4 9,3 10,1
2 Kulis bilan himoya qilingan 10,8 2,9 35 38 4,1 4,6
3 Kulis bilan himoya qilingan 14,4 32 3,8 4,0 45 4.8
4 Kulis bilan himoya gilingan 18,0 34 4.2 44 4,8 51
2023 yil 19 aprel (shamol tezligi flyuger balandligida 23 m/s)
1 Himoya qilinmagan ochiq dala 7,6 8,2 8,9 9,6 10,4
2 Kulis bilan himoya gilingan 10,8 3,0 3,6 39 4.4 4.9
3 Kulis bilan himoya gilingan 144 3,3 3,9 41 4,7 5,0
4 Kulis bilan himoya gilingan 18,0 35 4,2 4,5 4,9 51
2023 yil 25 may (shamol tezligi flyuger balandligida 15 m/s)
1 Himoya gilinmagan ochiq dala 7,3 7,9 8,6 9,3 9,8
2 Kulis bilan himoya gilingan 10,8 3,0 32 3,8 41 4.4
3 Kulis bilan himoya qilingan 14,4 3,3 3,6 4,0 4.4 41
4 Kulis bilan himoya gilingan 18,0 3,6 39 4,2 4,6 4,9
Jadval ma'lumotlarining ko'rsatishi- ga teng bolgan (Qarshi meteostansiyasi
cha, eng kuchli shamol 2023-yilning ma'lumoti). G'o'za deflyatsiyadan himoya

19-aprel sanasida bo'lib o'tgan va shamol-
ning tezligi flyuger balandligida 23 m/s

gilinmagan  nazorat l-variantda  yer
yuzasidan 15,2550,75 va 100 sm balandlik-
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larda shamolning tezligi mutanosib
ravishda 7.6, 82; 89: 96 va 104 m/s ni
tashkil qgildi. Ushbu ko'rsatkichlar deflyat-
siyadan himoya qilingan maydonlarda
kulislar orasidagi masofa 10,8 m bo'lgan
2-variantda 3,0; 3,6, 3,9; 4,4 va 49 m/s ga,
kulislar orasidagi masofa 14,4 m bo'lgan.
3-variantda 33; 39; 41; 47 va 50 m/s ga,
kulislar orasidagi masofa 18,0 m bo'lgan
4-variantda 35 42; 45 49 va 53 m/s
ga teng bolganligi hamda nazorat

TUPROQSHUNOSLIK

l-variantga nisbatan shamolning tezligi
21-25 20-23 va 19-2,2 marta pasaygan-
ligi gayd qilindi. Tadgigotning boshqga vyil-
lari va sanalarida bo'lib o'tgan shamollar-
da ham shunga yagin ma'lumotlar olindi.
Deflyatsiyadan himoya gilinmmagan
va kulis bilan himoya gilingan och
tusli boz tuproglarda kuchli shamollar
ta'sirida tuproq zarrachalarining supurilib,
uchirilib  ketishi to'g'risidagi ma'lumotlar
2-jadvalda keltirilgan.
2-jadval

Deflyatsiyadan himoya qilinmagan va kulis bilan himoya qgilingan och tusli bo‘z
tuproglarda kulislar orasidagi masofalarga bog‘liq holda kuchli shamollar ta’sirida
tuproq zarrachalarining supurilib uchirilib ketishi, t/ga

. Yillar va sanalar bo‘yicha kuchli shamollar ta’sirida
Variant Kulislar tuprogning yo' gotilishi
. Variant i idagi
ragami arant nom ) 2404 | 2105 | 2L05. | 1904 | 2505
’ 2021 2021 2022 2023 2023
1 Deflyatsiyadan himoya : 31,09 | 2838 35,11 3608 | 30,50
gilinmagan ochiq dala
5 Deﬂygtmyadal.l kuhs bilan 108 00 0.0 00 00 0.0
himoya gilingan
3 | Deflyatsiyadan kulis bilan |, 4 143 116 143 178 123
himoya gilingan
4 | Deflyatsiyadan kulis bilan | g 2,34 1,82 2,58 3,18 212
himoya gilingan
2-jadval  ma’lumotlarining ko'rsati- Yugorida keltiriigan ma’lumotlardan
shicha, tadgigot Vvyillarida eng kuchli shu narsa ma’lum bo'ldiki, deflyatsiyaga
shamol bo'lib o'tgan 2023-yilning 19-aprel uchragan och tusli boz tuproglarda
sanasida deflyatsiyadan himoya qilin-  kuzgi bug'doydan gilingan kulis

magan ochig dalada tuprog zarracha-
larining yo'gotilishi 36,08 t/ga ga yetgan
bo'lsa, g‘o'zani kulis to'siglari bilan himoya
gilingan maydonlarda ularning orasidagi
masofa 10,8 bo'lganda deflyatsiya
jarayonlari ro'y bermadi, kulislar orasidagi
masofalar 14,4 va 18,0 m bo'lgan variant-

larda esa tuproq zarrachalarining
yo'gotilishi mutanosib ravishda 1,78 va
318 t/lga ni tashkil qildi.  Ushbu

ko'rsatkichlar tabily holda tuprog paydo
bo'lish jarayonlaridan past ekanligi, kuzgi
bug'doydan 24 m kenglikda larpo
gilingan kulis polosalari tuprogni
deflyatsiyadan samarali himoya qilgan-
ligini  ko'rsatadi. lzlanishlarning boshga
villari  va sanalarida ham deflyatsiya
jarayonlari natijasida tuproqg zarracha-
larining  yo'gotilishi  bo'yicha  olingan
ma'lumotlar yuqorida keltirilgan ma'lu-
motlarga yaqgin bo'ldi.

polosalaridan foydalanish g‘o‘zani shamol
eroziyasidan samarali himoya giladi va

pirovardida nisbatan yuqgori va sifatli
paxta hosili yetishtirish uchun zamin
yaratadi.

Deflyatsiyaga uchragan och tusli

bo'z tuproglarda kulis polosalari va ular
orasidagi masofalarning paxta hosiliga
ta'siri to'g'risidagi ma'lumotlar 3-jadvalda
keltirilgan. Jadval ma'lumotlarining
ko'rsatishicha, Qarshi cho'lining och
tusli  boz tuproglarida deflyatsiyadan
himoya gilinmagan nazorat 1-variantda
paxta hosili 3 yilda o'rtacha 34,3 s/ga ni
tashkil gilgan bo'lsa, eng yuqgori 38,5 s/ga
paxta hosili g'o'zani deflyatsiyadan kulis
polosalari yordamida himoya gilingan va
ular orasidagi masofa 10,8 m bo'lgan 2-
variantda olindi yoki nazorat l-variantga
nisbatan go'shimcha paxta hosili 4,2 s/ga ni
tashkil gildi.
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3-jadval

Deflyatsiya (shamol eroziyasi) ga uchragan och tusli bo‘z tuproqglarda kulis polosalari
va ular orasidagi masofalarning paxta hosiliga ta’siri, s/ga

- Kulislar Yillar bo'yicha paxta hosili, s/ga ‘ -
\r/ar;anqit Variantlarning nomi orasidagi r% Sritlac/ha %%;?' rr}cha
« masofa, m | 2021 2022 | 2023 \S/82 , S/ga

G‘o‘za deflyatsiyadan
1 himoya gilinmagan - 34,2 353 334 34,3 -
ochiq dala
G‘o‘za deflyatsiyadan
2 kulis bilan himoya 10,8 38,6 39,5 37,3 38,5 4,2
gilingan
G‘o‘za deflyatsiyadan
3 kulis bilan himoya 14,4 384 39,2 37,0 38,2 39
gilingan
G‘o°za deflyatsiyadan
4 kulis bilan himoya 18,0 374 38,3 36,1 37,3 3,0
gilingan

Tuprogni shamol eroziyasidan mu-
hofazalaydigan kulis polosalari orasidagi
masofalar 14,4 va 18,0 m bo'lganda ham
hosildorlik bo'yicha ijobiy natijalar gayd
qgilindi va deflyatsiyadan himoya qilin-
magan nazorat 1-variantiga nisbatan
tegishlicha 39 va 3,0 sentner go'shimcha
paxta hosili olindi.

Xulosa. Qarshicho'lining deflyatsiyaga
uchragan och tusli boz tuproglarida

kuzgi bug'doydan eni 2,4 m bo‘lgan (don
seyalkasining bir gamrov kengligi) kulis
polosalari barpo qgilish va ular orasidagi
masofani 10,8 m va 14,4 m qilib, orasida
g'oza parvarish gilinganda, shamolning
tezligi 2,5 martagacha pasayishi, tuprog
zarrachalarining yo'gotilishi 36,08 t/ga
dan 123 t/ga gacha kamayishi, shuning-
dek, gektaridan 4,2 va 39 s go'shimcha
paxta hosili olish mumkinligi aniglandi.
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TUPROQSHUNOSLIK

SUG‘ORILADIGAN TUPROQLARNING SIFATI VA SOG‘LOMLIK
DIAGNOSTIKASI

Mirxaydarova Gulmira Sultanovna,*
b.f.n., dotsent

Ruzmetov Magqsud Ismailovich,**
g.x.f.d, professor

*Toshkent davlat agrar universiteti
**Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti

Annotasiya. Magolada Toshkent viloyati Piskent tumani Xaydarov massivi tuproglarining
ekologik holati yoritilgan. Turli gishlog xo'jaligi ekinlari bilan band bo'lgan tuprog namunalari
dagi kimyoviy elementlar migdori aniglanib, ba'zi elementlarni migdori REM dan 2,36 va ancha
barobar oshganligi aniglangan. SQI uslubida baholash natijalariga ko'ra ushbu tuproglarning
ekologik holatiga tavsif berilgan.

Kalit so‘zlar: tuproqg ekologiyasi, og'ir metall, ruxsat etilgan me'yor, tuproq ifloslanishi, SQI.

AHHOTALMS. B CTaTbe OCBELLAETCA 3KOMOMMYeCcKoe COCTOAHME MOYB MacCyvBa XanOdapoB
[cKeHTCKoro paroHa TalkeHTcKkom obnactn. OnpeaeneHo coaepykaHme XMMUYECKMX 21eMEeHTOB
B 06pa3uax MouYB, 3aHATbIX PA3IUYHbBbIMKM CENbCKOXO3AMCTBEHHbIMI KYNbTYPaMM, U YCTaHOBMNEHO,
UTO codepyKaHMe HEeKOTOPbIX 31eMeHTOB npeBbliwaeT MNOK B 2,3,6 1 6onee pa3. o pesynbraTtam
oueHkM MeToaoM SQI faHa XxapaKTepPUCTUKa SKOMOMMUYECKOro COCTOAHMSA STUX MOYB.

KrniroyeBble c/10BA: NMOYBEHHAA SKOMOMMA, TAXKEbIWM MeTan/, npefenbHo A0NYyCTUMaa HOPMa,
3arpasHeHme noysbl, SQI.

Annotation. The article covers the ecological state of the soils of the Haydarov massif
in the Pskent district of the Tashkent region. The content of chemical elements in soil samples
occupied by various agricultural crops was determined, and it was established that the content
of some elements exceeds the Maximum Allowable Concentration by 2,36 and more times.
Based on the assessment results using the SQI method, a characteristic of the ecological state
of these soils was given.

Key words: soil ecology, heavy metal, maximum permissible level, soil pollution, SQI.

Mavzuning dolzarbligi. So'nggi ko'rsatmoqgda. Odg'ir metallar va mikro-
paytlarda atrof-muhitni muhofaza qilish  organizmlar migdorini o'rganish natijasi-
va aholi salomatligi masalasi ko'pchi- da og'ir metallar bilan kuchli ifloslangan
lik mamlakatlarda, shu jumladan tuproglarda mikroorganizmlar soni iflos-

O'zbekistonda ham, sanocat va qishlog lanmagan yoki kam ifloslangan tuprog-

xo'jaligining jadal rivojlanishi, aholi soni- larga nisbatan sezilarli darajada kam
ning o'sishi, salbiy tabily va antropogen ekanligi aniglangan. Tuprogning og'ir
omillar  ta'sirining  kuchayishi  tufayli metallar bilan ifloslanish manbalaridan
alohida muhim ijtimoiy-igtisodiy va uzoglashgan sari mikroorganizmlar

ekologik ahamiyat kasb etmogda. Shu
bilan birga, salbiy omillarning yaqggol
ta'siri ogibatlaridan biri atrof-muhitning,
xususan tuprogning, zararli  kimyoviy
moddalar va aholi salomatligiga salbiy
ta'sir  ko'rsatadigan = mikroorganizmlar
bilan ifloslanishidir.

Xususan, Angren-Olmalig sanoat
hududidagi (Ohangaron) tuprog goplami-
ning mikroorganizmlar olamiga og'ir
metallar bilan ifloslanish salbiy ta'sir

ekotizimining turli ko'rsatkichlari (nema-
todalarning umumiy soni, asosiy nafas
olish, mikrob biomassasi C, N va mikrob
koeffitsienti) ortib borgan (2).

Tadgiqot ob’ekti va uslublari.
Tadgigotlar Toshkent viloyatining Yangi
yo'l ("A.Navoiy” va “Xalgobod" massivlari-
da) va Piskent (‘IXaydarov” massivi)
tumanlarida olib borildi.

Piskent tumani shimoliy va shimoli-
shargdan Ohangaron va Of‘rta Chirchiq,
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g'arbdan  Oqggo'rg‘on, janubi-g‘arbdan
Bo'ka tumanlari, janubdan Tojikiston
Respublikasining So'g‘d  viloyati  bilan

chegaradosh. Maydoni 0,79 ming km?Z.
Tuman hududi Qurama tog' tizmalari-
ning etaklarida va Ohangaron daryosining
chap sohilida, Chirchig-Ohangaron
vodiysi boshlanadigan erda joylashgan.
Yer usti shargdan g'arbga tomon qgiya.
O'rtacha balandligi 300-2500 m. Sharqgiy
gismi  Qurama tog'lari, adirlar, cho'l,
vaylovlar bilan band. Relefi bir oz past-
baland, eski daryo o'zanlari, jar va jilgalar
bilan parchalangan. Tumanning g'‘arbiy
gismida sug'oriladigan erlar joylashgan.
Tuproglari, asosan, tipik bo'z tuproglar,
pastgam joylarda o'tlogi, botgog-o‘tloqi,
allyuvial tuproglar. Tumanning chekka
shargida to'g bo'z tuproglar va go'ng'ir
tuproglar targalgan bo'lib, bu yerlardan
yaylov sifatida foydalaniladi.

Tuprogdagi metallar AAS lamypali
jihozda aniglangan.
Tadqiqgot natijalari va ularning

muhokamasi. Mamlakatning sanoat va
gishlog xoYaligi ishlab chigarishi rivoj-
langan ko‘plab hududlarida har doim
ekotizimning haddan  tashgari ko'p
migdorda og'ir metallar bilan ifloslanish
xavfi mavjud. Bu holat hududlarni ekologik-
geokimyoviy  rayonlashtirish  va  od'ir
metallarning ekotizimlarga kirib kelishi
va targalishini  doimiy  monitoringini
tashkil etishni tagozo etadi. Shuning-
dek, og'ir metallarning atrof-muhitga
kiradigan eng muhim tabily va texnogen
manbalarini aniglash kerak (3).

Bizning tadgiqgotlar olib borilgan
Toshkent viloyatida tuproglarni ifloslan-
tiruvchi manba bu - Olmalig tog' kon
metallurgiya zavodi.

Toshkent viloyati Yangiyo'l tumani-
dan Xalgobod va Navoiy massivlari hamda
Piskent tumanidan Xaydarov massivida
targalgan tuproglar tarkibidagi kimyoviy
elementlar migdori o'rganildi (1-jadval).

Piskent tumanidan Xaydarov massivi
tuproglarni  xaydov qgatlamida berilliy
elementi xar xil ekin turlari ekilgan
maydonlardan (paxta, g‘alla, ko'p vyillik
(bog') daraxt, tok, dukkakli, makkajo'xori)
tuprog namunalari olingan bo'lib, ushbu

maydonlarda berillly miqdori 2,44, 1,70
210 2,30 160 150 150 1,80 mg/kg ni
tashkil etib, ushbu massivlarda targalgan
tuproglarda berilliy elementi ruxsat etil-
gan migdoridan oshmaganliga aniglandi.

Xaydarov massivi xar xil ekin turlari
ekilgan maydonlardan olingan tuprog-
larni xaydov gatlamida vanadiy elementi
92,9, 850, 870, 850, 96,0, 950, 82,0, 10,
100, 130 mg/kg ekanligi aniglandi. Ushbu
massivlarda targalgan tuproglarda vana-
diy elementi barcha tuproglarda ruxsat
etilgan miqgdori yuqgori ekanligi, ayrim ekin
turlari ekilgan (bog’, uzum va bug'doy)
maydonlardan olingan tuproglarda esa
2 barobardan ham yugori ko'rsatkichlari
aniglandi.

Tuproglarni xaydov gatlamida xrom
elementi 530-92,0 mg/kg ni ekanligi
aniglandi. Ushbu massiviarda targalgan
tuproglarda xrom  elementi barcha
tuproglarda ruxsat etilgan miqgdori yuqori
ekanligi, ayrim ekin turlari ekilgan (bog’
uzum va bug'doy) maydonlardan olin-
gan tuproglarda esa 2 barobardan ham
yuqgori ko'rsatkichlari aniglandi.

Tuproglarni xaydov gatlamida (paxta,
galla, ko'p vyillik (bog’) daraxt, tok, duk-
kakli, makkajo'xori ekilgan maydonlarda)
marganes elementi 620-1535 mg/kg ni
tashkil etib, ushbu massivlarda targalgan
tuproglarda marganes elementi ruxsat
etilgan miqgdori yuqori ko'rsatkich fagat
Xaydarov massividagi asosiy kesmadan
olingan tuprog namunasida aniglandi.

Xar Xil ekin turlari ekilgan
maydonlardan olingan tuproglarni (paxta,
g'alla, ko'p vyillik (bog’) daraxt, tok, dukkakli,
makkajoxori) xaydov qgatlamida kobalt
elementi 12,9-150 mg/kg ekanligi anig-

landi. Ushbu massivlarda targalgan
tuproglarda  kobalt elementi barcha
tuproglarda ruxsat etilgan migdori 2

barobardan ham yuqgori ekanligi, dorivor
ekinlar  ekilgan maydondan olingan
tuproglarda esa 3 barobar yuqori
ko'rsatkichlari aniglandi.

Tuproglarni xaydov gatlamida bor
elementi 170-36,0 mg/kg ni tashkil etib,
ushbu massiviarda targalgan tuproglar-
da bor elementi ayrim tuprogq namuna-
larida (bog’, dorivor, paxta, uzum, dukkakli
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va sabzavot) ruxsat etilgan migdordan
yugori ko'rsatkichlari aniglandi.

Piskent tumanidan Xaydarov massivi
tuproglarni xaydov gatlamida molibden

TUPROQSHUNOSLIK

3-5 barobargacha yugoriligi ma'lum bo'ldi.

Qo'rg'oshin  elementi  tuproglarni
xaydov gatlamida (paxta, g‘alla, ko'p vyillik
(bog') daraxt, tok, dukkakli, makkajo'xori

elementi aniglanib, barcha tuprog ekilgan maydonlar) 10,0-60,0 mg/kg ni
namunalarida ruxsat etilgan migdordan tashkil etdi.
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Ushbu massiviarda targalgan tup-
roglarda go‘rg‘oshin elementi ayrim tup-
roglarda (bog’, dorivor, g‘alla va ozuga) 4
borobargacha, makkajo'xori va tok ekilgan
maydonlardan olingan tuproglarda 6-7
barobargacha yugori migdorlari aniglandi.

Kadmiy elementi (0,100-494 mg/
kg) asosiy kesmadan olingan tuprogda 10
barobargacha, nikel elementi (26,0-62,0
mag/kg) 2-2,5 borobargacha, rux elementi
(100,0-611,0 mg/kg) 6 borobardan ham
yugori migdorlari aniglandi.
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Mis elementi tuproglarni xaydov
gatlamida 82,0-1720 mg/kg ni tashkil
etib, bog‘dan olingan tuprog namunasida
ruxsat etilgan migdordan deyarli ikki
borbargacha oshganligi aniglandi.

Selen elementi asosiy kesmadan olin-
gan tuproglarda ruxsat etilgan migdor-
dan 4 barobargacha oshganligi aniglandi.

Tuproglarni xaydov gatlamida
margumush elementi 150-220 mg/kg
mg/kg ni tashkil etib, ushbu massiviarda
targalgan tuprog namunalarida margu-
mush elementi ruxsat etilgan migdoridan
12 barobargacha (asosan, ko'p villik (bog’)
daraxt, paxta, tok ekilgan maydonlardan
olingan tuprog namunalarida) bo'lgan
yugori  ko'rsatkichlar  barcha olingan
tuprog namunalarida aniglandi.

Piskent tumanidan Xaydarov massivi

tuproglarni  xaydov  gatlamida fagat
berillly elementi, surma elementi, galay
elementi  ruxsat etilgan  migdordan
oshmaganligi aniglandi.

Toshkent viloyati Piskent tumani
Haydorov ~ massivi  tuproglarini SQl
uslubida  baholash  natijalariga ko'ra

ushbu massivdan olingan tayanch kesma
tuproglari  ekologik holati bo'yicha ball
22 ni tashkil gilgan.

Olingan asosiy kesmalar tahlillariga
ko'ra, ushbu massiv tuproglari ekologik
holati bo'yicha ballar birmuncha past
bo'lib, 42-32 oralig'ida, o'rtachasi esa 37
ni tashkil etadi. Bu 0z navbatida ushbu

tuproglarning ekologik holati pastligini
ko'rsatadi.

Xulosa. Piskent tumani Xaydarov
massivlarida  targalgan  tuproglardagi
kimyoviy elementlar bilan ifloslanish

darajasiga ko‘ra B, Mn, Cu ruxsat etilgan
migdorlardan oshgan bo'lsa, V, Cr, Ni
elementlari ruxsat etilgan migdordan

ikki barobar oshgan bo'lib, Co - 3 barobar,
Mo 3-5 barobar, Zn © barobar, Pb 6-7 b
arobar, Cd 10 barobar, As 14 barobar-
gacha yugori migdorlarda aniglangan.
Nomagbul konsentratsiyaning xavfli-
lik darajasiga ko'ra og'ir metallar va
metalloidlar 3 sinfga bo'linadi: yuqgori xavfli
elementlar - Cd, As, Se, Hg, F, Zn; o'rtacha
xavfli elementlar - Co, B, Mo, Ni, Cr, Sb, Cu;
kam xavfli elementlar - V, Ba, W, Mn, Sr (2).
Bizlar tomondan olib borilgan tad-
gigotlarda tuproglar aynan yugori xavfli
elementlar - Cd, As, Zn, Pb va o‘rtacha xavfli
elementlar - Co, Mo, Ni, Cr, B, Cu hamda
kam xavfli elementlar - V, Mn bilan xar xil
migdorda ifloslanganligi sababli tuprog
sifatining pasayganligi ma’'lum bo'ldi.
Margumush - o‘pka saratoni, teri
kasalliklari, yara paydo bo'lishi, gon tizimiga
ta'sir etuvchi holatlar, kamagonlik; berilliy
- dermatitlar va shillig pardalarning
vallig'lanishi; kadmiy - o'tkir va surunkali
nafas yo'llari kasalliklari, buyrak faoliyati
buzilishi, xavfli o'smalar; xrom - o‘pka
saratoni, oshgozon-ichak yo'lining yomon

sifatli o'smalari, teri vallig'lanishlari;
go'rg‘oshin - gon ishlab chigarishining
buzilishi, jigar va buyrakning shikast-
lanishi, asab tizimiga ta'sirlar; nikel-
nafas yo'llari kasalliklari, astma, homila
rivojlanishidagi nugsonlar, tug'ma

nugsonlar; vanadiy - nafas olish yo'llarining
ta'sirlanishi, astma, asab kasalliklari, gon

tarkibining o'zgarishi  kabi ba'zi od'ir
metallarning inson organizmiga tanlab
ta'sir etuvchi zaharli xususiyatlari anig-
langan (1). Bunday sharoitda tuproqg
ekologiyasiga  oid  ilmiy  tadgiqgotlar
o'tkazishda hamda tuprogni muhofaza

gilishni tashkil etishda fan tomonidan
ishlab chigilgan yagona yondashuvlar va
uslubiy usullardan foydalanish zarur.

Foydalanilgan adabiyotlar ro‘yxati:

1. xyBenukaH X. A, Lernos [O. W, TopbyHoBa H. C. 3arpdasHeHMe Mo4YB TaKeNbiMu
MeTannamMuy. Criocobbl KOHTPOMNS U HOPMUWPOBAHWUA 3arpssHeHHbix nous /BrY, Monurpadu-

YyecKknm ueHTp BIY. —20009.

2. XKa6bapos 3. A, Atoesa I. P, Canuntos C. C. 3arpasHeHMe NouB TaxKeNbiMy MeTannamMmm

BOKpPyYr TnoJ/inroHa TBepAblxX ObITOBbLIX OTXOLOO0B

Buonornyeckume Haykm. — 2021 — N2 2. — C. 17-23.

ropoda TalwkeHTa //Hayudnoe o603peHme.

3. KasakoBa H. A. 3arpsgsHeHue MoYBbl TSXENbIMU MeTannaMu //BecTHUK YNbaHOBCKOM
rOCyaapPCTBEHHOWM CEeTbCKOX0O3aMCTBEHHOM akagemMmm. —2009. — N2. 1 (8). — C. 29-31.
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AGROTUPROQSHUNOSLIK

UO’K: 631.452
LALMIKOR HUDUDLARDA TUPROQ DEGRADATSIYASINI
OLDINI OLISHNING SAMARALI AGROTEXNOLOGIYALARINI
ISHLAB CHIQISH

Abduraxmonov Nodirjon Yulchiyevich,
biologiya fanlari doktori (DSc), professor,

Qorayev Aliyor Xasanovich,
b.f.f.d. (PhD) katta ilmiy xodim, bo‘lim boshlig,

Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti

Annotatsiya. Magolada tog' tizmalarining tog' yonbag'ri, tog'oldi va tog' osti tekisliklarida
rivojlangan lalmi tuproglarda olib borilgan tadgigot natijalari keltirilgan. Bunda lalmi tuprog-
larning morfologik belgilari, mexanik tarkibi, agrokimyoviy xossalarining hozirgi holati yoritilgan.
Joylarning geografik holati, giyaliklar ekspozitsiyasi, tuprog profilining namlanish chuqurligi,
yuvilish darajasiga garab, sun’iy struktura hosil giluvchi polimerlarning tuprogni eroziyadan
himoya qilishdagi ta'sirini bundan tashgari, bug‘doy ekini uchun tavsiyalar asosida agrotexnik
ishlar amalga oshirilio go'llanilgan agrorudalar, mineral va organomineral o'g'itlarni tuprog
unumdorligini tiklashga hamda, hosil sifatiga ta'siri o'rganilgan.

Kalit so‘zlar: vertikal mintagaviylik, lalmi tuproglar, tuproglar unumdorligi, qiyaliklar
ekspozitsiyasi, yuvilish darajasi, karbonat, gumus, ozuga elementlar, mineral o'g'it, hosildorlik.

AHHOTAUMA. B cTaTbe nNpuvBedeHbl pe3ynbTaTbl  MCCNedoBaHUM, MpoBedeHHbIX Ha
GorapHbIX MoYBaX, PACMPOCTPAHEHHbIX Ha TOPHbIX XOMMaX, MPearopHbIX W MOOAroPHbIX
PaBHVHAX FOPHbIX XpebToB. B Hel OCBelWeHO COBPEeMEHHOEe COCTOAHME MOoPGdONormyecKimx
MPU3HAKOB, MEXaHM4YeCKOro COoCTaBa, arpoXMMUYECKUX CBOWCTB 6GOrapHbix Mous. M3ydeHo
BAMAHWE MONIMMEPOB, 06PA3YIOLMX MCKYCCTBEHHYIO CTPYKTYPRY, Ha 3allMTy MOYB OT 2P03UKN B
3aBUCKMOCTM OT reorpaduryeckoro MooKeHsa MeCTHOCTM, 3KCMO3MLUKWKM CKIOHOB, MMy6uHbl
YBAAXXHEHMA MOYBEHHOro Mpodunig M CTEeMEeHM CMbITOCTW, KPOMe TOro W3yYeHOo BAUaHKe
arpopyn, MUHepasnbHbIX U OpraHoOMKHepanbHbiX YOoOpeHW, BHECEHHbIX B XOOe arpoTexHu-
UECKMX MEPOMNPUATUM Ha OCHOBE peKkoMeHJauUMM ANa nileHMLbl Ha BOCCTaHOBMEHKWE NMOYBEHHOMO
M1000POAMNA W KaueCTBO YPOoyKaa.

KnoueBble c/10BA: BepTUKaibHaa 30HaNbHOCTb, HoOrapHble MoYBbl, MAIO4OPOAME MOYB,
DKCMO3ULUMA CKITOHOB, CTEMEHb CMbITOCTU, KapboHaT, ryMyC, nuTaTeNbHble 31eMeHTbl MUHeparb-
Hoe yoobpeHue, YPOXKaMHOCTb.

Annotation. In this article, the research results on rainfed soils on sub mountain hills
and under the mountain plains. The article highlights the current status of morphological
characteristics, mechanical composition and agrochemical content of rainfed soils. The influence
of polymers forming an artificial structure on the protection of soils from erosion was studied
depending on the geographical location of the area, slope exposure, depth of soil profile
moisture and the degree of erosion. In addition, the influence of agro-ores, mineral and
organomineral fertilizers applied during agrotechnical measures based on recommendations
for wheat on the restoration of soil fertility and crop quality was studied.

Key words: vertical zoning, rainfed soils, soil fertility, slope exposure, erosion level, carbonate,
humus, nutrients, mineral fertilizer, yield.

Kirish. Respublikamizda ver lalmi yerlardir. Sug'oriladigan vyerlarning
resurslari 448924 ming/ga ni tashkil qgishlog xoYjaligida umumiy maydoni
etsada, intensiv dehgonchilikda uning 36949 ming gektarni tashkil etib, ularga
10 % ga yaginidan foydalaniladi, xolos. respublikada olib  borilgan  tuprog-
Bu asosan, sug'oriladigan va gisman tadgigot ishlarining 95 % dan oshigrog'i
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to'g'ri keladi. Lalmikor
bugungi kunda foydalanilayotgan yer-
larning umumiy maydoni 7729 ming
gektarga teng bo'lib, tog" tizmalarining
past tog’, tog’ oldi va tog' osti tekisliklarini
egallaydi. Bu mintaganing asosiy tuprog-
lari  jigarrang va bo'z  tuproglardan
iboratdir. Mintaganing quyi gismi gishlog
xo'jaligi ekinlarini etishtirish uchun namlik
migdorining kamligi, yugori gismi esa
noqulay relyef va issiglik migdorining
etishmasligi bilan farglanadi. Joylarning
geografik holati, qiyaliklar ekspozisiyasi
va tuprog-iglim sharoitiga ko'ra, lalmikor
mintaga dengiz sathidan balandligi 270-
400 metrdan, 1500-2000 metrgacha
bo'lgan oraligda tebranib turadi va tog’
tizmalarining ayrim joylarida keng, ba'zi
joylarida esa tor belbog’ shaklida nomo-
yon bo'ladi.

Respublikamiz turli regionlaridagi
lalmi tuproglarda ko'p vyillardan buyon
olib borilgan tadqgigotlar lalmi tuproglarni
gishlog xo'jaligida foydalanish jarayonida
yerni haydash natijasida tuproglarning
suvga bo'lgan bardoshliligi kamayishi va
tuprog zarrachalarining bir-biriga bo'sh
birikkanligi sababli erozion jarayonlarga
(suv ogimiga) kam qgarshilik ko'rsatishi,
hamda  tuprogning  ustki  unumdor
(gumusli) gismi yuvilib ketishi natijasida
tuprog unumdorligi o'zgaradi. Shuning
uchun ham bu hududlarda suv eroziyasi
tuproglar unumdorligini  chegaralovchi
asosiy omil bo'lib, tuproglarning ona jinsi
va mexanik tarkibi, giyaliklarning tikligi va
ekspozitsiyasi, tuproq profilidagi shag‘al
va tosh aralashmasi, tuprog gatlamining
namlanishiga bog'lig holda degradatsiya
jarayonlari jadallashib boradi.

Olib borilgan so'Nggi tuprog
tadgigotlarining tahlil natijalari shuni ko'r-
satmoqgdaki, respublika haydalma lalmi
yerlarining 96 % ida turli darajadagi suv
eroziyasi kuzatiladi. Umumiy haydalma
lalmi yerlarning 21 % i kuchsiz, 50 % |
o'rtacha va 25 % i kuchli yuvilgan may-
donlarni egallaydi. Respublika haydal-
magan yer maydonlarining 56 % ida
tuprog tarkibidagi gumus migdori 1% dan

dehgonchilikda

kam, 97 % yer maydonlari harakatchan
fosfor bilan juda kam ta'minlangan.
Shuning uchun ham turli darajada
eroziyalanish natijasida gumus va oziga

elementlari kamaygan lalmikor hudud
tuproglarida kechayotgan degradatsiya
jarayonlarini oldini olish, tuproqg xossa-

larini yaxshilash, unumdorligini tiklash va
gishlog xo'jaligida samarali foydalanish
bo'yicha tadqgigotlar muhim ahamiyat kasb
etadi.

O'zbekiston Respublikasi Preziden-
tining 2022-yil 10-iyundagi 277-son “Yerlar
degradatsiyasiga qgarshi  kurashishning
samarali tizimini yaratish chora-tadbirlari
to'g'risida’gi garorining - yerlar degradat-
siyasiga qarshi kurashish, uning salbiy
ta'sirini kamaytirish va ogibatlarini yum-
shatish shuningdek, tuproglarni muho-
faza qilishga qgaratilgan ilmiy loyihalarni
shakllantirilishi hamda, moliyalashtirilishi
belgilangan 8-bandiga muvofig bo'lib,
garorning 4-ilovasi  bilan tasdiglangan.
Tuprogshunoslik va agrokimyoviy tad-
gigotlar instituti tomonidan bajariladi-
gan 2022-2025-yillar davomida yerlar
degradatsiyasi va unga qgarshi kurashish
bo'yicha  o'tkaziladigan ilmiy-tadgigot
ishlarining asosiy yo'nalishlarida  kel-
tirilgan  “Lalmikor hududlarda tuproqg
degradatsiyasining oldini olish samarali
agrotexnologiyasini ishlab chigish” mavzu-
li vazifani ijrosini ta'minlash yuzasidan
tadqgigot olib borilmogda.  Lalmikor deh-
gonchilik sohasini (madaniyatini) tubdan
vaxshilash, kelgusida qgishlog xofjalik
mahsulotlari yetishtirishni ko'paytirish va
uni tannarxini kamaytirish uchun lalmi
verlarda agrotexnik tadbirlarni  sifatli
amalga oshirish bilan bir gatorda, tuprog
eroziyasini keltirio chigaruvchi omillarni
o‘rganish va ularni oldini olishga garatilgan
agrotexnik, agromeliorativ va eroziyaga
garshi  tadbirlar  kompleksini  ishlab
chigish birinchi navbatdagi vazifalardan
hisoblanib, lalmikor dehgonchilik hudud-
larini o'ziga xos tuprog-iglim sharoitlari,
relyefi va gemorfologik tuzilishi, giyalik
darajasi hamda, lalmi tuproglar suv-
fizikaviy (suv singdirish) xossalarini hisobga
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olgan holda, yugoridagi agrotexnologik
tadbirlar majmuasini go'llash lozim.
Tadgigot obyekti va qgo'llanilgan
uslublar.  Asosini  o‘rganilgan hududlar
tuprog kartalari  ma'lumotlarini  tahlil
qgilish, giyosiy geografik, tuprog-
kartografik, laboratoriya kameral-analitik

tadgigotlar natijalarini  umumiylashtirish
uslublari  tashkil etadi. Dala ishlarida
davlat yer kadastrini yuritish uchun

tuprog tadgigotlarini bajarish va tuproqg
kartalarini tuzish bo'yicha yo'rignoma [3]
asosida olib borildi. Kimyoviy va kameral
ishlari Tuprogshunoslik va agrokimyoviy

tadgigotlar instituti tomonidan ishlab
chigilgan  va umumagabul  gilingan
uslubiyotlar asosida bajarildi.
Respublikamizning janubiy
regionidagi lalmikor  hududda  suv
eroziyasiga uchragan lalmi tuproglarni

kompleks o‘rganish va ularning hozirgi
holatini aniglash hamda, ulardan samarali
gishlog xo'jaligida foydalanishga Kkiritishga
garatilgan agrotexnologiya ishlab chigish
maqgsadida Hisor tog' tizmalarining tog’
yonbag'rini egallagan Qashgadaryo
viloyati Dehgonobod tumanidangi lalmi
to'g tusli bo'z tuproglarida lalmi Surxok
navli og bug'doy ekib dala tajriba
tadgigotlari olib borilmoqgda [5].

Olingan natijalar va ularning tahlili.
Hisor tog' tizmalari lalmi tuproglari murak-
kab geologik-geomorfologik sharoitda
shakllangan bo'lib, Respublikamizning
boshga lalmi mintagalar tuproglaridan
0'ziga xos regional xususiyatlari, murakkab
geologik  — geomorfologik  tuzilishi
bilan farglanib, dengiz sathidan 300-
400 metrdan to 1200 - 1600 metrgacha
balandlikda rivojlangan bo'lib, tuprog
hosil giluvchi jinslari gisman uchlamchi,
asosan, to'rtlamchi yotgiziglar hisoblanadi

[1l. Tadgigot o'tkazilgan to'g tusli bo'z
tuproglar esa prolyuvial yotgiziglardan
tashkil topgan tog’ yon bag'ri o'r-qirli
burmalangan  tekislikli  geomorfologik

rayonlarni tashkil etadi.

Tuprog profilining genetik gatlam-
laridan pastga tushgan sari karbonatli
gatlam ohak zarrachalari, mog'orlar va

AGROTUPROQSHUNOSLIK

yaltirog dog'‘lar ko'rinishida uchrab, gumus
migdori bo'yicha tuproqg ostki gatlamiga
o'tuvchi belgi bo'lib hisoblanadi [2].

Lalmi to'g tusli bo'z tuproglar o'rta
gumogli bo'lib, giyalik tikligi va joyning
ekspozitsiyasiga bog'lig ravishda yuvilish
ta'sirida tuproglar profilining ustki gat-
lamlarida il zarrachalari migdorini kamay-

ganligi aniglandi, yani fizik loy (<001
mm) migdori kamayib, aksincha fizik
gum (>0,01 mm) migdori ortib borishi

kuzatildi. Tadgigot olib borilgan tuproglar
profilining genetik qgatlamlarida hajm
og'irlik qgiyalik ekspozitsiyasi va yuvilish
darajasiga bod'lig holda, lalmi to'g tusli
bo'zda 1,40-146 g/sm3 oraligda tebranib
turadi.

Tuproglarning eroziyalanish darajasi
ortishi  bilan SO2- karbonatlar tuproqg
profilining yugori gatlamlarida aks etib,
ularning maksimal migdori 69 % da
mayda konkresiya ko'rinishda uchraydi va
bu konkresiyalar quyi gatlamlarga 55 %
gacha kamayib boradi.

Gumus va oziga elementlar migdori
haydalma gatlamida nisbatan yuqgori
hisoblanib [4], bu migdor 094 foizni
tashkil etib, quyi gatlamda 0,18 % gacha
yugoridan pastki gatlamlarga tomon
sekin-asta kamayib boradi. Tuproqg profili-
da uglerodni azotga bo'lgan nisbati 5,5-
6,9 atrofida tebranib turadi. Harakatchan
fosfor miqgdoriga ko‘ra juda kam (14,4
mag/kg), bo'lsa, almashinuvchan kaliy esa
kam ta’'minlangan (145 mg/kg) tuproglar
guruhiga kiradi.

O'zbekistonning lalmikor dehgon-
chilik mintagasida tegishli chora-tadbirlar
ko'rilmasa, suv eroziyasi keng targalishi
mumkin, chunki bu yerda sug‘oriladigan
mintagaga nisbatan eroziyaga xavfli
relyefli hududlar katta ulushga ega.
Tuproglarni eroziyadan himoya qilish va
unumdorligini tiklash lozim.

Lalmi to'g tusli bo'z tuproglarida
lalmi Surxok navli og bug'doy ekib dala
tajriba tadgiqgotlari olib borildi (A.Qorayey,
N.Abduraxmonoyv, 2025).

Ushbu tajribada sof holda, kompost-
langan sharoitda qgo'llanilgan bentonit,
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glaukonit  minerallari, ko'mir kukunini
alohida hamda, K-4 polimer preparati
birgalikda mineral o'g‘itlar bilan o‘rtacha
eroziyalangan, degradatsiyaga uchragan
lalmi tuproglarning strukturasi, namligi,
organik moddasiga ta'siri aniglandi va
ulardan eng samaralarisi asosida agro-
texnologiya ishlabb chigarishga tavsiya
gilinadi  (jadval). Mana shu tajribani
o'tkazish  orgali yugorida ko'rsatilgan
masalalarga javob topiladi, agrotexnolo-
giya shakllanadi, degradatsiya (eroziya
va uning ta'sirida gumus va oziga
moddalarning kamayishi)  jarayonlarini
oldini olish hamda, tuproqg strukturasi va
namlik rejimini yaxshilashga erishildi.
Tadgigotda bug'doy ekini uchun

tavsiyalar
amalga

asosida  agrotexnik ishlar
oshirildi. Bug'doy ekini hosili
aniglanib, go'llanilgan  organomineral
o'gitlarni tuprog unumdorligi va hosil
sifatiga ta'siri aniglandi. Tajribalar res-
publikamiz janubiy hududlaridagi nisba-
tan eroziya jarayonlari jadal rivojlangan
lalmi to'gq tusli boz tuproglar sharoitida
bajarildi.

Lalmi Surxok navli og bug‘doyning
Tm2 maydondagi o'simlik ko'rsatkich-
lariga kelsak, umumiy poya soni nazorat-
da 293 ta bo'lsa, NPK go'llangan variant-
da 295 tani tashkil qgilsa, eng optimal
variantda 325 tagacha ortgan, mahsuldor
poya soni, poya od'irligi ham shunga
mutonosib bo'lgan.
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Boshoq od'irligi  nazoratda 245
bo'lsa, Bentonit 3 t/ga go'llanilganda 282
ga teng, umumiy og'irligi nazoratda 516
bo'lsa, boshga variantlarda 525 atrofida
tebranadi shuningdek, boshogdagi don
soni nazoratda 18 bo'lsa, maksimum 9 chi
variantda 23 ni tashkil qgildi. Boshog va
poya uzunligiga kelsak nazoratda 7,5-56
sm. bo'lsa, 7 chi variantda 11,3-76 sm. ni
tashkil qgildi. 1000 ta don vazniga
kelsak, nazoratda 30 gr. bo'lsa, boshga
variantlarda esa 34 gr. tashkil gildi. Eng
muhim ko'rsatkich hosildorligiga kelsak
nazoratda 3,7 s/ga bo'lsa, NPK go'llangan
fonda deyarli ikki baravar 71 s/ga ni
tashkil etib, eng yuqgori ko'rsatkichlar
9-variant (bentonit 10 t\ga + glaukonit
1,0 t\ga + ko'mir kukuni 0,5 t\ga + kompost
15 t\ga + K-4 polimer sepilgan +fon) da
kuzatilib deyarli 4 baravar (121 s/ga) ni
tashkil etdi.

Lalmi tuproglarda sun'ly struktura
hosil qilishda turlicha qobiliyatga ega
ekanligi aniglangan. K-4 polimerining
sun'ly tuproqg struktura hosil gilishida
ta'siri aynigsa to'q tusli boz tuproglarda
ko'rinadi. Aniglanishicha, o'rtacha eroziya-

ga uchragan lalmi to'g tusli bo'z tup-
roglarda tuprog ogrligiga 0,01-0,02%
me'yorda K-4 polimer go'shilishi suvga
chidamli >0,25 mm. agregatlar sonini
10-30% ga oshiradi. Olingan suvga
chidamli agregatlar bug'doy vegetatsiya
davridan keyin va qgisman ikkinchi

vilda ham saglanib goladi. Tuprogdagi
suvga chidamli agregatlar migdorining
ko'payishi yonbad'irlarda tuprog yuzasi-
dan suyuqg va gattig ogim migdorining
biroz pasayishiga olib keladi. Bu mineral
o'glitlar fonida bug'doyning tuplashi

va yaxshi rivojlanishi natijasida yuzaga
keladi. Boz tuprog mintagasida, aynigsa
lalmi to'g bo'z tuproglarda o'rtacha
eroziyaga uchrab gumus migdori ka-
mayganga suv-fizik xususiyatlarini yaxshi-
lash va unumdorligini oshirish uchun
sun'ly struktura hosil giluvchi vositalardan
foydalanish magsadga muvofigdir.

Xulosa va tavsiyalar. Suv eroziyasi-
ga uchragan lalmi tuproglarda sun'ly
struktura hosil giluvchi  polimerlardan
foydalanish tuprogdagi eng gimmatli
suvga chidamli agregatlar  salmog'i
ortishiga olib keladi. Bu esa 0z navbatida
donador tuprog strukturasi  tiklanib,
namlik ko'prog to'planishiga va uzoqg
vagt saglanishiga sabab bo'lib, yuza suv
ogimi shu bilan birga tuproqg yuvilishi
kamayadi. K-4 polimerining samarali ta'siri
degradatsiyaga uchragan tuproglarda
— ya'ni eroziyalangan lalmi to'g tusli bo'z
tuproglarda keskin  namoyon bo'ladi.
Aynigsa mineral va organik o'g'itlar sama-
radorligini oshirish bilan birgalikda ekinlar
hosili sifati va migdori ortishiga erishiladi.

Tadgigotlar  natijasida  “Lalmikor
hududlarda tuproq degradatsiyasini
oldini olishning tuproq strukturasini

tiklash, namlikni saqlash, organik va
mineral oziga moddalarga boyitish
agrotexnologiyasi” ishlab chigilishi va
amaliyotga Kiritilishi natijasida lalmikor
hududlardagi klaster va fermer xo'jaliklari
yer maydonlarida degradatsiya jarayon-
larini oldi olinishi, tuproglar unumdor-
ligini tiklanishi hisobiga gishlog xo'jalik
ekinlari hosildorligini ortishi, pirovardida
ozig-ovgat havfsizligi ta’'minlanishi bilan
birga yerdan foydalanuvchilar daromadini
ortishiga xizmat qgiladi.
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RESEARCH OF THE AGROPHYSICAL CONDITION OF
IRRIGATED GRASSLAND SOILS (on the example of Karakol
district)

Artikova Hafiza Tuymurodovna,*
*Bukhara State Pedagogical Institute Professor(DSc)
e-mail: artikova76@mail.ru

Nazarova Sevara Mustakimovna,*
*Bukhara State University, Associate Professor,( PhD),
e-mail: sevara_nazaroval984 @mail. ru

Kurvantayev Raxmontoy,**

**Institute of Soil Science and Agrochemical
Research, Head of Department,Doctor of
Agricultural Sciences, Professor

e-mail: kurvontoev@mail.ru

Annotation. The article describes the influence of anthropogenic factors on the
mechanical and micro-aggregate composition of the irrigated meadow soils of the Karakul oasis.
Changes in morphology in the genetic horizons of soils, in particular, mechanical and micro
aggregate compositions studied by methods of soil science.

Key words: anthropogenic factor, mechanical and micro-aggregate composition, medium,
fine and coarse sand, coarse, medium and fine salty fractions.

Annotasiya. Ushbu magolada Buxoro viloyati Qorako'l tumanida sug'oriladigan o'tlog
tuproglarining antropogen omillar ta'sirida mexanik va mikroagregat tarkibini o'zgarishi ko'rsatil-
gan. Tuproglarning genetik gatlamlaridagi morfologik ozgarishlar, xususan, mexanik va mikro-
agregat tarkibi, tuprogshunoslikda gabul gilingan usullar orgali ifodalangan.

Kalit sozlar: antropogen omil, tuprog mexanik va mikroagregat tarkib, o‘rta, mayda va yirik
qgum, yirik, o‘rta va mayda chang, tuz zarrachalar.

AHHOTaUMA. B 3TOW CTaTbe M3naraetca BAMGHME aHTPOMOMEHHbIX GaKTOPOB MexaHuyec-
KOro M MUKPOArperaTHOro CoctaBa opollaeMblx NyroBbix MouB KapaKylbCcKoro oasumca. MameHe-
HVUA MOPDONOTrMIO B FEHETUYECKMX FOPM3OHTaxX MO4YB, B YACTHOCTM, MexaHW4YecKme M MUKPO-
arperaTHble COCTaBbl MCC1eQOoBaHHbIX MeToAaMIM NoYBOBeAEHWS.

Knro4yeBble C€/10BA: aHTPOMOreHHbIM  QakTop, MexaHW4YecKu U1 MUKpoarperaTHbiv
COCTaB, cpefHe-MeIKo U KPYMHO MecyaHble, KpYyMnHO-CpeAHe M MEeNKo MblneBaTble U UAKCTbIe
dpakumm.
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INTRODUCTION. Extensive scientific
research has been carried out in foreign
countries and in our republic on soil
fertility, its management and other
properties. The irrigated meadow soils
distributed in the Karakul oasis differ from
each other in their properties not only in
soil regions, but also in soil climatic
conditions.

The morphogenetic structure, geog-
raphical location and land reclamation
status, agrophysical and agrochemical
properties of the soils of the Karakul oasis
and other regions have been studied by
a number of Uzbek scientists: INFelisiant
[15], KGafurov, S.Abdullayev [1, 4], R.Qo'ziyev
[8, 9], L AGafurova [5], Sh.M.Bobomurodov
[3] R.Kurvantayev [6, 7, 10, 1], M.Umarov
[13], XTArtikova [2]. S.M. Nazarova [12],
O.Sharipov [ 14 ] , etc. However, there has
been insufficient scientific research on the
agrophysical properties of the irrigated
meadow soils of the Karakul oasis at the
present time.

Irrigated meadow soils distributed
in the Karakul oasis, located in the lower
reaches of the Zarafshan River, were
selected as the object and methods of
research.

The research was conducted in soil-
field and analytical laboratory conditions,
using manuals such as “ Theory and
Methods of Physical Soils”, “Guidelines for
Conducting Chemical and Agrophysical
Soil Analyses in Soil Monitoring”, “Methods
of Conducting Field Experiments’, and
the reliability of the data obtained was
verified using Microsoft Excel software
based on the manual "“Methods of Field
Experiments” by B.A. Dospechov.

Analysis and results. The mechanical
composition of soils significantly affects
the following properties: physical, water,
chemical, physico-mechanical, biological,
thermal, etc. The ability of soils to retain
and carry moisture, thermal regime,
physico-mechanical properties, their
specific resistance during soil processing,
maturation periods, viscosity, compaction,
subsidence, etc,, directly depends on the

mechanical composition. The mechanical
composition of soils in which scientific
research has been conducted is diverse
and is mainly determined by the
composition of the parent rocks that form
the soil and human activity.

The mechanical composition of the
soil is the main morphological indicator,
and all types of soils, and therefore all
the genetic layers that make it up, have
their own mechanical composition. For
example, sand, sandy, sandy loam, loam
(light, medium, heavy) and clay (light,
heavy) mechanical compositions are
characteristic of one or another genetic
layer and sublayer.

It is of great practical importance
to map the mechanical composition of
the widespread and irrigated meadow
alluvial soils in the Karakul oasis. Meadow
alluvial soils are not only sandy, sandy
loam, loamy and clayey in cross-section
but also have a very complex mechanical
composition with a layered structure.
From the upper layer of the cross-section
to the bottom, a gradual increase or
decrease in weight is observed, as well
as a rapid change of layers. In such
complex lithological conditions, a specific
regime of nutrients, water, air and heat is
necessarily formed. In this regard, it is
recommended to not only map the
irrigated lands of the oasis, but also
map the mechanical composition of the
soils for each farm plot. This, in turn, will
allow solving the problem of improving
the fertility of irrigated soils, especially
their reclamation, on a scientific basis. It
should be noted that the chemical
composition of the soil, especially its
absorption capacity, humus content, etc,
of course, varies greatly depending on
the mechanical composition.

The obtained data indicate that
the mechanical composition of the soils
differs between administrative districts
and geomorphological regions. The soils
of the Karakul oasis are considered to
be soils formed in the lower reaches of
the Zarafshan River and include sandy,
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loamy, light, medium, and heavy loams in
terms of mechanical composition.

Analysis of the data obtained shows
that medium and light loamy soils
occupy the largest area (10,509 ha), while
loamy and sandy loam soils occupy 1177-
1,830 ha.

The soil sections of the Karakul oasis
located in the Lower Zarafshan region can
be divided into 5 main groups according
to their mechanical composition:
uniformly light; uniformly heavy; layered,
lighter from bottom to top; and soils
with different mechanical compositions,
heavier from bottom to top. The change
in the mechanical composition of soils
along the section has a strong impact on
the water-physical properties of the soil
and the salt regime.

In the soil the mechanical com-
position of irrigated meadow soils, which
are widespread in the Karakul oasis,
is mainly composed of the following
particles: coarse sand (1-0.25 mm) up to
0.4-3.6%, medium sand (0.25-01 mm) O.1-
0.9%, fine sand (01-0.05 mm) 34.4-511%.
The deposits of these soils also differ in
the abundance of fine sand particles, in
some sections their amount is 46.2-51.1%.
The largest number of large dust (0.05-
0.01 mm) particles is up to 34.6-69.2%,
and their greatest amount is formed in
clayey mechanical composition layers on
farms where farming is carried out , and
the least amount is formed in light soils.
Large dust particles (0.05-0.01 mm) are
higher than medium and fine dust in all
sections, up to 322-356%. Silt particles
(less than 0.001 mm) are 2.7-9.6%, and
are even less abundant in layers with a
heavy mechanical composition. In recent
years, an increase in fine sand particles
and a decrease in large dust particles
have been observed in the region. This is
due to the fact that dust particles are
washed out under the influence of
irrigation.

The mechanical composition of soils
is characterized by:

a) complete absence of coarse skele-

AGROTUPROQSHUNOSLIK

tal (stony) particles larger than 1 mm;

p) a large amount of particles of
0.1-0.01 mm:;

c) excessive presence of large dust
particles (0.05-0.01 mm) in most soils, their
amount reaching 35-69% in some cases;

g) The presence of very few clay
particles in loamy soils (0.1 - 3.6 %).

The above data indicate that the
mechanical composition of the old
irrigated  soils is somewhat heavier.
This is certainly due to the influence of
anthropogenic factors on the surface
layers of the soil. Most of the soils
distributed in the farms of the district
bordering the sandy desert area belong
to the sandy and sandy mechanical
composition, and their level of culture is
somewhat lower.

The amount of fine sand particles
(0.1-0.05 mm), the amount of the above-
mentioned particles in the Dargali
massif of Karakul district, is not evenly
distributed across the cross-section. Its
amount fluctuates around 34.4-511%.
It should be noted that the amount of
particles in the above-mentioned soils
is distributed to different degrees. For

example, large dust particles (0.05-0.01
mm) Mmake up 34-69%.
The Karakul oasis differs in their

mechanical composition. Since the soils
irrigated in the farms of the Karakul oasis
are diverse in their mechanical com-
position, the agrotechnical (plowing,
irrigation, cultivation, fertilization, etc))
and land reclamation (salt leaching,
construction of a system of collector
ditches, recording the depth of seepage
water, etc.) measures carried out must be
stratified according to their mechanical
composition.

6, 7, indicating the reasons for the
natural fertility of the soils of the lower
reaches of the Zarafshan River, writes
that the high content of dust particles
with a size of 0.05-0.01 mm and a high
amount of resistant microstructural
elements with a size larger than 0.01 mm
in these soils ensures the formation of
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the best capillary porosity, high moisture
capacity and high water-holding capacity.

Crassland soils are characterized
by microaggregate particles consisting
mainly of fine sand (0.1-0.05mm) and
coarse dust (0.05-0.01 mm) particles, that

is, they are microstructured, which is
characterized by good capillary porosity,
high moisture capacity, providing a
high amount of moisture, and nutrient
mobility, which determine the high fertility
of the soils.

Table
Mechanical and microaggregate composition of irrigated meadow soils of the Karakul oasis
Fraction size, in mm , amount in %
=) o) g — 0 S Eg ERE k=
Zl e | g |2/ 8| 8| 8| 8 | g |%E|es|BE
51 285 P s | S 2 S 2 S |83 | 22| o
© S R NI S = S S | a2 | F8| 8%
. . ) o Vv °
o o S 4 S > | 28
o o & o g n e
=
3.6 0.9 46.2 123 | 181 13.7 5.2
0-35 0.8 0.2 484 226 | 124 11.6 4.0 | 370 | 125 | 76.9
2.8 0.7 -2.2 -103 | 5.7 2.1 1.2
0.4 0.1 43.7 26.2 | 10.6 94 9.6
3562 04 0.1 42.3 37.6 6.8 8.6 4.2 296 | 114 | 437
0 0 -1.4 114 | -38 -0.8 -5.4
0.8 0.2 375 32.2 6.9 18.0 4.4
9 62-90 0.5 0.1 42.4 37.9 6.7 9.6 2.8 293 | 106 | 63.6
0.3 0.1 -4.9 -5.7 0.2 84 1.6
0.8 0.2 34.4 25.9 9.1 23.9 5.7
90-115 1.2 0.3 44.9 374 8.2 4.6 34 387 | 225 | 59.6
-0.4 -0.1 | -105 | -115 0.9 19.3 2.3
0.8 0.2 43.0 35.6 6.3 11.0 31
115-147 04 0.1 54.7 31.2 5.3 6.1 2.2 204 | 117 70.9
04 0.1 -11.7 4.4 1.0 4.9 0.9
147-186 0.8 0.2 51.0 29.7 8.3 6.6 34 183 | 165 | 705

*Appendix: The numerator of the table represents the mechanical composition of soils, and the
denominator represents the microaggregate composition.

From an agronomic point of view,
it is sufficient to know not only the size
of the mechanical elements of the soil,
but also the presence of microaggrega-
tes in the soil, which are formed from a
number of mechanical elements. At the
same time, it is important to study the
ability of these mechanical elements to
resist washing out under the influence
of water. The description of sandy and
clayey soils is an important aspect in
assessing soil structure, especially water
permeability. The microagricultural
composition of the soils of the Karakul
oasis is diverse, which is associated with
their genesis, morphology, soil-forming
parent rocks and human cultural irriga-
tion activities. [12, 11, 14, 8].

Currently, as a result of numerous

studies characterizing the composition of
soil aggregates, a large body of evidence
has been accumulated, and the reasons
for the formation of macrostructure in
irrigated soils through the use of cotton-
alfalfa  rotation, siderates, additional
organic and structure-forming substances
have been studied. The structural state of
irrigated soils of Uzbekistan is influenced
by alfalfa and other perennials. It has
been found that herbs have a positive
effect.

Our data fully confirm the opinions
of the above-mentioned scientists, and
as a result of irrigation and processing,
some aggregates were observed to a
certain extent to be broken down. These
soils also differ in the amount of fine
sand particles in their composition. It was
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observed that the amount of the
largest dust particles (0.05-0.01 mm)
decreased by 226-391%. It is possible
to see that the amount of fine dust
and silt particles in the soils increased.
For example, the “Darg'ali” massif of
the Karakul district. In the soils of the
Karakul region, the content of fine dust
was 12-102% and 0.8-3.0%, respectively.
In recent years, these indicators were
2.2-42%. These results show that the
amount of real aggregates in the Karakul
region has increased, that is, the process
of structuring in the soil can be ocbserved.

In short, the mechanical composi-
tion of the irrigated soils of the Karakul
oasis is somewhat lighter, with a lower
content of microaggregates and a higher
decomposition coefficient.

The change in the surface layer of
irrigated soils is primarily due to irrigation
deposits and the composition of these
deposits, which were formed as a result
of irrigation through the Zarafshan River
and the Amu-Karakol canals.

As a result of irrigation with turbid

waters and other factors of human
activity, an agroirrigation layer was
formed in a short time. It differs from

the lower layers not only in its chemical

properties, but also in its physical
properties.
Mechanical and microaggregate

composition is a key factor in controlling
all processes in the soils of the Karakul
oasis, and in turn serves as a key indicator
in developing the necessary measures
for the effective use of soils. When
cultivating, irrigating, fertilizing, and
planting various crops, it is necessary
to stratify the soils taking into account
their mechanical composition. From
these results, the following conclusions
can be drawn:
Conclusion.

The mechanical

AGROTUPROQSHUNOSLIK

and micro-aggregate composition
of the soil is the main indicator of
morphological, melioration, waterphysical
and physical-mechanical, as well as
soil improvement, and expresses
the specificity for all genetic layers of
varioustypes and subtypes of soils.
Geomorphological regions are
distinguished by their specificity in terms
of the mechanical and microaggregate
composition of soils. These soils consist
of loams, light, medium, and heavy
loams according to their mechanical
composition.

The mechanical and microaggrega-
te composition of irrigated meadow soils
is mainly determined by the following
mechani-cal elements: fine sand (0.1-
005 mm), coarse dust (0.05 0.01 mm)
particles are in higher proportion than

coarse, medium sand and medium,
fine dust in all cross-sectional and
geomorphological regions. It can be

seen that the mechanical
of the soils distributed

composition
in the district

farms, where irrigated farming has
been practiced for a long time, is
somewhat heavier. This is certainly

due to the influence of anthropogenic
factors on the surface layers of the soil.
Most of the soils distributed in the
district farms bordering the sandy desert
region belong to the sandy and sandy
mechanical composition, and their level
of culture is somewhat lower.

The mechanical and microaggre-
gate composition of soils is as follows:
incomplete absence of coarse skeletal
(stony) particles larger than 1 mm; an
abundance of particles 01-0.01 mm:; in
most soils, an excessive abundance of
large dust (0.05-0.01) particles is charac-
teristic, in some cases their amount
reaches 35-50%, and a very small number
of fine particles (2.7-6.6%).
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* POCCUICKOM rocyAapCTBEHHOM ArpApHOM
YHUBepcuTeTe —
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* YIHCTUTYT MOYBOBEAEHMS 1 QrPOXUMMYECKIMX
MccrieqoBAHMM

AHHOTaUMA. B cTaTbe uM3naraerca AOeWCTBME pPasHOMMYyOUMHHbBIX MpuemMoB 06paboTku
MOYBbl Ha U3MEHEeHMe MOULHOCTM MaxoTHOro CMoa flecHasa O4epHOBO-MOoA30MCcTad nodvsa (nec)
M OKyNbTyPeHHaa OepHOBO-IMYy60KO MOA30MMCTaa NerkocyrmmMHMCTad nodvsa Ha 1eCCOBUOHOM
MOKPOBHOM  CYIMMHKe (MnaTo) BblPaBHEHHOro CTapoMaxoTHOro y4dacTka. B pesynsrate
MOA30/MCTOrO M OePHOBOIo TMPOLECCOB MPUMOOPETaeT onpeaeneHHoe CTpoeHKe, KOoTopoe
OTpayKaeT xapaKTep Mo4YBOOOPA30BaHMA B YC/IOBUAX MeprOoAMYEcKOoro nepeysBrax)HeHua.
MOLLIHOCTb MaxOTHOro Croa BapbUMPYET B 3aBUCKMOCTM OT KPYTU3HbI CKIOHa W MUKpopenbeda,
MX OeNCTBME HUBEMMPOBANOCh PAaCUeHeHHCTbIO penbeda M MepeHOoCoM MoYBbl B pe3y/ibraTe
3PO3MOHHbIX MPOLLECCOB.

KnwodyeBble C€/oBA: MOLIHOCTb  MaxoTHOro  Cfod, MoA3onmcTor, necHaa [OepHOBO-
MOA30MKCTadA, CTAapPOMaxoTHbIW, CENbCKOXO3AMCTBEHHbIX KyMbTyp, BETPOBOW W BOAHOWM 3P0O3MU,
rny6uHa 06paboTKM, FreHEeTUYEeCKMX IOPU30HTOB.

Annotatsiya. Ushbu maqgolada turli chuqgurlikdagi ishlov berish texnikasining o‘rmon
chimli-podzol tuprog‘ining (o‘rmon) va madaniy chuqur chimli podzol yengil gumog tuproq
lyossimonn gatlam qalinligidagi eskidan haydaladiganga tenglashgan uchastka. Podzol va
chimli-podzol jarayonlari natijasida tuprog davriy namlanish sharoitida tuproqg hosil bo'lishining
tabiatini aks ettiruvchi o'ziga xos tuzilishga ega bo'ladi. Ekin maydonchasi gatlamining
galinligi giyalik tikligi va mikrorelyefga garab o'zgaradi va ularning ta'siri relyefning tarmoqglash-
ganligi va eroziya tufayli tuprogning ko‘chishi bilan qoplanadi.

Kalit so‘zlar: tuprogning ustki gatlam galinligi, podzol, o'rmon chimli-podzol, eskidan
haydaladigan, qgishlog xo'jaligi ekinlari, shamol va suv eroziyasi, chuqur ishlov berish, genetik
gatlamlar.

Annotation. This article describes the effect of different-depth tillage technigues on
changes in the arable layer thickness of a forest sod-podzolic soil (forest) and a cultivated
sod-deep podzolic light loamy soil on loess-like cover loam (plateau) of a leveled, previously
cultivated plot. As a result of podzolic and sod processes, the soil acquires a specific structure

182



that reflects the nature of soil formation under conditions of periodic waterlogging. The
arable layer thickness varies depending on slope steepness and microrelief, and their effect is
offset by the ruggedness of the relief and soil transport due to erosion.

Key words: topsoil thickness, podzolic, forest sod-podzolic, old-arable, agricultural crops,
wind and water erosion, tillage depth, genetic horizons.

BBepgeHwme. VIHTeHCMBHAA 1 MpPoOoS-
KUTENbHAA aHTPOMOreHHaa Harpyska Ha
MOA30MMCTble MO4YBbI MPUBOAUT K GOpP-
MUPOBAHMIO  arporeHHbIX  (KynbTYPHbIX)
noyB. B xome 3TOro npouecca npouc-
XOOMT TpaHchopMauma ux Mopdonorm-
YEeCKOW CTPYKTYpPbl ¥ MpuobpeTeHmne Ho-
BbIX arPOHOMMYECKUX XapaKTepUCTUK [1].

[na nony4veHua BbICOKMX %
YCTOMYMBBIX YPOXAEB, KaK CYUTANOCb B
Hay4HbIX Kpyrax CTpaHbl, MepBOCTEMeH-
HOoe 3HadyeHure umMeno bopMUpoBaHme
rMyO6oKOoro, OAHOPOAHOIO W  XOPOLWO
OKYNBTYPEHHOrO MaxoTHOro cnog [2, 3, 4].

B npouecce MPOEKTUPOBaHWA
a0anTMBHO-NaHALWaPTHbBIX CUCTEM 3eMne-
nenna (AN1C3) KpUTUYECKW BaXKHO MOEHTU-
drumpoBaTb  crneundunky  NpoaBneHms
AUMUTUPRYIOWMX  GaKTOPOB  MPOAYKTUB-
HOCTW MOMEBbLIX KyNbTYp WM OCOOGEHHOCTU
MOPODONOTrMUYECKOM CTPYKTYPbl arponaHi-
WadToB. DTV ACMNEeKTbl ABNAKOTCA OCHOBO-
nonaratolyMmM anga obecnedyeHuns yCcTom-
YMBOCTM He TOMbKO arponpoMblLUieH-
HOro KOMTMeKca, HO M BCEW MPUPOOAHO-
TEPPUTOPUANBHOM  CUCTEMbI B LIEMTOM.
MNPy NPOEKTMPOBaHMK CUCTEM O0OBPabOT-
KW MO4YBbl B pPanoHaX, MOABEPMKEHHbIX
BETPOBOM W BOOHOWM 3PO3UK, PEKOMEH-
nyetca OTOaBaThb npennoyTeHne
6e30TBabHbIM  MeTodaM. ITO  O3HadaeT
MCMOMb30BaHMe PbIXAALLNX, HO He
obopaumBatoLMX Mo4YBy pabodnx opra-
HOB, TaKMX Kak MepensaBy, MIOCKOPE3bI
MNW YmsenbHble opyans [5, 6].

MeTtoaobl W nNpuveMbl  06paboTKu
MOYBbI  UIMPAKOT  KIKOYEBYKD  pPOb B
3eMnenenmm, MOCKOMbKY OHW TpaHchop-
MUPYIOT ee arpodusnyeckme %

arpoxMMmMyeckre CBOWCTBA, YTO, B CBOIO
ouepeb, CYLIEeCTBEHHO CKa3blBaeTca Ha
ypOXKanHocTK [7, 8]. Ha CKNOHOBbLIX 3eM14aX
3HaueHne o06pPabOoTKM MO4YBbLI BO3pacTaeT
MHOIMOKpaTHO. B  Takux ycnoBuax, rae

YPOXAMHOCTb HampaMyto CBfA3aHa C OOC-
TYMHOCTbIO BMaru, €e BbICOKWW YPOBEHb
BO3MOXEH NWLLb Toraa, korga obpaboTka
MOYBbI MaKCUManbHO npenaTcTByeT
3P03UK, COXPAHAET MMUTaTEbHbIE BELLECT-
Ba OT BblHOCA W 3DDEKTVBHO HaKanIMBaEeT
W yoepXKmnBaeT Bnary [9].

Llenb  Hawewm  paboTbl  BbIABUTb
pe3ynbLraThl ONVTENbHOIO AencTBma
Pa3HOMMYBOUMHHbBIX MOYBO3aALLUMTHBLIX O6pPa-
6OTOK MOYBbI Ha MOLLIHOCTb MaxoTHOro
rOpW30HTa.

MeToabl npoBegeHUs  Uccnepo-
BaHUMN. /Icxonoda M3 MOCTaBAEHHOW Lenm U
pellaeMblx B paboTe 3adad, HaMuy B Tede-
Hre 1995-2009 rr. npoBeneHbl 0boblie-
HUG  NpW U3YYeHUM  WMCCNeaoBaHUM
B MOMI€EBOM CTaLMOHApPHOM oOMbiTe B
COOTBETCTBMWM C mfliaHoM HUMP MCXA mMm.
KA. Tummpazesa. Pabora npoBoOwmniach
Ha Kadenpe 3emMnegenma W MeTOAMKM
OMbITHOrO gena B y4xo3e “Muxannosckoe”

MOCKOBCKOM obnactu, Tepputopua
KOTOporo Haxoautca Ha  CMOMEeHCKo-
MOCKOBCKOM BO3BbILLUEHHOCTU, B
npegenax KOTOPOW  Ha  CYMMUHUCTbIX
noyBax LUMPOKO  PasBUTbl  MPOLLEecChl
3P03MM MOYB.

OnbIT 3an0XKeH Ha TpaHc

2t0BManbHOM fNaHgwadTe oceHbto 1980
r. npodeccopom M.C.KoyeToBbIM Ha OMbIT-
HOM Mosie 3anafHee noceska KoHakKoBO
MEeTOOOM OpPraHM30BaHHbIX MOBTOPEHUMN.
OnbIT  CTauMOHapHbIM  TPexdaKTOPHbIW.
Ha pengHkax mepBoro nopgagka (880 m2)
M3ydatoTca 06paboTkM MoYBbl (PakTop A),
Ha AengHKax TpeTbero nopsaaka (220 m2) —
penbed (Paktop B). MNpwW 3aknagke onbiTa
nepBoOHa4yanbHO YCMOBHO Obln  Bbloe-
NeHbl ABa daKTopa CKIOHOB C YKIOHaMM
4° 1 8° MHCTPYyMeHTallbHad CbeMka, Mpo-
BeeHHasa HaMuK, MokKasafa, 4YTo YK/OHbI
lOro-3anagHom 3KCMOo3MUMM  COCTaBASIOT
3-5°1 5-7°
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Ha onbITHOM y4yacTke pa3BEPHYT
3epPHOTPABAHOM TMOYBO3AWMTHbLIM  CEBO-
060pPOT BO BpeMeHU: 1. 0BEC — 2. AUMeHb C
MOACEBOM MHOIOMETHUMX TpaB — 3. MHOIO-
NeTHWe TpaBbl 1-ro r.n. — 4. MHOrofeTHre
TpaBbl 2-ro .M. Ha 1 ykoc — 5. 03mmMag
nweHuua.

PasMelleHre BapMaHTOB OCYyLLECT-
B/1A/10CH MEeTOOOM OPraHM30BaHHbIX
MOBTOPEHMIM, MOBTOPHOCTb 3-X KpaTHag,
YMCMO BapWaHTOB - 6, OeNAHOK-36 (pucC.
1) Ona cpaBHeHMa MNPOTUBO3PO3MOHHOMN
2PDPEKTUBHOCTM  PaA3HOMYOUHHbBIX Mpue-
MOB Oblla pa3paboTaHa cucTeMa oc-
HOBHOM 0OPabOTKM MOYBbI MOA KyNbTypbl
MOYBO3aLLUMTHOIro CeBOOHOPOTA.

1) Bcnawka (oTBanbHaga), KOHTPOSb -
nyueHre Ha rmyouHy 8-10 cMm, Bcrnallka Ha
20-22¢cm.

AGROTUPROQSHUNOSLIK

?2) Bcmawka co weneBaHmem -
nyueHme Ha rmyouHy 6-8 cM™, BChallka
Ha 20-22 cM, wenepaHue W H-3-35 — Ha
38-40cM. HapezaHue uwenen npoBoauim
MpY YCTOMYMBOM MPOMEP3aHMM MOYUBbLI Ha
rnyounHy 3-5 cMm.

3) MNnockope3Haa ycuneHHaa uwene-
BaHMEM - NyUleHue Ha myouHy 6-8 cMm,
naocKope3sHaa obpaboTka Ha 20-22 cMm,
wenesaHue MNMUIH-3-35 - Ha 38-40cM.

4) Tlnockope3sHad C OOHOBPEeMeH-
HbIM 4YM3eneBaHWeM - NyLleHMe Ha My-
OUMHY 6-8 cM, nnockope3sHaa obpaboTka
Ha 20-22 cM C YmM3eneBaHMeM Ha 38-40 CM.

5) MNoBepxHOCTHagA Cco WeneBaHmeMm -
nylueHme Ha rmyounHy 6-8 cMm, LeneBaHme
ML H-3-35 — Ha 38-40 cwm.

6) loBepxHOCTHaa -
rMy6unHy 6-8CMm.

nyweHme Ha

Puc. 1. CxeMa gByx$aKTOpPHOIro onbiTa 6x2
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Pe3ynbTaTthbl nccnegoBaHUN.
MpennoceBHaa o6paboTka MOYBbI  MoOA4
M3ydaeMble KybTypbl, 3a UCKIOYEeHWeM
MHOFOMNETHMX Tpas, BKMOYaeT
paHHeBeceHHee bopoHoBaHMe ana
3aKPbITUA Bnarwy, KyNbTVBaL IO %
0bpaboTky PBK-3,6 Ha rmMyobuHy 3ag0enku
ceMdaH. Cuctema yoobpeHun paccymTaHa C
YYETOM arpoOXMMUYECKOM XapaKTepUCTUKU
MaxoTHOro  Cnosa  Ha  MOMOXUTENbHbIN
6anaHc NUTaTeNbHbIX 2/1eMEeHTOB.

MOLLUHOCTb MaxoTHOro Cnosa Mo4YBbl-
oaVH W3 arpodm3myeckmx Mnokasatenemn
N10O00POAMNA U ee OKYNbTYPEeHHOCTU. Yem
OHa 6onblle, TeM Bbllle ee nnopopogue
N YPOXKAWMHOCTb CEeMbCKOXO3AMCTBEHHbIX
KynbTyp.

MNonyyeHmne BbICOKUX U YCTOMYMBLIX
YPOXKaeB CEeMbCKOXO3AMCTBEHHbBIX KyNbTYP

BO3MOXHO  TOMbKO  MpW  YCNOBUK
becnepebonHoOro % MOSIHOro
YOOBMNETBOPEHMA MOTPEOHOCTEN PACTEH I
BBOAE M NMLLEe. Bca numLua 1 Boaa MmocTynatoT
B pacTeHme 4epe3 KOPHM 13 MOoYBbI.
[MOHATHO MO3TOMY TO WCKIKOUYUTENbHOE
BNVAHME, KOTOpOoEeyaenaeTca B3emMneagenimm
co3paHuilo  Hambonee  61AroNpPUATHLIX
MOYBEHHDbIX YCNOBMW ANF POCTa M PA3BUTUA
CeNbCKOXO3AMCTBEHHbIX pacTeHu. Bce
arpoTtexHuyeckme rnpuemMbl, 13  KOTOPbIX
cnaratorca cucTeMbl 06PaboTKKM MOYBbI M
npuMeHeHna ygobpeHum B ceBoobopoTe,
HampaBleHbl B KOHEYHOM cyeTe Ha
o10. [log  BAMFGHMEM  arpoTEXHUYECKKMX
MeponpuAaTMI,  OCYLLUECTBAAEMbIX MNP
CeNbCKOXO3AMCTBEHHOM  MCMO/1b30BaHWM
MOYBbl, €& CBOWMCTBa CYLLIECTBEHHbIM
obpa3oM MeHgaTca. HenocpegcTBeHHoOe

BO3OEeWCTBME MNPUMEMOB 00paboTKKM U
npUMeHeHne yaobpeHU Ha cocToaHue
M CBOWCTBA MO4YBbl  OrpaHM4YMBatoTCA
BEPXHMM ee  cnoeM  onpeneneHHom

MoLLHOCTM. OH MOCTOAHHO MoaBepraeTca
BO34EeWCTBUIO nouBoobpabaTbiBatOLLVIX
opyoun. PbixneHue u©  obopadnBaHue
2TOro Cnosa opyaramMm Mno4BooOpaboTKM
obecrne4ymBaeT 6onee CcubHoe BAUAHKE
Ha ero cBoOWCTBa. BHOCKMMble B Mo4YBy
opraHuyeckre M MrHepanbHble y1obpeHmns
pacnpenenarTca, B 3TOM  C/1oe  MoYBbl

oTMeYaeTca WHTEeHCUMBHAaa [OeaTeNbHOCTb
MOYBEHHbIX MUKPOOPraHM3MOB, KOTOPbIM
NPVHAONEXUT Bedyllad Pofib B XKU3HMU
MO4YBbIl, CO30aHVK YCNOBUM ee NIo4opoama.

B KayecTBe KOHTPOSbHbLIX OOGBLEKTOB
paccMaTpuBaeTcs necHaq OEePHOBO-
noa30nmMcTad NoYBa (nec) 1 okynbTypeHHaqa
OEePHOBO-TNYOO0KO noa30oamcTas
NEerkocyrmnHMCTaa NnoYsa Ha IeCCoOBUOHOM
MOKPOBHOM CYrnnHKe (nnaTo)
BbIPaBHEHHOro CTAPOMaxoTHOro Yy4acTKa,
PACMOMIOYKEHHOr0 B HenocpeacTBeHHOM
61M30CTWM OT MCCneaoyemMoro.

Mpodunb LEeNMHHOM MOYBb
anddepeHUMpoBaH Mo 3M00BUAaNbHO-
WNMIOBM-anbHOMY — TUMY. [YMYCOBbIW

ropum3oHT (Ai) pasgengerca Ha aBa nof,
FOPU30OHTOM. BepxHn — ManoMOLLHbIN,
FPYOOryMYCHbIV W HKHUW. Mynb MOKPOB
NIECHOIO ryMyca COCTOUT M3 MaslOMOLLIHOMN
MOOCTUNKM, KOTOPYO obpa3sytoT
OETPUTbIHBIE MOMY- M HEepasNoXMBLUMECH
KOMIMOHEHTbI IeCHOro onafda. B noactunke
BCTPEYaETCA MHOIO KOMPOUTOB AOXAEBbIX
4yepBeW, OHa nMnepeMelaHa C  HWKHUM
6oraTblM NyMyCOM Fropu30oHTOM (Tabn. 1, puc.
2).

[MOBEPXHOCTb  MOACTUAKKM  MOKPbITa
1-2 cM cnoem omnaga xBow, BeTBew. [loa
MNOOCTUAIKOM TWMNa MoAdep MOLHOCTbO
2 cM dopMUMpyeTCa FYMYCOBbIN TOPU3OHT
MoulHocTbto  2-10  cM. ObpasoBaHuMe
NecHoro rymyca HenocpeaCcTBEHHO
CBA3aHO C QUTO MPOOYKTUBHOCTbLIO MOYBbI
M OMOreOXMMUYECKMMIM  KPYrOBOPOTaMM.
Bbigenaetca nepexogHbll  FOPU3OHT  C
HM>KHEeW rpaHmuen 20 cMm.

MOLLHOCTb MOA30/IMCTOrO rOPW30HTa
(A2) 30 cm. OnopgzoneHHada  Tonwa
pacnonaraetcad Ha rMybuHe go 50 cwm.
nnoBmanbHbIn FOPU30OHT 3aneraet
Ha mybuHe 72 cM. TlouBbl Mo4 /1€COM
dopMUMPYOTCa B YCNOBUAX  OTCYTCTBUS
PE3KUX KonebaHMM BRAXKHOCTW. Hanuuue
NecHoOW MNOACTUIIKM W JIeCHOro nosora
NPenoXpPaHAeT TMo4YBYy OT MepecbiXxaHua
VM pacTpeckMBaHUA ee Macchl. [loaToMy
rpaHnLUa Mexkay ropusoHTaMy BOMHMUCTag,
6e3 BblpaXKeHHbIX 93bIKOB OMNOA3aIMBaHUSA.

Ha CTapOMaxoTHbIX NEPHOBO-
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MnoA30/TNCTbIX

pe3Ko

BEPXHMM

nouyBax (Tabn.2, pwc2) OTNM4YaeTca OT  HMbKenewaulmx Ccnoes

OCOBEHHO OTYETNMBO BMAHO, HACKOMbKO  MOYBbLI, KaK MO BHEWHEMY BMAY, TaK 1 MO
(MaxoTHbIN) CNov  CBOWCTBaM.

Tabnumua 1

XapakTepucTmnka npodpunsa oepHoOBO-rNy60Ko Noa30/1UCTON NerKoCcyrMMHUCTON MoYBbl B f1ecy.

I'eneTnyeckuit
TOPH30HT H €r0o
MOIIHOCTb, CM

XapaKTepI/ICTPIKa TCHCTHUYCCKOI'O TOPpHU30HTA

A, (0-2)

TEMHO-CEPO-0yphIi, CBEKUH, PHIXJIBIA, OOMIBHBIE KOPHU

A, (2-10)

OypoBaro-cepbiii, CBEXUH, JETKOCYIIIMHUCTBIA, MOPOIIHNCTO-MEIKOKOMKOBATAs
CTPYKTYpa, c1a00 YINIOTHEH, MHOTO KOPHEH, MepeXo SICHBIM.

A A, (10-20)

CBETJIO-CEPBId C TMOSBICHUEM OTICIBHBIX CEPOBATO-TAJNECBBIX IIATCH, CBEXKHI,
c1ab0 YIUIOTHEH, MOPOIIMCTO-MEIKOKOMKOBATasi CTPYKTypa, JETKOCYIJIMHUCTBIM,
BKJIIOUEHUSI KOPHEH.

CEpOBATO-NAJIEBBIN, CBEXUH, YIUIOTHEHHBIN, IBUIEBATO-IIACTUHYATAsl CTPYKTYpa,

A, (20-36) o
JIETKOCYIIMHUCTHIN, Fe-Mn BKITtoueHUs

A, (36-50) CBETJIO-TIAJICBBIN, CBEXHMH, CHIIBHO YIUIOTHEH, MBLICBATO-OPEXOBATas CTPYKTYpa,
2 JIETKOCYIJIMHUCTBIN, Fe-Mn cTsixu

AB (50-60) HEOJIHOPOJIHBIN, CBEXUH, IUIOTHBIM, OPEXOBATO-IUIMTYATAsl CTPYKTypa, CpeIHeE-
2 CYIJIMHUCTBIM, BKIFOUYEHUS KOPHEH, IEPEXO 3aMETHBIM.

BA, (60-72) Oypblii, yBIaKHEHHBIH, IUIOTHBIH, OPEeXOBAaTO-IIUTYATO-TIPU3MATHYECKas CTPYKTypa,

2 CPENHECYITIMHUCTBIN, MaJIO KOPHEH, IEPEX0]T 3aMETHBIN

B. (72-110) TEMHO-OYpbIi, YBIaXKHEH, TSKEIOCYINIMHUCTBIN, OpeXOBaTO-IUINTYATO-IIPU3MATHU-

1t

YCCKas CTPYKTypa, OUCHb HHOTHLIﬁ, BKJIFOUCHUS Mn CTSDKH U KOpHH

OH xapakTepusyetca 6onee pPbIxbiM
CIOXEeHMeM,  MOBbIWEHHbIM  CoaepyKa-
HMeM TrymMyca W AOOCTYMHbIX PaCTeHUAM

CMellaHHbIM  JtleCcOM W1 C TpaBQHI/ICTOIZ
PaCTUTE/IbHOCTbIO MO4YBa B pe3yribraTte
noas3osinctoro 1 OgepHoBOro rpoueccoB

MUTaTeNbHbIX  BELLUECTB,  MOHWKEHHOM rpurobpeTaeT onpefeneHHoe CcTpoeHue,

KNC/IOTHOCTbIO, BbICOKOM BMOMNOrMYecKkom KOTOpOoe OTpaykaeT XapakTep rno4ysoobpa-

aKTVMBHOCTbIO. 30BaHUA B YCOBUEX MEPUOOMNYECKOro
B NPUPOOHbIX LeHo3ax Nod nepeyBnarkKHeHUs.

Tabnumua 2

XapakTepucTtmka npodpuna oKynbTypeHHOW OepPHOBO-INy60KO Noa30/1MCTOMN
JIErKoCyrnMMHUCTOM NoYBa Ha NOKPOBHOM CYIJIMHKe, nnaTo.

I'eneTnueckuit
TOPU30HT U €r0 XapakTepuCTHKa TeHETUYECKOTr0 TOPU30HTa
MOIIHOCTb, CM _ _ _ _ _
AA(p) CYXOH, CBETJIO-CEpbIH, CHJILHO YIIOTHEHHBIH CTApONAXOTHBIH  3a/1CPHOBAHHDIN
(6_ 120) TOPH3OHT MbIIEBATO-KOMKOBATOH CTPYKTYPBI M JIETKOCYIIMHUCTOTO COCTaBa; MHOTO
KOPHEH, MPUCHITNKA; MEPEXOJT ICHBII
AA (p) CYXOW, CBETJIO-CEPHIH C TaJIeBbIM OTTECHKOM, O4€Hb IUIOTHBIM CTApONaXOTHBIN TOPU30HT
(f0—120) KOMKOBATO-0PEXOBATO-TITMTYATOH CTPYKTYPBI 1 JIETKOCYIIMHACTOTO COCTaBA; MEKHE
KOPHH, OTMBIThIE MUHEPATIbHBIC 36pHA, YEPBOPOUHBI; IEPEXO] 3aMETHBIH.
CYXOH, CBETJIO-CEpBI C MaJeBBIM OTTEHKOM, OYEHb IUIOTHBIA (CIIMTOW) TOPH3OHT
ALA (p) IUTUTYATOU CTPYKTYPBI JIETKOCYTTIMHUCTOTO COCTAaBa; PEIKUE KOPHU, BKIIFOUCHUS KAMHEH,
(20-30) OCTAaTKU KPYIHBIX KOPHEU, OTMBITBIC MUHEPAJIbHBIC 3epHA, YCPBOPOUHBI, KEIC3UCTO-
MapraHIEeBbIC CTSHKCHHUSI; IEPEXOT SICHBIH.
CyXOH, OYeHb HEOIHOPOIHBIN MEPEXONHBIM TOPU3OHT C (parMeHTaMH CBETIO-Oyporo
AB u 0eyecoro 1BeTa, OYCHb IUIOTHBIN (HO MEHEE MPEIBIIYIIero), OpPeX0BaTO-TUINTIATON
(30-45) CTPYKTYPBI U CPEIHECYTIIMHUCTOTO COCTaBa; SANHUIHBIC KOPHHU, XOPOIIIO BHIPAKCHHBIC
cKeJeTaHbl ¥ KyTaHbl, Fe-Mn cTsoKeHUs ; TepeXxo/1 3aMETHBIM.

186



T'eneTnueckuit
TOPU30HT U €T0
MOIIIHOCTB, CM

XapaKkTepuCcTHKa TeHETHYECKOTO TOPU30HTA

Bt
(45-80)

CBEKUH, HEOIHOPOAHO OKPALICHHBIN, MIIOTHBINA WITIOBUAIBHBIN TEKCTYPHBII TOPU30HT;
Ha OCHOBHOM OypoM (oHe Oosee TeMHbIE KyTaHbI, CBETJIbIE CKEJIETAaHbl U OXPUCTHIC
ISITHA; OPEXOBATO-IUINTYATO-IPU3MOBHIHASI CTPYKTYpa (4-X ypOBHEH OpraHu3aluu) U
TSDKEJIOCYJIMHUCTBIA COCTaB; CKEJICTaHbl, KyTaHbl, OKaTaHHAs Tajbka, Mn CTSKEHUS;
Hepexo/1 3aMEeTHBIN

Bt
(80-100)

YBIQXHEHHBIH, HEOJHOPOIHO OKpAIICHHBIH, IUIOTHBIM (HO MEHEee IPEeJIbITyIIEro)
TOPU30HT; HA OCHOBHOM CBETIIO-OypoM (oHE OoJiee TEMHBIE (IITOKOJIATHBIC) TTIMHUCTHIC
KyTaHbl ¥ CH30BaThle Pa3BOJbI; KPYITHOOPEXOBATO-IUIMUTYATO-TIPU3MATHIECKAS CTPYK-
Typa (3-X ypoBHEH OpraHu3aii) U TSKEIOCYIIMHUCTBIN COCTaB; CKEeJIETaHbl, KyTaHBbI,
BKJIFOYEHHS TPaBUs, IEPEXOJ1 MOCTETIEHHBIN

B3
(100-140)

BJIQKHBIN, CBETIO-OyphIi ¢ CU30BaThIMHU Pa3BOJaMHU, CHIIbHO YIUIOTHCHHBIH TOPHU30HT
rpy000pEeX0BaTO-MPU3MOBHIHON CTPYKTYPBI U TSKEIOCYIIIMHUCTOTO COCTaBa; PEIKUE
CU30BAThIC CKEJICTAHBI, KYTaHbl, BKJIFOUCHHUS I'PaBUs, MEJKUC CIUHHYHBIC KOPHH, C
m1youHsl 130 cM Oosee BIaKHBINM U IIACTUYHBIN

Puc. 2. CtpoeHue npodunen nepHOBO-NMoA30/IUCTON CpeaHEeCYTNIMHMUCTOM NOoYBbl Ha NMNJ1aTo U

N3 npoBeneHHoro
obcnenoBaHug

nog cMelwaHHbIM necoM

CyLLeCTBeHHOro BnmvaHma. Kx nencreme
HNBETNPOBAJIOCb PacyH1eHeHHOCTbIO

MoYBEeHHOTIO
Ha OlMbITHOM ydacTKke

BMOHO, YTO MOLLUHOCTb MMaxoTHOro CMnov
BapbMpyeT B 3aBWCKMMOCTM OT KPYTW3HbI
CKNTIOHa W MUKpopenbeda (puc. 3, 4). Tak
Ha CKMoOHe KPyTM3HOM 5-70 MOLLHOCTb
MaxoTHOro  CMoa  yBeNuM4YMBanacb  OT
BEPXHEWM YaCTh K HUMKHEN. ITO CBA3aHO C
Pa3BUTUEM U MPOXOXKAEHWNEM SPO3NOHHbIX
npoueccoB. B BepxHeW 4acTy CKJTOHa
MOYBbI CpeAHEeCMbITble M MaxoTHbLIN ropwu-
30HT cocTaBnger 17-20 cM. Ha ck/oHe
KRYTWM3HOW 2-50, KOTOPbLIM MMEET BOIHYTYHO
dopMy 6onee MOLIHbINM MaxoTHbIM Fropu-
30HT B cpeaHen Yactm — 28-35 cm. BapmaH-
Tbl 00PaAbOTKM MO4YBbI He OKa3blBanu

penbeda 1 MNepeHOCOM MoYBbl B pesy/kTa-
Teé 3PO03MOHHbIX MpoLueccoB. Ha BTOpoM
MOBTOPEHWM B apeane HaMblTbiX MO4YB
aarke npu NoBepxHOCTHOM obpaboTKe na-
XOTHbIM FTOPU30OHT MMEET MOLLLIHOCTb 33 CM.
Ha omblTe B YCNOBUAX CKIOHOBOIO
penbeda MUHUMMaANbHOE 3Ha4YeHue MOLL-
HOCTW MaxoTHOro cnog coctasnget 10 cm
M COOTBETCTBYET BepxHeMy 2eMeHTy
cknoHa 5-70 roe npoBoawmMach BCMallka.
B 3ToM 4YacTu cknoHa 6epT Hadano BEKTOP
P03V M OerpagauMoHHble MpoLecchl
mayT 6onee MHTEHCKMBHO, YTO MPUBOOMT K
noTeEPU BEepPXHEro NAoOopPOaHOrO Clos.
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Puc. 3. UsSMeHeHne MOLLHOCTU NaxOTHOIo C/1od9 No4BbI (CM) Mo AeVUCTBUEM Pa3fIUYHbIX
npremMoB 06paboTKM NouBbl U penbeda.

Puc 4. MOLWHOCTb MAaXOTHOIMO FOPM3OHTA Ha Pa3/IMYHbIX d/IeMeHTax penbeda
(noBepxHOCTHas Ha 6-8 cM LWWeneBaHMe Ha 38-40 cM | noBTOpeHue).

CTaTnUCTUYeCKn aHanus TakXKe 3HayeHMe MOLHOCTM MaxoTHOro  Cros
MOKa3blBAET CW/bHbIM pa3Max MPU3Haka MoYBbl Ha 6,6 CM Bbllle Ha 1 onbiTe
Ha  MJ1AaKOPHOM penbedpe. CpegHee (Tabn. 3).
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Tabnuua 3

CtaTuctmnyeckas XapaKTepUCtTmKa MOLWHOCTU MaxXOTHOIro Csj104 no4Bbl.

XapakTepucTuka [Toka3arenp

MuHuMyM 18
HwxHuii KBaHTHIIh 27
Menuana 30
BepxHuii KBaHTUJIb 37
Makcumym 54

Cpennee 32,3

CTaHIapTHOE OTKIOHCHUE 7,33

DKciece 0,74

3aknveHune. MoOLIHOCTbL MaxoTHOro
rOpPW30HTa MOABEPXKEHA M3MEHEHMIO Mo[,
OEeNCTBMEM MPUPOOHBIX 1 aHTROMOreHHbIX
PaKTOPOB Ha CKITOHOBbIX MOAAX.

Mpn OCBOEHUM LLeNMHHbBIX OEPHOBO-

PbIXNeHVa © nepemMellnBaHua  pasnmy-
HbIX MO CBOWCTBAM eHETUUYECKUMX Topun-
30HTOB CO3[aeTcd MaxoTHbIM cnomn. Ero
MOLLHOCTb 3aBUCUT OT MybunHbl 0b6pa-
OOTKW, a cTeneHb [OMOreHHOCTM - OT

MOA30MMCTbIX MOYB B 0OOOPOT BOBMe-
KaeTca He TONMbKO MneperHomHo-akkyMys-
ATVBHbLIM, HO W 4acTb MOA30/MCTOrO
ropusoHTa. B pe3ynsrate ONUTENBHOIO

NMHTEHCKVBHOCTM Tlepe-MellBaHNA TeHeT-
NYeCKMX TOPMN3OHTOB C KOPpHEBbIMK
MOXHMBHBIMW OCTaTKaMW BO3[0E/1blIBa€MblX

KYNBTYP.
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ISHTIXON TUMANI SUG‘ORILADIGAN TUPROQLARINING
XOSSA VA XUSUSIYATLARI

Turdimuradov Dostonjon Muxitdinovich,
Stajyor-tadqiqotchi

Axmedov Almon Usmonovich,

g.x.f.n, katta ilmiy xodim

Turdaliyev Jamolbek Muminaliyevich,
Bo'lim boshlig'i b.f.f.d. katta ilmiy xodim

Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti

Annotatsiya. Maqolada Ishtixon tumani sug'oriladigan tuproglarining iglim sharoitlari,
xossa-xususiyatlari, yer maydonlarining granulometrik tarkibi, zichligi, sho‘rlanganlik darajasi

to'g'risidagi ma'lumotlar keltirilgan.

Kalit so‘zlar: tipik bo'z, o'tlogi-boz bo'z-o'tlogi, o'tlogi, otlogi allyuvial, o'tlogi-botgoq,
botgog-o'tlogi, tuproglar, granulometrik tarkib, zichlik, sho'rlanish.

AHHoTaTUMg. B cTaTbe npencraBfieHbl JaHHble O KIMMaAaTUYeCKNX YCI1OBUAX, CBOMCTBAX,
MexXaHM4YeCKOM COCTaBe, MJ/1I0THOCTW, CTerneHW 3aCOJIeHHOCTM OpOoLlaeMblX Mo4YB NWTbIXaHCKOIo

paéHa.
KrtoyeBble crioBa:

TUMUYHbBIN ceposem,

NYrOBO-CEPO3EMHbIV, CEepPO3EeMHO-/TYIOBbIM,

ﬂyFOBbII;I, 60ﬂOTHO—ﬂyFOBbII;I, ﬂyI'OBO—6OJ'IOTH bl, MEXaHNYECKMIM COCTaB, NMIOTHOCT, 3aCOMEHME MOYB.

Annotation. The article provides information on climatic conditions, characteristics,
mechanical composition, density, and salinity of the irrigated soils of Ishtikhan district.

Key words: typical sierozem, meadow-serozem, sierozem-meadow, meadow, swamp-
meadow, meadow-swamp, mechanical composition, density, soil salinity.

Kirish. Bugungi kunda dunyoda
50% dan ortig qishlog xofjaligi vyerlari
o'rta va kuchli darajada degradatsiyaga
uchragan, har yili 12 million gektarga
yaqgin yerlar qishlog xo'jaligi aylanmasi-
dan chigib ketmogda. Shu sababli mil-
lionlab insonlarning tirikchilik va yashash
vositasi  hisoblangan sug‘oriladigan va
lalmi yerlar xavf ostida golmoqgda.

Hozirgi  vagtda  Respublikamizda
sug'oriladigan gishlog xoYjaligi yerlaridan
samarali foydalanish olib borilayotgan
islohotlarning asosi  hisoblanib, mamla-
katimizda vyer resurslaridan, jumladan,
tuproglardan samarali va ogilona foyda-
lanish hamda, ularni muhofazalashning
huqugiy asoslari vyaratilgan. O'zbekiston

Respublikasi Prezidentining 2020-yil
7-sentabrdagi 606l-son  “Yer hisobi va
davlat  kadastrlarini  yuritish  tizimini

tubdan takomillashtirish chora-tadbirlari
to'g'risida’gi farmoni, 2022-yil 10-iyundagi
PQ-277-sonli  “Yerlar = degradatsiyasiga
garshi  kurashishning samarali  tizimini

yaratish chora-tadbirlari to'g'risida"gi
garori e'lon gilingan. Mazkur farmon va

garor Respublikamiz yer resurslaridan
foydalanish samaradorligini  va qgishlog
xo'jaligi  yerlari  unumdorligini  oshirish,

sug'oriladigan yerlardan boshga magsad-
larda foydalanishning oldini olish yuzasi-
dan gattig nazorat o'rnatish, shuningdek,
respublika yer fondi hisobini yuritishni
tizimlashtirish  bo'yvicha chora-tadbirlar
belgilangan.

Ishtixon tumani-Samargand shahri-
dan 68 km. uzoglikda joylashgan, viloyat-
ning Qo'shrabot, Payarig, Kattago‘rg‘on,
Pastdarg‘om tumanlari bilan chegaradosh.

Ishtixon tumani markazi Zarafshon
vodiysidagi gadimgi shahar bo'lib, Ogdar-
yo va Qoradaryo oralig'idagi Miyongol
orolida joylashgan, shimoliy qgismi adir va
girliklardan iborat bo'lib, Nurota tog'lari-
ning janubiy yon bag'ridagi tekislik bilan
tutashgan.

Iglimi kontinental, vegetatsiya davri
120-150 kun, havoning o'rtacha harorati
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27° S ni, yillik yog'inlarning o'rtacha
miqdori katta oraligda tebranib o'rtacha
350 mm. ni tashkil etadi.

Ishtixon tumani hududi yerlarida
bir yillik va ko'p villik efemer va efemeroid
o'tlar rivojlangan, madaniy o'simliklar esa
xo'jalik faoliyati bilan bevosita bog'ligdir.
Yowvoyi o'simliklardan yantoq, ogquray,
jiyda, do'lana, chakanda, zira, shirinmiya va
boshqgalar o'sadi.

Ishtixon tumanidan kesib o'tuvchi

Ogdaryo va Qoradaryo daryolar
sug'oriladigan yerlarning | qgayir usti
terrasasida yerosti suvlari 80-120 sm.

chuqurlikda joylashgan bo'lib, shag‘al va
gumli gatlamlar yuzada joylashganligi
hisobiga yaxshi ogimga ega. Il gayir usti
terrasasida esa yer osti suvlari 3-5 m.
chuqurlikda joylashgan bo'lib, relyefning
tabily sharoiti va daryodan uzogligiga mos
ravishda o‘zgaruvchan xarakterga ega. Ill-
IV gayir usti terrasalarida yerosti suvlari

5-8 m. chuqurlikda joylashgan va tuprog
hosil gilish jarayonlarida ishtirok etmaydi.
Tumandagi mavjud sug‘oriladigan
tuproglar Zarafshon daryosining I-1l-1ll va IV
gayir usti terrasalarida joylashgan.

Hudud tuproglarining umumiy
tavsifi: 2023-yil Ishtixon tumanida olib
borilgan tuprog tadgigotlari natijalariga
ko'ra tumandagi sug'oriladigan yerlarida
asosan tipik bo'z, o'tlogi-bo'z, bo'z-o'tloqi,
o'tlogi, o'tlogi allyuvial, o‘tlogi-botgoqg va
botgoq tuproglar targalgan. Tumandagi
sug'oriladigan  tuproglarining  umumiy
maydoni 25010 gektarni tashkil giladi,
shundan tipik bo'z tuproglar 8135,8 gektar
(32,6 %)ni, bo'z-o'tlogi tuproglar 24227
gektar (9,7 %) ni, o'tlogi tuproglar 131621
gektar (52,6 %) ni, o'tlogi-bo'z tuproglar
3199 gektar (1,3 %) ni, o'tlogi allyuvial
7714 gektar (31 %) ni, o'tlogi botgoq 116,2
gektar (0,5 %) ni, botgog-o'tlogi 819 gektar
(0,3 %) maydonlarni tashkil etadi (1-rasm).

Tipik bo'z Bo'z-o'tlogi O'tloqi

Tumanda tarqalgan tuproqlar

0,3 %

0,5% 3.1%

i 1,3 %

Botqog-o'tlogi O'tlogi-botqoq O'tlogi allyuvial O'tloqi bo'z

1-rasm. Ishtixon tumanida targalgan sug‘oriladigan tuproglar maydonlari, foiz hisobida

Olib borilgan tadgigotlar natijalariga
ko'ra, tumandagi mavjud sug'oriladi-
gan  tuproglarining granulometrik
tarkibi quydagicha: 22024 gektar (9 %)
og'ir gumogli, 15136,1 gektar (60 %) o'rta

qumogqgli, 65133 gektar (26 %) yengil
gumogli va 11582 gektar (5 %) gqumlogli
granulometrik tarkibdan iborat ekanligi
gayd qgilindi (2-rasm).

Tumandagi tuprogqlarning granulometrik tarkibi

80.0
60,5 %
60,0
40,0
280 8,8 %
0.0  —
Og'ir qumogqlar O'rta qumoglar

20000,0

15000.0

10000,0
26 % ’

5000,0

4,6 %
I 0,0
Yengil qumoglar Qumlogli

2-rasm. Ishtixon tumanida targalgan sug‘oriladigan tuproqglarning granulometrik tarkibi
bo‘yicha maydonlari, foiz hisobida.
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Yuqgoridagilardan ko'rishimiz mum-
kinki, tumandagi mavjud sug'oriladigan
verlarning asosiy qgismini o‘rta qumoqg]li

AGROTUPROQSHUNOSLIK

granulometrik tarkibli
tashkil giladi.

(60 %) tuproglar

Jadval

Ishtixon tumani sug‘oriladigan tipik bo‘z va o‘tloqi tuproglarining granulometrik tarkibi

Zarrachalar o‘lchami, mm, da, migdori % da.

Kesma | Chuqurlik Qum Chang Il Fizik loy Granulometrik

No sm - - - - - < tarkib
025 | 51" | 006 | 001 | 0o0s | ooor | 0% |
Lyossimon yotqiziqlarda tashkil topgan Zarafshon daryosining IV qayr usti terrasasi. Sug‘oriladigan tipik bo‘z
tuproglar. Ishtixon tumani Yangikent massivi.

0-29 15 6,5 331 | 421 6,4 5,6 4.8 16,8 Qumlog
65 29-56 11 6,0 325 | 404 7,2 48 8,0 20,0 Qumlog
56-82 15 50 32,3 | 42,8 8,0 4,8 5,6 18,4 Qumlog
82-128 1,0 4,0 32,2 | 452 6,4 4,0 7,2 17,6 Qumloq

0-28 0,8 15 26,2 | 50,1 8,7 9,5 32 214 Yengil qumoq

129 28-46 1,0 2,0 239 | 509 8,7 8,7 4.8 22,2 Yengil qumoq
46-90 0,5 0,7 28,0 | 51,7 8,0 8,7 2,4 19,1 Qumlog
90-138 04 0,8 288 | 532 7,2 8,0 1,6 16,8 Qumloq

Allyuvial yotqiziqlarda tashkil topgan Oqdaryoning I-II qayr usti terrasasi. Sug‘oriladigan o‘tloqi tuproqlar. Ishtixon
tumani M.Jo‘raev nomli massiv.

0-29 45 17,0 205 | 262 | 119 119 8,0 31,8 O'rtaqumoq

30 29-52 35 151 259 | 246 9,5 11,1 10,3 30,9 O'rtaqumoq
52-87 2,5 14,0 26,3 239 | 10,3 11,9 11,1 33,3 O'rtaqumoq

87-131 50 14,7 23,9 26,2 | 11,1 11,9 7,2 30,2 O'rtaqumoq

0-28 2,5 50 186 | 231 | 11,1 24,6 151 50,8 Og'ir qumoq

147 28-48 2,0 45 180 | 223 | 11,9 25,4 15,9 53,2 Og'ir gumog
48-83 15 7,0 192 | 246 | 135 20,7 135 47,7 Og'ir qumoq

83-138 0,7 9,8 19,6 26,2 | 12,7 20,7 10,3 43,7 O'rtaqumoq

Tumandagi mavjud sug'oriladigan 19116,1 gektar sug‘oriladigan tuproglar

tuproglarning 46129 gektari kam, 1702,3
gektari esa o'rtacha darajada zichlashgan.
Bu tumandagi sug'oriladigan tuprog-
larning umumiy maydoni 63152 gektarni
tashkil giladi, shundan M. Jo'raev nomli

massivda  zichlashgan tuproglar 16112
gektarni, A.Berdiqulov nomli massivda
©690,3 gektarni, ANuldashev nomli
massivda 673,6 gektarni, va A.Navoiy nomli
massivda 6512 gektarni tashkil etadi.
Yugoridagi massivlarda zichlik  yuqgori
darajada  ifodalanganligini  ko'rishimiz
mumkin.

Tumanning umumiy sug‘oriladigan
maydonlarini  sho'rlanish  darajalari
bo'lib, 55810 gektar  yer
kuchsiz, 2061 gektari o‘rtacha
maydon esa kuchli
bo'lib, golgan

yer
turlicha
maydoni
va 106,7 gektar
darajada  sho‘rlangan

sho'rlanmagan.
Xulosa

1.O'rganilgan hudud sug‘oriladigan
tuproglari granulometrik tarkibiga ko'ra,
og'ir, o'rta, yengil gumogli va qumloglar-
dan iborat.

2. Tuman yerlarida asosan tipik bo'z,
o'tlogi-boz, boz-o'tlogi, o'tlogi, o'tlogi-
allyuvial, o'tlogi-botgogq va botgoq tup-
roglar targalgan.

3. Tumanning sug'‘oriladigan tuprog-
lari orasida o'tlogi tuproglar asosiy o'rinni
egallaydi. Sug'oriladigan tuproglarga
unumdorligi va hosildorligiga salbiy ta'sir
etuvchi omillardan biri suvda oson eruv-
chi tuzlar migdori bo'lib, tuman tuproglari
asosan kuchsiz, ortacha, ayrim tuprog
ayirmalarida kuchli sho'rlanish holatlari
kuzatiladi.
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Annotatsiya. There are presented data on the content and reserves of humus, gross and
mobile forms of nitrogen, phosphorus and potassium in old-irrigated meadow alluvial soils
of six districts of the Bukhara region of the Republic of Uzbekistan; an assessment of their current
state in terms of provision with mineral nutrition elements is given. The content of humus in
the arable layer in all areas is equal to 0,62-097 % and decreases along the soil profile to
0,20-0,53 % at a depth of more than 1.5 m. The gross amount of nitrogen in the arable layer is
0.049-0.088 %, phosphorus 0,21- 0,35 %, potassium 0,82-2,80 %. According to the content of
nitrate nitrogen in the arable layer, there are significant differences between the districts of
the region: in the northern 1,7-5,5 mg/kg of soil, in the southern 46,8-577 mg/kg. The content of
mobile forms of phosphorus in the arable layer of all soils is 10,8-23,5 mg/kg of soil, potassium
108-150 mg/kg.
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Key words: meadow soils, humus content and reserves, gross and mobile forms nutrients
nitrogen, phosphorus.

Annotatsiya. Magolada O'zbekiston Respublikasi Buxoro viloyatining oltita tumanidagi
eski sug‘oriladigan o'tlogli allyuvial tuproglarda gumus, yalpi va ko‘chma azot, fosfor va kaliyning
miqgdori va zaxiralari hagida ma'lumotlar keltirilgan; ularning mineral ozuga elementlari
bilan ta’'minlanganlik jihatidan hozirgi holati baholangan. Barcha tumanlarda haydaladigan
gatlamdagi gumus miqgdori 0,62-0,97% ni tashkil qgiladi va 1,5 m dan ortig chuqurlikda tuproq
profili bo'ylab 0,20-0,532% gacha kamayadi. Haydaladigan gatlamdagi yalpi azot migdori 0,049-
0,088% ni: fosfor 0,21-0,35, kaliy 0,82-2,80% ni tashkil giladi. Haydaladigan gatlamdagi nitrat
azotining migdori mintaga tumanlari o'rtasida sezilarli farglarni ko'rsatadi: shimoliy tumanlarda
tuprogda 1,7-55 mag/kg, janubiy tumanlarda 46,8-577 mg/kg. Barcha tuproglarning haydala-
digan gatlamida mavjud fosfor shakllarining migdori 10,8-23.5 mg/kg tuprogni, kaliy esa 108-150
ma/kg ni tashkil giladi.

Kalit so‘zlar: o'tloq tuproglari, gumus migdori va zaxiralari, o‘'simlik mineral ozugalarining
valpi va mavjud shakllari: azot, fosfor, kaliy.

AHHoTauus. lpefcTaBneHbl OaHHble MO COOEPXaHWIO W 3amacaM rymyca, BafioBbIX U
NOAOBUXKHbBIX GOPM a30Ta, Gocdopa M Kanma B CTapOOpOLLIaeMblX NTYTrOBbIX aflTtoBManbHbIX MOYBax
LecTn panoHoB Byxapckol obnact Pecnybnrkim Y3b6ekuncTaH; AaHa OLeHKa MX COBPEeMEeHHOro
cocTosaHMA Mo obecnedyeHHOCTV 2neMeHTaMM MUHepanbHOro nuTaHua. CodepykaHue rymyca
B MaxOTHOM Cfloe BO BCex panoHax coctaBnger 0,62-097 % 1 yMeHbllaeTca no noYBEHHOMY
npodunto oo 0,20-0,53 % Ha rnybuHe 6onblie 1.5 M. BanoBoe KOAMYECTBO a30Ta B MaxoTHOM
cnoe 0,049-0,088 %; dochopa 0,21-0,35, kanua 0,82-2,80 %. No cogepaHuto HUTPaTHOro a3oTa
B MaxOTHOM C/10€ OTMeuatoTCa 3HaYMTeIbHbIE Pa3NMUYMa Mexay parioHaMm obnacTu: B ceBepPHbIX
1,7-55 Mr/Kr. MOuUBbl, B IOXKHbIX 46,8-57,7 Mmr/kr. CogepykaHue MOABUMKHbIX GopM docdopa B
MaxoTHOM croe Bcex MoyB cocTaBnaeT 10,8-23,5 Mr/Kr. mouBbl, kanua 108-150 Mr/kr.

Krnro4deBble c/10Ba: f1yroBble MOYBbI, COOEPXKaHWE M 3amachl ryMyca, BasioBble M MOABVIKHbIE
POPMbI 2IEMEHTOB MUHEPANBbHOIO MUTAaHMSA PacTEHMI: 30T, POCPOopP, Kanmm.

INTRODUCTION. Research work modern geographic information systems.

is being carried out around the world
in a number of priority areas devoted
to studying the state of soil fertility, its
indicators and their relationship with
other factors, and modeling processes of
changes in soil fertility. In addition, when
studying the agrochemical characteristics
of soils and their assessment, modern
geoinformation technologies are used,
on the basis of which measures to
manage soil fertility are developed and
implemented in production in order to
increase it. Today, in the development of
agriculture in Uzbekistan, increasing soil
fertility, cultivating agricultural land and
using agrotechnical measures taking
into account their specific properties are
of particular importance. Some success
has been achieved in this direction in the
republic, but insufficient attention has
not been paid to research on the use of

“The third direction of the development
strategy of the new Uzbekistan for 2022-
2026, consisting of seven priority areas
developed on the basis of the principle
“action strategy to development strategy”,
consists of priority tasks identified for the
development of the national economy,
its growth rate at the level of modern
requirements. As well as the introduction
of market principles that ensure free
competition in agriculture, in particular
the abolition of state orders for the
cultivation of cotton and grain, thereby
increasing the economic  efficiency
of production and increasing the
productivity of producers” are identified
as important strategic objectives [1] this
regard, scientifically based management
of soil fertility plays an important role in
increasing it, efficient use of land resources
and the development of advanced
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agrotechnical measures. Today, the
world is conducting research in the
following priority areas of preventing and
combating soil salinization: developing
technologies for reducing water
consumption for filtration from irrigation

networks on saline irrigated lands;
increasing the efficiency of irrigation
networks and improving technologies

that prevent groundwater levels from
rising; creation of various types of collec-
tor and drainage structures for the radical
reclamation of saline lands; improvement
of methods for washing saline lands:
creation of salinity-resistant  species
and varieties of agricultural crops and
development of agricultural technologies
for their cultivation [2]. Based on many
years of research, M.M.Tashkuziev,
S.K.Ochilov [3] proposed a number of new
theoretical questions for a comprehensive
study of the chemical state of the main
types of soils, in particular humus. As a
result of studying the humus content,
changes in the fractional and group
composition of organic matter and the
mobility ratios of humus depending on
the granulometric composition of the
soil, agricultural background, irrigation
period and watering level, they identified
mobile humic substances that are of
direct importance for assessing soil fertility.
They studied the patterns of changes in
humus content under the influence of
anthropogenic factors in intensive agri-
culture.  M.Umarov, R.Kurvantaev [2]
conducted scientific research on optimiza-
tion and management of soil fertility in
desert regions Uzbekistan. They found
the boundaries of soils of different
granulometric compositions with better
capillary properties and concluded that
with increasing density, the agrochemi-
cal properties of soils deteriorate and
their salinity increases. Scientists of the
republic [4-8] and others conducted a
series of studies to study the features of
the formation and development of soils

in the regions of Uzbekistan, determine
their morphogenetic structure, change
their properties under the influence of
irrigated agriculture, as well as develop
measures to prevent soil degradation
processes However, insufficient studies
of agrochemical properties, features of
the formation of agroirrigation horizons,
and changes in the layers of the soil
profile under the influence of anthropo-
genic impact have been carried out in
the Bukhara region [M-17]. The purpose
of our study was to assess the current
state of irrigated meadow soils in various
areas of the Bukhara region, to determine
their characteristics in order to develop
scientifically based recommendations for
improving agrochemical properties.

MATERIALS AND METHODS. Old
irrigated meadow soils formed on alluvial
deposits were chosen as the object of
research. The research was carried out
in soil-field and laboratory conditions,
according to the methodology of “Guide
to chemical and agrophysical analyzes
of soils when monitoring lands” [9],
the reliability of the results obtained
was assessed using the Microsoft Excel
program  on based on's manual
B.A.Dospehov [10].

RESULTS AND DISCUSSION. The
table data shows that the humus content
in the arable soils studied is in the range
of 0.80-097%, with the exception of the
Kagan district (Buston massif), where this
figure is more significant and amounts to
0.62%. At the same time, under constant
horizon conditions, a sharp change in
the humus content in the soil between
the studied areas is not observed (0,59-
0,63%), except for Gijduvan Zarafshan
massif, Bakhtishad Amon Zamini farm
and Shafirkan Bobur massif, farm “Mirzo
Jamshid”. Recently (Shafirkan region) the
highest humus content has been recorded
for all horizons of the soil profile - from
097% in the arable layer to 0,53% in the
area of 115-156 sm (table).
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Table.
Agrochemical composition of irrigated meadow soils in Bukhara region
Layer depth, Humus. % Gross, % Mobile, mg/kg
sm ’ N | P | K NO, | PO. | KO
Gijduvan district massif «Zarafshany

0-33 0,86 0,049 0,26 0,82 1,7 23,0 150
33-48 0,72 0,031 0,26 0,73 31 19,0 135
48-74 0,62 0,019 0,21 0,74 20 13,0 90
74-105 0,53 0,014 0,19 0,72 4,8 12,0 60

105-132 0,33 0,013 0,15 0,60 3,7 10,0 55

132-170 0,27 0,012 0,12 0,67 14 9,0 40

170-200 0,20 0,010 0,10 0,60 42 6,0 30
Shafirkan district massif Bobur

0-38 0,97 0,088 0,35 1,00 55 16,0 148
38-53 0,89 0,071 0,24 0,79 1,6 13,0 128
53-85 0,72 0,065 0,18 0,61 25 12,0 80
85-115 0,70 0,049 0,16 0,61 15 12,0 50

115-156 0,53 0,038 0,10 0,60 1,7 10,0 35
Vabket district massif I.Naimov

0-27 0,94 0,058 0,26 2,30 46,8 11,5 108
27-42 0,63 0,056 0,24 2,10 45,7 10,0 103
42-70 0,41 0,048 0,27 2,40 25,7 8,0 80

70-105 0,37 0,040 0,23 2,10 20,4 8,0 70

105-135 0,31 0,040 0,20 2,00 17,5 7,3 65

135-155 0,30 0,029 0,19 1,80 14,5 6,0 60
Zhandar district massif «Istiklol»

0-35 0,80 0,062 0,31 2,10 57,7 10,8 130
35-50 0,62 0,058 0,29 2,30 50,1 9,5 118
50-75 0,52 0,048 0,28 2,00 46,8 8,0 110

75-105 041 0,050 0,26 1,80 45,7 7,3 93

105-132 0,44 0,048 0,25 1,60 31,6 7,8 70

132-180 0,36 0,045 0,24 1,50 25,7 6,7 63
Kagan district massif «Bustony»

0-25 0,62 0,055 0,21 2,80 46,8 23,0 115
25-38 0,60 0,034 0,23 2,60 25,7 15,1 108
38-68 0,48 0,048 0,50 2,20 20,4 134 95
68-96 0,60 0,057 0,37 2,10 19,5 10,0 88

96-124 0,38 0,029 0,21 2,00 18,6 10,0 70

124-155 0,28 0,024 0,17 1,80 175 8,0 65

155-185 0,26 0,023 0,16 1,60 14,5 7,3 60
Karakul district massif «Dargali»

0-35 0,86 0,056 0,29 2,10 50,1 235 140
35-62 0,59 0,045 0,23 2,00 46,8 18,3 115
62-90 0,40 0,045 0,25 2,00 31,6 11,5 128

90-115 0,50 0,050 0,24 1,80 20,4 11,5 115
115-147 0,46 0,048 0,21 1,60 219 10,0 103
147-186 0,38 0,029 0,16 0,80 12,9 75 93

By terms of the content of mobile
forms of phosphorus in the arable and
subarable soil layers, the soils of most
regions are average (15-30 mg/kg), with
the exception of Vabket (I.Naimov massif)
and Zhandar (Istiklol massif) regions,
where this figure is 95 -11.5 mg/kg soil.
In all soils, the content of mobile phos-
phorus in the profile decreases to 6.0-10.0
mg/kg of soil at a depth of more than
15 m. In terms of the amount of mobile
potassium in the arable and subarable
layers (103-150 mg/kg), all soils studied are

low-income. With increasing depth along
the soil profile, the content of available
potassium decreases to 30-93 mg/kg of
soil.

CONCLUSION. According to the
studied indicators of the content of humus
and elements of mineral nutrition of plants,
there are no sharp differences between
the studied regions of the Bukhara region,
but for each one can note a certain spe
cificity of soil conditions. In old-irrigated
meadow alluvial soils, the amount of
humus in the arable layer is 0.62-0.97%, in
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the sub arable layer — 0.59-0.89%. The gross
amount of nitrogen in the arable layer is
0.049-0.088%; phosphorus - 0.21-0.35%,
potassium — 0.82-2.80%. In terms of the
content of nitrate nitrogen in the arable
layer, there are significant differences
between the regions of the region: in the

northern, its content is 1.7-55 mg/kg of
soil, in the southern — 46.8-57.7 mg/kg. The
content of mobile forms of phosphorus
in the arable layer of all soils is 10.8-235
mg/kg of soil, potassium - 108-150 mg/
kg, which indicates a low supply of this
element.
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Annotatsiya. Ushbu maqgolada sun'ly kolmatajlangan tuproglarida o'stirilayotgan
shaftoli, bodom va pista daraxtlarining kimyoviy elementlarni o'zlashtirish xususiyatlari biologik
singdirish koeffitsiyenti (BSK) yordamida baholandi. Elementlarning makro, mikro, ultramikro,
lantanoid va toksik guruhlari bo'yicha litosfera klarki hamda, tuprogdagi konsentratsiya bilan
tagqosiy tahlil gilindi. Tadgigot natijalari shuni ko'rsatdiki, bodom Ca, Mn va As ni nisbatan
yugori darajada akkumulatsiya giladi, pista esa Zn, Se va Hg bo'yicha yuqgoriroq BSK ko‘rsatkich-
lariga ega. Shaftoli esa K va Ca bo'yicha bargaror o'zlashtirishga ega bo'lib, mikroelementlar
bo'yicha konservativ fiziologik xususiyat namoyon etadi. Tahlillar o'simliklarning biogeokimyoviy
moslashuvlari, tuprogning kolmatajlanish darajasi shuningdek, elementlarning migratsiya
shakllariga bog'ligq ekanini ko'rsatdi.

Kalit so‘zlar: biologik singdirish koeffitsiyenti, geokimyo, kolmatajlangan tuprog, makro-
elementlar, lantanoidlar, toksik elementlar.

AHHoTaums. B cTaTbe MpencTaBfeHbl pe3ynsraThl MCCNeAoBaHWa KoadbdULUmeHTa buono-
rmdeckoro nornoweHuna (KBIM) XMMUYecKkmnx 31eMeHTOB MepPCUKOM, MUHOANEM 1 GUCTALLKOW,
BblpalLBaeMbIMIM Ha KOIMATMPOBaHHbIX MoYBax oa3uca. [1poBefeHO CpaBHEHKWE CoLepKaHWe
3NEMEHTOB B MOYBe, NUTOCHEPHbDBIX KMapKax W pacTUTeNbHOM TKaHW. MUHAaNb OTNMYaeTCH
BbICOKOW akkymynaumem Ca, Mn n As, Toroa kak ducrallka OeMOHCTPUpPYeT 6ofnee BbiCOKME
3HaveHna KBIM gna Zn, Se wn Hg. lNepcuk xapakTtepusyetca CTabuiibHbIM ycBoeHueM K 1
Ca M KOHCepBaTWBHbLIM MOMOWEHMEM MUKPOI1EMEHTOB. YCTAaHOBAEHO, 4TO OCOOEHHOCTU
OUNOreoXMMMUUYECKOM  CENEKTVMBHOCTM  PacTeHMI  OOYCMOBAEHbI YPOBHEM  KOMMaTWPOBaHMS,
MUIPALMOHHBIMU GOPMaMK IMTEMEHTOB M GU3UNONOTUUYECKMMK MEXaHU3MaMIM afanTaumm.

Kmoyesble cnoBa: KBI1, reoxvMusa, KOMMATUPOBAHHbIE MOYBbl, MUKPO3EMEHTHI,
NaHTaHOWObl, TOKCUYHbBIE SNTEMEHTHI.

Annotation. This study investigates the biological absorption coefficients (BAC) of chemical
elements in peach, almond, and pistachio trees grown on colmatated oasis soils. Macro-, micro-,
trace-, lanthanide-, and toxic elements were analyzed and compared with lithospheric Clarke
values and soil concentrations. The results show that almond actively accumulates Ca, Mn, and
As, whereas pistachio demonstrates relatively higher BAC for Zn, Se, and Hg. Peach exhibits
stable uptake of K and Ca and conservative absorption of microelements. Differences in element
accumulation reflect plant physiological adaptation, soil colmatation degree, and geochemical
mobility of elements.

Key words: biological absorption coefficient, geochemistry, colmatated soils, macroelements,
lanthanides, toxic metals.

Kirish. Sun’iy kolmatajlangan tup- da mayda zarrachalar cho'kishi, karbonat-
roglari agroekotizimlarning eng murak- larning ko'payishi, sho'rlanish va
kab geokimyoviy muhitlaridan biridir. strukturaning o'zgarishi  sodir  bo'lishi
Bunday tuproglarda irrigatsiya jarayoni- kolmataj mahsulotiga  garab  ijobiy
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yoki salbiy bo'lishi mumkin. Natijada
elementlarning migratsion xususiyatlari,
ularning bioqulay shakllari hamda, o'sim-
lik tomonidan o‘zlashtirilish dinamikasi
sezilarli darajada o'zgaradi.

O'simliklar ~ tomonidan Kimyoviy
elementlarning  o'zlashtirilishi  ularning
ekologik moslashuvi, fiziologik ehtiyojlari
shuningdek, tuprog-o'simlik tizimining
geokimyoviy  bargarorligini  belgilaydi.
Ushbu jarayonni baholashda eng
samarali  ko'rsatkichlardan biri  bu -
Biologik Singdirish  Koeffitsiyenti (BSK)
po'lib, u o'simlik to‘gimasidagi element
konsentratsiyasining tuproq yoki litosfera
klarkining nisbatida aniglanadi[l,4].

Mazkur tadgigot shaftoli, bodom va
pista kabi voha sharoitida keng ekiladigan

mevali daraxtlarning geokimyoviy xossa-
xususiyatlarini  o'rganishga  qgaratilgan.
Ushbu daraxtlar fiziologik ehtiyojlari,

suvga bo'lgan talabi va tuzga chidamlilik
darajasi bilan farg gilgani uchun ularning
BSK ko'rsatkichlari ham sezilarli farglanishi
kuzatiladi.

Tadqiqot uslubi va ob'yekti. Tadgigot
natijalarini  o'rganishda V.V.Dokuchayev-
ning morfogenetik usuli, M.A.Glazovskaya
va AlPerelmanning pedogeokimyoviy
usullaridan foydalanilgan. Tuproglarning

kimyoviy  elementar  tahlili  neytron-
aktivatsion usul yordamida o‘tkazildi.

Litosferadagi elementlarning migrat-
siyasi, akkumulyatsiyasi, differensiatsiyasi
to'g'risidagi  ilmiy  tadgigotlar  yagin
tarixga ega. Natijalar litosfera klarki va
D.I.Mendeleyev davriy tizimidagi o'rni
o'rtasidagi bog'liglikni ko'rsatdi.

Uch xil mevali daraxt tahlil qgilindi:
Shaftoli (Prunus persica), Bodom (Prunus
dulcis), Pista (Pistacia vera) va sun'iy
kolmatajlangan tuproq.

Tuprog va o'simlik namunalarini olish,
Namuna olish FAO (1998) tavsiyalariga
asoslanib: tuprogning 0-30 sm gatlamidan;
o'simliklardan vyillik vegetativ poyalar yoki
barglarda amalga oshirildi[3].

Tadgiqot natijasi. O'simliklarning
elementlarni o'zlashtirish darajasi
ularning biogeokimyoviy  funksiyasini
tavsiflaydi va “Biologik singdirish
koeffitsiyenti” (BSK) orgali baholanadi.
BSK o'simlik to'gimasidagi element
konsentratsiyasining litosfera (ona jins) yoki
tuprogdagi  konsentratsiyaga nisbatida
aniglanadi. Ushbu ko'rsatkichlarning

shaftoli, bodom va pista uchun solishtirilishi
ularning elementlarni tanlab o'zlashtirish
xususiyatlarida sezilarli farglar mavjudligini
ko'rsatadi.

1-jadval
Shaftoli, bodom, pistaning biologik singdirish koeffitsiyenti (BSK)
Shaftoli Shaftoli Bodom Bodom Pista Pista
Element

mkg/g BSK mkg/g BSK mkg/g BSK
Mn 47,8 0,048 81,7 0,082 28,0 0,028
Na 280 112,000 732 292,800 348 139,200
K 20700 8280,000 16800 6720,000 14200 5680,000
Sm 0,035 0,004 0,023 0,003 0,02 0,003
Mo 24 2,182 1,1 1,000 0,31 0,282
Lu 0,0023 0,003 0,0026 0,003 0,001 0,001
U 0,05 0,020 0,076 0,030 <0,01 -
Yb 0,016 0,048 0,015 0,045 <0,01 -
Au <0,001 - 0,0011 0,324 <0,001 -
Nd <10 - <10 - <10 -
As 0,32 0,058 0,34 0,062 0,19 0,035
Br 2,8 1,333 3,7 1,762 4,2 2,000
Ca 23600 7972,973 33500 11317,8 16600 5608,108
La 0,43 0,015 0,18 0,006 0,18 0,006
Ce 0,29 0,004 0,31 0,004 0,33 0,005
Se 0,034 680,000 0,042 840,000 0,044 880,000
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Element Shaftoli Shaftoli Bodom Bodom Pista Pista

mkg/g BSK mkg/g BSK mkg/g BSK

Hg 0,056 6,747 0,063 7,590 0,065 7,831

Th 0,061 0,005 0,059 0,005 0,063 0,005

Cr 0,53 0,006 0,58 0,007 0,48 0,006

Hf 0,022 0,004 0,041 0,007 0,045 0,008

Ba 10,3 1,585 14,6 2,246 13,7 2,108

Sr 74 0,218 715 0,210 73,2 0,215

Cs 0,042 0,008 0,034 0,007 0,046 0,009

Sc 0,05 0,007 0,04 0,006 0,05 0,007

Rb 11,5 0,115 12,6 0,126 14,2 0,142

Zn 24,2 0,292 22,9 0,276 24,0 0,289

Co 0,19 0,011 0,32 0,018 0,27 0,015

Fe 213 45,806 245 52,688 224 48,172

Sh 11 0,183 14 0,233 1,7 0,283

Ni 0,22 0,004 0,31 0,005 0,34 0,006
Makroelementlar (K, Ca, Na) daraxtlarda juda past BSK (0,004-0,040),
bo'vicha tahlil natijalari shuni ko'rsatdiki, bu ushbu metallarning o'simliklarda
barcha uch o'simlikda kaliy BSK 0,7-138 toksiklik chegaralariga yaginlashmaslik

oraligida bo'lib, K ning yugori o'simlik
fiziologiyasidagi muhim  osmoregulya-

uchun gat’iy nazorat bilan ozlashtirilishini
ko'rsatadi.

torlik va transport jarayonlaridagi roli Fe ning BSK uchala o'simlikda bir
tufayli  faol o'zlashtirilishini  tasdiglaydi. xil past darajada (0,005-0,008) bo'lib,
Aynigsa, bodomda K ning tuprogdan temirning tuprogdagi oksid-gidroksid
o'zlashtirish  koeffitsiyenti  yuqori  (1,12— shakllari o'simlik uchun giyin eruvchanligi
138) bo'lib, bu uning qurug iglim bilan bog'lig.
sharoitida kaliyga yugori talabi bilan Ultra mikroelementlar va lantanoidlar
izohlanadi. (La, Ce, Nd, Sm, Yb, Lu) bo'yicha
Ca bo'yicha esa shaftolida 157-270, kuzatishlar shuni ko‘rsatdiki, barcha uch
bodomda 2,23-384, pistada 110-190 o'simlikda BSK juda past (0,003-0,015),

bo‘lgani holda, bodom o'zini Ca ni intensiv. bu esa lantanoidlarning tuprogda kam
to'playdigan o'simlik sifatida namoyon eruvchanligi  va o'simlik  tomonidan
giladi. Bu Ca ning bodom mevasida selektiv ravishda cheklangan holda

po'stlog va gattig endokarp shakllanishi-
dagi ishtiroki bilan bog'lig. Natriy bo'yicha
esa barcha o'simliklarda BSK juda past
bo'lib (0,02-0,12), Na ning fiziologik jihatdan

o'zlashtirilishini tasdiglaydi[5,6,7].

Aynigsa, Sm, Nd, Au va Yb bo'yicha
ba'zi giymatlarning <O ko'rinishida chi-
gishi ularning o‘lchov chegarasidan past

ikkilammchi  ahamiyatga ega ekanini bo'lganini ko'rsatadi. Bu elementlar o'sim-
ko'rsatadi [2]. liklar tomonidan asosan passiv tarzda, suv
Mikroelementlar (Mn, Zn, Cu, Co, ogimi bilan birga juda kichik migdorda

Ni, Fe) bo'yicha solishtirma tahlil shuni
ko'rsatdiki, Mn ning BSK shaftolida 0,048-
0,083, bodomda 0,082-0,142, pistada esa
0,028-0,049 bo'lib, bodom Mn ni ko'prog
to'playdi.

Zn bo'yicha uchala o'simlikda BSK
devarli o'xshash (0,21-0,48), ammo pistada
Zn ning tuprogdan o'zlashtirilishi nisbatan
yuqgoriroq (0,458-0,480).

Co va Ni elementlari bo'yicha barcha

gabul gilinishini anglatadi.

Toksik elementlar va metalloiddar
(As, Hg, Sb, Cr, Se) bo'yicha tahlil shuni
ko'rsatadiki, As ning BSK shaftolida 0,034-
0,058, bodomda 0,062-0,068, pistada
0,020-0,038 bo'lib, bodom As ni boshga
o'simliklarga nisbatan faolrog to'playdi.
Bu bodomning geokimyoviy jihatdan
“akkumulyator tipli o'simlik” xususiyatiga
ega ekanini ko'rsatadi.
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2-jadval

Shaftoli, bodom, pistaning biogeokimyoviy xususiyati

Element guruhi Shaftoli Bodom Pista
Makroelementlar (K, Ca, K va Ca o‘rtacha-yuqori, Makroelementlar (K, Ca, K va Ca o‘rtacha-yuqori,
Na) Na past Na) Na past
Mikroelementlar (Mn, Zn, Barqaror, konservativ Mikroelementlar (Mn, Zn, Bargqaror, konservativ
Fe, Co, Ni) o' zlashtirish Fe, Co, Ni) o' zlashtirish
Toksik elemg:)tlar (As, Hg, Past-o' rtacha Toksik elem;tel)tlar (As, Hg, Past-o' rtacha
Lantanoidlar (La, Ce, Sm, Lantanoidlar (La, Ce, Sm,
Lu, Yb) Juda past Lu, Yb) Juda past
Geokimyoviy iz elementlar O'rtacha, Cabilan Geokimyoviy iz elementlar O'rtacha, Cabilan
(Sr, Ba, Cs) antagonistik (Sr, Ba, Cs) antagonistik
Hg bo'yicha pistada va bodomda koeffitsiyentlari tahlili shuni ko'rsatdiki,
BSK giymatlari 0,23-0,27, shaftolida esa shaftoli, bodom va pista daraxtlari

-0,23 bo'lib, uchala o'simlikda simobning
o'zlashtirilish  mexanizmlari o'xshashligini
bildiradi.

Sb bo'yicha esa nihoyatda yuqori
nisbatlar  kuzatilgan  (1000-1700), bu
yerda tuprogdagi Sb giymatlari juda past
bo'lgani tufayli BSK koeffitsiyenti shartli
ravishda yugori chiggan. Shu sababli Sb
bo'yicha natijalar fagat nisbiy baho sifatida
talgin qgilinishi kerak.

Stronsiy va bary kabi izotopik
elementlar bo'yicha uchala o'simlikda BSK
bir-biriga yaqgin (0,18-0,24), bu ularning
Ca bilan biokimyoviy antagonizmi tufayli
o'xshash tarzda o'zlashtirilishini ko'rsatadi.

Cs, Sc, Hf kabi elementlarda BSK
juda past bo'lib (0,006-0,009), ular o'simlik-
lar tomonidan cheklangan va qat'ly
selektiv o'zlashtirilishini bildiradi.

Umuman olganda, shaftoli, bodom
va pista daraxtlari o'simliklarining biologik
singdirish xususiyatlari o’zaro farglanadi.

Bodom elementlarni, aynigsa K, Ca,
Mn va As ni relikt o'simliklar kabi yugorirog
darajada o'zlashtiradi.

Pista esa Zn, Se va Hg bo'yicha
nisbatan yugori o'zlashtirish ko'rsatkich-
lariga ega bo'lib, bu uning qurg‘oqgchilik
sharoitida mavjud bo'lgan elementlarga

moslashganligini ko'rsatadi. Shaftoli esa
asosan makroelementlar (K va Ca)
bo'vicha largaror o'zlashtirishga ega

po'lib, mikroelementlar bo'yicha nisbatan
konservativ xususiyat namoyon etadi.
O'simliklarning  biologik singdirish

elementlarni  o'zlashtirishda o'ziga xos
biogeokimyoviy selektivlik namoyon etadi.
Makroelementlardan K va Ca wuchala
o'simlikda faol o'zlashtirilsada, bodom
Ca ni eng yuqgori darajada to'playdigan
o'simlik sifatida ajralib turadi [11].

Mikroelementlardan Mn, Zn va Fe
ning nisbatan bargaror o'zlashtirilishi
kuzatilgan bo'lsa, Co, Ni, Cr kabi elementlar
juda past BSK bilan xarakterlanib, ularning
fiziologik cheklangan qgabul qilinishini
bildiradi.

Lantanoidlar (La, Ce, Sm, Lu, Yb) va
ultramikroelementlar (Au, Nd) bo'yicha
barcha daraxtlarda BSK juda past bo'lib,
bu elementlarning o'simlik tomonidan
fagat passiv, suv bilan birga keladigan
shaklda o'zlashtirilishini isbotlaydi.

Toksik elementlardan As bodomda,
Se va Hg esa pistada nisbatan yugoriroq
o‘zlashtiriladi, ammo umumiy giymatlar
o‘'simliklar uchun xavfli darajaga yetmaydi.

Stronsiy (Sr), bary (Ba) va sezium
(Cs) kabi geokimyoviy elementlarda
uchala o'simlik oxshash BSK namoyish
etib, ularning Ca bilan biokimyoviy
antagonizmdan kelib  chigadigan bir
xil fiziologik yo'nalishda o'zlashtirilishini
ko'rsatadi.

Umuman olganda, bodom ko'prog
akkumulyator tipli o'simlik sifatida (Mn,
Ca, As bo'yicha), pista esa iz elementlar
bo'yicha moslashuvchan o'simlik sifatida
(Zn, Se, Hg) baholanadi [9,10].

Shaftoli  esa makroelementlarga
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nisbatan yugoriroq talabchan, mikro-
elementlarda esa konservativ o'zlashtiris-
hga ega o'simlik sifatida tavsiflanadi.
Ushbu farglar ularning fiziologik xususi-
yatlari, tuprogning kimyoviy tarkibi va
ekologik  moslashuv  jarayonlari  bilan
izohlanadi.

Xulosa. Sun'iy kolmatajlangan
tuproglarda o'simliklarning elementlarni
o'zlashtirish  jarayoni sezilarli darajada
differensial xarakterga ega bo'lib, har bir
daraxtning fiziologik ehtiyojlari, suvga
bo'lgan talabi va tuprogning geokimyoviy
xossalariga muvofig farglanadi.

Tadgigot natijalari bodom daraxti
Ca, Mn va As elementlarini yuqgori
darajada singdirishini, pista esa Zn, Se
va Hg elementlarini nisbatan ko'prog
o'zlashtirishini ko'rsatdi. Shaftoli esa mak-
roelementlarni  bargaror, mikroelement-
larni esa konservativ tarzda o‘zlashtiradi.

Lantanoidlarning barcha daraxtlarda

AGROTUPROQSHUNOSLIK

juda past BSK giymatlarini namoyon
gilishi ularning tuprogdagi cheklangan
migratsiyasi  va  o'simlik  tomonidan
selektiv o'zlashtirilishini tasdiglaydi. Shu

bilan birga, bioclogik singdirish koeffitsi-
yventi (BSK) o'simliklarning geokimyoviy
moslashuvini, tuprog-o'simlik tizimidagi
elementlarning tagsimlanishini va
agroekotizimdagi bargarorlikni baholash-
da muhim diagnostik mezon sifatida
ahamiyatlidir.

Umuman olganda, BSK ko'rsatkichlari
o'simliklarning ekologik moslashuvi,
geokimyoviy tipologiyasi va kolmatajlan-
gan tuproglarda elementlarning biogulay
shakllarini  baholashda ishonchli ilmiy
indikator sifatida xizmat giladi.

Ushbu natijalar sun’iy kolmatajlan-
gan tuprog sharoitida mevali daraxtlarni
ekish va wularning ozuga elementlariga
bo'lgan talabini optimallashtirishda amaliy
ahamiyatga ega.
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Annotatsiya. Ilk bor Janubiy Orolgum tuprog namunalaridan suvda eriydigan tuzlarni
ajratib olindi va ularning kimyoviy tarkibi kukunli rentgen diffraktometri yordamida aniglandi.
Natijada, o'rganilgan 10 ta hudud tuproglaridan ajratilgan tuzlarning asosiy gismini xlorid, sulfat
va karbonatlar tashkil qgilib, tuzlarning chigish unumi T-O1 da 4,41%, T-02 da 5]19%, T-03 da
10,2%, T-04 da 16,9%, T-05 da 6,44%, T-06 da 10,52%, T-07 da 2,07%, T-O11 da 3,56%, T-013 da 17,1%,
va T-014 da 3,9% ni tashkil gilishi aniglandi.

Kalit so‘zlar: Janubiy Orolgum, tuprog, suvda eriydigan tuzlar, xlorid, sulfat, karbonat.

AHHoOTAUMA. BrepBble M3 06pa3LoB MoyBbl KOXKHOro Apankyma Obiny  BblAeNeHbl
BOOOPACTBOPKMMbIE COMU, U UX XMUMUYECKUMIA CcOCTaB Bblfl onpeaeneH ¢ NMoMOLLbIO MOPOLLIKOBOMO
peHTreHoBckoro amdpaktomMeTpa. B pe3ynsrate 6bi10 yCTAHOBAEHO, 4YTO OCHOBHAadA 4acTb
conew, BblgeneHHbix 13 noys 10 MccneagoBaHHbIX PaMoOHOB, COCTOUT M3 XNOPUOOB, Cy/1bdaToB U
KapboHaToB. Bbixon conew coctaBun 4,41% B T-01, 519% B T-02, 10,2% B T-03, 169% B T-04, 6,44%
B T-05,10,52% B T-06, 2,07% B T-07, 3,56% B T-011,17,1% B T-013 11 3,9% B T-014.

KrnroueBble crioBa: FOXKHbIV ApankyM, MoYBa, BOJOPACTBOPWMbIE COMM, XNOopKWabl, CynbdaThl,
KapOboHaThI.

Annotation. For the first time, water-soluble salts were extracted from soil samples of
the South Aralkum region, and their chemical composition was determined using powder
X-ray diffractometry. The results showed that the main components of the salts extracted from
the soils of the 10 investigated areas were chlorides, sulfates, and carbonates. The salt yields
were found to be 4.41% in T-01, 519% in T-02, 10.2% in T-03, 16.9% in T-04, 6.44% in T-05, 10.52% in
T-06,2.07% in T-07, 3.56% in T-011,17.1% in T-013, and 3.9% in T-014.

Key words: South Aralkum, soil, water-soluble salts, chlorides, sulfates, carbonates.

Kirish. Tuprog sho'rlanishi so'nggi bo'lib, u yerlarning degradatsiyasiga olib
10 villikning jiddiy muammolaridan biri kelmogda. Butun dunyoda olib borilgan
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so'ngi ilmiy tadgigot natijalariga ko'ra
sho‘rlangan  tuproglar yer yuzasining
gariyb 1T mlrd. ga maydonini egallaydi
va bu yerlar asosan qurg‘ogchil va yarim
gurg'ogchil hududlarga to'g‘ri keladi [1-3].

Tuprog sho'rlanishi gishlog xo'jaligi
ekinlari  yetishtirishni  keskin  cheklab,
ozig-ovgat  xavfsizligiga  salbiy  ta'sir
ko'rsatmoqda. Natijada, dunyo bo'yicha
15 milliarddan ortig aholi ozig-ovgat
ekinlari ishlab chigarish bilan bog'liq jiddiy
muammolarga duch kelmoqda [4-5].

Shu boisdan, qurg‘ogchil hududlar-
da tuprog sho'rlanishini aniglash uni
baholashning samarali ko'rsatkichi
hisoblanadi [6-7]. Aynan bir hudud tup-
roglarining sho'rlanish dinamikasini to'g'ri
va samarali monitoringini  olib borish
qgurg'oqgchil hududlarda yerni bargaror
boshgarish uchun juda muhimdir. Orol
dengizi sathining pasayishi va katta
maydonlarning suvsizlanishi dengiz suvida
erigan tuzlarning tuprogda to'planib
golishiga olib keldi. Mazkur hududda
hosil bo'lgan tuzli tuproglar tuz-chang
bo‘ronlar manbaiga aylandi va bo'‘ronlar
natijasida ushbu tuzlar Sibir tekisliklari-
dan Eron yassi tog'larigacha yetib bordi
[8-10]. Bundan tashqgari, Orol dengizining
qurishi atrof muhitga juda katta salbiy
ta'sir ko'rsatishi  (havoning ifloslanishi,
verlar degradatsiyasi va o'simliklar xilma
xilligi) [11-12] natijasida mazkur hudud
aholisi salomatligini ham chetlab o‘tmadi.
Xususan, nafas yo'li, turli onkologik kasal-
liklar va reproduktivliik muammolarning
ko'payishiga olib keldi [13-15].

Suvdan bo'shagan dengiz tubining
sho'rlanish darajasini  aniglash ekologik
muammolarni hal etishdagi birinchi va
asosiy omillardan biri hisoblanadi. Tuprog
sho'rlanishining global  tagsimlanishini
baholash bo'yicha o'tkazilgan tadgigotlar
[3-4, 16-17] hamda, sho'rlanishga uchra-
gan qurg'ogchil tizimlarni va tuproq
sho'rlanishini aniglash, bu jarayonlarning
villar ~ mobaynida  o'zgarib  borishini
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monitoring gilishga yordam beradi [18].
Orol dengizining qurigan tubida

bunday tadgigotlar olimlar tomonidan

yetarlicha olib borilmagan. Janubiy Orol

dengizining shimoli-shargiy gismida
dengizning qurigan tubi tuproglaridan
namunalar olinib tahlil gilingan [19] va

mazkur hudud sho'rlanish indekslarining

tagsimlanishi  aniglangan [20]. Biroq,
ushbu ishlarda wvaqgt oraligf, regional
tagsimlanish va aniglik cheklanganligi
kuzatiladi.

Shunday qilib, Orol dengizi suvining
chekingan hududlaridagi ekologik
sharoitni  tiklashning ilk bosgichlaridan
biri tuprog sho'rlanishi targalishini doimiy
tahlil qilib borishdir. Olingan natijalar
asosida tuprogning sho'rlanish darajasi
va muhitiga mos keluvchi o'simliklarni

tanlash hamda, ularni ko'paytirish
magsadga muvofig bo'ladi.
Tadgiqotning magqsadi. Janubiy

Orolgum  (sho'rlanish  darajasi  turlicha
bo'lgan hududlar) tuproglaridan suvda
eriydigan tuzlarni ajratish va ularning

kimyoviy  tarkibini  kukunli  rentgen
diffraktometri  yordamida aniglashdan
iborat.

Tadqiqot ob'yekti va uslublari.
Tadqgigot obyekti sifatida Janubiy
Orolgum (sho'rlanish  darajasi  turlicha
bo'lgan hududlardan olingan) tuproqg

namunalaridan foydalanildi. Tuproglardan
suvda  eriydigan  tuzlar suv  bilan
ekstraksiyalash yo'li bilan ajratib olindi va
quritildi. Tuzlarga taallugli ravishda T-01
dan T-014 gacha shifrlar bilan belgilandi.
O'rganilgan tadgigot hududi, koordina-
talari va tuprogdan ajratilgan tuzlarning
chigish unumi — ya'ni tuprogdagi migdori
1-jadvalda keltirilgan.

Ajratib  olingan tuzlar og rangli
kukunsimon modda bo'lib, hidsiz,
dengiz suvining xarakterli mazasiga ega.
Suyuglanish harorati 6700C - 8000C ni
tashkil qilib, ohak goldig'i golishi bilan
xarakterladi.
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1-jadval

Janubiy Orolqum hududi koordinatalari va tuproqdan ajratib olingan tuzlarning
chiqish unumi

Tuprog yls?l‘ilt[gan hudud Geografik koordinatalari Tuzlarning chiqish unumi (%)

T-01 N 44°02'39.56" E 58°40'26.36" 2,20

T-02 N 44°15'5.28" E 58°19'48.41" 0,86

T-03 N 44°12'34.16" E 58°27'43.13" 1,70

T-04 N 44°01'2.29" E 58°42'59.97", 2,82

T-05 N 44°14'27.66" E 58°21'28.44" 3,22

T-06 N 44°10'34.25" E 58°29'46.47" 5,26

T-07 N 43°53'721660', E 58°48'034980" 2,07

T-011 N 44°08'18,6731",E58°52'17,2930" 3,56

T-013 N 44° 7'36.84" E 58°50'39.25" 3,10

T-014 N 44°50'17717, E 58,2317257" 1,95
Tuproq namunalaridagi suvda eriy- qilindi. Cu-Ka-nurlarining Kirib  borish
digan tuzlar tarkibini aniglash. Tuprog chuqurligi yengil elementlar uchun

namunalaridan suvda eriydigan tuzlarni
ajratib olish uchun, anig og'irlikdagi tup-
rog namunalari distillangan suv yor-
damida, muntazam aralashtirilgan holda,
3 marotaba xona haroratida ekstraksi-

valandi. So‘ngra namunalar gog'oz filtr
yordamida filtrlanib, liofill holda quritildi.
Olingan tuzlarning miqgdori elektron
tarozilarda tortish orgali aniglandi va
tuprogning qurug vazniga nisbatan
foiz-larda ifodalandi. Olingan tuzlarning

kimyoviy tarkibi kukunli rentgen diffrak-
tometri yordamida quyidagi sharoitlarda
aniglandi.

Namunalarni identifikatsiyalash XRD-
6100 qurilmasining (Shimadzu, Yaponiya)
kompter dasturi yordamida gayd etilgan
difraktogrammasi asosida amalga
oshirildi. Cu-Ka-nurlanishidan (B-filtr, Ni, A=
154178 E, tok rejimi va trubka kuchla-
nishi 30 mA, 40 kV) va 0,05 gradus gadam
bilan 4 gradus/min tezlikda doimiy
aylanishda va skanerlash burchagi 10
dan 800 gacha o'zgartiriigan holda

taxminan 1 mm (980 mkm), og'ir ele-
mentlar uchun esa bir necha mikronni
tashkil gildi.

Tadqiqot natijalari va ularning
muhokamasi. Ajratib olingan tuzlarning
kimyoviy tarkibi identifikatsiyalash XRD-
6100 qurilmasida (Shimadzu, Yaponiya)
kukunli rentgen difraktometri yordamida

aniglandi. Rentgen nurlari yordamida
olingan kukunli difraktogramma
ma’lumotlaridan strukturalarni aniglashda
Ritvelda [21-22] usulidan foydalanildi.

Usulning mohiyati reflekslar
intensivligi integrallarini go'llash  o‘rniga

difraktogrammaning har bir nuqtasidagi
intensivlik o'zgarishini analitik funksiyalarni
go'llagan holda chiziglar profilini
tavsiflashdan iborat bo'lib, bunda funksiya
parametrlari, jumladan, strukturaviy,
instrumental va boshga parametrlar
chizigli bo'lmagan eng kichik kvadratlar
usuli  yordamida aniglashtiriladi. Ushbu
usul yordamida tekisliklararo masofa dhkl
va Millera indeksini (hkl) anigladik. “Search

spektrlar olindi. Bunda rentgen nurining and Match” dasturi [23] yordamida
guwati 2 kVt ni tashkil qgildi. Natijalar aniglangan tuzlarning tahlili 2-jadvalda
ma'lumotlar bazasi yordamida tahlil  keltirilgan.
2-jadval
Janubiy Orolqum tuproglaridan ajratilgan suvda eruvchan tuzlar tarkibi
. . . Miqdor (%)
Tuzning nomi va formulasi
T-01 | T-02 | T-03 | T-04 | T-05 | T-06 | T-07 | T-011 | T-013 | T-014
Natriy xlorid-NaCl 234 | 353 | 250 | 345 | 372 | 183 | 116 52,1 14,0 47,0
205

ISSN 2181-0826 MAXSUS SON 4/2025y.



AGROTUPROQSHUNOSLIK

| . . Migdor (%)
Tuzning nomi va formulasi
T-01 | T-02 | T-03 | T-04 | T-05 | T-06 | T-07 | T-011 | T-013 | T-014
Kalsiy nitrat digidrat-
14 | 333 | 528 | 380 | 33 | 141 | 66,1 15,2 50,7 79
Ca(NO,),(H,0),
Kalsiy karbonat (aragonit)- )
caco, 2,0 7,2 04 14 | 110 | 148 | 139 16,5 1,8
Kalsiy sulfat digidrat (gipss)- )
CaSO,2H,0 110 | 59 15 2,7 28 | 56,6 10,7 2,2 9,7
Polialyumin xlorid sulfat-
Al'(OH).CI (SO,), 42,8 | 10,8 - - - - 1,2 6,0 - 1,1
Kaliy xlorid-KCl 182 | 0,2 2,2 244 | 258 - 5,6 - 11,6 324
Qo‘rg‘oshin sulfat-PbSO, - 3,0 0,3 0,2 - - - - 0,6 3,2
Kadmiy sulfat monogidrati- ) ) ) ) ) ) )
CdSO,*H,0 0,5 11 9,7
Ammoniy kadmiy xlorid- i i i i
NH,CdC, 0,3 4,3 0,5 3,7 4,6 39
Identifikasiyalanmadi 4.2 15 11,2 | 135 5,0 4.6 18 8,3 4.6 2,0
0.2-jadvaldan ko'rinib turibdiki, tadgigotlarimizda NaCl eng kam ajratil-

Janubiy Orolgum tuproglaridan ajratilgan
tuzlarning tarkibi turlicha bo'lib, T-01
tuzlari tarkibini asosan Ala(OH)bClc(SO4)
d—- 42,8% ni tashkil gilgan bo'lsa, T-03,
T-04, T-05, T-06 va T-013 namunalarida
aniglanmadi. Yugori tuz konsentratsiyasi
o'simliklarda osmotik stressni  keltirib
chigaradi, ya'ni o'simlik ildizlarining suv

va ozuga moddalarni  o'zlashtirishini
giyinlashtiradi. Bu esa o'simlikning suv
tanqisligiga uchrashiga, hujayralardagi

ion balansining buzilishiga va metabolik
jarayonlarning izdan chigishiga olib keladi.
Natijada, o'simlikning o'sishi sekinlashib,
fotosintez samaradorligi pasayadi va hosil-
dorlik keskin kamayadi. Aynigsa, natriy
ionlarining yugori miqgdori ion toksikligiga
olib kelib, fermentlar faoliyatini pasaytira-
di va hujayra strukturalarini shikastlaydi.
O'rganilgan T-02, T-04 va T-05 tuprog-
laridan ajratib olingan tuzlari tarkibidagi
NaCl ning miqgdoriga mos ravishda 34,5-
372 % ni tashkil etib, ushbu natijalar
boshga tuzlarga nisbatan bir-biriga yagin
ekanligi ko‘rsatildi.

Bundan tashqgari, T-7 hudud
tuprog’idan ajratilgan  suvda eriydigan
tuzlar tarkibini asosan Ca(NO3)2(H20)2
- 66,1%, CaCO3 — 14,8% ni tashkil gilib,

gan hudud deb belgilandi va 11,6% ni
tashkil gilishi aniglandi. Kuchli sho‘rlangan
hudud sifatida olingan (Janubiy Orol-
gumning o'simlik  o'smagan hudud
tuprog'i) T-11 hududi tuprog'idan ajratil-
gan tuzlar tarkibida NaCl - 521%,
Ca(NO3)2(H20)2 - 152%, CaCO3 - 13,9% va
CaS042H20 - 10,7% ekanligi aniglandi.

Mazkur tuzlardan in vitro sharoitida
galofit  o'simliklarni  kuchli  sho'rlanish
sharoitiga moslashtirish  bo'yicha olib
borilgan  tadqgigotlarda  foydalanilgan,
mikronihollarning osmolitlari tarkibi
o‘rganilgan va Janubiy Orolgum
tuproglariga moslashtirilgan  ko'chatlik

biomateriallari olishga erishilgan [24-25].
Xulosa. Olib borilgan tadgigotlar
davomida Janubiy Orolgum tuproglari-
ning o'ziga xos ekologik xususiyatga
ega ekanligi ko'rsatildi. Ajratib olingan
tuzlar yuqori darajada to'planib, asosan
xloridlar, sulfatlar va karbonatlardan iborat
ekanligi, ular natriy hamda kalsiy kabi
kationlar bilan birga uchrashi aniglandi.
So‘nggi vyillarda o‘tkazilgan tadqgigotlarda
Orolgum tuprog'ining kimyoviy tarkibida
mineral tuzlar migdori oshib borayot-
ganini ko'rsatdi. Bu holat, tuprog shakl-
lanish jarayonining davom etayotganligi
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sababli, o'simliklar qgoplamiga sezilarli o'simlik navlarini joriy etish mazkur
ta'sir ko'rsatmoqgda. Shu boisdan, tup- mintaganing gishlog va o'rmon xo'jalik-
rogdagi tuzlarning migdori va tarkibini larini rivojlantirish shuningdek, ekologik
doimiy monitoring qilish, sho'rlanishga bargarorligini ta’'minlashda muhim
garshi kurashish hamda, tuzga chidamli ahamiyatga egadir.
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Annotatsiya. Mirzacho'l vohasi tuproglari sharoitida mosh va makkajo'xori ekinlarining
hosildorligi va hosil sifatiga ta'sir giluvchi omillar bo'yicha ma'lumotlar keltirilgan. Maqgolada
tuprog suvli so'rim natijalari tahlil gilingan. Sho'rlanish darajasining makkajoxori va mosh
doninig naturasi, undagi ogsil va uglevodlar migdoriga bog'ligligi (korrelyatsiyasi) o‘rganilgan.
Olingan ma'lumotlarga ko'ra sho'rlanish darajasi bilan yuqgoridagi belgilar bilan korrelyatsiyasi
ikkala ekinda turlicha kattaliklarga ega bo'lgan.

Kalit so‘zlar: mosh, makkajo'xori, sho'rlanish darajasi, quruq goldig, xlor, sulfat, natriy, kalsiy,
magniy, don naturasi, ogsil, uglevod.

AHHoTauums. TpriBedeHbl daHHble 0 dakTopax, BAMAIOLLMX Ha YPOXKaMHOCTb M KadecTBo
Malla M KyKypy3bl B MOYBEHHbIX YCMOBUAX MKMp3adybCKOro oasuca. B ctaTbe npoaHanm3mpo-
BaHbl pe3y/bTaTbl BOOAHOWM BbITAXKKM MO4YBbL. V3ydyeHa B3aMMOCBA3b CTeMeHblo 3acofeHunda C
HaTypPOM 3epHa KyKypy3bl W Malla, KOIMYeCTBOM B HUX 6Genka W yrnesonos. CornacHo
MNOyYeHHbIM OaHHbIM, KOPPENALMOHHAA CBA3b MeXXOy CTeMeHbio 3acCofeHWa W BbllleyKasaH-
HbIMW XapPaKTEPUCTUKAMM MMEET PasHy BEUUMHY Y 06enx KynbTyp.

Knro4yeBble c/10BQ: Malll, KyKypy3a, CTerneHb 3acofeHusd, CyxXOW OCTaToK, X/10p, Cynbdar,
HaTPWI, KanbLWIA, MarHnii, HaTypa 3epHa, 6enok, yrnesoabl.

Annotation. This article presents data on the factors affecting the yield and quality of
mung bean and corn grown under the soil conditions of the Mirzacho'l Oasis. The results of
soil water-extract analyses are examined. The study investigates the correlation between soil
salinity levels and several grain quality indicators, including grain nature, protein content, and
carbohydrate content in both crops. According to the obtained results, the degree of correlation
between salinity and these traits varies significantly between mung bean and corn.

Key words: mung bean, corn, salinity level, dry residue, chloride, sulfate, sodium, calcium,
magnesium, grain nature, protein, carbohydrates.

talabi ham turlicha bo'ladi. Biz Mirzacho'l
vohasi sharoitida tuprog unumdorligini
mosh  va makkajoxori  ekinlarining

Kirish. Tuproqg sifatini baholashda
gishlog xo'jaligi ekinlarining hosildorligiga
ta'sir giluvchi asosiy tuproq xossalari hisob-

ga olinadi. Ushbu xossalar mintaganing
tuprog iglim sharoitiga ko'ra ham turlicha
bo'ladi. O'zbekistonda tuprog bonitirovka-
si (sifat bahosi) ni aniglash respublikada
yetakchi ekin bo'lgan g'oza ekini uchun
ishlab chigilgan. Turli ekinlarning biologik
xossalari ham turlichadir, shuning uchun
ham tuprog unumdorligiga bo'lgan

hosildorligiga ta'sirini o‘rganish va tup-
rogni bonitirovkalash tamoyillarini ishlab
chigish  uchun maxsus kuzatuvlar olib
bordik.

Adabiyotlar sharhi. Tuprog sifat
bahosini aniglashda Turkiyalik olimlar
Hamza Negis va Cevdet Seker [1] tuproqg
sifat indeksini tuzishni taklif etishgan.
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Ikki yil davomida 108 ta tuproq kesmalari
go'yilgan va namunalar tahlil gilingan.
TSI -ni aniglash uchun 12 ta tuproq xossa-
lari tanlab olingan. Ushbu tadgigot natija-
lariga ko'ra, tuprog sifatini baholash
uchun 4 ta fizik, 5 ta kimyoviy va 3 ta

biclogik xususiyatdan foydalanish
mumkinligi aniglangan.

N.Rawal, N.Bhandari, S.Subedi,
D.R.Chalise, D.Khadka [2] bug'doy ekini

uchun tuprog unumdorligini aniglash
bo'yicha tadgigotlar o'tkazishgan. Tuproqg
unumdorligini oshirish  uchun mahalliy
o'gitlardan foydalanish tavsiya etilgan.

K.Nabiollahi, E.Heshmat, A.Mosavi,
R.Kerry, M. Zeraatpisheh, R.Taghizadeh-
Mehrjardilar [3] Eronda ikkita tuproqg tar-
tibidan (Inseptisol va Entisol) olingan 100
ta tuprog namunalari (0-20 sm chuquirlik)
uchun jami 18 ta tuproqg sifati ko'rsat-
kichlari tanlab olingan. Bunday ko'rsatkich-
larga tuprog xossalaridan pH, tuprog
strukturasi, gumus, kation almashi-
nuv qgobiliyati, elektr o'‘tkazuvchanligi,
tuprog mikrobial nafas olishi, tuprog
g'ovakliligi, hajm, og'irlik va h.k.larni kiritish
mumkin.

Mirzacho'l vohasi tuproglarinig
xossalari, rivojlanishi, evolutsiyasi, tuproqg
unumdorligi va uni turli ekinlarning
hosildorligiga ta'siri yuzasidan tadgigotlar
o'tkazilgan [4-8], lekin  mosh wva
Mmakkajo'xorining hosili migdori va sifatiga
ta'siri bo'yicha tadgigotlar o'tkazilmagan.

Tadqgiqot ob'yekti va uslublari.
Tadgigot obyekti sifatida kuzgi bug'doy-
dan bo'shagan yerlarga ekilgan mosh
maydonlari  va  makkajo'xori  ekilgan
maydonlar tanlab olindi. Ushbu maydonlar
Mirzacho'l vohasining sug‘oriladigan bo'z-
o'tlogi tuproglarida joylashgan bo'lib,
turli darajada sho‘rlangan tuproglardan
iboratdir. Mosh va makkajo'xori ekilgan
verlardan ‘“kalit maydonchalar” tanlab
olindi. Ushbu maydonchalarga tuproq
kesmalari go'yildi, tuprogning morfologik
belgilarining yozmalari gayd etildi. Tuproqg

AGROTUPROQSHUNOSLIK

namunalari olinib tahlil gilindi. Mosh va
makkajoxorining (don uchun) hosildorligi
aniglandi. Dondan namunalar olinib
ularning asosiy ko'rsatkichlari bo'yicha
tahlil  o'tkazildi. Tuprog xossalar bilan
ekinlarning hosildorligi hamda, hosil
sifati bo'yicha korrelyatsiya koeffisiyentlari
hisoblangan. Shuningdek, bonitirovka
shkalasi va bonitirovka koeffisiyentlari
hisoblangan. Eng yuqgori hosildorlik 100
ball yo 1.00 bonitirovka koeffisiyentlari deb
hisoblangan. Qolgan ko'rsatkichlar ushbu

migdorga nisbatan foizlarda hisoblab
topilgan.
Izlanishlarda dala tadgigotlari,

kimyoviy tahlil va kameral ishlar Tuprog-
shunoslik va agrokimyoviy tadgigotlar
institutida umumagabul gilingan uslubi-
yotlar asosida amalga oshirildi, shuning-
dek, genetik, tarixiy-taggoslash, kimyoviy-
analitik usullardan foydalanildi.

llmiy ishning magsadi. Sirdaryo
viloyatida ekin maydoni sifatida g'oza,
kuzgi  bug'doydan keyingi o'rinlarda

turadigan mosh va makkajo'xori ekinlari
uchun tuproqg sifat bahosini aniglash
tamoyillarini  ishlab  chigishdan iborat.
Tuproqg xossalari, mosh hamda makka-
jo'xori ekinining hosilining migdori va
sifati o'rtasidagi korrelyativ bo'g'ligliklar
o‘rganilgan. Ushbu ekinlar misolida
tuprog bonitirovka xaritalarini = tuzish,
rejalashtirilgan hosildorlikni ilmiy asoslash
imkoniyati yaratiladi.

Olingan natijalar va ularning
muhokamasi. Tadgigotlar ~ Mirzacho'l
vohasining bo'z-o'tlogi tuproglarida olib
borilgan. Ushbu tuproglarning mexanik
tarkibi yengil, o'rta va o'g‘ir tuproglardan
iborat bo'lib, “yirik chang” zarrachalari
ustunlik giladi. Tuprogning sho'rlanish
darajasi va tipiga oid ma'lumotlar keltirilgan
(1-jadval).
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1-jadval

Tadqgigot ob'yekti tuproglarining suvli so‘rim tahlili natijalari

Kesma Qatlam Qurug Sho‘rlanish Jami
No chuqurligi, | goldig, | HCO, cl SO, Ca Mg Na
- sm % tipi dargjasi %
0,029 | 0,005 | 0,024 | 0,001 | 0,005 | 0,005 ‘rlan-
0-29 0,068 s sho'rlan- | gy
048 | 0,15 | 050 050 | 040 | 0,23 magan
0,027 | 0,005 | 0,024 | 0,001 | 0,005 | 0,004 sho‘rlan-
29-49 0,066 s 0,062
1105 044 | 015 | 0,50 050 | 040 | 0,19 magan
0,026 | 0,005 | 0,024 | 0,001 | 0,005 | 0,004 sho‘rlan-
49-91 0,066 s 0,061
042 | 015 | 0,50 050 | 040 | 0,19 magan
0,020 | 0,011 | 0,168 | 0,048 | 0,016 | 0,010 sho‘rlan-
91-121 | 0,282 S 0,262
032 | 030 | 350 240 | 1,28 | 044 magan
0,020 | 0,009 | 0,256 | 0,076 | 0,018 | 0,014 kuchsiz
0-29 0,420 s ‘ 0,383
032 | 025 | 533 3,79 1,48 | 0,63 sho'rlangan
0,027 | 0,007 | 0,246 | 0,034 | 0,018 | 0,012 sho'rlan-
29-50 0,254 s 0,230
044 | 020 | 3,04 1,70 1,48 | 0,50 magan
0,020 | 0,016 | 0,456 | 0,120 | 0,035 | 0,032 kuchsiz
. 50-78 0,736 s ‘ 0,669
6-25 032 | 044 | 950 5,99 286 | 141 sho'rlangan
28117 | 0562 0,021 | 0,025 | 0,330 | 0,070 | 0,035 | 0,036 . kuchsiz 0.505
' 034 | 069 | 687 3,49 286 | 155 sho'rlangan | ™
117140 | 0504 0,023 | 0,014 | 0,320 | 0,078 | 0,031 | 0,023 . kuchsiz 0477
’ 0,38 | 039 | 6,67 3,89 257 | 0,98 sho'rlangan | ™
0,022 | 0,007 | 0,744 | 0,274 | 0,023 | 0,012 ‘
028 | 1228 s | QOracha |,
036 | 020 | 1550 | 13,6777 | 1,88 | 0,51 sho‘rlangan
0,021 | 0,007 | 0,740 | 0,272 | 0,024 | 0,009 ‘
2872 | 1184 s | Oracha | peq
9.5 034 | 020 | 1541 | 1357 | 1,98 | 040 sho'rlangan
0,023 | 0,011 | 0,780 | 0,266 | 0,036 | 0,009 O'rtacha
72-99 1,240 s ‘ 1,120
038 | 0,30 | 16,25 | 1327 | 2,96 | 0,40 sho'rlangan
O'rtacha
99-131 | 1246 | 0,020 | 0,009 | 0,800 | 0278 | 0,034 | 0014 | s | (o angan 1,144
1-9%, 2-mg/ekv
Suvli so'rim tahlili natijalariga e'tibor Sho'rlanish tipi sulfatli, darajasi-kuchsiz

garatiladigan bo'lsa, 11-25-kesmada quruqg
goldigning migdori 0,03 % ga yetmaydi,
xlorning miqgdori zaharlilik darajasidan
ancha past, ko'pgina hollarda 0,005 % ni
tashkil etgan.

6-25-kesmada qurug goldigning
miqdori haydalma gatlamda 0,420 %
haydalma ostki gatlamda 0,254, keying
gatlamlarda 0,504-0,736 %. Karbonatlar
migdori 0,20 % bo'lib, kuchsiz ishgoriy-
likka ega. Xlor anionining miqgdori 0,007-
0,016 % ni tashkil etgan. Sulfatlarning
miqdori 0,30-0,40 % ni tashkil etgan.

sho'rlangan.

2-25-kesma  o'rtacha sho'rlanishga
ega bo'lib, sho'rlanish tipi sulfatli. Qurug
goldig  migdori  barcha chuqurlikda
10 % dan ortadi, karbonatlar migdori
6-25-kesmadagi ko'rsatkichlar bilan
deyarli bir xil. Lekin sulfatlarning migdori
biroz yugori ko'rsatkichga ega-0,74-
0,80 %.

Quyida qurug goldig bilan makka-
jo'xori va mosh donining sifat ko'rsatkich-
lari  o'rtasidagi korrelyativ  bog'ligliklar
keltirilgan (1-rasm).
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Quruq qgoldig migdori va makkajo'xori Quruq qgoldig migdori va makkajo’xori donidagi
doni naturasi o'rtasidagi korrelyativ oqsil miqgdori o'rtasidagi korrelyatsiya
bog'liglik r=-0,88 r=-0,81

Quruq qgoldig migdori va makkajo’xori donidagi uglevodlar migdori o‘rtasidagi
korrelyatsiya r=-0,98

Qurug qoldig migdori va mosh doni Qurug qgoldig migdori va mosh donidagi ogsil
naturasi o‘rtasidagi korrelyatsiya r=-0,48 miqdori o'rtasidagi korrelyatsiya r=-0,89

Quruqg qgoldig migdori va mosh donidagi uglevod migdori o‘rtasidagi korrelyatsiya r=-0,37

T-rasm. Quruq qoldig migdori va makkajo‘xori hamda mosh donining sifat ko‘rsatkichlari
o‘rtasidagi bo‘gligliklar.
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Mosh va makkajo’xori donining sifat
ko'rsatkichalari va qurug qgoldig o'rtasida-
gi teskari korrelyatsiya borligi aniglandi.
Ya'ni qurug qoldig migdorining ortib
borishi bilan donning sifat ko'rsatkich-
larining pasayib borayotganligini kuzatish
mumkin.  Qurug qgoldig migdori va
uglevodlar (kraxmal) migdori o‘rtasidagi
bo'gliglik  makkajo'xori  doni  bo'yicha
yugori ko'rsatkichga ega bo'lgan-r=-0,98,
ushbu ko'rsatkich bo'yicha esa mosh

korrelyativ bog'liglik yugori ko'rsatkichga
ega bo'ldi (r=-0,89).

Xulosa. Tuprog sho'rlanish darajasi,
ekinlarning hosildorlik migdori  va
sifati o'rtasidagi korrelyativ bog'ligliklar
turli  ekinlar uchun turlicha kattalikka
ega bo'ldi. Korrelyativ bog'ligliklarning
Yyuqori bo'lishi, ushbu belgilarning
ganchalik ta'siri kuchli ekanligidan dalolat
beradi. Olingan ma'lumotlarga ko'ra
mosh donining ogsil migdori va makka-
kraxmal

ekini past ko'rsatkichga ega bo'lgan-
r=-0,37. Aksincha, mosh donidagi ogsil
miqdori va qurug goldig o'rtasidagi

jo'xori  donining miqgdoriga
sho'rlanish darajasi kuchli ta'sir giluvchi
omil hisoblanadi.
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Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti

Annotatsiya. Mazkur tadgigotda g'o'za parvarishida azot (N), fosfor (P) va kaliy (K)li
mineral o'g'itlarning bir vagtda kompleks go'llanilishi tizimi o'rganildi. Dala tajribalarida NPK
o'gitlarini turli migdorlarda (N150P105K75: N250P175K125; N350P245K175) va fenologik fazalarga
muvofig tagsimlash orqgali ildiz rivojlanishi, fotosintez faoliyati va generativ organlar shakllanishi
tahlil gilindi. Natijalar kompleks NPK go'llash elementlar o'rtasidagi sinergiyani (integral o'g‘itlash
effekti) ta'minlab, azot, fosfor va kaliyning o‘zlashtirilishini sezilarli darajada oshirishini ko‘rsatdi.
Shu bilan birga, ekish va shonalash fazalarida teng balansda go'llanilgan NPK o'z vaqgtida va
uzluksiz oziga muhitini yaratishi, mineral o'g‘itlarning samaradorligini oshirishi to'g‘risidagi
ma’'lumotlar keltirildi. Tadgigot natijalari respublika sharoitida sug‘oriladigan tipik bo'z tuproq
sharoitida g‘o'zaning oziglanish tizimini magbullashtirish uchun ilmiy asoslangan yondashuv
sifatida go'llanilishi mumkinligini tasdiglaydi.

Kalit sozlar: g'o'za, NPK, mineral o'g'it, kompleks go'llanish, fenologik fazalar, sinergizm,
oziglanish samaradorligi.

AHHoOTAUMSA. B O0aHHOM WCCNeaoBaHUM M3ydeHa CcucTeEMa OAHOBPEMEHHOIO KOMMeKc-
Horo BHeceHKda a3oTa (N), docdopa (P) 1 Kanma Npu Bo3genbiBaHUMKM xnondaTHMKa. [NpoBeneH
aHanm3 npumMeHeHna NPK B pasnudHbix  kKonmdecTtBax  (N150P105K75,  N250P175K125,
N350P245K175), ycnelwHoe pacnpefeneHna B  deHonormdyeckre dasbl  CrocobCTBYOLLEro
Pa3BUTUIO KOPHEBOM CUCTEMbl, QOPMUPOBAHUID  OOTOCUMHTETMYECKOW AeATEe/IbHOCTW U
QOPMUPOBaAHUIO FEHEPATMBHbLIX OpraHoB. KomnjekcHoe npuMeHeHe NPK  obecneunnm
CUHEpPrmo (2PdPeKT MHTErpanbHOro MNPUMEHEHUA Yya0OpeHMIn), MOBbICUIM YCBOEHME a30Ta,
docdopa M Kanma B olyTMMAT cTeneHu. Bmecte ¢ 3TMM, NprBeOeHbl CBeAeHMa Mo CO3A4aHMuIo
CBOEBPEMEHHOIO U HEeMPEepPbIBHOMO MUTATEbHOIO PEeXKrMa, NPW noceee, B Gasy OYyTOHM3aL MM
XAonyaTHWKa M MOBbIWLEHUIO  23GOEKTUBHOCTM  MUHepanbHbIX  yaobpeHun. [lonydeHHble
pe3ynbTaThbl MCCNeOoBaHWUM CMYXKaT B KadecCTBEe Hay4dHOro noaxoda no onTuMUsaumy nutaTefb-
HOro peXxXmMMa MOoYB MpPW BO3OENMbIBAHWK X1OMYaTHUKA B YCIOBMAX OPOLLIAeMbIX TUMMYHbBIX
cepo3émMoB Pecnybnmkiu.

KnrodeBble crioBa: xnonyatHuk, NPK, MU1HepanbHble yaobpeHmnsa, KOMIMNeKcHoe BHeceH e,
deHonormnyeckme easbl, CMHEPrM3M, 3ePeKTUBHOCTb MUTaHMA.

Annotation. This study investigates a system of simultaneous integrated application of
nitrogen (N), phosphorus (P), and potassium (K) in cotton cultivation. An analysis was conducted
on the use of NPK fertilizers at different application rates (N150P105K75, N250P175K125,
N350P245K175), with successful distribution across phenological growth stages, which
contributed to the development of the root system, enhancement of photosynthetic activity,
and formation of generative organs. The integrated application of NPK ensured a synergistic
effect (integral fertilizer application effect) and significantly increased the uptake of nitrogen,
phosphorus, and potassium. In addition, information is provided on the establishment of a
timely and continuous nutrient supply regime at sowing and during the cotton budding stage,
as well as on improving the efficiency of mineral fertilizers. The obtained research results serve
as a scientific basis for optimizing soil nutrient management in cotton cultivation under the
conditions of irrigated typical serozem soils of the Republic.

Key words: cotton, NPK, mineral fertilizers, integrated application, phenological stages,
synergism, nutrient use efficiency.
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Kirish. Dunyo bo'ylab  qgishlog
xo'jaligi  sohasida intensivlashuv  va
resurs tejamkor texnologiyalarni go'llash
sharoitida g'ozaning oziglanish tizimini
maqgbullashtirish ilmiy va amaliy jihatdan
dolzarb vazifalardan biri  hisoblanadi.
Xususan, azot (N), fosfor (P) va kaliy (K)
ning bir vagtda qgo'llanilishi g‘o'zaning
fiziologik talablarini kompleks qgondirish,
elementlar o'zaro sinergiyasini ta'minlash
va oziga elementlarining o'zlashtirilish
koeffitsiyentini oshirisnda hal giluvchi omil
sifatida qgaralmoqgda. IImiy manbalarda
keltirilishicha, g'o'zada N va P ildiz-barg

munosabatlari orgali  bir-birini  to'ldirib,
fotosintez, energiya almashinuvi va
ildiz rivojlanishini  kuchaytiradi [1]. Shu

bilan birga, kaliyli o'g'itlar sug'oriladigan
sharoitda sSuv aylanishini, osmotik
bargarorlikni va stresslarga chidamliligini
ta'minlaydi. Agar kaliy g'‘o'zaga bir vagtda
N va P bilan birgalikda qgo'llanilsa turli
stresslarga bardoshliligi oshishi bilan bir
gator tadgigotchilar tomonidan gayd
etiladi [2].

So'nggi vyillarda o'g'itlash  tizimi
rivojlangan davlatlarda o'tkazilgan tad-
gigotlarda NPKning bir vaqgtda go'llash
g'o'zaning makroelementlarga bo'lgan
talabini fazalar bo'yicha to'lig gamrab
olishini, oziga elementlarining o‘zaro
ta'sirini  muvofiglashtirishini va hosilning
shakllanish davrida o'simliklarni o'sishi,
rivojlanishi  va hosil  tugish jarayoni
uchun zarur bo'lgan oziga elementlar
dinamikasining uzliksiz, bargaror bo'lishini
gayd etilmogda [3].

Bugungi kunda g‘o'za hosili va sifatini
ta’'minlashda o'g‘itlarning umumiy hissasi:
Mineral o'gitlar — aynigsa azot (N), fosfor
(P) va kaliy (K) — g'‘o'zaning o'sishi, hosil
shakllanishi va tola sifati uchun asosiy
elementlar hisoblanadi. Qishlog xo'jaligida
o'tkazilgan tahlillar, ya'ni hosilga ta'sir
ko'rsatadigan asosiy intekator bu mineral
o'g'itlar ekanligi, ya'ni g'o’za hosilining 50-
70% ini tashkil etishi yoki hosil sezilarli
tarzda pasayishi gayd etilmoqda [4].

NPK o'zaro ta'sir gobiliyati (sinergizm

va balans) samaradorlikni belgilaydi: NPK
elementlari  bir-biri  bilan  biokimiyoviy
hamkorlikda harakat giladi.

— Azot bargning organik moddalarini
va hosil potensialini belgilaydi;

Fosfor - ildiz rivojlanishi,
mikroelementlar almashinuvi va suv
stressiga (water stress), ya'ni tuprogda

suv yetishmasligi yoki suvning noto'g'ri
targalishi  sababli  o'simlikda  yuzaga
keladigan fiziologik stressga bardoshligini
oshiradi;

Kaliy — hujayra membranalaridagi suv
harakatini boshgaruvchi osmotik bosimni
tartibga solib, tuprogda suv kamayganda
ham hujayraning suvni ushlab turish
gobiliyatini hamda, hosil (tola) sifatini va
N samaradorligini oshiradi. Shu tariga,
bir vagtda va teng balansda NPK berish
ko'p tadgigotlarda yakka element bilan
solishtirganda yugori hosil shu bilan
bir gatorda yuqgori natijalarga erishish
mumkinligi gayd etilmoqgda.

Integral (integrated) o'g‘itlash —tuprog
unumdorligini  va resurs tejamkorligini
oshiradi:

Integratsiyalashgan o'd‘itlash  (INM
(mineral+organik+biologik, umumiy
oziga samaradorligi) /IPNS (har bir faza
uchun kerakli NPK + mikroelementlar,
hosil va sifatini  magbullashtirish)) -
kimyoviy elementlar (NPK) bilan organik
moddalarni hamda, mikrobiologik
preparatlarni integratsiyalashgan holda
go'llanilishi - tuprogda uzluksiz oziga
muhitini ta’'minlashga, natijada, nafagat
hosilni oshirish, balki tuprog sog'lomligini
yvaxshilaydi (Cation Exchange Capacity
(CEC), gumus va organik moddalar
tuprogning kation almashinuv gobiliyati
(CEC)ni oshiradi), natijada, mineral NPK
o'g'itlarini o'zlashtirilish  koeffitsiyentining
oshirish hisobiga nafagat resurslarni tejash
va hosil samaradorligini saglash imkoni
yvaratiladi, balki azot chigindilari, ya'ni
parnikov gazlar (GHG) emissiyasi (chigishi)
ni ham kamaytiradi, bu esa ekologik
bargarorlikni ta'minlaydi [5].

“Tuprog-o'simlik-o'g'it” tizimida resurs
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samaradorligi. Kaliyning yetarli bo'lishi
azotni o'simlikka gabul qilishni yaxshi-
laydi, N samaradorligi oshishi ko'p eksperi-
mentlar tadgigotlarda gayd etilmoqgda.
Demak, N bilan K ni birga qgo'llash N
sarfini kamaytirib, mahsuldorlikni saglab
golish yoki oshirish imkonini beradi — bu
esa igtisodiy va ekologik jihatdan muhim
hisoblanadi.

Tadqiqot natijalari: so'nggi
villardagi dala tajribalari va dala kuzatuv
tadgigotlarida NPK yoki NPK+organik
o'git qgo'llash natijasida hosil va sifat
oshganini ko'rsatmogda (tadgigotlarda
nazoratga nisbatan 20-40% va ba'zi
integratsiyalangan hollarda 40% dan
yuqgori olingan). Masalan, rivojlangan
va rivojlanayotgan mamlakatlarda olib
borilayotgan tadgigotlarda NPK+organik/
mikrobni birlashtirish natijasida qgishlog
xo'jaligi  ekinlarining hosildorligi  25-45%
gacha oshganligi gayd etilmogda [6].

Li et al. [7] tomonidan sug‘oriladigan
sharoitda kompleks NPK mineral o'g'it-
larining g'‘o'zada oziga elementlari o'z-
lashtirilishi va hosildorlikka ta'sirini o'rga-
nish natijalari shuni ko'rsatdiki, o'd'itlarni

birgalikda  va balanslashgan holda
go'llash  elementlar o'rtasida samarali
sinergiyani yuzaga keltiradi. Ikki vyillik

dala tajribalarida NPK kompleksi NP yoki
NK kabi ikki elementli hamda, yakka
elementli variantlarga nisbatan ancha
ustunlikka ega bo'lib, azot, fosfor va kaliyni
o'zlashtirish  darajasi  NPga nisbatan
22-28%, NKga nisbatan 25-33% va fagat
N, P yoki K qgollanilgan variantlarga
nisbatan 30-40% ga yuqgori bo'lgan. Bu
natijalar ostida bir nechta fiziologik
mexanizmlar yotadi: azotning xlorofill
sintezi  va fotosintezni  faollashtirishi
hisobiga energiya talab giluvchi reaksiya-
lar kuchayadi, fosfor hamda kaliyning
talabb va o'zlashtirilishi oshadi; fosfor ildiz
sistemasining chuqur va tarmoglangan
holda rivojlanishini  ta'minlab, kapillyar
zonalardan oziga moddalarini samarali
o'zlashtirishga imkon yaratadi; kaliy esa
osmotik tartibga solish funksiyasi orgali
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bargdagi stomalarning ochilishi va yopili-
shini  magbullashtirib, suv bug'lanishi,
gaz almashinuvi shuningdek, fotosintez
jarayonlarini bargaror saglaydi. Stoma-
larning bargaror faoliyati floema orqgali
moddalar tashilishi va barg to'gimalarida
suv ogimining yaxshilanishiga olib kelib,
N va P kabi elementlarning ildizdan barg
va generativ organlarga tez, samarali
yetkazilishini ta'minlaydi. Shuning uchun
ham  NPK  kompleks qo'llanilganda
hosildorlik  umumiy holatga nisbatan
8-12%, NP yoki NK variantlariga nisbatan
5-9% va yakka elementli o'd'itlashga
nisbatan 10-18% yuqgori hosil olinganligi
ilmiy asoslangan. Umuman olganda,
tadgigotda kompleks o'gitlash tuprogda
oziga elementlar o‘rtasidagi o'zaro ta'sir-
ni  faollashtirishi, fiziologik jarayonlarni
magbullashtirishi va g'o'zaning mineral
oziglanish samaradorligini sezilarli daraja-
da oshirishini tasdiglaydi [8].

Yuqgorida keltirilgan ilmiy natijalardan
kelib chiqgib, sug'oriladigan tipik bo'z
tuproglar sharoitida g'‘o'zaning ozigla-
nish samaradorligini oshirish, resurslardan
ogilona foydalanish va tabiatdagi ekologik
yukni kamaytirish uchun NPK o‘g'itlarini
bir vagtda go'llashni ilmiy asoslash dolzarb,
shu bilan bir gatorda ragobatbardosh
tadgigot yo'nalishi hisoblanadi. Bu dolzarb-
lik  respublika tuproglarining mavjud
agrokimyoviy holati bilan ham tasdigla-
nadi: rasmiy ma'lumotlarga ko'ra, sug'oril-
adigan tuproglarning 69% i gumus bilan
1% dan past darajada, 93% i harakatchan
fosfor bilan va 68% i almashinuvchi
kaliy bilan o'rtachadan past darajada
ta’'minlangan. Bunday kam ta’'minlangan
tuproglar sharoitida fosforli va kaliyli
o'g'itlarni fagat kuzgi shudgorda emas,
balki vegetatsiya davrida ham qo'llash
talab etiladi. Shu bois, ushbu tadgigotda
respublika sharoiti uchun bir vagtning
o'zida azot, fosfor wva kaliyli mineral
o'g'itlarni kompleks go'llash texnologiyasi
varatildi. Mineral o'g‘itlar yuqgori energiya
sarfi va harajatlar bilan ishlab chigarilishini
hamda, tuprogda oziga elementlari
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balansini  bargaror saglash zarurligini  rivojlanishi iglim va tuprog haroratiga

hisobga olgan holda, analitik va texnologik

bog'lig holda o'rtacha quyidagicha gayd

yondashuv asosida maxsus kompleks etildi. Shuningdek, mazkur jadvalda
o'g'itlash moslamasi ishlab chiqgildi. Bu tuprogga qgo'llanilgan mineral o'g‘itlarni
yechim tuprogshunoslik, agrokimyo g'o'zaga ta'sir etish davomiyligi to'g'risi-

va qishlog xofjaligi texnik jihatlarini dagi ma'lumotlar
birlashtirgan holda o'd'itlash tizimini  mumkin (1-jadval).

maqbulllashtirish,

mexanizatsiya jarayonlarini diversifikatsiya

kimyolashtirish va G'o'zaning

gilish imkonini yaratdi. bosqgichlarida

Shu tarzda, tuprogdagi oziga tangis-
ligini  bartaraf etish, g'‘o'zaning NPKni O‘tkazilgan dala

bilan ham tanishish

oziga elementlariga,

ya'ni ekishdan to gullashgacha bo'lgan

doimiy ta’'minlash

maqgsadida mazkur tizim ishlab chiqgildi.

tajribalarida  mineral

o'zlashtirish samaradorligini oshirish va o'd'itlar — ekish bilan birga (yillik o'g'it
bargaror hosildorlikka erishish  uchun migdorini N15%P15%K15%) hamda,
kompleks (bir vagtda shonalash (N30%P20%K20%) fazalarida
go'llash eng magbul kompleks qgo'llanildi. Bunda, mineral

mineral o'g'itlarni
va balanslashgan)

va ilmiy jihatdan asoslangan yondashuv-

lardan biri  deb

o'g'itlardan ammiakli selitra, mochevina,

aniglandi.  Masalan, ammofos va kaliy xloridli o'g'itlardan
respublika sharoitida g'‘o'zaning o'sib foydalanildi.

1-jadval
G‘o‘zaning o'sish fazalari va davomiyligi
Ekishdan unib Unib chiggandan 2-3 Unib chiggandan sho- Shonalashdan Gullashdan
chiggungacha chin barg nalashgacha gullashgacha pishishgacha
10-15 kun 15-20 kun 25-35 kun 25-30 kun 50-60 kun
Tuproqqa qo‘llanilgan mineral o‘g‘itlarni g‘o‘zaga ta’sir etish davomiyligi
O'g'it turi Tuprogdagi asosiy jarayon O zlashtirilish boshlanishi

Azot

Nitrat (NOs")

Tuprogda uzoq saglanadi, bakteriyalar bilan
nitratga aylanadi

5-7 kundan keyin

Ammoniy (NH4")

Tuproqda tez harakatlanadi, suv bilan oson

1-2 kundan keyin

ligini ortiradi

targaladi
. Gidrolizdan so' ng ammoniyga aylanadi, keyin 5-10 kun (tuproq haroratiga
Mochevina nitratga o' tadi bog‘liq)
Fosfor
HPO.~ (digidrofosfat) Eritmadagi ggg;yﬁ:ﬁ;ﬁ“pqua tez 3.5 kun
HPO. (gidrofosfat) Ammoniy yordamida fosforning harakatchan- 5-10 kun

P-Os (o°g‘itlardagi shakl)

Fosforning parchalanishi, sust kislota muhitida

10-20 kun (tuproq rN va namli-

yaxshiroq eriydi giga bog‘liq)
Kaliy
. . S Suvda oson eriydi, tez harakatlanadi. )
K" (erkin kaliy ioni) O‘simliklar tomonidan bevosita o°zlashadi. 1-3kun
Almashinuvchan kaliy (K- Kolloidlar bilan bog' langan, lekin oson 5-7 kun
eksch.) almashinadi. Asosiy agronomik kaliy.

K20 (o‘g‘itlardagi shakl)

Tuproqda K* shaklidagi aylashinuvchi shakli
faollashadi.

5-10 kun (namlik va tuproq
turiga bog‘liq)
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Azo'tning tuprog sharoitiga bog'ligligi:

Namlik: O'rtacha namlikda, ya'ni 60-
70% azot tezrog o'zlashtiriladi. Namligi
kam, ya'ni qurug tuprogda esa 7-10 kunga
kechikadi.

Harorat: 12°C bo'lganda yuqgori bo'ladi,
nitratlanish faol kechadi. Past haroratda
(10°Cdan past) 10-14 kunga kechikadi.

pH; sug'oriladigan tipik bo'z tuprogda
pH~73-84 - ammoniy azoti nitratga
aylanadi, shuning uchun boshlanishi 3-5
kunga kechikadi.

G'o'zaning
bog'ligligi:

lldiz rivojlanishi (2-4 chin barg fazasi);
azot tez o'zlashtiriladi, o'sish boshlanishi,
ya'ni 1-2 kundan keyin sezila boshlaydi.

2-4  chin  bargdan to gullash
fazasigacha azotning eng talabchang davri
bo'lib, 2-3 kunda ta'siri seziladi.

Pishish va hosil yig'ish fazasida esa

vegetatsiya  fazalariga

azotga bo'lgan talab pasayadi, keyingi
kunlarda deyarli o'zlashtirmaydi.
Fosforning tuprog sharoitiga
bog'ligligi:
Namlik; tuprog namligi 60-70%
bolganda fosfor tez harakatlanadi va

3-5 kunda o'zlashtirila boshlaydi. Tuproq
namligi yetarli bo'lmaganda esa fosfor-
ning eruvchanligi kamayib, ta'sir bosh-
lanishi 7-10 kungacha kechikadi.

Harorat; 12-25°C oralig'ida fosforning

harakatchanligi va eruvchanligi magbul
bo'ladi hamda, o'simik fosfat H>.PO,~
shakli tez o'zlashtiriladi. Past haroratda

(10°Cdan past) harakatchan fosforning
ta'siri 10-14 kungacha kechikadi.

pH: tipik bo'z tuproglarda (pH=73-
8,4) fosforning fiksatsiyasi yuqgori, shuning
uchun HPO4? shakli orgali fosforning o'z-
lashtirilishi 5-10 kundan keyin boshlanadi.

G'o'zaning  vegetatsiya  fazalariga
bog'ligligi:

lldiz rivojlanishi (2-4 chin barg fazasi):
fosforning talabchanligi yuqgori, ta'siri esa
tezrog his gilinadi.

Shonalash va gullashgacha; fosfor
ildiz vegetativ—generativ almashinuvni
go'llab-quwvatlaydi, 5-10 kun ichida maksi-
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mal ta'siri namoyon bo'ladi.

Pishish va hosil yig'ish fazasi; fosforga
bo'lgan talab pasayadi, ammo, tuprogdagi
fosfor zaxirasini yaxshilaydi.

Kaliyning tuprog sharoitiga
bog'ligligi:
Namlik; tuprogda namlik 60-70%

bo'lganda, erkin K* ioni tez harakatlanadi
va 1-3 kunda o'zlashtirila boshlaydi. Tuprog

namligi yetarli bo'lmaganda esa kaliy
o'zlashtirilishi 5-7 kunga kechikadi.
Harorat; kaliy uchun 12°Cdan

yugori harorat magbul hisoblanadi. Past
haroratda 7-10 kunga o'simlik o‘zlashtirishi
kechikadi.

pH; pH=~7,3-8,4 tuproglarda kaliyning
almashinuvchan shakli oson o'zlashtiriladi.
Kolloidlarga bog'langan kaliy 5-7 kundan
so'ng faollashadi, fiksatsiyalangan K;O esa
5-10 kun ichida K* shakliga aylanadi.

G'o'zaning vegetatsiya fazasiga bog'lig
ta'siri:

[ldiz rivojlanishi (2-4 chin barg fazasi):
Kt oziga muhitini  ta'minlab, suvni
o'zlashtirish va fiziologik balansni go'llab-
guvvatlaydi.

Shonalash va gullash fazasi: kaliy
fotosintez va tola sifati uchun muhim,
ta'siri 2-7 kundan keyin sezila boshlaydi.

Pishish va hosil yig'ish fazasi: kaliy
hosilning tola va energiya sifatini bargaror
saglashda uzog ta'sir ko'rsatadi (50-60
kungacha) [9, 10, 1].

Dala tajribasida g'ozaning mineral

oziga elementlarga bo'lgan ehtiyojini
turli o'git me'yorlari asosida baholash
magsadida NPK od'itlarini  uch  xil
migdorda (N150P105K75; N250P175K125;

N350P245K175) hamda, o'g'itsiz nazorat
varianti asosida o‘rganildi. Ma'lumotlaridan
ko'rinib  turibdiki, har bir o'git kom-
binatsiyasi bo'yicha azot, fosfor va kaliy vil
davomida belgilab qgo'yilgan agrotexnik
talablarga muvofig bosgichma-bosgich
tagsimlangan. Xususan, fosfor va kaliy-
ning 65% i shudgor ostiga berilib, ular-
ning asosiy qgismi ildizlar shakllanishi va
dastlabki o'sish davrida o'zlashtirilishini
ta’'minlagan. Ekish bilan bir vagtda azot,
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fosfor va kaliyning 15% dan qgo'llanildi va
uning ta'siri aniglandi. Keyingi 3-4 chin
barg, shonalash va gullash fazalarida
azot asosan 25-30% dan gismlarga bo'lib
berilishi esa g'o'zaning intensiv o'sishi va
generativ organlar shakllanishi davrida
oziga yetishmasligining oldini olishga
garatildi. O'g'it me'yori oshgan hollarda

logik faza bo'yicha mutanosib ravishda
ko'paygani g'ozaning yuqori hosildorlik
salohiyatini rivojlantirish uchun maagsadli
oziga rejimi  vyaratilganini  ko'rsatadi.
Mazkur 2-jadvalda o‘tkazilgan dala tajriba
tizimida NPK o'd'itlarining o'sish fazalari
bo'yvicha magbul tagsimoti keltirilgan
bo'lib, g'o'zaning fiziologik talablariga

(aynigsa N350P245K175 variantda) bar- mos ravishda oziglanishini ta'minlashga
cha elementlar migdorining har bir feno- xizmat qildi.
2-jadval
Dala tajriba tizimi
Mineral o‘g‘itlarning yillik tagsimlanishi, kg/ga
Yillik mineral Shudgor Ekishbilanbirga | 1.oN" Shonalash Gullash
Ne o'giitlarning ostiga ag
me yori P K N P K N N P K N
65% | 65% | 15% | 15% | 15% 25% 30% | 20% | 20% 30%
1 O'g'itsiz nazorat - - - - - - - - - -
2 Ny ProcK e 68 | 49 | 23 | 16 | 1 38 45 | 21 | 15 45
3 N P K e 124 | 81 | 38 | 26 | 19 63 75 | 3B | 25 75
4, NP s 159 | 114 | 53 | 37 | 26 88 105 | 49 | 35 105
O'zbekiston sharoitida sug'oriladi- da kompleks NPK qgo'llash g‘o'zaning

gan bo'z tuproglarda g'o'zaning oziga
elementlariga bo'lgan talabi fenologik
fazalar bo'yicha keskin farglanadi, ammo

amaliyotda  mineral o'g'itlar  asosan
ekishda yoki ikki marotaba (ekish
va gullashda) oziglantiriladi. Bizning

tadgigotda esa birinchi bor azot, fosfor
va kaliyni ekish bilan birga va shonalash
fazasida kompleks holda qgo'llashning
agronomik va fiziologik afzalliklari ilmiy
jinatdan asoslab berildi. Ekish paytida
berilgan NPK, aynigsa, fosfor va kaliy, ildiz
tizimining erta rivojlanishi, fotosintetik
apparatning shakllanishi hamda, o'sishini
yaxshi rivojlanishiga xizmat  qgiladi.
Shonalash  fazasida  kompleks  o'git
go'llash esa ilmiy manbalarda ham gayd
etilgan [12, 13, 14], g'o'zaning “energetik
burilishi”, ya'ni vegetativ massani shakl-
lanishidan generativ organlarni bargaror

barcha fazalarida uzluksiz va muvozanatli

oziga muhitini  shakllantiradi, mineral
o'gitlarning  yo'gotilishini  20-35% ga
kamaytiradi va elementlar o0'zlashish

koeffitsiyentini sezilarli oshiradi.
Respublikamizning o'g'itlash tizimida
NPK o'g'itlarining fenologik ehtiyoj asosi-
da kompleks ikki bosgichli go'llanishi
ilgari keng o'rganilmagan va deyarli qo'l-
lanilmagan. Shu bois ushbu yondashuv
mamlakatimiz sharoitida birinchi marta
ilmiy-amaliy jihatdan asoslanib, erta vege-
tatsiyada ildiz rivojini, shonalash va gul-
lashda esa chigit-tola to'ldirish jarayon-
larini birdek go'llab-quvvatlaydigan
innovatsion o'g‘itlash modelini shakllan-
tiradi. Bu esa g'ozaning fiziologik o'sib-
rivojlanish  bosgichlariga mos ravishda
+0ziga tagsimotini magqgbullashtirib,
hosildorlik va tola sifati ko'rsatkichlarida

to'ldirish  bosgichiga o'tish  davridagi yugori bargaror natija berishini ta'minlaydi.
eng yugori oziga talabi bilan to'la mos Paxta hosiliga ta'sir etuvchi agro
keladi. Shu sababli ekish va shonalash- tadbirlar.
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Yerdan foydalanuvchilar tomonidan
parvarishlangan g'o'zaga e'tiborsizlik
oqgibatida o'tkazilgan agro tadbirlar hosil-
dorlikka to'g'ridan-to'g'ri ta'sir ko'rsatadi.
lImiy ma’lumotlarga ko'ra:

- chigit 0'z vagtida ekilmaganda — 3-4
s/ga;

- chigit ekishdan oldin yer tekislan-
maganda —15-2,0 s/ga;

- kesaklarni maydalamasdan chigit
ekilganda - 8-9 s/ga;

- sho'rlangan tuproglarni ilmiy asos-
langan talab darajasida yuvilmaganda -
9-10 s/ga;

- yerga ishlov berishda nam saglash
uchun boronalash tadbirlari o'z vagtida
o'tkazilmaganda - 3-4 s/ga;

- yaganalash ishlari kechiktirib o'tka-
zilganda - 2-3 s/ga;

- mineral od'itlar oz vagtida qo'l-
lanilmaganda - 10-12 s/ga, umuman
go'llanilmaganda — 20-25 s/ga;

- begona o'tlar o'z vaqgtida tozalanma-
ganda - 3-4 s/ga;

- dala konturlari har uch vyilda bir
marotaba joriy tekislanmaganda

- 6-8 s/ga;

- kultivatsiya 1-2 kunga kechiktiril-
ganda 1-2 s/ga, 2-3 kunga kechiktirilganda
3-4 s/ga hosil kamayadi.

O'z vaqgtida o'tkazilgan agrotadbirlar
natijasida:

- kuzgi shudgor ishlari o'z vaqgtida
o'tkazilganda - 3-7 s/ga;

- almashlab ekish tizimiga
etilganda - 5-8 s/ga;

- mahalliy o'g'it (go'ng) go'llanganda —
5-8 s/ga;

- g'o'za gator orasiga sifatli
berilganda - 5-7 s/ga;

- sug'orish ishlari sifatli o'tkazilganda —
5-15 s/ga;

- chilpish ishlari sifatli o'tkazilganda —
6-8 s/ga;

rioya

ishlov
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- mineral o'g‘itlar (azotli, fosforli, kaliyli)
ilmiy asoslangan me'yor va nisbatlarda
go'llanganda 8-20 s/ga;

- mikroelementlar
4-5 s/ga hosil oshadi
yaxshilanadi.

Xulosa. G'o'za parvarishida azot (N),
fosfor (P) va kaliy (K) mineral o'g'itlarini bir
vagtda va balanslashgan holda qgo'llash
ilmiy jihatdan asoslangan va amaliyotda
samarali yondashuv hisoblanadi. Bu usul
g'o'zaning barg va ildiz tizimida fiziologik
jarayonlarni maksimal faollashtirish, foto-
sintez va energiya almashinuvini kuchay-
tirish  hamda, oziga elementlarining
o'zlashtirilish koeffitsiyentini oshirish
imkonini beradi.

Dala tajribalari  shuni  ko'rsatdiki,
ekish va shonalash fazasida kompleks
NPK qgo'llanganda, har bir elementning
o'zlashtirilishi  tez wva uzluksiz bo'lib,
g'ozaning barcha vegetatsiya fazalarida
talab gondirildi. Shu bilan birga, bunday
integral o'gitlash tuprog unumdorligini
saglash, resurslarni tejash va ekologik
yukni kamaytirishda ham muhim
ahamiyatga ega hisoblanadi.

O'zbekiston sharoitida ilmiy
asoslangan kompleks NPK qgo'llanishi
respublikada birinchi marotaba ama-
liyotga joriy etilib, g'‘ozaning o'sishi
va hosildorligiga ijobiy ta'sir ko'rsatdi.
Bu yondashuv ildiz tizimini rivojlan-
tirish, fotosintetik apparatni quvvatlash,
generativ organlarni to'ldirish va tola sifati
hamda hosildorlikni bargaror saglashga
xizmat qgiladi.

go'llanilganda
va uning sifati

Shu tariga, azot, fosfor va kaliyli
mineral  o'd'itlarni  kompleks qgo'llash
g'o'zaning fiziologik  o'sib-rivojlanishiga

mos, resurs samaradorligi va ekologik
bargarorlikni  ta'minlaydigan zamonaviy
va samarali agrotexnik usullardan biri
sifatida baholandi.
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AHHoTauums. [poBedeHo BblIACHEHWE MUKPOIEMEHTHOM CUTYaLMKM MO MoAMBOeHY, 6opy
M dTOopy B MouBax Pecnybnukn KanMblKKMa Ha TeppuTopuKM EPreHMHCKOWM BO3BbILLEHHOCTM,
M3yYeHbl 3aKOHOMEPHOCTU pacnpeaeneHna W MNOBeAeHUA XUMMUYECKUX COoelMHEeHUN B
OCHOBHbBIX ~ KOMMOHEeHTax fNaHawadTta: noactuiatoulmMe  rnopoabl  — MoyBa.  BbigaBneHb
3aKOHOMEPHOCTV pacnpeneneHma MUKPOIMNEeMEHTOB B Mo4Bax, Ha3BaHbl GakTopbl, OCOBEHHO
CUNbHO BAMGAOLWLME Ha 2T0 pacnpeneneHue, npennoxeH 6onee CTPOrM  Moaxon K
OMOreOXMMMYECKOMY PaMOHMPOBAHMIO MOYBEHHOIO MOKPOBA. YCTAHOB/EHO, 4YTO UMeKTCs
aKCTpeMalbHble TEPPUTOPUKM M MOYBLI, FTOEe WM3-3a HedoCTaTKa WM U36bITKa MUKPOI1EMEHTOB
MPOMCXOOAT HapyleHWa B MUUWEBOM Lenu. 2TW  MUCCNedoBaHWga MO3BOMAAIOT  OUEHUTb
BMONOrMYECKMIN KPYroBOPOT 2MEMEHTOB M AaTb OLEHKY HampaBNeHHOCTM OMOreoXMMIMYECKOoro
npouecca npeobpas3oBaHMa aToMoB B 6Ouochepe. [MouyBoobGpasytoLllve Mopoabl MU3ydaeMow
TeppuUTopUnM KanMblKny obeaHeHbl BCEMU dNeMeHTaMM 3a MCKNYeHreM 6opa 1 MonubaeHa.
PaccumTaHHble KNapKM KOHLEHTPAUWKM MUKPOI1EMEHTOB CBMAELTENbCTBYIOT O pacceaHmm GTopa
B Mopodax oTHocuTenbHO nutochepbl Kk=0,3. OTHOCUTENBHO NUTOCHEPHLI B MOKPOBHbIX
NEeCCOBUAHbIX CYTTIMHKAX U IMMHaX KOHLUEHTpUpYoTca MonmbaeH 1 6op(Kk 1,4-7,0.

Knro4yeBble c/10BA: BOOHOCO/EBOW COCTaB, EpreHMHCKas BO3BbILIEHHOCTb, BUOreoxmmMmma
MUKPO3/1E€MEHTOB, CBET/TOKALUTaHOBbLIE MOYBbI.

Annotatsiya. Yerg'in tepaligi hududidagi Qalmog'iston Respublikasi tuproglarida
molibden, bo'r va ftor bo'yicha mikroelementli vaziyat aniglandi, landshaftning asosiy tarkibiy
gismlarida kimyoviy birikmalarning targalishi va xatti — harakatlarining gonuniyatlari o'rganildi:
yver osti jinslari tuprog. Tuproglarda iz elementlarning targalish nagshlari aniglandi, ushbu
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tagsimotga aynigsa, kuchli ta'sir ko'rsatadigan omillar nomlandi, tuprog qgoplamini biogeo-
kimyoviy rayonlashtirishga yanada gqat'ly yondashuv taklif gilindi. Mikroelementlarning
yetishmasligi yoki ortigcha bo'lishi tufayli ozig-ovgat zanjirida buzilishlar yuzaga keladigan
ekstremal hududlar va tuproglar mavjudligi aniglandi. Ushbu tadgigotlar elementlarning
biologik aylanishini baholashga va biosferadagi atomlarni konvertatsiya qilishning biogeo-
kimyoviy jarayonining yo‘nalishini baholashga imkon beradi. Qalmog'iston hududining tuprog
hosil giluvchi jinslari bor va molibdendan tashqgari barcha elementlar bilan gashshoglashadi.
Hisoblangan Klarklar iz elementlari kontsentratsiyasi ftoridning targalishini ko'rsatadi

Kalit sozlar: suv tuzining tarkibi, Yerg'in tepaligi, mikroelementlarning biogeokimyosi, yorgin
kashtanli tuproglar.

Annotation. The article examines the trace element situation of molybdenum, boron,
and fluorine in the soils of the Kalmyk Republic in the Ergeny Upland, and studies the
patterns of distribution and behavior of chemical compounds in the main components of the
landscape: underlying rocks and soil. The article identifies the patterns of distribution of trace
elements in soils, identifies the factors that have a significant impact on this distribution, and
proposes a more rigorous approach to biogeochemical zoning of the soil cover. It has been
established that there are extreme territories and soils where the food chain is disrupted due
to a lack or excess of trace elements. These studies allow us to assess the biological cycle of
elements and evaluate the direction of the biogeochemical process of atom transformation in
the biosphere. The soil-forming rocks of the studied territory in Kalmykia are depleted in all
elements except boron and molybdenum. The calculated clark concentrations of trace elements
indicate the distribution of these elements.

Key words: water-salt composition, Ergeny Upland, biogeochemistry of trace elements,
light chestnut soils.

BBepeHMe. /I3yueHye 3akoHOMep- dparMeHTapHbl. [lofydeHbl  HekoTopble
HOCTEW OWOreHHOM MUrpaunn MUKPO- CBedeHMa O COOdepXaHuKM MonmbpeHa,
2NeMeHTOB dBMgeTca OCHOBOW MPOrHo- 6opa M PTOpa B pacTeHUax cpeaHew
31poBaHVA YCTOMUYMBOCT apuaHbIX  Monockl, tora Poccum  (KpacHogapcKnm
DKOCUCTEM U MO3BOMAET CBECTU K MUHU-  Kpal), TeXHOreHHO 3arpa3HeHHbIX
MYMYy HeraTmMBHble MOCNeacTBMa MNpuv  Tepputopmax (PocTtoBckada obnacTb)

MCMOMNb30BaHMM  MPUPOLOHBLIX PECYPCOB.
OnTuMM3aLma OKMoLEHO30B OOoCTUraeTcs,
npexae BCero, cbanaHcMpPoOBaHHbIM
NOCTYyMNEeHNEM  XUMUYECKUX DNEeMeHTOB
B >KMBble OpraHmaMbl. 2TO  MOXKET
OblTb  pPEeanmM3oBaHO MNyTeM  U3yYeHUs
naHgwadToB Ha BNOreoXmMMmMYeCcKom
YPOBHE, MNpoBedeHVeM  KcCenoBaHMM
CXOACTBa W pasnudmMm B coedunHeHun
MUKPO3NEMEHTOB MeXay KOMMOHEeHTaMu
NnaHgwadToB C YYETOM MPOCTPAHCTBEH-
HOro pacnpeneneHna nyTem Kaptorpadu-
POBaAHMUSA 1 PaVIOHMPOBaHMA.

CTteneHb WU3YYEHHOCTU MUKPO3Ie-
MEHTOB B cocCTaBe no4yB B P® pasnmyHa.
Ha ©6uoreoxmmMmmyecknx kaptax Poccum
KanMblkpna  aBnaetca  6enbiM  MATHOM
[4]. WMetoTca cBegeHUMa O MOOBUMKHbBIX
1 BanoBbix dopMax MonmbgeHa v 6opa
B MoHorpadum CaHrampkmesom [2, 17,
13], o copepkaHum GTopa  cBegeHUd

[3,4]. Jo HacToAulero MOMeHTa OO0 KOoHLUa
He BblgB/IeH MeXaHW3M  KpyroBopoTa
XMMUNYECKUMX 21eMEHTOB U X MUrpaLumn B
cucTemMe noYsa — pacTeHns - BOObl.

Llenb wccnepoBaHWa —  U3Y4UUTb
OUMOreOXMMMYECKYD  CUTyal Mo B ABYX
paroHax  Pecnybnuki  KanMblkig U
BblABUTb 0COHBEHHOCTU BUroreHHom
MUTPaLN MUKPOSEMEHTOB - MONKMBOEHa,
6opa 1 dTopa B OCHOBHbLIX KOMMOHEHTax
Ha3eMHbIX SKOCUCTEM: MoYyBbl -
pacteHva. [Ona [ocTukeHua uenm Obinu
MocTaB/eHbl cnegytollme 3agadn: - U3y4ymTb
buroreoxmmMmyeckme XapaKTepPUCTUKMN
MOYBbl W PACTUTENbHOCTM Ha MnpuMepe
eCTeCTBEHHbIX WM WMCKYCCTBEHHbIX 3KOCKC-
TeM; - OaTb CPABHUTENbHYIO XapakKTepu-
CTUKY pacnpeneneHns MMKpoa1eMeHTOB
B 3aBWCKMOCTM OT XMMIKM3Ma U TUMa MoYs;
YCTAaHOBUTb  KOPPEeNAUMOHHbIe  3aBUCU-
MOCTU MUKPO3TEMEHTOB B MOYBax.
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O6bekT  mccnegoBaHug. Penbed
TepputTopUM  KanMblKMii B OCHOBHOM
npencTtaBndger cobon paBHKWHY, KOTOpaa B
3amagHoM 4acTu HapyllaeTca EpreHamu.
EpreHn — OT Ka/MbILKOroO C/oBa «3p0M,
UTO O3HadaeT Oeper, Te. MogHATME.
EpreHn — 310 Hebonbloe nnatoobpasHoe
nogHATVe, aBndatolleecs MNpPoaoMHKEHMEM
MPWBOMYKCKOM BO3BbILUEHHOCTM. BocTou-
HbI KPYTOW CKMOH EpreHen pacuneHeH
GanKaMn M OONVMHAMUM MENKUMX CTeMnHbIX

pedek Ha NapannenbHoO  BbITAHYTble
Xamypbl (6yrpol) [2, 11, 13].
Mo4yBOOOPA3YHOLLMMU nopogamm

EpreHrHCKoM BO3BbLILLIEHHOCTU ABAIOTCH
NEeCCOBWMOHbIE CYMTIMHUCTbIE  OTNTIOXEHUSA.
30HaNbHbIMK  TOYBaAMKM  OXKHOM  YacCTu
BO3BbILLIEHHOCTM ABMAKTCA CBETNO-Kall-
TaHOBble W Oypble MOYBbl B KOMMEKCe C
COMOHLAMM, MPUYPOHEHHbBIMUW K HIDKHUM
4acTaAM CKTOHOB 6GanoK M MAOCKMM y4acT-
KaMm MeXXOaNoOUHbIX BOLOPAa3aeNOoB.
OCOBEHHO MHOFO COMTOHLOB Ha BOCTOY-
HOM CKNloHe EpreHen. Ha Maockux
MPOCTPAHCTBaX BOLOPA3LENIOB PacrnpoCT-
PaHEeHb TEMHO-KaLTaHOBbIE MOYBbI,
KOTOpble MpUWypPOoYeHbl Takke K 6Gankam,
noTaXKMHaM.  [NpeobnagatoliMmMyt  aBAA-
IOTCA  CBETMIO-KaWITaHOBbIE  MOYBbl U
COMoHUbl. B ceBepHOM 4yactm EpreHewn,
B OTIMUME OT OXKHOM, npeobnagatoT
KalTaHOBbIe % CBETNO-KalWTaHOBbIE
CYTTMIMHNCTblE 30HabHbIE MOYBHbI.

AGROKIMYO

LIEHHOCTM pacrnonoyxeHa B 30He
CyxXMxX CcTenemn, OTNMYUTENbHOM 4epTomn
KOTOPbIX aBnaeTcs KOMMEKCHOCTb
MOYBEHHOIO W PACTUTENBbHOIO MOKPOBA,
MNPOABAAtO-LLAACS B MO3aM4YHOM
COYETaHMM CTeMHbIX U MYCTbIHHbIX
Y4YaCTKOB. Takoe codeTaHre obyCnoBneHo
obwnmemM  COMOHLOB M COMOHYAKOB,
pacnpoCTpPaHEeHHbIX B pecnybnuke
MOBCEMECTHO.

Ha EpreHax C KOMTMIEKCHbBIMW

CBET/O-KallTaHOBbIMK  Mo4YBaMK  npe-
obnagatoT  cnepyollve  pacTuTeNbHble
accoumaymm: KOBbITbHad (KOBbINb
JleccrHra, KOBbIIb CapenTCKuM, Tun4ak),
TUMYaKOBO-POMaLLUHMKOBAS (Tnuak,
POMALUHWK, TOHKOHOI, KOBbI/1b, MOSMbIHb

6enaga), TMN4YaKoBO-MPYTHAKOBaA (TWMNYaK,
NPYTHAK, KOBbI/b, MOMblHb aBCTPUMCKAA).
Bca 2Ta pacTuTenbHOCTb  BCTpedaeTca
OOblYHO B KOMMMAEKce C 6enonoabiHHOW,
6en10onoNblHHO-NPYTHAKOBOMW,  KaMdopocC-
MOBOM accouMaumamMm Ha  COMOHLAX.
Mo AHuMWaM 6anoK Ha COMOHYAKOBbIX
moyBax BCTPEYAtOTCH: MOMblHb  COMOH-
YakoBad, BepOMAOXKbA KOJtoUKa, nebena
boponasyatad. [lpu  pacnpeneneHmm
CeNbCKO-XO3AMCTBEHHbIX yrognm B
CYXOCTEMHOM 30HE OCHOBHOE BHWUMaHMe
yaendaetca nawHe (34% Bcex yrooumi),
oCTanbHOe  MaeT noa  CEHOKOChbl U
nactouvwa. B Tabnumue 1  nokasaHo
pacnpegeneHne  CenbCKOXO3AMCTBEHHbIX

Tepputopma EpPreHMHCKOW BO3BbI-  Yroauvh Ond AByx panioHos PK.
1Tabnuua
PacnpepeneHue B CyxOoCTEMHOM 30HE CeJIbCKOXO3AMCTBEHHbIX yrogui pecrny6svmku (Toic. ra)
Paiionsr Beero SX B, Muoronerine 3anexp CeHOKOCBI [TacTOuma
yroonun TTanIHsA HaCaXICHUS
CyxocTenHas 30Ha 1280,13 339,49 121 3,07 10,44 925,92
[IputoTHeHCKUI 250,92 81,90 0,13 0,78 6,61 182,28
enuHHbBIH 453,70 121,37 0,16 1,79 3,83 326,55
Hroro o 5421,35 915,52 2,39 8,69 99,76 4395,00
pecmyOnuke
Pa3HOCTOPOHHAA XO34MCTBEHHAA reocpeny aBngeTca nepemelleHne
AEeATENbHOCTb MPMBENa K CYLIECTBEHHOMY TPYHTOB, OObeM KOTOPOro AMKTYETCHd, B
npeobpasoBaHMio penbeda. IDTO 03Ha- MNepByto ovepenb, HEeobXoOMMOCTbIO
YaerT, YTO OOHUM n3 Hanbonee WHXXeHepHOW MNOArOTOBKM  TeppuTopun
CYLLLECTBEHHbIX BO34EeMNCTBUMN Ha (tabn. 2) [2]. Tak Kak KaTeropuu
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NpUrogHble Mo CeNbCKOXO3AMCTBEH HOMY

MCMNONb30BaHWA Noa NacTouLLa U Tpe6yl-OT

MNCMOJTb30BaHWMIO 3eMefib  Pa3/IMYHbl MO MeTnopau .
MawHK % CeHOKOCHhI, ONN3KU 04
2 Tabnuua
Xa PaKTePUCTUNKa CeJIbCKOX034 MCTBEHHbIX yrogumn M Mo KJlaccaM 3eMenb, Tbic.ra
IIpurogusie nmox O6mas
. IIpuronnsie IIpuronnsie ITact C/X yroapst IIpouue
Paitonsl ILIOIIAAb
10J1 MAIIHIO IIOJ] CCHOKOCHI | OWIIHBIC nocie 3eMIIU N
¢/X yroguit
MEeJTUOopauu
Kareropun 1 2 3 4 5 6
[IpuroTHEHCK 1A 3,8 0,5 86,2 6,3 3,2
HemuHHBIH 0,01 3,9 91,4 4.3 0,4
Uroro 195,5 119,9 5372,7 170,2 5858,3
Bannbl 6oHKTETA ans noys 19 M3y4daeMblX PanMoOHOB BbICOKMM Gann
CEeNbCKOXO3ANCTBEHHOIO  MCMNOb30BaHMA OOCTNIMaeTCd Ha MeJTMopUnpyeMblX 3eMITAX

3aBUNCAT OT TMpUuMeHeHWnda Menmopaunn.

nalHW 1 CEHOKOCOB (Tab1.3).

3 1abnuua
Bannbl 6oHUTETA
C/x
. Mamas CeHOKOCEHI [MacTOumia
Paiionsl YroAbs
Hemennop | Memuwopup | Hemenunop | Menuwopup | Hemenunop | Menunopup

IlenuuHbIN 22,4 77.8 8,8 12.3 1,9 75
TIpuroTHEHCK M 21,0 78,5 55 - 1,8 8,8
Bcero 43.4 156.3 14,3 12,3 3,7 16,3
Lnpoko PaCMPOCTPaHeHbI Ha [1pUIOTHEHCKOrO pParoHa, PACMOMOXKeEH-
M3yHaeMoOM TEPPUTOPUM aHTPOMOrEHHbIE HOTO Ha EPreHMHCKOW BO3BbILLEHHOCTU
(TexHoreHHble) obpa3oBaHua. llactouwa (Tabn. 4). XUMKW3M  3acCofeHua  MnouB
CTpadatoT oT 6eccmncTeMHOro M OOBOMbHO oOOHOOGpPa3eH. B conoHuax
Ype3BblYAMHOIO  BblMaca MNPUBOOAUWIErO Hapady C rMncomM npeobnanatoT cynbdaT
K COWTOCTM TPaBOCTOA, YMEHbLUEHUIO HaTpWd, B  MeHbllen Mepe cynbdaT
KONMYecTBa PacTUTebHOro  onaga WM MarHuga, oOycnoBnMBaa CUMbHyo  (31%)

ycuneHuto aednaumm nods, npuv KOTOPoOM
BblIHOCUTCA Haubonee 6oraTble MYMyCOM
MAWCTbIE YaCTULbI.

MeToabl uccnepoBaHua. [11a obLlen
XapPaKTePUCTUKM MOYB MPOBOAWMICA aHa-
N3 BOOHOWM BbITAXXKWM B  COOTHOLUEHWNU
nouBa:Boga — 1.5, OnpepeneHa BenM4MHa
CYXOro OCTaTKa, KOHLEeHTPpauMM KaTUOHOB:
Ca, Mg, K, Na u aHwnonos: Cl, SO,, HCO,.
OnpegeneHne MUKPOIMNEMEHTOB MPOBO-
OV B KWCAOTHOW BbITAXKKE M3 Mo4YB 6
H. pactBopa HCl B COOTHOLIEHUMKM MO4YBa
— pacTtBOp 4. MUKPO3INEMEeHTbl onpeners-
ann  GOTOKOMOPUMETPUYECKMM  METOOOM
[7,8,10].

PesynbraTtbl uccnepoBaHua. OcCo-
6EeHHOCT BOAHOCOMEBOrO pPeXkiMmMa MouB

3aCOMMTEHHOCTb  y»Ke B TMepBOM  METpeE.
ConeBow cocTaB M3MeHdaeTca no npoduo
MO4YBbLI. B BEPXHEWM, MeHee 3aCONeHHOoro,
YacTo MpeobnanatoT xnopuabl, B TO BpeMs
Kak Ha myorHe OOMUHUMPYOT cyibdaTbl.
[MTouBEeHHad LWeNo4YHOCTb (HCO3 bonblue
12 — 15 M3kB/100r) B conoHuax 06bluHO
NpuypoYeHa K COMMOHLUOBOMY TOPU3OHTY
B. CopepyaHuve 0OMEHHOro HaTpud
B ropumsoHTe B BapbupyeT B LUMPOKUX
npenenax, ppoctmraga 30% OT eMKOCTU
obmMeHa B NYroBbIX W NYroBO-CTEMHbIX
COMNOHLAX, MPW BNU3KMX FPYHTOBbLIX BOAAX.
B cTenHbix conoHuax ObMeHHbIM HaTpU
cocTtaBngetr 5 — 15% OT CyMMbl OOMEeHHbIX
OCHOBaHWW. 30ecb pPa3BMBAlOTCA  Maso-
HaTpueBble M 6e3HaTPUEBbLIE COMOHLLbI.
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4 Tabnunua
Pe3ynbTaTbl aHaNIM30B BOOHOM BbITSXXKU U3 NoYB MPUIOTHEHCKOro paroHa
Cyxoit Tun
Ne M I'ny- B uncnurene — maxB/100 r moYBbI, B 3HaMeHarese — %
€CTO B3sTHUA ocra- 3acoJie-
po- OwuHa, pH
651 HpO6I>I IIOYBbBI oM TOK, HUA
% Ca* Mg Na' HCO,* cl- SOz | C1:80,
1142 | 0428 | 16577 | 0857 | 10498 | 6,792
010 | 116 | 828 0,023 | 0,005 | 0,381 0,052 0,373 0,326 155
! Hpmorioe 1142 | 0143 | 13657 | 0714 | 3498 | 11000
30-50 1 105 1 820 0,023 | 0,002 | 0314 0,044 0,124 0,528 0,32
0714 | 0499 | 12294 | 0571 3,498 9,438
2 BopoGueska | 0-30 | 096 | 843 | 4514 | 0006 | 0283 | 0035 | 0124 | 0453 0.37
1071 | 0428 | 13558 | 1,142 2915 | 11,000
3 VI IEOHHEL 030 | 104 1847 | o1 | 0005 | 0312 | 0067 | 0104 | 0528 0,27
- 1570 | 0357 | 15394 | 0428 5247 | 11.646
4 TepBomaiickuit 0-30 1,16 8,19 0.031 0.004 0.354 0.026 0.186 0.559 0,45
. 1142 | 0428 | 14556 | 0.857 3498 | 11,771
S Hecuarbit 030 | 110 1 8371 5003 | 0005 | 0334 | 0052 | 0124 | 0565 0,30
0785 | 0286 | 13,746 | 0714 2915 | 11,188
6 Hapra 030 | 102 1838 | (6 | 0003 | 0346 | 0044 | 0104 | 0537 0,26
0499 | 0214 | 9,630 0,428 2,915 7.500
! Tponuxoe 030 | 076 18221 5519 | 0003 | 0221 | 0026 | 0104 | 0360 0,38
. 0857 | 0286 | 13,037 | 1142 2915 | 10479
8 JIbICBI TMMaH 0-30 1,01 8,19 0,017 0,003 0,300 0,070 0,104 0,503 0,28
1071 | 0428 | 13.037 | 1.142 2915 | 10479
9 MaxkcumoBKa 0-30 1,06 8,47 0,021 0,005 0,299 0,070 0,104 0,503 0,28
. 0857 | 0286 | 14,268 | 1142 2915 | 11,354
10 Bononaposckuit | 0-30 1,08 8,24 0,017 0,003 0,328 0,070 0,104 0,545 0,26
Bononaposckuid, . 1,357 0,428 13,361 2,856 3,498 8,792
u necononoca 0-10 | 107 | 839 0,027 | 0,005 | 0,307 0,174 0,124 0,422 0,40
BonoxapoBekuit i 0571 | 0643 | 13,808 | 1.836 3,498 9,688
12 y Ganku 0-30 | 104 ) 817 0,011 | 0,008 | 0318 0,112 0,124 0,465 0,36
MouBbl paroHa [NMPUIOTHEHCKOIO  Ky/IBTYP, a MOBbIWEHWEe TyMyca CBA3aHO
paroHa OTHOCATCA K 3aCOfIeHHbIM C C BHECEeHMEM OpPraHMYeckmx W MuHe-
MUHepanusaunen 0,13-150%. 3aconeHuve  palbHbIX \VialeleTeIsTRIZIZ) OgHowm n3
MOYBblI  MPOMCXOOMT XAOPUOHO-CyNbdaT- MPUYMH  CHIDKEHUA  TYMYCMPOBAHHOCTMU
HO-HaTpmeBbIMKM  conamu. CoaepyaHve MNo4dB  d9BAFETCA COoKpalleHmne obbeMoB
rymyca HM3Koe 102-138%, obecnedeH- BHeECEHUA  OpraHUYecKux  yOoobpeHui.

HOCTb dochopoM HM3Kaa - 11-28 Mr/100 r
nouBbl. V3ydeHne ocobeHHoCTen pacrpe-

CokpalleHre obbeMa BHeCeHUa opraHu-
YecKnx yanobpeHum npomsowno B 156

neneHua 2/1eMEeHTOB nMTaHUa B pa3. Ha EpreHMHCKOW BO3BbILIEHHOCTM
MoYBax CBWAOETENLCTBYET O CHWXEHUM HeaocTaTodHoe  KoamyectBo  docdhopa
NYMYCMPOBAHHOCTM  MaxOTHbIX MO4YB, 4To uMetoT 21,6 243 % no4yB nolanemn,
CBA3aHO C BbIHOCOM MUTATeNbHbIX BELLECTB Xxy»ke obecnedeHbl $ochopoM  MoYBbI
C YpOXKaeMm CENbCKOXO3AMCTBEHHbIX  LieHTpanbHOW YacTtu (Tabn. 5).
5Tabnuua
XNMUUYecKunin coctas nous EpreHMHCKOMN BO3BbILLEHHOCTU
I'ymyc, K,0 PO, Fe Mn Cu Zn
% mr/100 T mr/100 r /KT MI/KD MI/KD MI/KT
CBeTJ10- KalraHoBas Cp€AHC-CYTNIMHUCTAad COJIOHLICBATas1
1,38 480,0 28,0 1,15 4125 2,52 17,5
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I'ymye, K,0 PO, Fe Mn Cu Zn
% mr/100 T mr/100 ¢ /KT MI/KT MI/KT MI/KT
CBeTo- KallTaHoBas CpCAHC-CYTIIMHUCTAsA COJIOHIICBATasn
1,02 6,0 11,0 1,95 415 504 7,0
1,15 40,0 16,0 133 325 2,52 50
CBeTn0- KalTaHoBas JICTKOCYTJTIMHUCTAA COJIOHIIEBATO-COJIOHYAKOBaTas
1,19 90,0 4,8 1,26 55,0 1,76 24,3
0,80 43,0 1,3 1,19 14,5 05 11,0
.HyFOBO-KaH.ITaHOBaﬂ CPEAHECYITIMHUCTAA COJIOHIAKOBaTas
8,32 87,0 44,0 1,05 88,0 12,0 1001
0,95 25,0 28,0 0,69 110,0 10,0 7,0
2,00 42,0 17,0 0,42 43 43 50
MoyBoObpPa3yoLIME MOPOAbl M3ydaeMOoM MOYBEHHbIX MopoAax K WX KMNAapky B
TeppUTOpPUM KanMbiknm obenHeHbl nuTOChEpe) CBUMAOETENBLCTBYIOT O paccesa-
BCEMW 32M1eMeHTaMM 33 UCK/IoYEeHMeM  HUKW  dTopa B MOpPOoAax OTHOCUTENMbHO
6bopa 1 mMonubpgeHa (Tabn. 6). PaccumtaH- nuTochepsbl (K, 03). OTHOCUTENBHO
Hble  KMapKW  KOHLEeHTpauunM  MUKPO- numTochepbl, B MOKPOBHbLIX ECCOBMAHbBIX
snemeHTOB (K - OTHOWEHWe CpedHero CyrmumHKax W nHax KOoHUEeHTPUPYoTCA
cooepyaHng MUKPO3EeMEHTOB B MonmbaeH n 6op (K 1,4-7,0) [5, 6,11,12].
6 TabnMua
CpegHee cogepXXaHUe MUKPO3/1eMEHTOB B MOYBOO6pa3yoLmxX nopoaax, Mr/kr
ITokpoBHBIE JI€CCOBU/IHBIE Kaapc s Cpemmee Knap Ko
DneMeHThI Tsoxenbie Jlerkue n Cynecu u Jlutocdepe mo Conep-c 8 B II0YBOOOP-X
CYIJIMHKU U cpenHue Mecxn Bunorpanosy OCAILOTHPIX noponax PK (K )
TJIMHA CYTIIIMHKH fopozax ‘
B 45,0 30,0 15,0 12,0 100,0 2,5
Mo 1,6 14 0,6 11 2,0 14
F 2,9 1,0 0,2 0,3 1,0 7,0
MUKPO3NEMEHTHbIM COCTaB MO4YBO- 06AACTM 6opHOro 3aconeHusa Ha
obpasylLlmMx Mnopond 3aBUMCUT OT  UX tore EpreHnHcKowm BO3BbILLIEHHOCTM.
rPaHyNOMETPUYECKOrO COCTaBa M MUrpa- AKKymMynauua 6opa  npuypodeHa, npe-
LMOHHOM  CMOCOOGHOCTM  MUWKPOIMEMEH- WMMYLLIECTBEHHO, K ©6ecCToYHbIM aenpec-
TOB. MaKcUMaribHOe cofepykaHe MUKDP- CUAM CTEMHOM 30Hbl, Mpexae BCero K

O3/IEMEHTOB HaWOeHO B J1eCCOBUOHbBIX
TAXKENbIX CYMUMHKaX U MMHAx, MUHUMab-
HOoe - B Ccyrmecax W mneckax. VIHTeHCcmBHOE
KOHUEHTPUMPOBaHMe ©Oopa B  TOHKENbIX
CYMMMHKaX M MMKWHax  (OTHOCUTENbHO
nuTocdepsbl) CBA3aHO C ero rMaporeHHom
MUrpaumen.

Bop. BakHoe MecTo cpen M3ydae-
MbIX XMMUYECKMX 3/1eMeHTOB 3aHuMaeT
MUKPO21eMEHT ©60p, MOTOMY 4YTO MOYBbI
NnaHawadTa comepyaT BbICOKOe KO-
UeCTBO 3TOMO MUKPO3MEeMeHTa, B CBA3M C
4eM, MOXHO FOBOPUTbL O CYyLLECTBOBaHMMN

MOHWYKEHMAM  C  03epaMu, [OPEBHUM
NOXOUHAM CTOKa. MoBblLLEHHOE
KONMYecTBO  MoaBMMKHOro  6opa, Mo-
BMOMMOMY, OOYC/IOBIEHO BOCXOAALLMM
OBUMYXKEHMEM  MOYBEHHO-TPYHTOBbBIX  BOf,
HecyLMx 6op [4].

CBeTno-KallTaHoBble MoYBbl B
npoLecce No4YBOOOPA30OBaHMA 6op
HakannvBatoT. B MaxoTHbIX  Mo4Bax

MOBbILLAETCA YPOBEHb €ro CoAepPXKaHMs
B MaTepUWHCKMX nopopax (Kakkym. = 12).
Kpome Toro, M3BeCTHO, UTO OpraHM4yeckoe
BellecTBO He dukcupyer 6op [1, 6],
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MO3TOMY PacTBOpPUMble coeanHeHma 6opa
OCOBEHHO MEMKO BbIMbIBAKOTCA B HUMXKHME
ropu30oHTbl. O4YeBWOHO, 3TO CBA3aHO W C
TEM, UTO BbIBETPMBaAHKE GOopcoaepKalLmx
MUHEpPanoB npoTeKaeT MeoSTeHHO.
[MO3TOMY B CBeT/10-KalUTaHOBbIX MOYBax
M3y4YaeMbIX  pPaMoHOB  BMonormyeckaq
AKKYMYNauma 6opa He BblparkeHa.
KoppenatnBHaa  3aBUCUMOCTb  Mexay
cogepyaHmem 06opa W rymyca, CTOfb
XapakTepHasa a9 MHOMMX MUKPO3IeMeH-
TOB, 3[1ECb HE MPOABIAETCS.

CBeTno-KallTaHoBble MOYBbI (3a
UCKITIOYEHMEM MEeCHaHbIX MOYB) HEMI0X0o
obecrneyeHbl OOPOM, HO  OTAMYAKOTCH
HM3KOM MOABUXKHOCTBIO €ero coeMHEHUN.
KoaddumumeHT KoHueHTpaumm 6opa Kk
2-3. CpegHue 3amnacbl BanoBoro 6opa B
100-CaHTMMETPOBOM  C/Ooe  PAa3/TNYHbIX
MOATUMOB KaLITAaHOBbLIX MOYB M3 pacyeTa
Halra, NPMMepPHO OOMHAKOBbI M COCTaBNAIOT
475-567 kr/fra. OgHaKo pacTeHna yCBamnBatoT
He Becb 6OpP, a AOCTYMHbIM, KOTOPOro
B Mo4yBax Majo. [losToMy B Masbln
OUMONOMMUYECKMIM KPYroBOPOT BOB/1IEKAETCA
HeboNblaa YacTb 6opa. AWM. MNepenbmaH [1,
5, 9] oTMeuaEeT, YTo B CTeMHbIX Mo4Bax 6op
HaxoaAWTCA B ManogocTynHom dopmMe U
BbIHOCUTCSA M3 HMX cnabo.

MonunboeH. CogepyaHre MonmbaoeHa
B MOYBOOOPA3YOLWMX MOpOoaax pecnyonmkim
OKasasloCb  3HAYUTENBHO  HUXKEe  3TUX
BeNMYMH M BIMN3KO KKIapKy BnMTochepe (Mo
MNepenbmany, 1975). B.B. [Job6poBONbCKKMN
[9] oTHOCWT MoNMbaeH K rpynne
MUKPO3MEMEHTOB, MasioxXapaKTepPHbIX
ONA 4eTBEPTUYHbBIX OTNOXEHMIM Pycckom
PaBHWHbBI M OOHAPYXKMBAIOLLIMXCA OYEHb
PenKo, HO B YETBEPTUYHbLIX OT/IOXEHMAX
MprKacnmMmckom HWU3MEHHOCTM 3TOT
aNeMeHT LIMPOKO PACMPOCTPAHEH.
OTHOCUTENBHO NUTOChepbl Kk Mo=14,
Te. B M3y4daeMblX Mopodax MpomcxoamT
HebonbLoOe  HakomjaeHue  MonmbaeHa.
[MpaKTUYECKM HET Pa3/INYKM B COOEPXKaHMIM
MONMOaeHa B IMHAX U TSHKeNbIX CYrMMHKaXx,
B NETKUX M CPeOHUX CYTIMHKaX. KonmmyecTBo
NOOBMYKHOIO  (06MeHHoro) MonmbaeHa
BapbupyeT 0o 0,01 Mr/kr B neckax 0o 0,13 mr/
KI B IMMHax. B oTHOWeHWM pacnpeneneHna

AGROKIMYO

noaBM>XHOIo MonmboeHa B nopoaax
HabnogaeTca 4eTkasa 3aBUMCKMMOCTb  ero
cogepaHnd  OT FpaHyJToOMeTPprMHeCKOoro

COCTaBa.

Kak MoKasanu mccnenoBaHua,
neccoBuaHble CYTMNHKM cofeprkat
B cpenHeM 15 MI/KT BaSiIOBOro

MonmbaeHa. CBeTNo-KallTaHOBbIE MO4YBbI,
pa3BMBatoLLIMECA Ha HUX, Takke HeboraTbl
MonmbgeHoMm.  CpegHee  coaepykaHue
Mo B 100-CaHTUMETPOBOM C/loe CBETNO-
KalTaHOBbIX Moy coctasniger 0,8 Mmr/
K, a cpeoHun 3anac - 87 kr/fra. CpegHee
KOMMYECTBO 2/1eMeHTa B TOpM30oHTe A
coctaBnger 05 Mr/kr npw OOBOJIbHO
6onblloM KonebaHuu - ot 0,2 o 1,9 Mr/kr,
npu KOQPUMLUMEHTE BapbunpoBaHa 17 %.

B NyroBo-KalWTaHOBbLIX  MaxXOTHbIX
no4yBax npoucxoguT HebonbLloe
HakomneHve M™MonmbaeHa B YMYCOBOM
ropmsoHTe  (Kak=15-16). B conoHuax
3Ta  aKKyMyndauusa  BblpaxkeHa crabee
(Kk=11). B HWenexaulmx ropmnsoHtax Mo
pacrnpegeneH  OOBOMIbHO  PaBHOMEPHO.
B nouBax BblHOC MO M3 TYMYyCOBOIO
rOPU30HTA npeobnanaet Hal ero
akKkymMynaumenm unm paseH en (Kk=0,7-10).
B ropmsoHTe B MonuboeH cooepykutca
B MUWHMMalbHbIX KOMM4YecTBax. [lo4Bbl
MalHKM  HECKOMbKO nydlle obecnedyeHobl
noaBW»XHbIM Mo, BCneacreme MeHee
LLENOYHOM peaKUMKM, MyYULLEero pasnoxxeHms
OpraHM4yecKkoro BeulecTBa W yCUeHus
MUKPOBMOMNOrMYEeCKOM 0eAaTeNbHOCTU
B [pacrnaxaHHbIX Mo4YBax Mo4 BAVAHUEM

yaOo06pEeHUN.

B CBETN0-KaLUTaHOBbIX no4yBax
maWwHKM  KOMMYECTBO  MOABWMMKHOMO Mo
KoppenuvpyeTt C Ba/10BbIM (r=0,69).

OTHOCKUTENbHAA NOOBUMXKHOCTb MONMOAEHA
B BEpPXHEM TOPU3OHTE He MpeBbllaeT
9%. C rnybuHOM OHa ellé YyMEeHblIaeTca.
Bonbllaga pactBOPUMOCTb MO B BEPXHMX
rOPM30OHTax CBA3aHa C MOABMXKHOCTBIO
Kenesa, T.K. YKeneso  BbllenadmBaeTca
M3 BEPXHEro crosa W, BCNeOCcTBME 3TOrO,
Mo cTaHoBWTCA 6onee pocTynHbiM (Da-
vies, 1956). [HoBOTbHO MOCTOAHHOE
cogepyaHme Mo B OOMbLIMHCTBE MO4YB
M paBHOMepHOe pacrnpeneneHne  ero
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no npodusto oObACHAETCA TeM, 4To
Mo aBngeTca CpaBHUTENbHO  CabbiM
BOAHBIM MUIPAHTOM, C/1ab0 HakoMNgaeMbIM
anemMeHToMm [9, 11].

B TEMHO-KaLUTaHOBbIX noYBax
HabNoOaEeTCA MOHMMKEHHOE, MO CPAaBHEH MO
C KNapKOM, BanoBoe cogepyaHme
MONMOOEeHa, HeCKObKO MOoBbllleHHoe —
6opa, Konnuyectso GTopa 6M3KO K KNapKy
(tabn. 7).

MUKPO3NEMEHTHbIN
MNO4YBOOOPA3YIOLLMX nopon 3aBUCUT
OT WX TrpaHyIOMeTpMYeckoro CcocTaBa
% MUTPALVOHHOMN CMOCOBOHOCTU
MUKPO3MNEeMEHTOB. MakcrManbHoe
cogepyaHre MUKPOINEMEHTOB HaMOeHOo
B NEeCCOBMAOHbIX TAXENbIX CYMMMHKax M
MWHaxX, MWHUManbHoe - B cyrnecax u
neckax. MIHTEHCMBHOE KOHLIEHTPUPOBaHMe
bopa B TAXKENbIX CYMMUMHKax W [MMMHax
(oTHOCUTENbHO NMTOCHEPLI) CBA3aHO C €ro
FMOPOreHHOM MUrpaumen.

Bop. BaykxHoe mecTo cpegmn M3ydaeMblx
XUMUYECKIMX 2/1eMeHTOoB 3aHMMaeT
MUKPO3NEeMeHT 60p, MOTOMY 4YTO MO4YBbI
NnaHgwadTa coaepyaT BbICOKOE KOTMYEeCTBO
STOrOMUKPO3NEMEHTA, BCBA3M CUEM, MOXKHO
roOBOPUTb O CyLLIEecTBOBaHWMK  0BMACTM
6OpPHOro 3aconeHnsa Ha tore EpreHmHCKom
BO3BbILEHHOCTU.  AKkyMynauma  6opa
npuypo4eHa, NpPeVMYLLECTBEHHO, K
6eccTouYHbIM OenpeccnaM CTemnHOW 30Hbl,
npexne BCero K MOHWKEeHWAM C 03epamMu,
APeBHVM NoXXOKMHaM cToka. lNoBblleHHOe

COCTaB

KOMMYeCTBO  MOOBMMKHOro  6opa, no-
BMOVMMOMY, OOYCNOBMNEHO BOCXOOALLMM
OBVYKEHMEM  MOYBEHHO-TPYHTOBbLIX  BOM,
Hecywmx 6op [4].

CBeTNo-KallTaHOBbIe MOoYBbl B
npouecce no4yBoobpa3oBaHUA 6op
HakanIMBatoT. B MaxoTHbIX  Mo4yBax

MOBbILLIAeTCA YypOBeHb ero coaepkaHusa
B MaTepUHCKMX nopomax (Kakkym. = 12).
Kpome Toro, M3BeCTHO, YTO OpraHMyeckoe
Beuwlectso He dukcupyer 6op [1, 6],
MO3TOMY PacCTBOPUMble coeanHeHMa bopa
OCOBEHHO MErKO BbIMbIBAKOTCA B HUMXKHME
ropn3oHTbl. O4YeBMAHO, 3TO CBA3aHO W C
TEM, YTO BbIBETPUBAHME OOPCOAEPIKALLMX
MUHepanoB npoTeKaeT MeO1eHHO.

Mo3ToMy B CBeT/0-KalUTaHOBbIX Mo4YBax
M3ydaeMblX  panoHOB  Buonormyeckas
aKKyMynauma 6opa He BblpakeHa.
KoppendatmBHad  3aBUCMMOCTb  Mexay
cogepywaHvem 0Oopa W rymyca, CTofb
XapakTepHaa 079 MHOMMX MUKPO3MeMeH-
TOB, 34eCb He MpoaBaaeTcs.

CBeT/10-KaluTaHoBble MoYBbl (3a
VCKIOYEeHMEM MecyaHblX Mo4YB) Hersoxo
obecrnedyeHbl HOPOM, HO  OTMYAOTCA
HN3KOW MOOBUMYKHOCTbIO €ro CcoeguHeHnN.
KoaddrumeHT KoHueHTpauun 6opa Kk
2-3. CpegHume 3amnachbl BanoBoro 6opa B
100-CaHTMMETPOBOM  Cfloe  Pa3NMYHbIX
NOATMMOB KalUTAaHOBLIX MO4YB M3 pacyeTa
Ha 1 ra, NMPUMEPHO OAWHAKOBbLI W COC-
TaBNaOT 475-567 Kr/ra. OgHako pacTteHus
yCBaMBalT He Becb 60p, a [OOCTYMHbIN,
KOTOpPOro B Mo4Bax Mano. [loaToMy B
Masbli BuronormyecKmni KpyroBopoT
BOBMekaeTca Hebonbllag dacTb Oopa.
AWM. Mepenbmar [1, 5 9] oTmMeuaeT, 4TO B
CTeMHbIX Mo4YBax 6GOp HaxoOuTCHs B
ManogoCTynHoOM GopMe 1 BblIHOCUTCA U3
HX cnabo.

MonmnboeH. CogepyaHve monmobaoeHa
B Mo4BOOOpa3yoLLMX Mopodax pecnyb-

UKW OKa3a/loCb  3HAUUTENbHO  HIKDKe
3TUX BENWYMH M BAM3KO K KMNAPKY B NUTO-
chepe (no T[lepenbmany, 1975). B.B.

Jo6poBonbck [9] OTHOCUT MoaMbaeH
K rpynmne MUKPO/1eMEHTOB, Manoxapak-
TEPHbIX ONA 4YeTBEPTUYUHbIX OT/TOXKEH NI
Pycckow paBHWHbI 1M OOHaPYXKMBAKLLMXCS
Oo4YeHb pPeako, HO B 4YeTBepPTUYHbIX
OTNOXKeHUAX  [TPUKACIUNCKON  HU3MEH-
HOCTM 3TOT 2/1eMEHT LWKMPOKO pPachpoCT-
paHeH. OTHOCUTENBHO nmTocdepsobl
Kk Mo=14, Te. B M3ydaeMblXx Mopogdax
npoucxogunT  Hebonblloe  HaKonneHwe
MonumobgeHa. lNpaKTndyecky HeT pasnuyum
B coOepyaHun mMonmbgeHa B MMuvHax u
TSHKENbIX CYrMMHKax, B Nerkmx v cpeaHmx
CYMMHKaX. KonwmyecTtso NOABVIXXHOIO
(obMeHHOro) MonubégeHa BapbUMpyeT 00
0,01 Mr/kr B meckax 0o 0,13 Mr/Kr B rvHax.
B oTHOWweHuM pacnpeneneHna noaBuix-
HOro MonmboeHa B Nopodax HabnogaeTca
yeTKad 3aBMCMMOCTb €ro coaepyaHwa oT
rpaHyIoOMeTpM4YeCcKkoro cocTaBa.
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Kak rnokasanu mccnegoBaHmg,
leccoBuaHble CYTTINHKMN cogep»kat
B cpegHem 15 MK Ba/1OBOIro

MonmbaeHa. CBeTno-KallTaHOBble MO4YBbI,
pasBMBatoLLMECA Ha HUX, TakyKe HeboraTbl
MonmbaeHom.  CpenoHee  coaeprkaHue
Mo B 100-CaHTMMETPOBOM C/10e CBETMO-
KaliTaHoBbIX Moy cocTtasniaer 0,8 Mr/
KI, a cpedHun 3anac - 8,7 Kr/ra. CpenHee
KONMMYEeCTBO 271eMeHTa B ropm3oHTe A
coctapnger 05 MMM npy  OOBOMbHO
6oNblWoOM KonebaHum - ot 0,2 0o 19 Mr/kr,
npu KoaddbrumeHTe BapbhpoBaHna 17 %.

B NyroBo-KalTaHOBbLIX  MaXOTHbIX
rno4yBax NpPOMNCXoaunT Hebonblloe
HakonneHre MonmbaeHa B MYMYCOBOM
ropmsoHTe  (Kak=15-16). B conoHuax
3Ta  aKKyMynauwsa BblpakeHa cnabee
(Kk=11). B HmKenexxawmx ropmsoHTax Mo
pacripegeneH  OOBO/IbHO  PaBHOMEPHO.
B nouBax BblHOC MO M3 T[YMyCOBOTO
ropM30HTa npeobnagaet Han ero
akkyMynaumenm mnu paseH em (Kk=0,7-10).
B ropusoHTe B MoambaoeH coOepykutcs
B MUWHMMANbHbIX KOMM4YecTBax. [loyBbl
NallHW HECKONMbKO nNydlle obecneyeHsbl
NoABWIXXHbIM Mo, BCNeAcTBME MeHee Lile-
NOYHOM peaKLMK, NYyYlero pasnoxkeHms

AGROKIMYO

opraHmM4yecCKoro BewecCtrBa W YCUIIeHUNA
MI/IKpO6l/IOJ"IOFl/Il—46CKOl;I OEeATEe/TbHOCTW
B pacliaXxaHHbIX TMo4YBax rnond BJIINAHMEM

yaobpeHnn.

B CBEeTNO-KallTaHOBbIX nouBax
MawHKW  KOMMYEeCTBO  MoaBWMyKHOro Mo
KoppenuvpyeTt C Ba/10BbIM (r=0,69).

OTHOCKUTENbHAA MOOBUMYKHOCTb MONMOOEeHa
B BepxHeM Tropu3oHTEe He MnpeBbillaeT
9%. C rmnybuHOM OHa ellg yMeHbllaeTcs.
bonblwaa pacTBOPUMOCTE MO B BEPXHUX
ropM3oHTax CBA3aHa C MOABWMMXXHOCTbIO
Kemesa, T.K. Keneso  BbllenadmBaerca
M3 BEpPXHero cnosa W, BCMeOcTBMe 3TOro,
Mo cTaHoBUTCA Oofnee OocTynHbiM (Da-
vies, 1956). HoBOMBHO MOCTOAHHOE
cogepywaHve Mo B OOMbLIMHCTBE MO4YB
M paBHOMepHOe pacnpefeneHme ero
no npoduio obbacHAETCa TeM, 4To
Mo aBngeTtcs  CcpaBHUTENbHO  CnabbiM
BOAHbIM MUIPAHTOM, clabo HakomngeMblM
anemMeHToMm [9, 11].

B TEMHO-KaLUTaHOBbIX no4yBax
HabnogaeTca MOHMMKEHHOEe, MO CPaBHEH MO
C KNapPKOM, BanoBoe cogeprkaHme
MONMbOeHa, HEeCKObKO MOBbllEeHHOe —
6opa, KonmnuyecTtso GTopa BAM3KO K KIapky
(Tabn. 7).

7 Tabnuua
PacnpepeneHne MUKpPO3/IEMEHTOB B MOYBEHHbIX Pa3HOCTAX
Kamranossie CBeTIIOKaIITaHOBBIC ConoHIs Conoruaku
OIeMeHTHI
Ipenemnst X [penernsr X IIpenemns X IIpenensr X

Mn 10-160 71 170-335 256 200-820 256 190-370 340

B 0,5-2 1,3 2,1-2,5 1,0 0,5-2,5 1,7 05-25 1,8

Mo 0,2-1,9 15 0,2-0,99 0,45 0,1-0,5 0,34 0,3-0,42 0,32

F 0,2-2,1 1,0 0,2-2,0 0,9 0,5-2,9 15 0,3-1,3 0,6
CpaBHMB 3amacbl  MonmbgeHa B dTOpy B NMoudBax PK, Haxoggallemca Ha tore

CBETNO-KAalWTaHOBbLIX Mo4yBax, MallHe W’
NacToMLLIaX MOYKHO 3aKlYUTb, 4YTO B
npouecce OKyNbTYPUBAHWA OHW CyLLecT-
BEHHO He u3MeHawTca. [lpodunbHoe
pacnpegeneHne ™MonubgeHa B OOMb-
LIMHCTBE  Cny4YaeB He  COOTBETCTBYET
pacnpegeneHunio rymyca, OOMEHHbIX
KaTUOHOB, UTUCTbIX YacTUL, 1 pH.

3akno4yeHune

MpoBeOoeHo U3ydeHre MUKpode-
MEHTHOW CUTyal MK No MoNmbaeHy, 6opy n

EPreHMHCKOM BO3BbILLEHHOCTW, U3yYeHbl
3aKOHOMEPHOCTK pacrpeneneHsa 1 nose-
OeHVa aTOMOB  PasfNUMYHbIX 21eMeHTOB
B NaHawadTe, BKAKOYAa OCHOBHblIE €ro
KOMMOHEHTbI: MoYBeHHada nopoda — rno4ysa
VM coenaHa oueHKa eé aNng npaxkTUYecKoro
nprYMeHeHus.

BblaBneHbl 3aKOHOMEPHOCTK pacrpe-

nereHna MUKPO3/1eMeHTOB B MOoYBaX,
Ha3BaHbI CbaKTOpr, OCOBEHHO  CUMbHO
BlidroLme Ha 3TO pacripegerieHre,
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npennoyxeH 6onee CTPOrMA MOAXOA K  MPaBUNbHO — MOCTaBUTbL  paboTbl Mo
BUOreoXMMmMYecKomMy PAMOHMPOBAHMIO  BbIIBAEHMIO OAedULMTa MUKPOI/IEMEHTOB
MOYBEHHOro MOKPOBa. YCTaHOBMEHO, UTO C TOYKM 3PEeHua  MaoaopoaMa  MouB,
MMEIOTCA  DKCTPpEeMasibHble  TeppuTopuiK  MOTPEOHOCTM B MUKPOYAOOPEHUAX U
M TMO4YBbl, FOe W3-33a HeOocTaTka WM OUEHKUM  UX  2ODEeKTUMBHOCTM, a Takke
M36bITKa  MUKPO3NEMEHTOB MPOUCXOAAT MOHMMaHUA MexaHM3Ma creunduyeckimnx

HapylweHua B nNuweBon uenu. ITKM  3abonesBaHui Yyenoseka, YKVBOTHBbIX,
MccnenoBaHMAa MO3BOAAIOT OLEHUTb OKMO-  pPacTeHUN.

NOrnYecKn  KPYroBopoT 2/1eMEeHTOB WU BbiBoAbl. BrepBble B  OCHOBHbIX
0aTb OLEeHKY HamnpaBneHHOCTM 6unoreo- TUMax MoYB  pecnybnukm  Kanmbikig
XMMMYECKOro mpoLecca npeobpasoBaHMa onpedeneHo BasloBOe coneprkaHue
aToMOB B burochepe. dTOpa, cpaBHeHbl MofydeHHble OaHHble

HakonneHre B KaOOM KPYMNHOM Mo MOAMGAeHY 1 6opy C NuTepaTypHbIMK
CENbCKOXO3AMCTBEHHOM  pPaMoHe [O0CTO- AdaHHbIMK, MPOBeAeHa rpadaumsa  MouB
BEPHbIX  aHaNUTUYEeCKMX  MaTepuanoB MO COOEPXaHWID B HUX Tpex peakose-
ana Pa3MUNYHbIX noys MO3BOMIUT  MeflbHbIX 2N1EMEHTOB.
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LLONN YCUMITUITU OPTAHNTIAPUAA PYX (Zn)
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WHCTUTYTU

*Akagemuk Maxmyn Mupaaes HoMuaar
GOFOOPYUIINK, Y3YMUYNINK BA BUHOYUTIK

WMUUA TAAKUKOT MHCTUTYTH

AHHoOTaAuUusa. Makonana Wonn YCUMAUTUHUHE BeretatmMB Ba reHepaTMB OpraHiapmaa
pPyx (Zn) 27eMeHTUHUHE OGUMOoakKyMynauMacK 6ymnda TaakMKOT HaTubKanapw KenTupuiraH.
TynpoK, Zn 3nemMeHTn 6unaH kommnnekc POMnappadH 5 6apobap opTuk MdnocnaHTMpunraH
BapUaHT TynpoknapuaaH “Anadra’ HaB OOHMOa 58,62 Mr/kr “Mlasep” HaB goHwuaa 3ca 69,65
MT/KE TYMAaHraHNnMri aHuknadrad. @axat “Jlasep” HaB OOH KMCMKUOA UKKK BereTaumsa MobanHmnaa
XaM 6MP XM MUKOOPAA ZN 2NeMEeHTUHM Y3NalWTUPraHanrv aHnKIaHmaH.

KanuTt cy3nap: LWonu, HaB, OpraH, pyx, 6roakkymMynauma, POM, Tynpok,

AHHOTaUMA. B cTaTbe npeactaBneHbl pe3ynsraTbl WMCCAegoBaHWUM Mo GMoakKyMynaumm
2N1eMeHTa UMHKa (Zn) B BereTaTMBHbIX W FreHepaTUBHbLIX OpraHax pvca pacTeHus. YCTaHOBMEHO,
UTO B BapMWaHTax MOYB, 3aArPAHEHHbLIX LMHKOM K3 KOMMIeKCa pPeaKOo3eMeNbHbIX METannoB
(MOK) B KonuyecTBe, NpeBbillatoweM HopMy B 5 pas, B 3epHe copTa “AnaHra” akkyMyampo-
Banoch 58,62 Mr/kr, a B 3epHe copTta” Jlasep” — 69,65 Mr/kr. OnpeneneHo, YTo ToNbKo copT “fasep”
B TeYeHMe ABYX BereTalMOHHbIX MepMOaO0B HakanIMBaa OQMHAKOBOE KOMMYECTBO 2/1eMeHTa Zn B
3epHOBOM YacTu.

KnroyeBble C/10BA: PUC, COPT, OpraH, UMHK, 6roakkymynauma, MAOK, nousa.

Annotation. The article presents research findings on the bioaccumulation of zinc (Zn)
in the vegetative and generative organs of the rice plant. It was determined that in soil variants
contaminated with Zn from a complex of rare-earth metals (MPC) at levels five times higher
than the norm, the grain of the Alanga variety accumulated 58.62 mg/kg of Zn, while the
grain of the Laser variety accumulated 69.65 mg/kg. It was also established that only the Laser
variety assimilated the same amount of Zn in its grain part during both vegetation periods..

Key words: Rice, variety, organ, zinc (Zn), bioaccumulation, MPC, sail.

Kupuw. Zn opgatoa Tabuatoa WKKKM
BaNeHTNM xonatoa MaBxkya OoynraH o6ump
TypOaH MKKMHYKM Typra yTyBYM MeTannamp.
Y MyxMM MUWHepan xpcobnaHaom, YyHKM
y OyTyH TaHada to3nab depMeHTnapHM
MWNad YMKapULW YYyH 3apypamp. PyxHUHT
KYHAMK  TaBCUMA  3TWAraH  MCTEBMONWK
6eMOopHUMHI nonynauvdacura Kapab dapk
Kvnaow Ba KOH 3apoobuparyt pPyxXHUHT

HOpPMan KoHueHTpaumack 109-130 MUKpPO-
rpamMm/O0eunnnTPHU  TalWKun  kunagu. Y
OHKHWM mndopanawl, mMemMbpaHaHu 6Hapka-
popnawTtmnpuul, A  BUTaMWHM  anMalin-
HyBvAa Xamga, TabM Ba xuao  GUAMLL
TM3MMMIapuaa MWTUPOK  3TyBYM  dep-
MEeHTaTMB peakuvanapna KOdaKTop
BasndacuHLM Oaxkapaon [5 46-6]. by
KyOa Kyn GYyHKUMANapHK, 9bHM XOMKWIa
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YCUWKM  Ba  PUBOXIAHULWIMAA — DYXHUHT
xmccacu  kywunagn.  byHoaH  Tawkapw,
PYXHWHI TaHagarn QYyHKUMACUHUHE Y3ura
XOC XYCYCUATW YHUHI MWUC Oapakacura
Teckapu MyHocabatTuamp Ba Yy KyMnMH4Ya
YWNCOH KacannurMHy pgaBonawga muina-
Tvnaourad  dapMaueBTMKa — npenapat-
NAPUHUHE  OUMp  KMcMuaump  [3; 1151-1158-
6.]. CypyHKanu pyx 3axapaurin 6mpuHUm
HagbaTOa MUC eTuwMacnurn cudatmaa
HaMoéH 6ynaon [1; 2136-2152-6.].

Pyx TaHafdar  MyxyMm  daKTop
6ynmo6, HopMan GaonuaT ydyH 3apyp. Pyx
Japakacuv  opTULKM  OuWnaH  TOKCUKIWIU
XaM opTUO GOPULLM MYMKUH. TOKCUKIMK-
Ka onmb  Kenuwuv  MYyMKWUH  ©OynraH
TabCUPHWHI y4Ta Typu MaBxyd: Hadac
ONMLL, OFM3 OPKaNu Ba Tepw OpKanm coamp
6ynanw [2; 554-548-6.].

TYNPOKHUHE PH KUMMATUHUHE OUMO-
KYMUPHKM Kynnaw 6wvnadH owuy  Wonm
TYNPOFWOAa MaBxXyd Zn  KOHUeHTpauwa-
CMHW  KaMauTupuwra épgam  bGepraH
[4: 811-6.].

MaTtepuannap Ba ycnyénap.
LLonun HaBapu opraHiapuaa PyX
SNEMEHTUHMHI BUoaKKyMyNALMACKUHM/
aHUKNaWOa pyx ounad Typaur Oaparkana
CYyHBUI ndnocnaHTUpuIraH TYMPOK-
nappa TaAkuMkoTnap onub  6opuiraH.
YCUMAUK HaMyHanapu Tapkiéugarn oFmup

MeTannap MWKOOPWM  aTOM-abCcopOLMOoH
yeynu - 6unad - ‘OnTtumMan 3MUCCUMOH
50
45
40
35
30
25 w
W ol
= ® ® S,
>0 s @ 3 @
15
@ o
10 = v S ® 5
-+ M - i =+
5 ~ =
o  Hm - |

Hasopat Tynpox Zn (3 ILTK) + Tympok

W Ananra magas 2021 &, W Ananra nagas 2022 i.

Zn (3 ILIK) + Tympox

cnekTpomeTp  ABKMO-200" nabopatopua
yCKyHacuga “‘Metogudeckme  ykKaszaHua
no onpegeneHunto  TEHKeNblXx MeTannoB
B MO4YBax CeNbXo3yrogmn um MNpoayKLmm
pacTeHmneBOoACTBa” ycyom acocmaa, KypykK,
Moada xmcobuoa ypraHunraH.

HaTtwxanap Ba MyHo3apa. Tynpok
TapKMbuoa pyx 2NeMeHTUHUMHE xapakaT-
YaH WaKM yyyH P3M 50 Mr/kr 31m6
6enrunaHraH. HasopaT BapWaHT WNAM3
cuctemMacuHoa 411 MI/KE pyx  MOHMapw
TVnnaHran. 2022 wunga sca 2,39 Mr/kr
ra KaMamull Ky3aTtuiraH. Zn 2S1NeMeHTU
6unaH 3 Ba 5 Gapobap wmdbnocnaHTUpU-
raH BapuvaHT Tynpok Tapkubwaad 3,40-
470 Mr/Kr ra, KOMMNEKC wdnocnaHraH
TYNpPOK/apaaH 3Ca 9,65-794 MI/KI
rada KyTapunmb OGopuLM  aHUKNaHraH.
‘Mazep"HaBUHWHI  WMNAWM3  cUcTeMacuKia
Ha3zopaT BapwaHToa 14,85 MI/KI  OaH,
MKKUHYM  Mu1nga 6,58  Mr/kr aTpodumaa
TYNAaHUL aHWKNaHraH (1-pacm).

‘Mazep” HaBUHWHE WMNAW3 KMCMUKOA
SHr  KYM  OMOAKKYMYNAUMA  UMKKUHYMK
NNaa KUMEBUM 3NeMeHTNapHUHI P2M
napgaH 5 6Gapobap kKyn  MPNocnaHTu-
pUNraH BapwaHTdAa aHWKNIaHraH 6ynmo,
18,66 M/KT MUKOOPO3 TYMNaHraH.
PyxHUHI “AnaHra” HaBUHWHIE MAOM3MOA
3Ca 4514 MK MUKOOoPOArM
OMOaKKyMynaLmMa Ky3aTuiraH oYalZle}
Xap WKKana HaBOa P2oMpaH KaM KypcaT-
Knunap aHukaaHraH (1-pacm).
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1-pacM. LUONUMHUHI Nan3 cucteMacupga pyx MOHIapPUHUHI 6MOaKKYyMyNauUacU
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Xap WKKana HaB uwnousnapuga Zn
SNEMEHTUHUMHE  KaM  BMOoaKKyMynaumMac
OJOH Ba 6oWkKa YCUMNWK KMCcMNapuoa
Kyn — MuKOopda — TynnaHuvwura  onmob
KeENMLWM MYyMKUMH. YyHKK, Oy xonaT Gapuya
YCUMAMKNapaa Kysatmunaaw.

PYXHUHI Moa KMCMMOa OUMOaKKyMy/l-
AUMACK Ha3opaT BapwWaHT TynpoKlapw-
gaH “AnaHra” HaBupoa OUVPUHYKM XamMOa
MKKMHYIM  Beretaumna paBpuaa 854 Ba
12,6 Mr/kr, “Masep” HaBwOa >ca 152 Ba 9,52
MI/KT MUKOOopPOa TYNAaHraHAnmrn
aHWKNaHraH (2-pacm).

Tynpok yd4yH POM 6unaH 3 6apobap
OpTUK,  WbdNocnaHTUpUNrad BapWaHToa
OMPUMHYM Ba UKKMHYKM BereTaumsa OaBpw-

AGROKIMYO

Oa  “AnaHra’ HaBUHWHE M09  KMCMMAA
HalopaTra HwucbaTaH OUp 03 tOKOPU
MUKOOPAAP, abHKW 14,08 xamaga 19,38 mr/kr,
“Mazep” HaBUHWHI noacwaa aca 14,25 Ba
2338 MI/KIr MUKOOPAa BUOaKKYMYMALMSACH
Ky3aTWraH. YCUMAVKNAPHUHT nos
KMCcMMaa POMpaH 5 Xamoa KoMMiekc 3
Ba 5 ©Gapobap wmdnocnaHTMpuaraH
BapumaHT TynpokaapuoaH “Jlazep” HaBwaa
3152 Mr/kr ra Tynnadrad. “Anadra’ Has
nos  KMCMMAA 2HI  IOKOPW  MKUKOopOa
PYXHUHI TYyNNaHuUWM Ky3aTuirad 6ynmo,
6y xonaT OMpuWHYKM BereTauma pasBpwaa
POMpgaH 128 wM™MapTara tokopuw 6ynmob,
MKKUHYM  Munga sca 2719 Mr/kr ra
KaManmLn Ky3aTunraH (2-pacm).
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Hasopat Tynpok Zn (3 OJK) + TynpoK Zn (5 ILIK) + Tynpox Kommaexc Kommrexe
Cu+Pb+Ni+Cd+Cr+Co+Zn (3  Cu+Pb+Ni+Cd+Cr+Co+Zn (5
IJK) + Tympok ILIK) + Tynpox

Jlazep mos 2021 #. u JTazep mos 2022 i.

2-pacM. Lonn HaBnapHUHI nosicnga pyx MOHNapUHUHI 6MOaKKyMyNaLUACHU, MI/Kr

Pyx 2neMeHTUHUHI Typau Xunoaru
P5MnapoaH opTuK bGepunuwm  ounaH
onnb GopunradH TaxXpubanapha Loau-
HUHI OOH KWMCMMOA Ha3opaT BapuaHTOa
OMPUHYKM  BereTauma paspwaa  “AnadHra”
HaBwaa 21,02 Mr/kr, “lasep” HaBuoa 22,45
MI/KT TYMNAaHUWK, WKKWHYKY  Beretaumsa
OaBp MobamHmOa Xap WKkana HaBoa
XaM YyMyMaH onraHga @9KMH KypcaTKuu,
gbHM 8,95 Ba 574 Mr/Kr 61oakKyMyngLms
KMATaHAMIN Ky3aTUAraH.

DNeMEeHTHUMHI  XapakaTdaH  Waknwu
6unaH PoMpgaH 3 Ba 5 Gapobap opTuk
TYNPOKHW  MGAOoCNaHTUpUMAraHaga toKopKU
6roakkymMynauma Zn (3 PoOM) BapuaHTMaa
Ky3aTunirad. byHOa, AnaHra  HaBUHWHE

OVPUHYM Ba WKKWMHYKM Beretauua Oasp
MoGavHMOoa Xap Oup KuUNorpaMm  OoH
Tapkmbuga xamm 5375 wmrkr, “Nasep”
HaBmpoa 3ca 60,70 Mr/Kr TynaaHraHamra
aHWKNaHraH. 2nemMeHT 6unaH P32MpaoaH
5 6Gapobap OPTUK  O3UKIAHTUPWAraH
BapMaHT TynporlapwaaH MoOC paBuLIada
“AnaHra’ HaBWHWHFC OoHuOa 1572 M/Kr,
“Mazep” HaBWHUHI OOHUOA 3ca 1714 Mr/kr
KaM DKaHAUMM aHUKIaHraH.

Tynpok TapkMbuw Typau xungaru
anemMeHTNnap 3 6bapobap KoMMAeKe Mdoc-
naHnwWKM 6unadH AoH KMcMuaa OVpUHYMK
Beretaumsa ™MobamHuga P3MpaH 2 wmr/
KM ra OpTUK TYMAaHUL Ky3aTuiraH. VKKu
Beretaumda M™MobamHMaa TYMpOoKHWM  Zn
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21eMeHTn 6bunaH 3 bGapobap KoMMekc

mnbnocnaHTUpunraH BapMaHTOaH
aMy 82,09 wMmr/kr, “Nlazep” HaBUHWHT
OOHMOA, MoC paBuwpa, 6996  Mr/kr,

2NeMeHTNapHUHI KoMnnekc P3MnapoaH
5 6apobap oOpTUK UdNocNaHTUPUAraH
BapuaHT TynpoknapuaaH “AnaHra” HaBu

60

50

goHuaa 58,62 wmr/kr, “J1asep” HaBUHUHT
goHWaga aca 69,65 MI/Kr TyrniaHraHInmm
aHuknaHraHn. @akat’ Jlazep” HaBUHUHE
OOH KMCMWMOA WKKKM Beretauma mMobamn-
HMOa xaM Oup Xxun Mukgopda Zn ane-
MEeHTUHW Y3AaWTUPraHanri aHMKIaHraH
(3-pacm).
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Hazopar Tynpok Zn (3 IIK) + Tynpox Zn (5 IIJK) + Tympox, Komnaexc Kommiexc
Cu+Pb+Ni+Cd+Cr+Co+Zn (3  Cu+Ph+Ni+Cd+Cr+Co+Zn (5
IIK) + tynpox ILTK) + Tynpox
® Ananra gom 2021 i. Ananra gom 2022 i. u JIazep non 2021 i. u JIazep monm 2022 #.

3-pacM. LLonu HaBnapuUHUHI AOHUAA PYX MOHNAPUHU 6MOaKKyMyNnauUaCU, Mr/Kr

Xynoca Ba TaBcuanap. “‘AnadHra”
HaBUHWHI MOA KMCMKMOA IHI HOKOPW MUK-
aopaa  PYXHWUHE TYMAaHWMLWKM  Ky3aTuaraH
6ynmno6, 6y xonat oupuHYKM  Beretauma
OaBpunaa PoMpad 1,28 mapTtara okopu
OYNnG, UKKUHYUM nunga sca 2719 Mmr/kr
ra4ya KaMamuLm Ky3aTUaraH.

Pyx snemMeHTnapuv OunaH
HMcOaTaH KOMMeKc 5

PoMra
bapobap

OPTUK, MdNoCNaHTUPMNraH BapmaHT
Tynpoknapwaa etvwtmpunirad  “Anadra”
HaBWM OoHMOa 58,62 Mmr/kr, “flasep” Hasw
goHMaga 3ca 69,65 Mr/Kr pyx TYMaaHraH-
nrn  anuknadrad. ®akat “Jlazep” HaBwW-

HMUHIC OOH KMCMWOa WKKKM  Beretauma
MobavHmMoa XxaM  Ooup  Xun MUKOopda
Zn SNeMEeHTUHM V3nawTupraHamria
AHWKNaHIaH.
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Annotatsiya. Magolada Chimboy tumanida g'o'za ekinlarining o'sishi, rivojlanishi va
unumdorligi uchun organik va organomineral o'g‘itlarning yangi shakllarini go'llash bo'yicha

olib borilgan tadqgigotlar natijalari keltirilgan.

Kalit so‘zlar: mineral, organik o'g‘itlar, fenologiya, g‘o'za, hosil shox, asosiy poya, chinbarg,
shonalash, hosildorlik, bentonit, seolit, biogumus, ekogumin va chanoqg.

Annotation. The article presents the results of research conducted in the Chimboy district
on the use of new forms of organic and organomineral fertilizers for the growth, development

and productivity of cotton crops.

Keywords: mineral, organic fertilizers, phenology, cotton, crop branch, main stem,
sedge, hoeing, productivity, bentonite, zeolite, biohumus, econumin and hoe.

AHHOTAUMsA. B cCTaTtbe MpencraBieHbl

pe3ybTaThl

nccnegoBaHM, MNpoBedeHHbIX B

YnMmMbBaMcKoM paroHe, Mo BAUAHMIO HOBbIX (GOPM OpPraHM4YecKMx W opraHoMUHepanbHbIX
YAOBPEHMIN Ha POCT, Pa3BUTVE W MPOAYKTUBHOCTb X/1OMNYaTHMKA.
Knro4yeBble csioBa: MuHepanbHble, opraHudeckme ynobpeHud, deHonornd, xnondaTHKK,

MNN1OO0BETBbL, MaBHbIM cTebenb, GyTOHM3aLUMA,

3KOMYMWH,KOpOoBoUKa.

Kirish: Ekinlar hosildorligini va tuproq
unumdorligini oshirishda o'simliklar tomo-
nidan o'g'itlardan samarali foydalanish
masalalari muhim hisoblanadi. Ma'lumki,
o'simliklar tomonidan fosforli o'g'itlarni
o'zlashtirish  koeffitsiyenti  juda  past.
Buning sababi  go'llanilgan  fosforli
o'g'itlarni asosiy qgismi tuprogda o'simlik-
lar o'zlashtira olmaydigan shaklga o'tadi.
Fosforli o'g'itlarni tuprogdagi migratsiyasi
past bo'lib, asosiy qgismi tuprogdagi
karbonatlar va bir yarim oksidlar bilan
mustahkam bog'lanib, umumiy ozuga
moddalari balansida tuprog-o'simlik
tizimida zaxira bo'lib goladi.

G'o'za tomonidan fosforni o'zlash-
tirilishi birinchi yilda 15-22 %, ikkinchi
vilda esa 30-35 %, o'g'itlar fosforni o'simlik
tomonidan kam migdorda o'zlashtirilish

YPOXKaMHOCTb, BEHTOHUT, LeonunT, GrOorymMyc,

karbonatli tuproglar sharoitida g'o'za
yetishtirilanganda fosfor o'simliklar qgiyin
o'zlashtiradigan birikmalarga o'tib ketishi
(retrogradasiya)dir.  Shuning  natijasida,
bo'z tuproglarda ko'p vyillar davomida
fosforli  o'g'itlar go'llanilishi  ogibatida
tuproglarda  umumiy shakldagi fosfor
zaxiralari bir gektardagi haydov qatla-
mida 10 tonnagacha, 1 metrli gatlamda 20
tonna fosfor to‘planadi[l].

C'oza o'simligida asosiy gimmatli
xo'jalik  belgilari  bir dona ko'sakdagi
paxta vazni, hosildorlik, tola chigimi va
uzunligi hisoblanadi. Tola esa, g'o'zaning
asosiy mahsuloti bo'lganligi sababli, har
g'o'za navining tola chigimi ma'lum
maydondan olinadigan tola migdorini
belgilaydi. Paxtadan yugori hosil olishda
bir dona ko'sakdagi paxta vazni muhim
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ahamiyatga ega [2, 3 ]. Suv bilan kam
ta'minlangan va sho'rlangan  tuproq
sharoitida g'‘o'za o'simliklarining xo'jalik
belgilari bo'yicha javob reaksiyasi quyida-
gicha bod'lgan: hosil elementlarining
to'kilishi va ularning 30% gacha saqgla-
nishi kuzatilgan, ko'sak odgd'irligi 0,8 g.
gacha, tola chigimi 1-25% ga, tola uzunligi
0,5-4,0 mm. ga kamaygan, vegetatsiya
davri ham gisgargan [4].

Tadqiqot ob'yekti va uslublari.
Tadqgigot obyekti Qoragalpog‘iston
Respublikasi Chimboy tumani Baxtli OF]
massivida keng targalgan o'tlogi allyuvial
tuproglarida olib borildi.

Tajriba quyidagi variantlar
amalga oshirildi:

N200P140 K100

N16OP112 K80 - nazorat, meyori 20
foiz ga kamaytirilgan variantlar uchun-fon

Fon + 2 t/ga Bentonit

Fon + 0,5 t/ga Tseolit

Fon + 0,5 t/ga Ekogumin

Fon + 5 t/ga Biogumus

Dala va laboratoriya-analitik
tadgigotlarini bajarishda genetik-geogra-
fik, profil-geokimyoviy [5], statsionar—
dala va Kkimyoviy-analitik uslublardan
foydalanildi. Tahlil turlari Paxtachilik ilmiy-
tadgigot, shuningdek, Tuprogshunoslik
va agrokimyoviy tadgigotlar institutida
ishlab chigilgan go'llanmalarda keltirilgan
umumagabul qgilingan uslublarda hamda,

bo'yicha

YV.Arinushkinaning
tahlillar bo'yicha
bajarildi.

O'rta tolali “Buxoro-102" g'o'za navida
20,4-26,6 donagacha hosil elementlari
paydo bo‘lgan bo'lsa, 5-9 dona hosil
elementlari nobud bo'lib to'kilgan. Ingich-
ka tolali “Surxon-103" g'o'za navida ham
to'kilgan hosil elementlari hisoblanib, mos
ravishda 6-8 dona ekanligi

kuzatildi [7].

Olingan natijalar va ularning
tahlili. Dala tajribasi sharoitida yangi
organomineral o'gitlarning tasirini
aniglash uchun tuprogdagi fosfatlarni
harakatga keltirish  va sug'oriladigan
tuproglarga go'llaniladigan fosforli o'g‘itlar
samaradorligini oshirish magsadida
paxtada maxsus dala tajribalari o‘tkazildi.
lImiy ish olib borilgan hududda 6 variant
3 gaytarigda amalga oshirildi.

Mineral, organik va boshga turdagi
o'g'itlarni go'llash barcha qgishlog xo'jaligi
ekinlarining o'sishi  va rivojlanishining
hal giluvchi omilidir. Fenologik kuzatish-
larimiz shuni ko'rsatdiki, g‘o'za rivojlani-
shining dastlabki davrida (20.06) asosiy
poyaning balandligidagi farg ko'rsatilgan:
1 va 2-nazorat variantlarida, mos ravishda
32,3 va 343 sm. yangi turdagi organik
va organomineral o'd'itlar go'shilgan
variantlarda esa 37,4; 421; 48,5 va 50,6 sm.
(1-jadval).

[6] tuprog Kkimyoviy
go'llanmalari asosida

1-jadval.
Organik va organomineral o‘g‘itlarning g‘o‘zaning o‘sishi, rivojlanishi va
hosildorligiga ta’siri, 2023 yil.
Asosiy poyaning Hosil shoxlar soni, , . )
balandigi, sm dona. Ko'sklar soni, dona. | Lko'sak- |y
No dagi paxta dorlik ts/
Variantlar og'irligi, orlric ts
20.06 | 20.07 | 05.09 | 20.06 | 20.07 | 05.09 | 20.06 | 20.07 | 05.09 gramm ga
1 32,3 45,1 65,5 35 6,2 8,6 24 71 13,2 41 30,2
2 34,3 43,3 60,3 3,2 53 7,7 2,2 6,1 9,8 4,0 28,9
3 374 40,5 71,6 3,9 7,8 11,9 4,8 8,8 18,9 49 44.6
4 42,1 58,8 70,2 34 6,4 10,0 3,7 7,1 14,0 4.6 38,7
5 48,5 58,1 83,2 3.8 6,5 10,1 4,0 7,3 18,6 4,7 40,6
6 50,6 59,6 88,8 4.2 8,6 125 5,0 9,2 19,8 49 45,2
Gullash, meva hosil gilish bosgichida dan biri bolgan biogumusdan 5 t/ga
(20.07) 6-variant organomineral o'd‘itlar- lberilgan sharoitda o'simlikning eng
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yuqgori balandligi gayd etilgan. Bu
g'oza rivojlanishining ushbu fazalarida
o'simliklarning kuchli ildiz tizimiga ega
bo'lishi, 1 va 2-nazorat variantlariga nis-
batan o'ditlar bilan  Kiritilgan  ozig
moddalarni intensiv  o'zlashtirib  olishi
bilan izohlanadi. Meva hosil qilish va
pishib vyetish fazalarida barcha variant-

larda asosoly poyaning o'sishi  davom
etgan. Aynigsa, organomineral o'g'itlar
berilgan variantlarda 0'z tasirini
ko'rsatgan.

Noan'anaviy turga kiruvchi o'g'it-

lardan bo'lgan biogumus, bentonit va
ekogumin o'g'itlar berilgan variantlarda
hosil shoxlar o'sish davriga ijobiy tasir
ko'rsatdi: eng kam migdorda 1 va 2-nazo-
rat variantlarda -3,2 hamda, 35 dona,
gullash fazasida esa 53, 6,2 dona.
Biogumus  berilgan  variant  gullash
fazasida eng ko'p ko'sak rivojlangan
ya'ni -86 dona, 2 t/ga bentonit gayd
etilgan variant o'z navbatida -7,8 dona
jadvalda ko'rsatilgan. Organomineral
o'gitlardan yana biri 05 t/ga berilgan
gismida ko'saklar hosil bolishi 6,4 va 6,5
donaga teng.

C'ozaning gullash davrida (20.06)
eng ko'p migdorda ko'saklar  hosil
bo'lishi 6- variant biogumus ishlatilgan
holadta -5,0 dona aks ettirilgan va 2 t/ga
bentonit gayd etilgan gismida esa -4,8,
l-nazorat variantta, shuningdek, 2- fon
variantda -2,2-2,4 dona kam miqgdordagi
ko'saklar soni keltirilgan. Ekogumin va
Tseolit o'g'itlarni go'llanganda (0,5 t/ga )
yvashil ko'saklar soni 3,7 va 4,8 ga yetdi.

Fenologik kuzatuvlar natijasiga
ko'ra, meva hosil bo'lishi (20.07) davrida
yvashil ko'saklar soni nazorat variantlarida
(1 va 2) mos ravishda 6,1 va 7,1 dona. Tseolit

AGROKIMYO

variantda ko'saklar miqgdori 81 ga yetdi.
05 t/ga va 2 t/ga berilgan variantlarda
o'simlikning reproduktiv organi 7,3 va 8,8
ga ko'tarildi. Eng yugori natija 5t/ga
biogumus berilgan variant -9,2 donaga
yetgan.

Vegetatsiya davrinig ohirida 1-nazorat
variant 132 va eng kam 98 2-variant
gismida ko'rindi. 05 t/ga normada
berilgan variantlarda mos ravishda -14,0
va 18,6 dona ko'saklar hosil bo'lishi aks
ettirilgan. 2 t/ga bentonit organomineral
o'g'it berilgan variant — 18,9 dona natijani
berdi va eng yuqgori ko'rsatkich 6-variant
5 t/ga biogumus foydalangan qgismida
-19,8 dona yashil ko'saklar paydo bo'ldi.

G'o'zaning o'sish va rivojlanish
ko'rsatkichlariga muvofig, uning alohida
a'zolarida qurug moddalar to'planishi
hagida ma'lumotlar olindi.

Bitta kosaning eng katta vazni - 49
g. 2 t/ga va 5 t/ga berilgan bentonit va
biogumus, so'ngra ekogumin va seolit
o'g'it go'shilgan holda - har biri 46 va
47 g. qgo'llanilgan variantda bo'lgan.
Bir boshogning eng past vazni 1 va
2-nazorat variantlarida 4,0 g. va 4,1 g bo'lib,
bu ko'rib chigilayotgan tajriba variant-
larida paxta xom-ashyosi hosildorligiga
ta'sir ko‘rsatdi.

O'simlikning  hosildorligiga  kelsak,
nazorat 1 va fon 2-variantlarida kam
ko'rsatkich aniglangan, ya'ni -30,2 va 29,8
ts/ga teng. Tseolit va ekogumin organo-
mineral o'gitlar berilgan variantlar -38,7
va 40,6 ts/ga toplagan. Eng yuqgori hosilni
5 t/ga biogumus berilgan variant ko'rsatdi

-452 ts/ga.
Eksperimental variantlarda paxta
hosildorligi to'g'risidagi ma'lumotlar

bentonit, tseolit, ekogumin va biogumus

va ekogumin ogiitlar aks ettirilgan qgo'llash hosil bo'lishiga ijobiy ta'sir ko‘rsatdi.
2-jadval.
Organik va organomineral o‘g‘itlarni go‘llashda o‘simlik organlarining vazni (bir
o‘simlikning o‘rtacha og'‘irligi), gr.
O'simlik organlari
g Organlar og'irligi, gr. . Paxta.
Ne X o'simligining
Variantlar | Barg | Poya | Chanoq pa‘)’(rt'; ldiz T Repro | Umumiy | bir poyadag
Vegetatv | jiiiv | og'irlik vazni, g.
1 20,2 31,9 16,8 16,0 33,0 81,7 38,2 119,9 49
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O'simlik organlari

No g Organlar og'irligi, gr. o sig?ixg;%i ng

Variantlar | Barg | Poya | Chanog Xa?(?; lldiz _ Repro- | Umumiy | Pir poyadagi
P Vegetativ | kv | ogirlik vazni, g.

2 19,5 28,6 15,9 17,6 32,3 76,7 37,5 114,2 48

3 37,8 45,6 22,5 25,6 50,5 118,6 69,8 188,4 59

4 32,5 42,9 17,9 23,2 42,2 103 59,3 162,3 5,6

5 25,2 43,4 17,0 22,4 49,5 109,9 50,1 160,0 52

6 39,1 445 25,4 27,2 65,1 135 69,9 1204,9 58

Fenologik kuzatishlar natijasiga ko'ra, tomonidan eng yuqgori ko'rsatkich 6 -

g'o'zada olib borilgan kuzatishlar asosida
bir o'simlikdagi g'o'za bargi od'irligida
farg ko'rsatilgan: 1 va 2-nazorat variant-
larida mos ravishda 20,2 va 19,5 gr., yangi

variant 12049 gr. hisoblangan.

Xulosa. Organik va organomineral
o'gitlar, masalan, tseolit va ekogumin
o'g'itlar, bentonit va biogumuslarning

turdagi organik va organomineral o'g'itlar
go'shilgan variantlarda esa 252; 325
378 va 391 gr. (2-jadval).

Poyaning og'irligi 1 va 2-variantlarda

joriy etilishi g'o’zaning o'sishi va rivojlani-
shiga ijobiy ta'sir ko'rsatib, hosildorligi
oshishiga olib keladi.

Bu variantlarda g'o'za o'simligi eng

-319 va 28,6 gr ga teng. Boshgalardan farg

gilingan variant 6-variant esa -445 gr.

ko'rsatdi.
Vegetativ va

yuqgori asosiy poya balandligi va ko'p
sonli ko'salarga ega bo'lgan. Bularning
barchasi mineral o'g‘itlar yugori me'yorda

reproduktiv organlar qgo'llanilgan nazorat variantiga nisbatan

orasida yangi turdagi organik va organo- paxta xom-ashyosi hosildorligini 8,0
mineral o'g‘itlar qgo'shilgan variantlarda sentnerdan 10,0 sentnerga  oshirish
103; 109,9; 1186 va 135 gr. (2-jadval). imkonini berdi. Fon variantiga nisbatan

o'sish taxminan 81 - 130 ts/ga tashkil
etdi.

Reproduktiv organlar eng kam 1 va
2-nazorat variantlar: 38,2 va 37,5 gr. Og'irlik
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Annotatsiya. Almashinuvchi kaliy bilan o‘rtacha darajada ta'minlangan sug'oriladigan tipik
bo'z tuproglarda kaliy muvozanati gonigarsiz ekanligi aniglangan. Kaliy bilan oziglanishining
eng maqgbul sharoitlari kaliyli o'g'itlarni ikki muddatda: 50 kg/ga shudgorda va 50 kg/ga g'o'zani
shonalash davrida N200P140 kg/ga fonida go'llanilganda kuzatilgan. Bunda, mahalliy kaliy o'g'itini
go'llash natijasida go'shimcha 4,5 s/ga paxta hosili olindi.

Kalit so‘zlar: sug'oriladigan tipik bo'z tuproq, kaliyli o'g'itlar, go'llash muddatlari, kaliy
mMuvozanati, paxta hosili.

AHHOTaUMSA: YCTaHOBMNEHO, UTO B YCMNOBMAX cpeaHeobecneyeHHbiX OOMEHHbIM Kannem
OPOLAEMbIX TUMKMYHbBIX Cepo3eMoB 6GanaHC Kanua d9BndeTcd  oTpuuaTenbHbiM.  Hamnbonee
onTMManbHOE YCNOBME KalMMHOIO MUTAaHUA CO34aeTca MPU BHECeHUM KalMMHbIX yoobpeHu B
OBa cpoka: 50 kr/ra nopg 3a6b 1 50 Kr/ra B ¢a3sy 6yToHM3aUMKy xnonyatHrka Ha poHe N200P140
kr/ra. Mpw 3ToM, Haubosbllagd NprbaBKa ypoxkad x/1onKa-chipua 4,5 U/ra nonydyeHa B pesynsrate
NPVMEHEHWSA KaTMA MEeCTHOIoO MPOM3BOACTBA.

Knro4yeBble C/10BA: sSpoOlLUaeMbl TUMUMYHbBIM  CEpO3eM,
BHeCeHMg, 6anaHc Kanum4a, yporkak xjaonka-cblipua.

KanuimHble YOOOPEHUdA, CPOKM

Annotation. |t has been established that in conditions of typical sierozem soils with
medium content of exchangeable potassium, the potassium balance is unsatisfactory. The most
optimal conditions for potassium nutrition were created with application of potassium fertilizers
in two splits: 50 kg ha-1 before plowing and 50 kg ha-1 at cotton budding stage under N200P140
kg ha-1. Application of locally produced potassium fertilizers using these rates and timing resulted
in obtaining of additional seed cotton yield of 0.45 t ha-1.

Key words: irrigated typical sierozem, potassium fertilizer, application timing, potassium
balance, seed cotton yield.

Kirish. Tuprog unumdorligi juda qgo'llanilgan variantda +93 kg/ga ni tashkil

ko'p omillarga bog'lig bo'lib, shulardan
biri kaliyli o'd'itlarni qgo'llash hisoblanadi.
Eskidan sug'oriladigan tipik bo'z tuproglar
sharoitida azot va fosforli o'g'itlarni turli
me'yorlari  fonida kaliyning g'o'zadagi
muvozanati aniglangan. Gektariga 75,
100, 125 kg me'yorlardagi kaliy N150P105,
N200P140 va N250P175 kg/ga fonida
go'llanilganda kaliyni muvozanati
gonigarsiz bo'lib, fagat 250 kg/ga me'yorda

gilgan [1].

Ko'p villik o'tlar o'sgan dalalarda ham
almashinuvchi kaliy muvozanati salbiy
bo'lishi kuzatiladi, chunki o'simliklar ko'p
miqgdordagi kaliyni o'zlashtiradi [2].

Tipik  bo'z  tuproglar  sharoitida
ko'p vyillik dala tajribasida ham kaliyni
muvozanati aniglangan. Bu sharoitda
N:P:K ni 1.0,705 nisbatlari yetarli emas-
ligi nafagat g'‘o'zani muttasil ekishda,
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golaversa, almashlab  ekishda ham
gonigarsiz ekanligi isbotlangan. Kaliyni
azotga bolgan bunday (1:0,5) nisbati

uning Muvozanatini buzilishiga olib keladi.
Shuning uchun tuprog unumdorligini
yaxshilash, paxtadan yuqgori va sifatli hosil
olishda kaliyni me'yorlarini tuprogdagi
miqgdoriga bog'lig holda, tabagalangan
holda go'llash kerakligi ta'kidlangan [3].
Tuprog tarkibida kaliyni migdorini

magbul darajada saglashning muhim
ahamiyatga ega ekanligi hamda, o'g'itni
to'lig go'llashni ekinlardagi  foydali
xususiyatlari  to'g'risida  keyingi vyillarda

ham tadgigotchilar tomonidan ko'pgina
fikrlar bildirilgan [4-8].

Tadqiqot uslublari. Bizning tadqi-
gotlarda sug'oriladigan tipik bo'z tuprog-
larda mahalliy xom-ashyodan tayyorlan-
gan kaliy o'g'itini yillik me'yorlari 100 kg/
ga va zahira holda 3 yilda 1 marta 300 kg/
ga me'yorda go'llanilgan va bu me'yorlarni
magbul go'llash  muddatlarining kaliy
muvozanatiga ta'siri o'rganilgan.

Tajribalarni boshlashdan oldin
sug'oriladigan  tipik  bo'z  tuprogning
agrokimyoviy  xususiyatlari  aniglangan
bo'lib, haydov (0-30 sm) va haydov ostkKi
(30-50 sm) gatlamlarida gumus migdor-
lari  mutanosib ravishda 0,871-0,775%,
yalpi azot 0,078-0,070%; umumiy fosfor
0,137-0,120%; umumiy kaliy 1,870-1,200%,
N-NO3-18,6-52 mg/kg; P205-33,2-19,4 mg/
kg va K20-280-160 mg/kg ni tashkil etgan.

Dala tajribalari  “Dala tajribalarini
o'tkazish bo'yicha uslubiy go'llanmalari”
[9] asosida olib borilgan. Bunda tajriba 12
variantdan iborat bo'lib, 3 takrorlanish-
da o'tkazilgan. Delyankalar maydoni
4.8 x 30 m = 144 m2, hisoblisi-72 m2, umu-
miy maydoni 5184 m2 ni tashkil etgan.

Tadqiqot natijalari. Tajribaning
nazorat variantida 3 yilda N-600, P205
-420 kg/ga me'yorlarda go'llanilgan bo'lib,
jami 123,9 s/ga paxta hosili olindi, g‘o'zani
vegetativ va generativ gismlari o'zlash-

o'zlashtirganligi aniglandi. Kaliyning villik
me'yori (100 kg/ga) N-200, P205 -140 kg/
ga fonida bir xil gilib belgilangan 2-12
variantlarda uch yilda N-600, P205 -420
va K20-300 kg/ga migdorlarda go'llanildi
(jadval).

Mahallly xom-ashyodan tayyorlan-
gan kaliy o'g'iti (50 kg/ga kuzgi shudgor va
50 kg/ga shonalashda) qgo'llanilgan
variantda 3 yilda g‘o'zaning kaliyni xo'jalik
jihatdan o'zlashtirish  me'yorlari 7109
kg/ga ni tashkil qilib, go'llanilgan kaliyli
o'g‘itlar hisobiga o'simliklar shu jumladan
1379 kg/ga kaliyni sarflagani aniglandi.
Ushbu variantda kaliyni umumiy
muvozanati gonigarsiz bo'lib, -4109 kg/
ga ni tashkil gilgan holda 3 yilda nisbatan
yuqgori paxta hosili 1374 s/ga ni tashkil
etib, qgo'shimchasi nazoratga nisbatan
135 s/gani (45 s/ga) tashkil etdi. Yana
shuni aytish kerakki, tajribada umumiy
o'zlashtirish bo'yicha olingan ma’lumotlar
‘o'g'it — tuprog — o'simlik” tizimidagi o'zaro
bog‘lanishni to'la ochib bermaydi.

Qo'llanilgan kaliyli o'g'itlarni samara-

dorligini baholashda eng muhim ko'rsat-
kich  bu samarali ozlashtirishi bo'lib
hisoblanadi. Bunda qgo'llanilgan o'g'itni
samaradorligi  ko'rinadi [10]. Tajribaning
2 va 3-variantlarida kaliyni  samarali
o'zlashtirilishi  -432,3 va -435]1 kg/ga ni
tashkil gilgan va o'g‘it hisobiga o'simlik
tomonidan kaliyni tuprogdan o'zlashtirishi
nazoratga nisbatan 1407 va 1379 kg/ga
kamayganligi aniglandi (jadval).

Mahalliy xom-ashyodan tayyorlangan
kally o'giti  turli muddatlarda (ekish
oldidan va shonalashda, 2-3 chin bargda
va shonalashda, shonalash va gullashda)
ikki martadan 50 kg/ga me'yorlarda
go'llanilgan  3-6  variantlarda  kaliyni
umumiy muvozanatlari mutanosib ravish-
da -409,5; -4089 va -4055 kg/ga, samara-
lisi esa -4365 -4371 va -4405 Kkg/ga
tashkil qilib, o'g'it hisobiga tuprogdagi
kally 136,5; 1359 va 1326 kg/ga nazoratga

tirgan kaliy migdori 5730 kg/ga ni tashkil nisbatan kamroqg o'zlashtirilganligi

gildi. Demak, kaliy go'llanilmagan variant- kuzatildi. Bu ko'rsatkichlarni  oxirgilari

da 3 vyil davomida o'simliklar tuprog mahalliy xom-ashyodan  tayyorlangan

tarkibidagi kaliydan 5730 kg/ga kaliy magbul muddatda go'llanilgan
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3-variantga nisbatan 14; 2,0 va 53 kg/ga
kamroqgdir.

Mahalliy xom-ashyodan tayyorlan-
gan kaliy o'giti vyillik me'yorlari bir marta-
dan kuzgi shudgorda, chigit ekishdan
oldin, g'‘o'zani 2-3 chin lbarg fazasida,
shonalashda yoki gullashda qgo'llanilgan
7-11 variantlarda kaliyni samarali muvoza-
nati mutanosib ravishda -436,6; -4389;
-4370 va -4414 kg/ga ni tashkil qilib,
tuprogdagi kaliy o'simlik tomonidan uch
vil davomida 136,4; 134]1; 134 4: 1359 va
1319 kg/ga migdorda nazoratga nisbatan
kamrog  o'zlashtirganligi  hisoblangan.
Bu ko'rsatkichlar kaliy o'g'iti  boshga
muddatlarda ikki martadan qgo'llanilgan
variantga deyarli yaqgin, ammo kaliyni
magbul muddatlarda (50 kg/ga kuzgi
shudgorda va 50 kg/ga shonalashda)
go'llanilgan uchinchi variantga nisbatan
mutanosib ravishda 15, 3,8; 35 20 va
6,0 kg/ga kamdir.

Mahallly xom-ashyodan tayyorlan-
gan kaliy o'g'iti zahira holda, resurs
tejovchi agrotexnologiya sifatida uch vyillik
me'yori (300 kg/ga) bir yo'la go'llanilgan
12-variantda kaliyni umumiy muvozanati
-4079 kg/ga ni, samaralisi esa -438]1 kg/
ga ni tashkil gildi va o'simliklar tuprogdan
uch vil davomida 1349 kg/ga kaliyni
kamrog o'zlashtirganligi aniglandi. Bu
holat kaliy o'g'itini o'simliklar tuprogdagi
miqgdorlaridan ham, zahira holda ishlatil-
ganda ham har yili magbul muddatlarda
go'llanilganidan  yaxshi  o‘zlashtirishini
yana bir bora ko‘rsatadi.

Kaliy go'llanilmagan variantda uch
vil davomida g'o'za o'simligi vegetativ
va generativ gismlari orgali tuprogdagi
kaliyni 5730 kg/ga migdorda o'zlashtirishi
va paxta hosili 1234 s/ga ni tashkil etishi
esa, eskidan sug'oriladigan tuproglarda
ularni almashinuvchi kaliy bilan o'rtacha
darajada ta'minlanganligiga  garamay,
albatta kaliyli o'g‘itlarni go'llash kerakligini
ko'rsatadi.

Paxta hosili ma'lumotlarini tadgigot
villari  bo'yicha tahlil giladigan bo'lsak,
kaliyli  o'dit  golllanilmagan  nazorat
variantida paxta hosili mutanosib ravishda

AGROKIMYO

325, 428 va 488 s/ga ni tashkil gilgan
holda o'rtachasi 41,3 s/ga teng bo'ldi.
Mazkur variantda  o'simliklar  kaliyni
tuprogdagi  zaxiralaridan  o'zlashtirgan
va ular yildan-yilga kamaygan. Agar
bu jarayon yana 4-5 yil davom etsa,
tuprogdagi almashinuvchi kaliy o‘rtacha

darajada ta'minlangan holatdan kam
ta'minlanganga o‘tadi.
Nafagat nazorat variantida, balki

golgan barcha tajriba variantlarida ham
kaliy go'llanilishiga (100 kg/ga) garamas-
dan tuprogdagi almashinuvchi kaliyning
kamayganligi isbotlangan. Bu esa g'o'za
o'simligi kaliyni awalo  tuprogdagi
zahiralaridan, qolaversa azotga yaqgin
ba'zan esa ko'prog migdorda o'zlashtiri-
shidan dalolat beradi. Shu sababli g‘o'za
yetishtirishda  kaliyni  qgo'llash  albatta
zarurdir.

Kaliy o'g'itlarining Rossiyadan keltiril-
gan va mahalliy xom-ashyodan tayyorlan-
gan turlarida kuzgi shudgorda (50 kg/ga)
va g'ozani shonalash davrida (50 kg/ga)
go'llanilgan 2 va 3-variantlarda tadgigot
villariga mutanosib ravishda paxta hosili
36,7-362; 476-46,7 va 542-547 s/ga, 3
yilda o'rtachalari esa 459-458 s/ga ni
tashkil qgildi. Bu ko'satkichlar nazoratdan
villar bo'yicha 42 -37, 42 -39 va 54 —-59
s/ga hamda o'rtacha 3 yilda 46 — 4,5 s/
ga yugori bo'lganligi aniglandi (rasm).
Bu ma'lumotlarga ahamiyat berilsa,
nafagat o'rtacha paxta hosili, golaversa
kaliyli o'g'itlar ta'sirida olingan go'shimcha
hosil ham ortib bordi. Bu vyilning iglim
sharoitlariga bevosita ham bog'ligdir.

Mahalliy kaliy o'd'iti bilan Rossiyada
ishlab chigarilgan shakllarining g‘o'zadagi
samaradorligi bir xil ekanligi aniglandi. Biz
uchun eng muhim bo'lgan ko'rsatkich
esa bu ikkala kaliyli o'g'it turlarining paxta
hosiliga ta'siri bir xil bo‘lganligi alohida
ahamiyatga egadir.

Biz uchun muhim masalalardan
biri — mahalliy kaliyni g'ozada qaysi
muddatlarda qgo'llash samarali ekanligini
aniglash edi. Kaliy 50 kg/ga me'yori
chigit ekishdan oldin va 50 kg/ga g‘o'zani
shonalash davrida go'llanilganda 42,8 s/
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me'yorda g'‘ozani 2-3 chin

50 kg/ga

ga ni va 15 s/ga go'shimcha paxta hosili

olindi.

barg va 50 kg/ga shonalash davrlarida
go'llanilganda olingan go'shimcha paxta
hosillari magbul muddatnikidan 23 s/ga

kamrog bo'lsa, 50 kg/ga shonalashda va
ekishdan oldin qgo'llashni ta'siri kamrog 50 kg/ga gullashda go'llanilganda  esa

Lekin olingan qgo'shimcha paxta

hosili kaliy tavsiyalar asosida qgo'llanilgan

kamrog

nisbatan 30 s/ga

bo'ldiki, bu kaliyni samaradorligiga, aynigsa

3-variantga

3,0 s/ga kamrog bo'lganligi aniglandi.

Kally o'g'iti

bo'lganligidan dalolat beradi.
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1-rasm. Mahalliy xom-ashyodan tayyorlangan kaliyli o‘g‘itni go‘llash muddatlariga
bog'‘liq holda paxta hosiliga ta'siri, s/ga

Ta'kidlab  o'tamizki, kaliyni  vyillik
me'yorlari (100 kg/ga) bir yo'la  turli
muddatlarda go'llanilganda ham

yugoridagilarga yagin ma'lumotlar olindi.
Nisbatan yuqgori go'shimcha paxta hosili
(25 s/ga) kaliy o'g'iti kuzgi shudgorda
go'lllanilganda va undan ham yaxshirog'i
(33 s/ga) g'ozani shonalash davrida
go'llanilganda yaxshi natijaga erishildi.
Tajribada nisbatan kamrog go'shimchalar
kaliy o'giti g'o'zani gullash (100 kg/ga)
davrida va 13 s/ga ni tashkil gilgan holda,
shonalashda go'llanilganga nisbatan 2,0 s/
ga kamroqg bo'lganligi aniglandi.
Sug'oriladigan tipik bo'z tuproglar
sharoitida kaliyli o'g'itni 3 yillik me'yori bir
yo'la zahira holda resurs tejovchi texnolo-
giya sifatida qgo'llanilganda uch yilda
o'rtacha 4,2 s/ga go‘'shimcha paxta hosili

olingan.

Xulosa. Yildan-yilga kaliy o'd'itlari
go'llanilmagan dalalarda kaliyni tuprog-
dagi zahiralarining kamaya borishi natija-
sida g'oza o'simligini turli zarakunanda-
lar, shu jumladan vilt zamburug'iga
chidamliligi kamayib borishi va paxta
hosili sifatining pasayishi, chigit tarkibi-
dagi moy migdorining kamayishi ham
kuzatilmoqgda. Eskidan sug'oriladigan tipik
bo'z tuproglar sharoitida nisbatan yuqori
paxta hosili kaliyni 2 marta: 50 kg/ga kuzgi
shudgorda va 50 kg/ga g‘o'zani shonalash
davrida qgo'llanilganda olinib, Rossiyadan
keltirilgan turiga teng ekanligi kuzatilgan.
Kaliyli o'g'itni zahira holda (300 kg/ga)
resurs tejovchi texnologiya sifatida qo'l-
lash mumkinligi va uni paxta hosiliga
maqgbul ta'sir ko‘rsatishi aniglangan.
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Annotatsiya. |k bor Janubiy Orolgum tuprog namunalaridan suvda eriydigan tuzlar
ajratib olindi va ularning kimyoviy tarkibi kukunli rentgen diffraktometri yordamida aniglandi.
Natijada, o'rganilgan 10 ta hudud tuproglaridan ajratilgan tuzlarning asosiy qismini xlorid,
sulfat va karbonatlar tashkil gilib, tuzlarning chigish unumi T-O1 da 4,41%, T-02 da 5,19%, T-03 da
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10,2%, T-04 da 16,9%, T-05 da 6,44%, T-06 da 10,52%, T-07 da 2,07%, T-011 da 3,56%, T-013 da 17,1%, va
T-014 da 3,9% ni tashkil gilishi aniglandi.
Kalit so‘zlar: Janubiy Orolqum, tuprog, suvda eriydigan tuzlar, xlorid, sulfat, karbonat.

AHHoOTauusa. BrepBble M3 06pa3LoB MoyBbl HOKHOro Apankyma Obiny  BblOeneHbl
BOAOPACTBOPUMbIE COMK, U UX XUMUYECKMIM COCTaB Oblfl onpeaeneH ¢ MoMOLLbK MOPOLIKOBOMO
PEeHTreHOBCKOro AundpakTtoMeTpa. B pesynsrate ObiNo YCTaHOBAEHO, 4YTO OCHOBHad 4acTb
conew, BblgeneHHbix 13 nodys 10 MCCNegoBaHHbIX PaMoHOB, COCTOUT M3 XN0pKa0B, CyNbdaToB M
KapboHaToB. Bbixod conen coctaBun 4,41% B T-01, 519% B T-02, 102% B T-03, 16,9% B T-04, 6,44% B
T-05,10,52% 8 T-06, 2,07% B T-07, 3,56% B T-011, 17,1% B T-013 11 3,9% B T-014.

KnroueBsble crioBa: FOXKHbIV ApanKkyM, MoYBa, BOAOPAaCTBOPMMbIE COMNKM, XopwWabl, CynbdaTbl,
KapboHaTbl.

Annotation. For the first time, water-soluble salts were extracted from soil samples of the
South Aralkum region, and their chemical composition was determined using powder X-ray
diffractometry. The results showed that the main components of the salt extracted from the
soils of the 10 investigated areas were chlorides, sulfates, and carbonates. The salt yields were
found to be 4.41% in T-01, 519% in T-02, 10.2% in T-03, 16.9% in T-04, 6.44% in T-05, 10.52% in T-06,

2.07% in T-07, 3.56% in T-011,17.1% in T-013, and 3.9% in T-014.
Key words: South Aralkum, soil, water-soluble salts, chlorides, sulfates, carbonates.

Kirish. Tuprog sho'rlanishi so'nggi
10 vyillikning jiddiy muammolaridan biri
bo'lib, u yerlarning degradatsiyasiga olib
kelmogda. Butun dunyoda olib borilgan
so'nggi ilmiy tadgigot natijalariga ko'ra
sho'rlangan tuproglar yer yuzasining
gariyb 1 mlird. ga maydonini egallaydi va
bu vyerlar asosan qurg'ogchil va yarim
qgurg'ogchil hududlarga to'g'ri keladi [1-3].

Tuprog sho'rlanishi qgishlog xo'jaligi
ekinlari  yetishtirishni  keskin  cheklab,
ozig-ovgat  xavfsizligiga  salbiy  ta'sir
ko‘rsatmogda. Natijada, dunyo bo'yicha
15 milliarddan ortig aholi ozig-ovgat
ekinlari ishlab chigarish bilan bog'lig jid-
diy muammolarga duch kelmogda [4-5].

Shu boisdan, qurg‘oqgchil hududlarda
tuprog sho'rlanishini aniglash uni baho-
lashning samarali ko'rsatkichi hisoblanadi
[6-7]. Aynan bir hudud tuproglarining
sho'rlanish dinamikasini to'g'ri va samarali
monitoringini  olib  borish  qurg'ogchil
hududlarda yerni bargaror boshgarish
uchun juda muhimdir. Orol dengizi
sathining pasayishiva katta maydonlarning
suvsizlanishi dengiz suvida erigan tuz-
larning tuprogda to'planib golishiga olib
keldi. Mazkur hududda hosil bo'lgan tuzli
tuproglar tuz-chang bo‘ronlar manbaiga
aylandi va bo'ronlar natijasida ushbu
tuzlar Sibir tekisliklaridan Eron yassi

tog'larigacha yetib bordi [8-10]. Bundan
tashqgari, Orol dengizining qurishi atrof
muhitga juda katta salbiy ta'sir ko'rsatishi
(havoning ifloslanishi, yerlar degradatsiyasi
va o'simliklar xilma xilligi) [11-12] natijasida
mazkur hudud aholisi salomatligini ham
chetlab o'tmadi. Xususan, nafas yo'li, turli
onkologik kasalliklar va reproduktivlik
muammolarning ko'payishiga olib keldi
[13-15].

Suvdan bo'shagan dengiz tubining
sho'rlanish darajasini  aniglash ekologik
muammolarni hal etishdagi birinchi va
asosiy omillardan biri hisoblanadi. Tuproq
sho'rlanishining global  tagsimlanishini
baholash bo'yicha o'tkazilgan tadgigotlar
[3-4, 16-17] hamda, sho'rlanishga
uchragan qurg'oqgchil tizimlarni va tuproqg
sho'rlanishini aniglash, bu jarayonlarning
villar ~ mobaynida  o'zgarib  borishini
monitoring qgilishga yordam beradi [18].

Orol dengizining qurigan tubida
bunday tadgigotlar olimlar tomonidan
yetarlicha olib borilmagan. Janubiy Orol

dengizining shimoli-sharqgiy gismida
dengizning qurigan tubi tuproglaridan
namunalar olinib tahlil gilingan [19] va

mazkur hudud sho'rlanish indekslarining
tagsimlanishi aniglangan [20]. Birog, ushbu
ishlarda vaqgt oralig'i, regional tagsimlanish
va aniglik cheklanganligi kuzatiladi.
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Shunday qgilib, Orol dengizi suvining
chekingan hududlaridagi ekologik
sharoitni tiklashning ilk bosgichlaridan
biri tuproqg sho'rlanishi targalishini doimiy
tahlil qilib borishdir. Olingan natijalar
asosida tuprogning sho'rlanish darajasi
va muhitiga mos keluvchi o'simliklarni
tanlash hamda ularni ko'paytirish
magsadga muvofig bo'ladi.

Tadqiqotning magsadi. Janubiy
Orolgum (sho'rlanish  darajasi  turlicha
bo'lgan hududlar) tuproglaridan suvda
eriydigan tuzlarni ajratish va ularning
kimyoviy tarkibini kukunli rentgen diff-
raktometri yordamida aniglashdan iborat.

Tadqiqot obyekti va uslublari.
Tadgigot obyekti sifatida Janubiy

Orolgum (sho'rlanish  darajasi  turlicha
bo'lgan hududlardan olingan) tuprog
namunalaridan foydalanildi. Tuproglardan
suvda  eriydigan  tuzlar suv  bilan
ekstraksiyalash yo'li bilan ajratib olindi va
quritildi. Tuzlarga taallugli ravishda T-01
dan T-014 gacha shifrlar bilan belgilandi.
O'rganilgan tadgigot hududi, koordinata-
lari va tuprogdan ajratilgan tuzlarning
chigish unumi — ya'ni tuprogdagi migdori
1-jadvalda keltirilgan.

Ajratib  olingan tuzlar oqg rangli
kukunsimon modda bo'lib, hidsiz,
dengiz suvining xarakterli mazasiga ega.
Suyuglanish harorati 6700C - 8000C ni
tashkil qilib, oxak qgoldigi qgolishi bilan
xarakterladi.

1-jadval

Janubiy Orolgum hududi koordinatalari va tuprogdan ajratib olingan tuzlarning
chigish unumi

Tuproq yig’ilgan hudud shifri Geografik koordinatalari Tuzlarning chiqish unumi (%)
T-01 N 44°02'39.56" E 58°4026.36" 2,20
T-02 N 44°15'5.28" E 58°19'48.41" 0,86
T-03 N 44°12'34.16" E 58°27'43.13" 1,70
T-04 N 44°01'2.29" E 58°42'59.97", 2,82
T-05 N 44°14'27.66" E 58°21'28.44" 3,22
T-06 N 44°10'34.25" E 58°29'46.47" 5,26
T-07 N 43°53'721660', E 58°48'034980" 2,07
T-011 N 44°08'18,6731",E58°52'17,2930" 3,56
T-013 N 44° 7'36.84" E 58°50'39.25" 3,10
T-014 N 44°50'17717, E 58,2317257" 1,95
Tuproq namunalaridagi suvda kompter dasturi yordamida gayd etilgan

eriydigan tuzlar tarkibini aniglash. Tuproq
namunalaridan suvda eriydigan tuzlarni
ajratib olish uchun, anig og'irlikdagi tup-
rog namunalari distillangan suv yorda-
mida, muntazam aralashtirilgan holda, 3

marotaba xona haroratida ekstraksiya-
landi. So'ngra namunalar qgog‘oz filtr
yordamida filtrlanib, liofill holda quiritildi.
Olingan tuzlarning migdori elektron
tarozilarda tortish orgali aniglandi va
tuprogning qurug Vvazniga nisbatan
foizlarda ifodalandi. Olingan tuzlarning
Kimyoviy tarkibi kukunli rentgen
diffraktometri yordamida quyidagi

sharoitlarda aniglandi.
Namunalarni identifikatsiyalash XRD-
6100 qurilmisining (Shimadzu, Yaponiya)

diffraktogrammasi asosida amalga
oshirildi.  Cu-Ka-nurlanishidan (B-filtr, Ni,
A=154178 E, tok rejimi va trubka kuch-
lanishi 30 mA, 40 kV) va 0,05 gradus
gadam bilan 4 gradus/min tezlikda doimiy
aylanishda va skanerlash burchagi 10 dan
800 gacha o'zgartirilgan holda spektrlar
olindi. Bunda rentgen nurining quvvati
2 kVt ni tashkil gildi. Natijalar ma'lumotlar
bazasi yordamida tahlil qilindi. Cu-Ka-
nurlarining kirib borish chuqurligi yengil
elementlar uchun taxminan 1T mm (980

mkm), og'ir elementlar uchun esa bir
necha mikronni tashkil gildi.
Olingan natijalar va ularning

muhokamasi. Ajratib olingan tuzlarning
kimyoviy tarkibi identifikatsiyalash XRD-
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6100 qurilmasida (Shimadzu, Yaponiya)
kukunli rentgen diffraktometri yordami-
da aniglandi. Rentgen nurlari yordamida

olingan kukunli difraktogramma
ma'lumotlaridan strukturalarni anig-
lashda Ritvelda [21-22] usulidan
foydalanildi.

Usulning mohiyati reflekslar intensiv-

AGROKIMYO

go'llagan holda chiziglar profilini tav-
siflashdan iborat bo'lib bunda funksiya
parametrlari, jumladan, strukturaviy, instru-
mental va boshga parametrlar chizigli
bo'lmagan eng kichik kvadratlar usuli
yordamida aniglashtiriladi. Ushbu usul
yordamida tekisliklararo masofa dhkl va
Millera indeksini (hkl) anigladik. “Search

ligi integrallarini qgo'llash o'rniga difrak- and Match" dasturi [23] yordamida
togrammaning har bir nugtasidagi inten- aniglangan tuzlarning tahlili 2-jadvalda
sivlik o'zgarishini analitik funksiyalarni  keltirilgan.
2-jadval
Janubiy Orolqgum tuproqlaridan ajratilgan suvda eruvchan tuzlar tarkibi
Miqdor (%)
Tuzning nomi va formulasi
T-01 | T-02 | T-03 | T-04 | T-05 | T-06 | T-07 | T-011 | T-013 | T-014
Natriy xlorid-NaCl 234 | 353 | 250 345 | 37,2 | 183 | 116 | 521 14,0 47,0
Kalsiy nitrat digidrat-
14 333 | 52,8 38,0 33 | 141 | 66,1 | 152 50,7 7.9
Ca(NO,),(H,0),
Kalsiy karbonat (aragonit)- || 54 | 75 | 04 | 14 | 110 148 | 139 | 165 | 18
3
Kalsiy sulfat digidrat (gipss)- )
Cas0,2H,0 11,0 59 15 2,7 2,8 | 56,6 10,7 2,2 9,7
Polialyumin xlorid sulfat-
42,8 | 10,8 - - - - 1,2 6,0 - 1,1
Al (OH),Cl_(SO,),,
Kaliy xlorid-KCl 18,2 0,2 2,2 244 | 258 - 5,6 - 11,6 32,4
Qo‘rg‘oshin sulfa‘[—PbSO4 - 3,0 0,3 0,2 - - - - 0,6 3,2
Kadmiy sulfat mono
gidrati-CdSO,*H,0 05 | - | - S R R LA :
Ammoniy kadmiy ) ) ) )
lorid- NH,CdCl, 03 | 43 05 37 46 | 39
Identifikasiyalanmadi 4,2 15 11,2 13,5 5,0 4.6 1,8 8,3 4.6 2,0

2-jadvaldan ko'rinib turibdiki, Janubiy
Orolgum tuproglaridan ajratilgan tuzlar-
ning tarkibi turlicha bo'lib, T-01 tuzlari
tarkibini asosan Ala(OH)bClc(SO4)d -~
42.8% ni tashkil gilgan bo'lsa, T-03, T-04,
T-05, T-06 wva T-013 namunalarida
aniglanmadi. Yugori tuz konsentratsiyasi
o'simliklarda osmotik stressni  keltirib
chigaradi, ya'ni o'simlik ildizlarining suv

va ozuga moddalarni  o'zlashtirishini
giyinlashtiradi. Bu esa o'simlikning suv
tangisligiga uchrashiga, hujayralardagi

ion balansining buzilishiga va metabolik
jarayonlarning izdan chigishiga olib keladi.
Natijada, o'simlikning o'sishi sekinlashib,

fotosintez  samaradorligi  pasayadi va
hosildorlik  keskin  kamayadi. Aynigsa,
natriy ionlarining yuqgori miqgdori ion

toksikligiga olib kelib, fermentlar faoliya-
tini pasaytiradi va hujayra strukturalarini
shikastlaydi. O'rganilgan  T-02, T-04 va
T-05 tuproglaridan ajratib olingan tuzlari
tarkibidagi  NaCl ning migdori mos
ravishda 34,5-372 % ni tashkil etib, ushbu

248



natijalar boshga tuzlarga nisbatan bir-
biriga yaqin ekanligi ko'rsatildi.

Bundan tashqgari, T-7 hudud
tuprog'idan ajratilgan suvda eriydigan
tuzlar tarkibini asosan Ca(NO3)2(H20)2
- 66,1%, CaCO3 - 14,8% ni tashkil qilib,
tadqgigotlarimizda NaCl eng kam ajratilgan
hudud deb belgilandi va 11,6% ni tashkil
gilishi aniglandi. Kuchli sho‘rlangan hudud
sifatida olingan (Janubiy Orolgumning
o'simlik o'smagan hudud tuprog') T-11
hududi  tuprog‘idan ajratilgan  tuzlar
tarkibida NaCl — 521%, Ca(NO3)2(H20)2
- 152%, CaCO3 — 139% va CaS0O4-2H20 -
10,7% ekanligi aniglandi. Mazkur tuzlardan
invitro  sharoitida galofit  o'simliklarni
kuchli sho'rlanish sharoitiga moslashtirish
bo'yvicha olib borilgan tadgigotlarda
foydalanilgan, mikronihollarning osmolit-
lari tarkibi o'rganilgan va Janubiy Orol-
gum tuproglariga moslashtirilgan ko'chat-
lik biomateriallari olishga erishilgan [24-25].

Xulosa. Olib borilgan tadgiqgotlar
davomida Janubiy Orolgum tuproglari-
ning o'ziga xos ekologik xususiyatga ega
ekanligi ko'rsatildi. Ajratib olingan tuzlar
yuqgori darajada to'planib, asosan xloridlar,
sulfatlar va karbonatlardan iborat ekanligi,
ular natriy hamda kalsiy kabi kationlar
bilan birga uchrashi aniglandi. So'nggi
villarda o'tkazilgan tadgigotlarda Orolgum
tuprog‘ining kimyoviy tarkibida mineral
tuzlar migdori oshib borayotganini ko'r-
satdi. Bu holat, tuprog shakllanish jara-
yonining davom etayotganligi sababli,
o'simliklar  goplamiga  sezilarli  ta'sir
ko'rsatmoqgda. Shu boisdan, tuprogdagi
tuzlarning miqdori va tarkibini doimiy
monitoring qilish, sho'rlanishga qgarshi
kurashish hamda, tuzga chidamli o'simlik
navlarini joriy etish mazkur mintaganing
gishlog va o‘rmon xo'jaliklarini rivojlan-
tirish shuningdek, ekologik bargarorligini
ta'minlashda muhim ahamiyatga egadir.
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OOPMUNPOBAHUE N'YMYC NMOAOOBHbIX BELWWECTB INMPU
OKUCJTUTE/NTIbHOU NEPEPABOTKE NTUYbEIO MOMETA U
nXxX BJIMAHUE HA NMPOAYKTUBHOCTb XJTIONMNYATHUKA

Wynpowes LLlokup YpuHoBNY,*
PhD mo XuMu4eckmm HAyKAM. C.H.C
e-mail: www.yyy. 2014@mail.ru

HusasmetoB YmMugbek Xyaari6epraHoBu4,**
DSc o 61onorm4eckumM HayKa

*MIHCTUTYT XUMU PACTUTEIbHbIX BeLlecTB AH PY3
mm. akag. C.fO.F-OHycoBa

*MYIHCTUTYT MOYBOBEAEHMNS U ArPOXUMNYECKMX
MccIeqoBAHMM

AHHoOTaUMA. B JaHHOM CTaTbe M3YyUYeHO BAMAHME OKUCAUTENbHbIX CMOCOBOB MepepaboTKum
NTUYbEro NMoMé&Ta Ha obpasoBaHMe ryMycC MogoOHbIX BELLECTB M arpOHOMUMYECKyo 2dhdeKTMB-
HOCTb OpraHm4Yeckmx yaobpeHuii. MNTuymii NoOMET B MCXOOHOM BMOe obpabaTbiBasiv O30HOM U
cmcteMon Oz+H2O,. MNokazaHo yCKopeHne nonmmepmsaumn 1M apoMaTmsaumm, pocT CyMMapHbIX
MB 0o 537 % v M3MeHeHWe COOTHOLLUEHUIM YMUHOBbBIX M QYNbBOKUCAOT. DNEMEHTHbIN aHanm3
BblABUA CHKeHMe C 1 H, poct O 1 N, 4To OTpa)kaeT CTPYKTYPHYtO CcTabunmsauuto. Bereta-
LMOHHbIE OMbITbl Ha xonm4YaTHUKe «CynTaH» NoATBepAMIM yBENMYEeHre PocTa M YPOXKaMHOCTK,
MaKcKrMansHoe npu 100 Kr/ra 403e, 1 BbICOKYIO SKOMOMMUECKYIO LIEHHOCTb TEXHOMOMM.

KnoyeBble csioBa: MNTUYMIA MOMET, O30HOMM3, MEPEeKMCb BOAOpOAa, MyMyc noaobHble
BellecTBa, NYMUHOBbIE KMCAOTbI, GYIbBOKMCAOTLI, OpraHmnyeckme yaobpeHunsa, arpoHoMmMyecKas
2P PEKTUBHOCTD.

Annotation. This article examines the influence of oxidative methods of poultry manure
processing on the formation of humus-like substances and the agronomic efficiency of organic
fertilizers. Poultry manure in its initial form was treated with ozone and the Oz+H>0O, system.
The study showed acceleration of polymerization and aromatization processes, an increase
in total humus-like substances (HLS) up to 53,7%, and changes in the ratios of humic and
fulvic acids. Elemental analysis revealed a decrease in C and H, an increase in O and N,
reflecting structural stabilization. Vegetation experiments on cotton (variety “Sultan”) confirmed
increased growth and yield, with the maximum effect observed at a 100 kg/ha application rate,
demonstrating the high environmental value of the technology.

Keywords: poultry manure, ozonolysis, hydrogen peroxide, humus-like substances, humic
acids, fulvic acids, organic fertilizers, agronomic efficiency.

Annotatsiya. Ushbu maqgolada parranda qiyini oksidlovchi usullar bilan gayta ishlashning
gumussimon moddalar hosil bo'lishi va organik o'g‘itlarning agronomik samaradorligiga
ta'siri o'rganildi. Parranda qiyi boshlang‘ich holatda ozon va Oz+H,O, tizimida ishlov berildi.
Polimerlanish va aromatizatsiya jarayonlarining tezlashishi, GPV umumiy migdorining 53,7 %
gacha oshishi hamda, gumin va fulvokislotalar nisbatining o'zgarishi aniglandi. Element tahlili
C va H kamayishi, O va N oshishini ko'rsatib, struktura bargarorligini ifodaladi. “Sultan” navli
paxtada o'tkazilgan vegetatsion tajribalar o'sish va hosildorlikning, aynigsa 100 kg/ga me'yorda,
oshishini shuningdek, texnologiyaning yugori ekologik giymatini tasdigladi.

Kalit so‘zlar: parranda qiyi, ozonoliz, vodorod peroksidi (peroksid vodorod), gumussimon
moddalar, gumin kislotalar, fulvokislotalar, organik o'g‘itlar, agronomik samaradorlik.

BBepgeHue. CoBpeMeHHble Kccneno- XOA4oB, BKtoUaa MTUYMIM MOMET. Hanbonee
BaHMA OEMOHCTPUPYIOT BO3pacTatolMM  MHTEHCUMBHO  M3y4yatoTCca  padWKalbHble
MHTEPEC K MPUMEHEHUIO OKUCTUTENDBbHbBIX CUCTEMbI, O30HOMM3 W MPOLECChl, aKTW-
TEXHONOrMM ana nepepaboTKM BbICOKO- BUpPyeMble  nepcybdaToM,  MOCKObKY
KOHLEHTPUMPOBAHHbIX OPraHMYeckmMx OT- OHW CMOCOOHbI  YCKOPATb AeCTPYKLMIO
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opraHu4yeckom MaTpULb " eé
nocnenyluyto ryMmdmKaumio B OECATKM
pa3 Mo CcpaBHEHWIO C TPaauLUMOHHBIM

KOMMOCTMPOBaHMEM.

Ocoboe BHVMMaHMe yoendgeTca
nepcynbdaty (PS) n ero akTMBMpPOBaHHbBIM
dopmam.  Tak, Ma et al.  (2025)
NPOOEeMOHCTPMPOBaNKM, 4YTO codeTaHume

Fe®, SOTA n PS obecrniedmBaeT ObICTPYIO
TpaHchopMaLMIO  KYpMHOro MomMérta C
obpasoBaHMEM TYMUHOBbIX W  GyNbBO-
KMCNOT yke depes 20-40 MUHYT obpa-
60Tk [1]. Mpw 2ToM HabntogaeTca POoCT
COOEPXaHMa  apOMaTUUYECKMX  CTPYKTYP,
yBenuyeHme OonmM  KapOOKCUMbHbLIX U
deHOoMbHbIX rPyMnn, a Takke GopMMpPOo-
BaHME BbICOKOMOMNEKYNAPHbIX KOHOEHCK-
POBAHHbLIX  COEAMHEHWM,  CXOOHbIX C
NPUPOAHbBIM YMycoM.  AHanormyHble
M3IMEHEHMA DUKCUMPYKOTCH MpW  TpaHc-
dopMaLMM  OCAOKOB  CTOYHbIX BOO WU
PacTUTENbHbBIX OCTaTKOB Mo AencTBMeEM
paguKanbHbIX CUCTEM, UYTO MOATBep»aaeT
YHMBEPCANbHOCTb MexaHm3ama [2,3].
CTPYKTYPHbIE M3MEHEHUA OPraHMKM
ATUYbEro MOMETa MNOA BAUAHMEM OKMC-

AUTENbHBbIX METOAOB BK/IOYAOT  pPa3py-
weHune  6enKoB, AUMNMOAOB U XUTUH
cofepykallMx OCTaTKoB, 4To obnerdyaer
nocnenyoLLyto nonmMmMepmsanmio
OKMCMEHHbIX  dparMeHToB B TyMyC
noAobHble MakKpoMonekynbl. Paavkanb-

Hble OKWCAUTENM CMOCOBCTBYIOT apoma-
TV3aUMK BeLLeCcTB 4yepe3 GopMmMpoBaHMe
YCTOMUYMBBIX  COMPAKEHHbBIX C=C-cucTem,
ABNAIOLMXCA KMNKOYEBbIM 3TanoM CUHTE3a
NYMYCOBbIX COeaMHEH NI [4].
O30HOMM3  MpUBEKaeT
Kak CeneKTMBHbIM  MeTod, CMOCOOHbLIM
paspylwaTtb HeHacCbllWEeHHble CBA3M U
AMVHOKWCIOTHbIE OCTaTKW, YTO BeOEeT K
reHepauMm rymyc obpasyoumx  bpar-
MeHTOB. Pan mccnengoBaHWM  Mokasan,
UTO O30HOMM3 OPraHM4YecKMX OTXOOO0B
COMPOBOXOAeTCHa  yBeMYeHneM coaep-
YKaHMA  KapOOKCUMbHbBIX W FTMOPOKCUMb-
HbIX FPYMM, a TakXke POCTOM @YyNbBOKKC-
noTHoWM dpakumm [5,6]. Mpu aToM gaHHble
Mo MPAMOMY MPUMEHEHUMIO O30HOIM3a K
ATUYbEMY TOMETY OCTatoTCa OrpaHUyeH-
HbIMUK, HECMOTPA Ha BbICOKYIO PeaKLMOH-

BHVMMaHWMe

AGROKIMYO

HYIO CMOCOOHOCTb OENKOBO-3a30THOWM MaT-
pPULbI, YTO MOOYEPKMBAET aKTyallbHOCTb
M3yYeHMA 3TOro HanpaBneHMs.

SKonormnyeckasa 3Ha4YMMOCTb OKMCIM-
TeNbHbIX METOAOB TaKXKe aKTMBHO OOCY»K-
paetca. Chen et al. (2024) n Wang et al.
(2023) coobllalT O CHWeHun 0buropoc-
TYMHOCTM  TAXKEMNbIX  METannoB, pa3py-
LIEeHMM AHTUOMOTMKOB 7 reHoB
yctondmeocT  (ARGS), 4TO BaxkKHO 414
nepepaboTk MNoMéTa NTULEBOAYECKMX
XO34MCTB. 2T Npeobpa3zoBaHMa 0OyCoB-
NeHbl paspylleHremM OpraHM4YecKmx
KOMMMEKCOB, YOEPKMBAKOLWIMX 3arpa3Hun-
TeNnW, W 4YacTUYHOWM  MUHepanusaumemn
HecTabunbHbIx Gpakumm [5,8].

TakmM 0Opas3oM, CyUIeECTBYOLIME OaH-
Hble MOATBEPXKAAOT BbICOKYKD 2DdEeKTMB-
HOCTb OKMCAMUTENbHbIX TEXHONOMMW AONd
YCKOPEHHOM TFyMUDUKALMM OPraHuKK U

CTabunumzaunm noTeHUManbHO OracHbIX
KOMIOHEHTOB. BmecTe cC TeMm 60Mb-
LLHMHCTBO mccnenoBaHm nmbo He

GOKyCMpPYOTCA Ha MNTUYbEM MOMETE, NMOO
paccMaTpmBatoT oTOeNbHbIE MeTOL bl
(HampuMep, TOMbKO nepcynbd®aT  Wan
TOMbKO 030H), YTO MOAYEPKMBAET HEOobXO-
OMMOCTb  KOMMJIEKCHOrO aHanmsa Bnda-
HUA Pa3MMYHbIX OKNCTUTESNbHbIX
npoLeccoB Ha  obpa3oBaHMe  ymyc
Nogo6OHbIX BELLECTB B JaHHOM cybcTpaTe.
MaTepuanbl U MeToabl. B KauectBe

MCXOOHOro  MaTepuana  WCMob30Baiu
CBEXMW  MNTUYMM  MOMET  OPONNEPHOIO
Tuna (Bo3pacT nTuubl  30-34  cyToOK),

CoObpaHHbI Ha depMepCcKoM XO0349MCTBe.
OT160p 06pPa3uoB MNPOBOAVAV METOOOM
TOYEYHOro CMeLllMBaHWA B COOTBETCTBUM
co crtaHaapToM [TOCT ISO 14238-2014 ang
obecnedyeHmsa penpe3eHTaTBHOCTY
HaBecok  [9]. MNepen  npoBegeHvem
OKNCAUTENbHOWM 00PabOTKKM MOMET MNoa-
Beprann npenBapuTenbHOM MOOrOTOBKE:
yaananu MOCTOPOHHME BKMItOYEHW],
obecneymBan oOHOPOAHOE MepeMelln-
BaHWe 1 onpeaenann mncxodHble GU3NKO-
XMMUYecKkMe xapakKTepucTunky, BKAo4Yada
BMakKHOCTb, pH, cogepykaHue opraHudec-
KOro BellecTBa, OOUWMW yrnepoa, a3oT u
300Yy.

B kauecTBe uMCxoOHOro MaTepwana
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MCMOMb30BaIM  CBEXWWM MATUYMM  MOMET
bponnepHoro Tmna (Bo3pacT MNTuubl 30—
34 CcyTOK), cobpaHHbIM Ha depMepckom
xozgmctee. OT6op 06pPa3LoB MPOBOAMAMN

MEeTOOOM  TOYe4yHOro cCcMewrBaHMA B
COOTBETCTBMM coO CTaHOaPTOM rOCT
ISO 14238-2014 Jalpls! obecneyeHums

pPenpe3eHTaTMBHOCTM HaBecoK [9]. lMepen
npoBeaeHeM OKUCAUTeNbHOWM 06paboT-
KW MOMET noasepranm npenBapu-
TeNbHOWM MOAroTOBKE: YAANANM MOCTOPOH-
HWe BK/ItOUEH M, obecneymBanm
ofHopoLHOe nepemMeLllrBaHme %
onpenenanu MCXoOHble dU3MKO-
XMMUYECKME  XaPaKTepUCTUKK, BKItOYad
B/1AXKHOCTb, pH, cofeprkaHne
OpraHmn4yecKkoro BeLLEeCTBa, obuMmM
yrnepomn, asoTt 1 30y. 19 sKkcnepuMeHToB
MaTepuman BbicywmBann npm 40 °C 0o
OOCTUXKeHMA BMaxKHOCTK <10 %, nocne 4ero
M3mMenb4yanm B nabopaTopHOM MenbHMLEe
0O pa3Mepa  4vactuu <1 MM. HaBecku
ONFa  BCeX BapWaHTOB 3KCMepUMMEHTOB
coctasnanum 20 r. [1na cnMcteMHoro aHanmsa
obpasubl pacnpefenans no cneayroulmnm
cepumam: KoHTPonb (K) - 6e3 oKMCAUTENbHOM
0bpaboTkM;, o3zoHoNM3 (Oz) - obpaboTKa
ra3oobpasHbiIM  O30HOM;  MepoKcuMaHasa
obpaboTka (H203) - MArKMM oKMCNUTENb
nng CPaBHUTENBHOIO aHanumsa,
KOMOWHMPOBaHHaa obpaboTka (Oz+H>053)
pafuKanbHaga cMCTeMa TUMa MepPOKCOHa.

O30HO0NM3 npoBoaMIN B
nabopaTopHOM YCTaHOBKE Ha
ocHoOBe KOPOHHOTIO pa3paaa C
MpPOV3BOAUNTENBHOCTbIO 5r Oz/4
" BCTPOEHHbIM KNCNOPOAHBbIM
KOHLLeHTPaTOpPOM (95 % O2). a3
nogaBanuy 4depes Ted/IOHOBYIO TPYOKy
B CTeKN9HHbIM peakTop obbeéMoM 1,51,
OCHALLUEHHbIM  WTYLUEepPOM Ond  noaayu

rasa, rasopacnpenenmtenibHoOM HacaaKom
Cc nopucrtocTtblo  10-16 MKM,  CUCTEMOM
oTbopa rasos B agcopbep 4nd TMTpoBaHMA
octatoyHoro Oz MetogoM KI-TUTpoBaHMA
N MeLllanKom C perynmpyeMom CKOpOCTb
200-400 06/MUH. KOHLEHTpaLMO 030Ha
B a30BOM TOTOKE  KOHTPOMMPOBaIm
PoTOMETPUYECKM MPU 254 HM.

Hasecku no 20 rnomMellanm B peakTop
1 006aBAAAM BOOY B COOTHOLLEH MM

1.5 009 nNpurotoBneHUa CyCcreH3nu.
O30H nopaBann B TedeHuwe 10, 20 wnum
30 MUHYT MpK Temnepatype 25+ 2 °C. Bece
BapWaHTbl 2KCMEPUMMEHTOB MPOBOAUINCH
B TPEXKPATHOM  MOBTOPHOCTU.  [1OTOK
030Ha MpPonycKan UCKIKUYUTENBHO Yepes
KWCNOPOAHYK NUHMIO, UYTOObI MCKIHOUYUTb
obpaszoBaHMe MoOOYHbIX MPOLAYKTOB, B
yacTtHocTh NOy Ona MArkowm OKUMCIUTEeNb-
HOM 06pPabOTKKM KMCMONb30BaM BOOHbIM
pacTtBop H>O, (30 %) B KOHUeHTpaunax 1%,
3% 1 5% (M/M), BbloepyKMBaa obpasLibl Npu
KOMHaTHOW TeMnepaType B TedeHue 1u.
Ona KoMBUHUMPOBaHHbIX BapuaHToB (Os +
H>O2, MeToa nepokcoHa) H.O, nobaBnanu
323 5MWMH OO0 BK/IOYEHMA 0O30HATOPA,
obecneymBasd COBMECTHOe paavKanbHoe
OoKUCeHmne.

BbioeneHume B NpPOBOONU
METOOOM LLENOYHO-3KCTPAKLMOHHOTO
PpakUMOHMPOBaAHMA MO MpoToKoay IHSS
(International Humic Substances Society)
(MnbaweHko—KoHoBa) [10].  2DKcTpakuuio
HaBeCoOK BbiMofHANKM O M  pacTBOpOM
NaOH non a30THOW aTMochepomn.
MNocne  uUeHTpUdyrMpoBaHMa  0b6pa3Libl
pasgenann  Ha - Qpakuum:  ryMUHOBDbIE
kmcnotbl (IK), ¢ynbBokmMcnoThl (OK) v He
SKCTparmpyembit octatok (HEO). Ocapok
K nogkmcnanun oo pH1 ¢ noMoulbto
HCI 1 Bbloep>xkmBanu 124, Torga kak OK
onpenensdan B Hagd 0Cago4HOM XUOKOCTU.

ComepraHume C, H, N, S onpenendanu
Ha CHNS-aHanuTKe. PaccymMTbiBaiM aToOM-
Hble oTHoLeHmda [11]:

H/C - cteneHb apoMaTmUsaLmm;

O/C - cTeneHb OKUCIEHHOCTU:

C/N - UHAMKATOP 6MONOrnMYecKom
OOCTYMHOCTW a30Ta.

CraTtuctmnyeckaa obpabotkKa. [laHHble

obpabaTbiBann MetogoM ANOVA npwu
YPOBHE 3HaumMoctn p < 0,05 [ng
MoCTpoeHua  rpadukoB M PACUYETOB
MCMOMNb30BanAM MporpaMmMHoe obecrnede-
Hue OriginPro 2024 [11].

XapaKTepncTiKa MnodYB W OMbITHOIO
y4dacTka. [lofieBble OmMbiThbl MPOBOAUMINCH
B TaluKeHTCKOM o6nacTt Ha OMbITHOM
none HayuHO-MccnenoBaTe1bCKOro
MHCTUTYTa Ccenekuumm, CceMeHOBOACTBa WU
arpoTexXHoONorM  BblpallMBaHMA  XOrMKa.
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DKCMepMMeHTbl  6bl  OpPraHM30BaHbI
Ha  OMbITHbIX  Y4YacCTKax, 3aCa*KeHHbIX
XnonyaTHMKOM copTa “CyntaH”. [loyBbl
OMbITHbIX y4acCToOK npeacraBneHbl
TUMUYHBIMM  OPOLLIAEMbIMK  CEPO3EMaMU
C  CYMIIMHWUCTOM  TEeKCTYPOW, BbICOKMM
cogepyaHvem kKapboHatoB (oo 12%) wu
cnabollenoyHow peakuven cpebl (pH
7.8-8,3). [yMyCOBbIM1 TOPU3OHT XapakTe-

AGROKIMYO

pusyetca cpepHen MouwHocTblo  (50-80
CM) W copepkaHuemMm rymyca 12 %, a
CyMMapHagd nornoTuTenbHasa crnoco6b-

HOCTb coctasngeT 9-12 mr-3ks/100 r (FAO
2021).

JKCMepuUMeHTanbHble BapWaHTbl. B
XOOe  SKCMepuMMeHTa  MCMOb30BaNinCh
OBe HopMbl (80-100 Kr/ra) opraHnyeckoro
yaoobpeHua (OY):

CxeMa noneBoro onbiTa:

IToBropenue I

IToeropenue II

IToeropenue II1

oy

6e3 ynobpenus 100

oy

80

oy

80 K 0e3 ynoOpeHus 100

oy

oy

100

oy

0e3 ynoOpeHus

KaxkObl1  BapWaHT oOMblTa 3akfiagbl-
Banca B  TPEXKPATHOM  MOBTOPHOCTM,
nnowaib KaXXgow AOenaHKW CcocCTaBaania
50 ™2 PasmelleHve  BapwvaHTOB B
MOMeBOM OMblTe — PaHOOMM3MPOBaAHHLIE.
MnaHnpoBaHWe K1 npoBeOeHMe MNoneBbiX
OMbITOB, @ TaKXe CTaTUCTUYecKkow obpa-
OOTKM MONMYyYEeHHbIX OAaHHbIX OCYLLEeCTBAA-
nv no metoamkam bB.A. [locnexosa [13].

deHonornyeckme Hab6nwogeHna wu
YUYET YPOXKaAaMHOCTH

OueHKa pocTa W pPasBUTUS  XJ10M-
YaTHMKa MNPOBOAMMIACL B COOTBETCTBMM
c M™MeTooamMum «MeToomka MnpoBeneHusa
noneBblx MCMbITaHW N (2007) 7
crneumanm3npoBaHHble MeTOAMKM, pa3pa-
6oTaHHble Y3HUIKX (2007), BKAOYaroLLemn

M3IMepeHme BbICOTbl  pacTeHWKn, 4Ymcna
M10OO0BbIX BeTBeW, KoMm4yecTBa Kopobo-
yek U MX  PacKpblBAEMOCTU.  YYeT

YPOXXaMHOCTM  OCYLLECTBAANCA BblOOPOY-
HbIM COOPOM C KOHTPOSMbHbIX OENAHOK MO
meTtony [Jocnexosa [13,14].

O6paboTKa pe3ynbraTtoB

CraTmctmnyeckaa obpaboTKa aKkcnepu-
MEHTalbHbIX [OaHHbIX BbIMOAHANAChL C
MCMNONb30BaHMEM AMNCMNEPCUNOHHOIO
aHanmsa [ocnexoBa, MpoOBepKa 3Ha4yu-
MOCTM  Pas3iMymMm  Mexay BapuaHTaMu
ocyllecTBfanacb no  kKputeputo  HCP
npnv  ypoBHe  3HauyumMoctn p  <0.05.
Bce BblUMCIEHMS MPOBOAWVINCH C
MCMNONb30BaHMEM MPOrpPaMMHOro nakeTa

Statistica 13.5 (StatSoft Inc.).

I3aMeHeHMe coepyaHua  TyMyCo-
MNoOooOHbIX BellecTB Mo BO34eMCTBUMEM
O30HOMIM33a

B Tabnwvue npeacraBneHbl cpenHuve
3HaAYeEHUA CYMMapHOro coaepyaHms
rymyc nogobHbix Beuwects ([TIB)  wu
X pacnpegeneHuve Ha OCHOBHble
dpakumm rymmHoBble KucnoTbl  ([MK),
dynbBOKMCIOTH  (DPK) M He 3KCTparu-
pyeMbl opraHmdecknin octatok (HEO) - B
MCXOOHOM ATUYbEM MOMETE (KOHTPOMb) U
nocne o06paboTky o30HOM (Osz) pa3nmu-
How nmpogomkuTensHocTn (10, 20 n 30
MWH) 1 KOMOUHMPOBAHHOIO BO3AEWCTBUA
030Ha ¢ nepekucobro Bogopoaa (Oz + HaOa).
3Ha4YeHMa npeacraBieHbl B MpoLeHTax
oT obLlen MaccChbil opraHM4yecKoro
BelleCcTBa C YyKasaHWMeM CTaHOapPTHOTo
OTKToHeHua (+ SD).

OkuncnutTenbHaag o06paboTka NTUYb-
ero rMomMérta O30HOM BbI3Basla CyLLECTBEH-
Hble W3MeHeHua B coctaBe [T1B. Yyke
nocne 10 MUHYT 06paboTkM Habntaoanochb
yBeIMYeEHME CYMMAPHOIo CcoaepyaHus
[MB Ha 12-18 % no cpaBHEHMIO C KOHTPO-
neM, npuv 3TOM  MNPUPOCT  dpakumm
MIYMUHOBbBIX — KWMCMOT — OKasanca  6onee
BblpaXKeHHbIM, 4eM GynbBOKMCIOT. [1poa-
neHne BpemMeHun Bo3gencTBua 0o 20 u
30 MWH  MPWBOOAMIO K  OalbHeWweMmy
HakonneHuto MK (25-32 %) n ymepeHHoOMy
yBenudeHumno OK (10-15 %) (tabnumua 1).
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Tabnuual

Copep)kaHue rymyc nogo6Hbix Bewwects (FMB) B nTU4YbeM NMNOMETe nocsie 030HOIN3a U
KOMOUHUPOBaAHHOMW OKUCINTENIbHOMN 06paboTKM

Bapuant I'TIB, % 'K, % DK, % *HEO, % (ue C—)KC;FpElFPIpyGMLIfI
00paboOTKH OpraHNYEeCKUi OCTAaTOK)
KonTpons 38.2x14 21.5+0.8 16.7 £0.6 453 1.7

03 — 10 muH 43.1+£15 25.1+0.9 18.0+0.7 38715
03 — 20 MuH 47.8+1.7 279+10 19.9+0.8 36.2+1.2
05 — 30 muH 50.4+1.9 284+1.1 22.0+0.9 341+1.3
0s + H202 53.7+2.1 29.6+1.2 24.1+10 329+1.2
*HEO (He SKCTPArmpyemMbi  yBeNMYeHMe apoMaTM3NPOBAHHbBIX YYacT-
OpraHW4YecKMM  OCTaToK) - 2TO A0Md9 KOB MOSMEKYST U POCT CTeMNeHM MOMKOH-
OpraHW4YecKoro BeLlIeCcTBa, KOTopad He pgeHcaunm. KoMOUHMpoBaHHOE MNpUMeHe-
M3BNEKAETCA WENOYHbIMU METOAaMM MPKM  HUE 030Ha C nepekucbio Bogopoda (Os
dpakUMOHMPOBaHWK  TYMyC MooobHbIXx + H.O3) obecnedmno  MaKCUMMabHbIM
BeLECTB. Bbixod [T1B, ocobeHHo OK, 4To yKa3biBaeT
Pesynbrathl OEMOHCTPUPYIOT 3aKOHO- Ha YyCUMeHWe pPaamkanbHOro MexaHW3Mma
MepHoe yBeNnuyeHmne coflep>KaHna  OKUMCNeHMNd, AHaNoOrM4yHoO Habo-
rymyc nofobHbix Beuwlects ([T1B) noo  ageHwam [2].
BO3OeWCTBMEM 030Ha. Yyke nocne 10 MUHYT Taknm obpaszom, nony4YeHHble
00paboTkM  Habntoganocb MOBbILEeHME  pe3ynbTaTbl  KOAMYECTBEHHO  UAMOCTPU-
CyMMapHoOro coaepxanua ImB Ha 12-18 %  pytoT BbICOKYO 2PPEKTUBHOCTD

MO CPABHEHMUIO C KOHTPOSIEM, MPW 3TOM
NPeNMYLLECTBEHHO YBenunymMBaachb 0004
r'YMUHOBbBIX — kkcnoT  (IK).  [MpooneHme
BpeMeHW 030HoMmM3a 0o 30 MUH npuBeno
K POCTy CyMMapHOro Bbixoga I[T1IB 0o
50,4 %, npw 3tom gona ¢ynbBokmcnoT (OK)
TakXKe yBenumymniachb, 4YTO YKa3blBAaeT Ha
aKTMBM3aLUMIO MPOLIECCOB pPaauKaibHOM
nonmMMepmsaumm % apomMaTmM3aLmm.
KoMbuHMpoBaHHaa obpaboTtka Oz + HO-
obecneymna HaMbONbLWMM  CYMMaPHbIM
BbIxon, B (537%), C  3aMeTHbIM
yBenmyeHmeM kKak K, Tak u1 OK mn ogHo-
BPEMEHHbIM  CHMXXeHMeM He  2KCTpa-
rMpyemMoro ocTaTKa (HEO), YyTO
CBMOETENbCTBYET O MepepacnpeneneHmm
OpraHnYyeckmx ¢epakumni 1 YCKOPEHHOM

0O30HOMM3a W KOMOWHUMPOBAHHOW OKMC-
AMTeNbHOWM  00pPaboOTKM B CTUMYMPO-
BaHWK 06pasoBaHWa CTabUNbHbIX MyMYyC
NoAoBOHbIX BellecTB W TpaHchopMaLmn

opraHmn-4eckom MaTpuLbl ATU4Yber
O MOMETa.

ONneMeHTHbIN cocTaB

Tabnnua 2 oTpakaeT  M3MeHeHUq
anemMeHTHoro coctaBa (C, H, N, O) wu
aTOMHbIX oTHoweHumn (H:C, O:C, C:N)
NYMUHOBbBIX KMcnoT (MTK) mocne pasnmyHbix
BAapMaHTOB OKWUCAUTENbHOW 06pPabOTKMK
ATUYbero nomMéeTa. MNony4yeHHble
OJaHHble OEMOHCTRPUPYIOT  CTRYKTYPHbIe

TpaHchopMaL MM OpraHMYEeCKOM MaTpuULbl
M CTeMEeHb KOHAEHCaUMKM TyMyC Mnonob-
HbIX BelwlecTs (IT1B).

ryMmudunkaumm. B pesynbraTe OKUCINTENBHOMN

OnHamMmrKa POCTa 0onun K 0b6paboTkM 030HOM W KOMOUHMPOBAHHOM
cornacyetca ¢ gaHHbiMK Lin etal. (2022), ob6bpabotkmn Oz + H>O, Habntopanuvch
KOTOpble MOKa3asun, 4YTo O30H CMOCOOCT- 3HauUTeNbHble WM3MEHEeHMd B COCTaBe
ByeT GQOPMUMPOBAHUIO KOHOEHCKMPOBaH- W CTpykType [T1B. Kak nokas3aHo B
HbIX apoMaTUYeCcKUx CTPYKTyp depe3 Tabnuuel,  cyMMapHbIn Bbixono  [T1B
NoIMMEPM3aUMIO  OKUCIIEHHbBIX  OpraHu- yBenuymBanca c 382 % B KOHTpone Ao
yeckmx  pparMeHToB [3].  YcuneHume 504% npu 30 MUHYTHOM oOpaboTke
nornoweHmna npu 254 HM MoaoTBepXKaaeT O30HOM M OOCTUIran 537 % B
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KOMOWHMPOBaAHHOM BapuaHTe. OcHoBHoe CoaepykaHume He SKCTParmpyemMoro
yBeNnuueHme npuxoamnocb Ha gonto K, octatka (HEO) cHwkanocb Ha 18-25 %,
KOTOpaa BO3pacTtafia ¢ 215% 0o 284- 4TO CBUAETENbCTBYET O Mepepacrpe-
296 %, TOrma KakK  QYNbBOKMCMAOTHAa OeneHWW  opraHuYyeckmx  dpakumm  C
dpakuma (OK) Hambonee WHTEHCUMBHO Aerpagaunenrt  YyCTOMYMBBLIX — MOMAMMEPOB
dopMmpoBanacb MNpuY  KOMOUHUPOBAH- W Mocnenyollen KoHAeHcaumew B rymyc
HOWM 06paboTke, AocTuras 241%. noaobHble CTPYKTYPbI.
Tabnumua 2
ONneMeHTHbIN cocTaB F'YMUHOBbDbIX KUCNOT

Bapuantbt C, % H, % N, % O*, % H:C 0:C C:N

KouTpois 53,8 5,63 4,72 35,9 1,25 0,42 11,4

Os — 10 Mun 51,4 5,00 4,88 38,7 1,16 0,50 10,5

Os — 20 mMuH 49,9 4,62 5,10 40,4 111 0,55 9,8

O3 — 30 mMuH 47,8 4,10 5,30 42,8 0,90 0,58 9,0

05 + H202 46,3 3,89 5,41 44,4 0,84 0,61 8,5

*O paccynTaH no pasHuLea.

DNEMEHTHbIVM  COCTaB  TYMUWHOBbLIX C  MpeabiayurMm  MCCnegoBaHWAaMM MO

KncnoT (MFK) noaTBepyXaaeT CTRYKTYpPHble
npeobpasoBaHMa  OpraHMYecKom  MaT-
puubl. Yrnepopn (C) cHukanca ¢ 53,8 % oo
46,3 %, a Bogopon (H) - ¢ 563 % 0o 3,89 %,
UTO OTPaXKaeT pa3pylleHre anudaTmnyec-
KX LLenew 1 pocT CTeneHM apoMaTmn3aumm.
AzoT  (N)  HecKonbKOo  yBenuM4mBarcs,
YKa3blBad Ha KOHUEHTpauuo OenKoBbIX
OCTaTKOB B TYMYCOBbIX MaTpuLax, Torga
Kak kucnopog (O) Bo3pacTtan ¢ 359 % no
44 4%, noatBepyxaaad — dopMuUpoBaHme
KncnopoaconepXamx GyHKUMOHANbHbIX
rpynn, TakWx KakK KapOOKCUMbHblE U
deHoNbHbIE. M3MeHeHns aTOMHbIX
oTHoweHun H:.C (cHmkeHme ¢ 125 go 0,84)
n O:C (poct ¢ 042 po 06l) cBupeTenb-
CTBYIOT O TMMOBbILWEHHOW apoMaTM3aumm
n okmcneHHoctu 1B, a cHWkeHne C: N ¢
11,4 0o 8,5 oTpaykaeT poCT OMOAOCTYMHOCTM
opraHuM4yecKoro asoTa (Tabnumua 2).
KoMMAeKCHbIN aHanus3 OAHHbIX
OEMOHCTPUPYET, YTO 030HOMN3, OCOBEHHO
B codeTaHun ¢ HO, cnocobeTByeT
YCKOPEHHOW  ryMudmMKaumm  NTUYbEero
MoOMEéTa 33 CYET  paduKanbHOro u
MOMEeKYyNapPHOro okuMcneHuda, deopmMmpysa
bonee apoMaTU3MPOBaHHbIE, MOAAPHbIE
M DYHKUMOHANbHO  aKTMBHble  TyMyC
noooOHble BeuwlecTBa C  MOBbILEHHOM
6MONOrMyYecKom % arpoHoOMMYeCcKom
LLIEHHOCTbtO. DTV pPe3yNbTaTbl COMMacytoTca

paguvkanbHbIM 1 O30HOBbLIM  MeTodaMm
06pabOoOTKM  OpraHMYecKMx  CcyOoCcTpaToB
[1,3,4,57).

SNeMeHTHbIM  CcoCTaB  MYMMHOBbIX

KMCOT moaTBep>XXOaeT, HTO OKNCINTENTbHbIE

MeToAbl, BKAOYAA O30HOMM3 W KOMOWHMK-
pOBaHHytO  06pabotky Oz +  H20,,
CMOCOOCTBYIOT  CTPYKTYPHOM  CTabunmsa-

UMK M QYHKLMOHANBbHOM  aKTUBU3aUUK

rymMyc nogobHbIx BellecTs, GOpMUpYys
bonee KOHOEHCUMPOBaAHHbIE, apOMaTU3U-
pOBaHHbIE W MONApHble GpakumMm C

BbICOKOM OMONOrMyeckom un copbLMOoH-
HOW aKTUBHOCTbIO.

BereTauMoHHbIN ONbIT

[Ona npoBepkM  arpoOHOMMUYECKOW
2PPEKTUBHOCTU yaoob6peHnm 6bIN
NpPOBEAEH OMbIT Ha X/OoM4YaTHUWKe CcopTa
“CyntaH”. lcmonb3oBanu KOHTPOAb W OBe
OO03MPOBKKM  00paboTaHHOro opraHumyec-
Koro ynobpeHua (80 1 100 kr/ra).

Tabnuua 3  WANtCTPUpPYeT
TaThbl BeretauMoHHOro onbITa Ha
xnonyaTHUKe copTa “Cyntan” npw
NPVYMEeHEeHMM  KOHTPO/bHOMO  BapWaHTa
M OBYX  OO03MPOBOK  00OpaboTaHHOro
opraHudyeckoro ypobpenus (80 kr/fra u
100 kr/ra  HopM™bl). [daHHble OEMOHCTPW-
PYIOT MOMOXKWTENbHOE BAMAHWME BHecCe-
HVS yOoOpeHUM Ha MopdoMETpUYecKme
nokasaTenu pacTeHu 1 MNPOAYKTUMBHOCTb

pe3ynb-
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KYNbTYPbl Ha PasNUYHbIX STamax COOTBETCTBEHHO. KoMmyecTtBO MI040BbIX
Beretauum. BeTBEW BO3POCAO C 6,2 WT. B KOHTpOAe 0o
Ha 1uona BHeceHMe opraHudyeckoro 7,3 1 8,3 WT, KOAM4YecTBO OYTOHOB - C 572
yoobpeHua  obecrnedmno  yBenuueHme 0o 6,0 1 7,8 WT, a YMCNOo LBEeTOB MokKasasno
cpegHen BbICOTbl pacTeHUMM C 382CM  yBenmM4yeHume TONbKO MNpW  MaKCUMab-
B KOHTpone pgno 404cm um 500cM  Hom gosnpoBke (1,2 WT. B KOHTPOME U Npu
npu posuposkax 80krfra wn 100 kr/fra 80 kr/ra npotue 1,9 wt. npu 100 Kr/ra).
Tabnmua 3
BnuaHune opraHunyeckoro yno6peHua Ha pocCT, pa3BUTUE U YPOXKAaMHOCTb X/TOM4YaTHMKA
IMoka3zareju U3y4aeMbIX NPU3HAKOB ONBITHBIX BAPUAHTOB
TpusHaku KoHTpob, Oprannyeckoe Oprannyeckoe
(0e3 ynoopenusi) | ynoopenue 80 kr/ra | ynoopenue 100 kr/ra
1 uroas
BoicoTa pacTenmii, cMm 38,2 40,4 50,0
KoyinuecTBO IJ100BLIX BETBEIH, IIT. 6,2 7,3 8,3
KoanyecTBo O0yTOHOB, IIT. 78,6 6,0 7.8
KouinuecTBO IIBETOB, IIT. 1,2 1,2 1,9
1 aBrycra
BeicoTa pacTenmii, cm 60,1 62,9 68,8
KoyinuecTBO IJ100BLIX BETBEI, IIIT. 8,1 8,3 8,9
KoanuecTBo OyTOHOB, IIT. 0,6 0,8 1,2
KouinuecTBO 1IBETOB, IIT. 0,2 0,4 0,6
KoanuecTBo KOpodOUEK, IIT. 6,5 7,0 7,6
1 cenTs0ps
BricoTa pacTenmii, cMm 78,6 79,5 87,3
KoyinuecTBO IJ1010BBIX BETBEI, IIT. 11,2 12,8 13,1
KosinvecTBO HepacKpbIBUIUXCS 21 21 2.4
KOpo0oYeK, IIT.
EIOTJ.mquTBO pacKpbIBHINXCH KOPOOoOYeK, 6.2 71 8.8
YpoxkaiiHOCTh, /T 28,4 32,3 34,5
HCP = 1,07 w/ra

K TlaBrycta Habntoganocb Aanb-
Hevlwee yBenn4YeHre BbICOTbl pPaCTeHNMN
(60,1cM B KOHTpoOne, 629 1 68,8cM npu
80 kr/ra n 100 kr/ra yOoo6perHus),
KonumdyecTBa MNAoOoBbIX BeTBew (8,1, 8,3
M 89 WT) n oytoHoB (0,6, 0,8 n 12 WT).
KonumyecrtBo LIBETOB OCTaBanoCb
MUHUMaNbHbIM (0,2 0,6 WT), TOrOa Kak
4MCno  KopoboueK  yBenunuymBanocb C
6,5WT. B KOHTpone Oo 7,0 v 76 WT. npu
BHECEHUM yaobpeHnsa.

Ha 1ceHTabpa pacteHuda, nonydas-
e  opraHuWdyeckoe yoobpeHue, ge-
MOHCTPUMPOBaNM MaKCUMalbHYKO BbICOTY
(873 cm mpu 100 Kr/ra 0O3VPOBKE MPOTUB
786 CM B KOHTPOMIE) W  KOAMYecTBO
nnogosbix Betsen (131wt npu 100 Kkr/ra

npotmB 11,2 WT. B KOHTpRoMe). KonmyecTso
HEepPaCKPbIBLLUMXCA KOpobo4yeK BapbUMpoO-
Ba/I0 He3Ha4duTenbHo (2,1-2,4 WT), Torga
KakK 4MCI0 PacKpbIBLUKMXCA Kopobouek
YBENMMYMBaANOCh C 6,2 WT. B KOHTpOe Ao
71 »n 88wt npw 80kr/ra u 100 kr/ra
JO3MPOBKAx  COOTBETCTBEHHO. YpOoyKam-
HOCTb  KyMbTypbl BO3pacTafla Mnponop-
LIMOHANbHO BHeCéHHOM pose: ¢ 284 u/fra
B KOHTpOMe po 323 u 345uffa npw
80 kr/ra 1 100 Kkr/ra ynobpeHus.

TakuM ob6pa3oM, MoydeHHble OaH-

Hble noaTBePXOatoT, 4TO O6pa6OTKa
ATUYbEero MOMETa O30HOM M nepeKncbto
BOOOPLOOA CI‘IOCO6CTBy€T MoBblIWEHWMIO

2PPEKTUBHOCTM OOPA3YIOLLETrOCA OpraHu-
UecKoro ygobpeHusa, KOToOpoe MOMOyM-
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TeNbHO BAUAET Ha Mopdonormyeckme
napaMeTpbl WM MNPOAYKTWMBHOCTb  X/10M-
UaTHWKA, MNPUYEM Haumbonbwmni >ddexT
HabntogaeTca npw NonHOM HopMe
BHeceHus (100 kr/ra).

3aknioyeHue

OKMCAUTENbHBbIE  MeToAbl  mepepa-

6OTKM MNTUYbEro MOMETa, BKAOYAa O30HO-
M3 N KOMBUHUMPOBaAHHOE BO3OeWCTBUE
030Ha C nepekucbto Bogopoda (Os + H,O5),
2PPEKTUBHO CTUMYNMPYIOT OobOpa3oBaHMe
rymMyc nogo6Hbix Bellects ([M1B), yckopsaa
npoLecchl  paguKalibHOW  MonmMMepunsa-
Um 1M apomMaTu3alnm  OpraHM4yecKom
MaTpuubl. O30HOMM3 B TedeHMe 10-30 MIH
noBbILLAeT cyMMapHoe coaepaHue [T1B
Ha 12-50 %, MpPenMyLleCTBEHHO 3a CYET
yBenmdeHuna Oonm ryMmHOBBIX KWCAOT, a
KOMBUHMpPOBaHHaa obpabotka Oz + H.O»
obecneymBaeT  MaKCMManbHbIM  BbIXxoa
MB (53,7 %), cnocobcTBya Mepepacnpe-
OENEHMNIO  OpraHm4eckmx  Qpakumm  u
CHUMXKEHWIO [O0NM  He 3KCTparmpyemMoro
OCTaTKa.

SDNeEMEHTHbIV COCTaB
OEMOHCTPUPYET CTPYKTYPHbIE
30BaHUA: CHUXKeHMe

Mme
npeobpa-
cofepyKaHma

AGROKIMYO

yrnepona v BOAOPOAA, POCT KMCMOPpOoAa
M  He3HauuTeNnbHOe YBeun4deHne asoTa,
yMeHbleHre H:C n C. N 1 yBenmyeHmne
O:.C, 4TO OTparkaeT MoBblleHWe cTeneHu
apoMaTM3aunm, OKWCNEHHOCTM W OBUOoNo-
rMYecKon OOCTYMHOCTM a30TCOoOePXKaLlMX
coefHeHUM.

BeretallMOHHbIVM  OMbIT Ha Xaonyat-

HMke copTa “CynTtaH” Mokasan, uJTo
obpaboTaHHOE oOpraHumdyeckoe yoobpe-
Hue NONOXMTENBbHO BAMAET Ha

Mopdoiormyeckme napameTpbl pacTeHni,
KOMYECTBO MJIOAOBbIX BETBEeW, 6YTOHOB,
KOPOBOUYEK U  KOHEUHYIO YPOXKaMHOCTb,
MPUYEM Hanbosee BbiparkeHHbIN 3ddeKT
Habnpancd npu noaHoM HopMe BHece-
HUg (100 kr/ra).

HOﬂyquHble OaHHble noarBepPxK-
OatoT BbICOKYO AlrPOHOMKMNYECKYHO M
SKOJTOIMM4HYeCKYHO LUEHHOCTb  OKWMNCITNTE b~

HbIX TeXHOMOrMM nepepaboTKM MNTUYbero
NoMéTa, obecnedymBalrolmx YCKOPEHHYIO
rymmubukaumo,  ctabunmsaumio  MnoTeH-
LUWanbHO  OMacHbIX  KOMMOHEHTOB U
dopMMpoOBaHMeE oOpraHu4eckmx yoobpe-
HMM C  BbICOKOWM  OUMOMOrMYecKom U
COPOBLMOHHOM aKTUBHOCTbIO.
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CaMapKAHACKOro rocyAapCTBEHHOM YHUBEPCUTETA
mmeHwu Lllapogpa Paluvgosa

AHHoTauus. B cTaTbe paccMaTpuBatoTCa MpobaemMbl KPyrMorofgoBoro 3emMienofb3oBaHma
arpoLEHO30B 33 CYET 3UMHUX KyNbTYp W MyTW KX pelleHus, pasHoobpasme MoAxOoaoB
Pa3BUTUA PErnoHa, CAenaH akUeHT MepcrekTUBHbIX HampaBAeHu W cleHapreB pPa3BUTUA
NPUPOAOMONb30BaHWeA, 0603HadeHbl MNOTeHUWanbHble pecypcbl ONa peanvsauuu  Lenesbix
WHHOBALIVMOHHbBIX BapWaHTOB PEervoHanbHOro pPasBUTUa U 2GGEKTMBHOIO UX  pelleHud.
PacnucaH KOMMeKC MepornpuUAaTKiA Mo 3auimMTe OT 3arpsasHeHUa opoLllaeMbiX Mofie BOAHbIMMU
WMCTOYHUMKaMUK, OTMeYeHa POSfib aHTPOMOreHHbIX GakTopoB B chepe MPpUPOAOoNoNb3oBaHUa W,
Ha 2TOW OCHOBe, CeNnaHo 3ak/todeHre Mo MCMOoMb30BaHWMIO KyNbTYP 3MMHEN Beretauuy npwm
KPYrnorofoBoM 3emMeaeniim B arpoLieHos3ax.

Knro4yeBble crnoBa: npob6remMbl 3VMMHEro 3eM1enofb30BaHug, 3KOMorMyeckme acnekThbl,
3UMHME KyNbBTYPbI, PecypChl MN1OA0POANS, MOYBbI, MX CBOMCTBA.

Annotation. This article examines the challenge of year-round land use through winter
crops and their solutions, as well as the diversity of regional development approaches. It
highlights promising areas and scenarios for environmental management, and identifies
potential resources for implementing targeted, innovative regional development options and
their effective solutions. A set of measures to protect irrigated fields from water pollution is
outlined the role of anthropogenic factors in environmental management is highlighted,
and based on this, a conclusion is reached regarding the use of winter crops in year-round
farming in acrocyanoses.

Key words: winter land use challenges, environmental aspects, winter crops, fertility
resources, soils and their properties.
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BBepgeHue. //13BeCTHO, UTO AeMorpa-
PUUYECKMI  POCT HaceneHuna W cokpalle-
HMEe Ha OOHOro »Xutena YsbekucTaHa
OpOLUAEMbIX 3eMeflb, HEMUHYEMO CTaBUT
B HEobXoOMMOCTb BCeMepHOro obecneve-
HMA Noaen KPybl  roa  NpoayKTamMm
AUTAaHWS, MPOMbILUNIEHHOCTV CbhipbeM, a
YKUBOTHOBOACTBA cbanaHcMpoBaHHbIMM
no 6enky KopMamMu 3a cyeT BO34e/biBa-
HWA KynbTyp He TONMbKO B BeceHHe-
NETHUN, HO W NEeTHEe-OCEHHUW, 3UMHUIM
nepuodbl  BeretauMy C  BHegpeHuem
KPYTNMoroaoBoro 3eM/1enonb30BaHUA
OpOoLUaeMbIX 3eMeflb Mpu MHOIo ypo-
Y}KaMHOWM cuctemMe 3eMnenenuda 2, c.5-7].

B Hactodulee BpeMa Ona ynydule-
HMAE M1oOopPOOMS, CBOWCTB W XapaKkTte-
PUCTUK MO4YB, a Takxke ONna Mx adpdeKTmnB-
HOIO KMCMOMb30BaHMA GOMblLUOe 3HaYeHMe
NPWOaETCa OXpPaHe OKPY»KatoLLIeEN cpedbl U
DKOMOMNYECKMM MpobemMaM, YTo MOXKHO
Ha3BaTb OCHOBOW  FAaPMOHUKM  Mexxay
yenoBekoM K npupogon. C 3TOW TOYUKU
3peHna, B CefIbCKOM XO034aMcTBe OoMbluoe
3Ha4YeHne NPWOaETCa B3aMMOCBA3M Mexay
OX[PaHOM MOYBbI, MOMEBbIX KyALTYp M
300POBbEM MpPOoM3BOAUTENEN MPOAYKLINM
[2,c.27-333,C.3-5; ].

B HacTtodulee BpemMda WCMNOob30Ba-
3eMefibHbIX  pecypcoB MNpuobpe-
TaeT ocobo BayKHOE 3HaYeHume,
KOTOpOE BbIpaXaeTcd Mo CcyTu  aena
B  WMHOYCTPWaNbHOM U CEMbCKOXO3AMCT-
BEHHOM  MCMONb30OBaHWK. Eciam  npwm
2TOM, MepBoe -HadyuMHaa oT  Ao0blum
none3Hblx MCKOMaeMblIx M KOHYad
NX nepepaboTkou, cosgaHmnem
MPOMbILLTEHHOW MHPPACTRYKTYPbI "
HacCeneHHbIX TMYyHKTOB COMPOBOXOAETCH
paspylleHreM 3KOCUCTEM, TMOYBEHHOIO
CNnos, HapyleHueM  pexxumMa  BOOHbIX
OObEKTOB, 3arpda3HeHMeM  OoKpyXKatoLlen
cpenbl, TO BTOpOE MCMNO/b30BaHMe 3eMenb
TakXKe BefeT K  YHUUTOXKEeHUIO eCcTecT-
BEHHbIX DKOCUCTEM M  HaCaXAeHUIO MOHO-
KyNbTYyP Ha 3HauUTENbHbIX TERPPUTOPUAX
[3,c.59-71].

Pe3koe  CHW»KeHune

HecoOoTBETCTBME

HWe

naogopoana

noys, BbICOKOM

AGROKIMYO

OMONOMMYECKOM  YPOXKAMHOCTK  MOMEeBbIX
KynbTyp W QaKTUYecKoM YPROXKaMHOCTU
B arpoLeHo3e, npueBeno K awmcbanaHcy
Mexxay noTpebneHnem HaceneHms
M MPOM3BOOMMOM npooykumew.  2Ta
CUTyaumns  CTaHOBMUTCS nPVopPUTETHOMN
3agavenr  Ona YyCTOMYMBOro  pa3BUTUA
OKpy)Karllew  cpefbl, COoXpaHeHunda U
MOBbILIEHWA M1040POAMA MOuYB, Mofyde-
HNS HEMPepPbIBHLIX BbICOKMX W KayeCTBEeH-
HbIX YPOXKaeB MoMeBbIX KyNbTyp Ha OCHOBE
KpYyrnoroguiHoro u 3QPeKTUMBHOro uc-
MONb30BaHWA 3eMefb [4,C.24-25; 5,¢c.9].
Mexkoy TeM KpyrorogmdHoe semne-

Mnob30BaHWMe 3a c4yeT JIeTHe-OCeHHWX,
SNUMHKX M PaHee-BeCeHHMX KynbTyp
obecneymBaeT yaoBoeHne noJlydaeMblX

C OOHOM K TOW H»Ke nnowann ypoxad,
Npv  HaMMEHbLUMX  OEHEXHO-TPYO0BbIX
M NIOOCKMX PEeCYypPCOB W CrOCOOCTBYIOT
TakXKe  BOCCTAHOBMEHWIO  yTpadYyeHHOoro
Ha OpOoWaeMblXx 3eMAax MOYBEHHOTIO
NAOAOPOAMA,  YYULIEHUMIO  3KOoormyec-
KOW CUTyalL MW, MPEaOXPaHEeHMIO OKpY»Kato-
e cpenbl [6, c17-2514, c.212-237].

CnenoBaTeNnbHO, MpW MOCeBe 3MMYHO-
WX KyNbTyp HeobXxoOMMO Yy4YuTbiBaTb TO,
UTO OCEHHEe-3UMHWW W  pPaHHEBECEHHWM
nepuoabl  Beretauum  COMPSKEeHbl  C
IKCTPEMANbHbIMUK  YCIOBUAMMK, MPU  KOTO-
PbIX MOCTEMEHHO OLWYLIAETCad HeOOoCTaToK
KOCMUYeCKMX  aKTOpOB U pacTeHUd
nonagatoT B CypOBble YCNOBUA BblpallM-
BaHMA B Mepuod aHOManbHbIX KAMMaTU-
YecKux asneHunm [8, c12-17].

HeobxoonMoO OTMETUTb, 4TO [Oarke
XOPOLIO MOOrOTOBNEHHbIE K 3ume
pacTeHua He Bcerga MOryT BbICTOATb Mpw
HU3KKMX  TeMnepaTtypax, nepexoasauimx
yepes KPUTUYECKMI Nopor. B 3Ton cBA3M
ABYNETHWE  KyNbTypbl  BblpalUMBaNMChb
B TaK Ha3blBaeMbll B 3VMMHUM Nepuomn,
Beretaumsa  KOTOPbIX 3aBepLuanach
BEeCeHHe-TIETHMM  UCMOMb30BaHMEM  UX
Ha pPasNMuYHble XO3AMCTBEHHbIE e UNu
»Ke obecnedyrBan MNPUPOCT BGUMOMAaCChI
PaCTeHUIN, CO3PeBLIMX B Hadyane BECHD
WA e B NEeTHWUW nepurod Beretaumm
[8, ¢.59-257:11. ¢.3-7].
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3aMeTuM, 4YTO B HallMX YCNOoBUAX
NPOOOMHKNTENBHOCTb 6e3MOopPO3HOro
neprnoda Haxoamtcd B npegenax  150-

160 pgHew Ha ceBepe W 280-290 gHew B
IOXXHOW YacTu Tepputopun Y3bekuncTaHa
W, cnenoyer MoOAYepPKHYTb, 4TO MPOAOoS-
YKUTENbHOCTb COMHEYHOro CUAHMA CBeTa
HEe TO/IbKO BECHOW W NeTOM, HO U OCEHbIO,
3MMMOM M pPaHHEeW BECHOWM TMO3BOMNAET
BblpallBaTb KyNbTypPbl 3MMHEW BeretaLmm
[12,c.32-71].

TaknM obpasoM, BUosKonorndyeckme
OCOBEHHOCTU 1 TEXHOMOrMYecKme npmnemMsbl
KynbTyp 3UMHeW Beretaunm npuMeHu-
TenbHO K MNOYBEHHO-KNMMATUYECKNM
YCNOBUAM pervoHa Mnpu BO34eNbIBaHNM
MX B OCEHHE-3UMHWUW,  3UMHUNI "
paHHeBeCeHH M nepuonbl, M3yYeHbl
B HeOoCTaTodHOW  CTemeHu, TaK e
NpenctonT [OaTb OTBETbl  OTHOCUTENbHO
3MMOCTOMKOCTM UX K 3UMHUM YCITOBUSM,
BAMAHMIO 3KOJOrM4Yecknx ¢GakTopoB Ha

POCT, pPa3BUTME U YPOXKAWMHOCTb 3TUX
Kynetyp [13,c.142-171].
Metooka wmccnepoBaHuU. OnbiTbl

NPOBOAMMMCE B YCTOBUAX TalaKCKOM
6a3bl HWM OBKUKK, a Tak »ke B depmepc-
KMX XO34aucTBax WM. H. A3mmMoBa u
«Damsmabany ManapbIKCKOro pPanoHa
CamMapkaHackow obnactv. B xope wccne-
OOBaHWM noneBble, Mnoneso-nabopatop-
Hble % MPOM3BOAOCTBEHHbIE OMbIThbl
NpPOBOAVTNCH B YEeTbIPEXMOBTOPHOM,
OBYXCTaOMMHOM 1 MOCNenoBaTelbHOM
nopagke Mo MeTody MoMeBOoro  onbiTa.
YUéTHaga nnolwaab CoCTaBngana He mMeHee
50 M?, a B MpOoM3BOACTBEHHbIX YCIOBUAX —
0,5-10 ra [7, c112-158].

B xoOe onbiToB MOYBEHHbIE YCTOBMA
onpegenanmMcb Ha 06ase X034MCTB, arpo-
KNMMaTUYeCKMe pecypcbl — Ha OCHOBE
OaHHbIX ONVKanlero arpomMeTeoleHTpa.
deHonornyeckme HabnogeHusa, KonmyecTt-
BO pacCTeHUM W CTeneHb WX 3UMOCTOM-
KOCTM MPOBOOMINCE METOOOM COPTOMCMbI-
TaHWS, MOYBEHHbIE YCNOBWA onpenenda-
NMCb Ha 6asze x03aWCTB, MNpPoBedeHHbIX B
obnactu [9, c177-210:10, ¢.249-310].

Pesynbtathl U UX o6cyaeHua. B

npouecce 2pOEKTUBHOM MOAFOTOBKM K
3MMe U MOBbIWEHMA MX 3MMOCTOMKOCTMU
pacTeHua MPOXOoAdaT 3akanuMBaHwe %
ecny nepag $asza npoxoauT  npu
TemnepaType Bo3ayxa oT +8 po +10 °C
OHEM 1 - oT O po +4 “C Ho4Yblo U
NpW 3TOM PacTeHUda aKTMBHO BEreTUMPYIOT,
HakanamBad caxap W Opyrue BeulecTBa,
a BTOpPaA we npoucxoguT npw
cpenHecyToyHoM TemMnepatype oT O Oo
-5 °C 1 pacTteHVa MnNpOoAo/KaT TepaTb
BOOY, Caxap W Kpaxmall , pacTBOPAACH
B OCTaBLUeMCA BoOOe MNpedoxXpaHarT Knx
OoT rmbenu. 2TOT NMepuon  COCTaBASET B
npenenax 20-25 cyToK KM OTMETUM, 4TO
bonbluee KONM-4eCcTBO  aTMOCPEpPHbIX
OCaKOB B HALLMX YCNOBUAX MPUXOOMTCA Ha
OCEHHE-3VIMHUNIK,  3UMHNI % paHee-
BECEHHUM  MepmoObl  roga, KoTopble
HeobXxoaMMOo MCMONb30BaTb ansa
nosy4eHra 6MoMacChl YPOyKas 3UMYIOLLMX
KYBTYP.

BosgenbiBaHMe 3UMMYKOLWMX  KYNBTYP
B YC/OBMAX pervoHa B 3UMHUIM Mnepuof
Beretaumm OCYLLIECTB/IANOCDH coBep-
LUEHHO B MHbIX YCNOBMAX, YEM B nepuoa
BeCeHHe-NeTHen  Beretauum, pPOCT U
pasBuTMEe UX B 3TOT nepuon OyayT
NpoTeKaTb Ha OCHOBe MOTEHUMaNbHbIX
OUNO3KOMOMMYECKMX  BO3MOXKHOCTEW, B
nogbope 1 N3y4yeHMr BUOOB pacTeEHUN.

B 3ToM CBA3M CUMTaAEM, 4TO He
TOMbKO CBek/la, HO W gpyrme BuObl
SUMHUX  KYNBTYP  UMMea  MPpeurMyLLecTBO
B TOM, 4YTO OHW He TONbKO COKpallatoT
KOPHEBYIO CUCTEMY C JIUCTbAMMK  3MMOMN,
HO 1 0BPa3YyT MHOMOYMCIEHHbIE MNCTbS,

CMOCOBHbIX Mpou3pacTaTb B  TedeHue
3MMHEero nepuopa Beretaumn. Cnenyet
MOOYEPKHYTb, YTO HaAWIYYWM POCT WU
pPasBUTME OBYIETHUX KyNbTYyp 3UMHEWN
Beretauum obecneymBatoTca npw
co3gaHnm Hambonee  6GMNArOMNPUATHDBIX
arpoOTEXHONOMMYECKUX YCNOBUM ONA HUX.
CnenyeT OTMETWTb, YTO TeMrbl Hakormnne-
HMA  MacCbl W 00OpPasoBaHUA  HOBbIX
OpraHoB  3aBWCAT OT TOro, Kakue

IKOMOrMYeCcKkme YyCIoBMA  CKIaablBatOTCA
B Mepuomd X COXpaHHOCTK (Tabn.l).
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Tabnumua 1

COXPaHHOCTb 3UMYIOLLIMX PAaCTEHUN NPU PA3IUUHbIX PeXUMaX BIIAXXHOCTU NOYBbI
(BbiBLIME x03aMcTBa UM. H. A3uMoBa u “®@amnzaban” CaMapKaHAOCcKom o6iactu, B
cpenHeMm 3a 2017-2023 rr.)

CoxpaHHOCTh PACTCHUH MPH PEKUME BIAKHOCTU OT HCXOJHOH T'yCTOTHI, %o

Kyastyper Bes rommsa (60) | 60 | 70 | 80
Ocennuii nepuon, 1 nexadps

ITienuna o3uMas 86,5 97,8 99,8 98,2

Paric 91,5 99,0 99,9 98,0

CBekiia caxapHast 92,5 96,1 99,0 97,3
3umHuUi nepuon, 1 dpespans

ITienuna o3uMas 80,2 91,2 42,8 89,9

Paric 88,2 92,6 95,0 94,3

CBekiia caxapHast 89,9 93,0 97,5 95,8
Becennuii nepuon, 1 mapra

ITienuna o3umMas 78,4 86,9 88,9 85,9

Paric 85,0 91,2 94,8 92,5

CBekiia caxapHast 88,9 91,5 97,3 94,9
Becennuii nepuon, 1 anpesnst

ITienuna o3uMas 74,4 83,9 83,9 83,0

Paric 84,0 90,7 94,0 91,2

CBekiia caxapHast 86,0 88,9 96,2 92,3

B onbiTax HaMbOONbLUYO 3MMOCTOM-
KOCTb WMenn o3uMMaa TnuleHumla, parnc
M CBEeK/la caxapHaa npu  pexume
BakHocTtu 70% ot IIMB, 4yTo cocTaBnamo,
COOTBETCTBEHHO, K 1 Oexkabpa 99.8; 9879;
99,0%, a Kk 1 anpenga unMenu cpaBHU-
TETbHO XOPOLWY Mepe3nMOoBKY. [laHHble
Tabnuubl MOKa3blBaOT, UTO ecnu Yy panca
obpa3ytoTca AOMONHUTENBHO 2—4 NKCTa, a
Y CBEK/bl 2—3 NWCTa, Y APYrMxX npencraBm-

Teney  Macca  HaA3eMHbIX — OpraHoB
npeBanMpyeT OT MacCbl KOPHEBbIX CUCTEM.

VIHTepecHO  OTMeTUTb, YTO  Mof
CHEXHbIM  MOKPOBOM Y 3UMYIOLLIMX
PacTeHMIM HapacCTaHMe KaK Macchbl, Tak
M obpa3oBaHMe UCTbeB OTMeYyaeTcs

TONBbKO MPU YCNOBUAX TEMMOro nepuoaa
3uMbl. B oTaenbHble rogbl B HaluMx
OoMblTax OTMeuyancs 3HaduTenbHbIV BbiNag
PacTeHMIN B 3VMMHUIM Mepuroa, HO ero Mol
06bACHAEM He TeMMnepaTyPHbIM PEXXMMOM,
a TONbKO HEAOCTaTKOM BOAbI B moyse. [Npun
OTCYTCTBMWM OCaAKOB B BWAOE CHera uau
BbIMAdeHWM KX Ha Cyxyto MpoMep3/yto
Mo4BY BbIMad pacTeHWy yBenmymBanca.

MoyBbl Takke aBAAKTCA OCHOBHbIM
60raTCTBOM OpoLlaeMblx 3eMeflb B HalleMm
pervioHe. OQHaKo, C YpPOXXaeM 1 3po3mei
MOYB M3 HUX OTUYKOAETCA NUTaATENbHbIX
BelllecTB 6ofblle, YeM MOoCTyrnaeT 3a cYeT
nouyBooOpasoBaTe/IbHOro  Mpotlecca WU
BHECEHWSA yaobpeHni (Tabn.2).

Tabnuua 2

OnHaMmnKa MMHepasibHOM NULLM B NMOYBe Npu NoceBe 3UMHUX KyJbTyp (Xo3aMcTBa
nm.H.AsnmoBa un “®amnsmaban” CaMmapkaHACKOM o6iacTu, B cpegHeM 3a 2017-2023 rr.)

IToaBUKHBIE,MI/KT IIOYBEI
CI101i IOYBBI, CM I'ymyc, % Banogoii azort, %
PO, | K,0
OmnsitHas crannus HUU oBome6axueBsIx KynsTyp U Kaprodens (CaxapHast cBeKa)

0-20 1,14 0,109 351 186
20-40 0,98 0,085 24,0 200
40-60 0,67 0,040 13,2 275

Xoszsiictea uM.H.AzumoBa u “®aizaban” CamapkaHICKOW 00JIaCTH

0-20 1,01 0,099 34,8 155
20-40 0,88 0,085 30,2 190
40-60 0,70 0,060 16,0 249
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OCHOBHbIMK  dakTopaMy, onpepensa-

WM 3MMHIOK  Beretaunto, ABJTAKOTCH
TeEMMepartypa BO3OAyXa W CBET, HaxXo4d-
wmeca BO B3aMMHOM  3aBMCMMOCTMK, a

TakK>xXe Hannyme yCBOﬂeMOl;I

dopMbl

BOAbl. TeMMbl & HaKoMaeHWs MacCbl W
obpa3oBaHMAa HOBbIX OPraHOB 3aBWCAT
OT TOro, Kakue yCnoBWA CKa[blBatOTCa B
3TOT Nepwog (Tabn.3).

Tabnmua 3

TeMnbl pocTa U Pa3BUTUSA pacTeHUM B SMMHUI Nepuopg Beretauumn (BbiBLuMe xo3aMcTBa
nM.H.AsumoBa u “Pamnzaban” CaMmapKaHACKoM o6nacTtu, cpegHee 3a 2017-2023 rT.)

Kynsrypsl
Hokasarenn Cpoxk Paric o3HMEL Caekiia Penbka
HaOTIONEeHUS caxapHas MacCIHYHas
Macca 0gHOTrO pacTeHusI, T 1.X1II 22,5 35,4 25,3
KonmuecTBo nHCTREB, ITYK 8,0 12,1 8,0
Macca nucTheB, T 12,9 15,1 13,5
Macca kopHe, r 58 12,1 4,2
Macca omHOTO pacTeHusl, T 1.0l 28,8 39,9 27,0
KonmuecTBo MHCTREB, IITYK 9,1 13,0 9,2
Macca nIucTheB, T 18,2 17,4 16,0
Macca kopHe#, r 6,5 12,5 5,8
Macca omHOTO pacTeHus, T I.11 30,3 45,0 29,1
KonuyecTBo nUCTHEB, IITYK 10,3 13,4 10,0
Macca IiCThEB, T 20,6 20,9 18,2
Macca kopHeit, T 7,0 13,7 6,1
Macca 01HOro pacTeHwusl, T 1111 22,6 60,2 30,5
KosnunuecTBo IMCTHEB, MTYK 25,5 28,1 20,0
Macca nmmucTeeB, T 7,6 14,1 6,6
Macca kopHeii, r 7,7 14,2 7,0
Macca oJJHOrO pacTeHus, T 1.1y 35,9 37,0 33,7
KonudecTBo JIMCTHEB, MITYK 15,9 14,9 12,9
Macca nucTheB, T 28,9 21,4 22,0
Macca kopHe#, r 9,2 15,6 8,0
38M€TI/IM, 4TO eCim B BeCeHHe- T1rofa.
NeTHUIM  nepwon  Npu  onpegeneHny Ho TemM He MeHee, B OCeHHe-
MOOAYKTMBHOCTU MOCeBOB OBbLIYHO He SUMHUM 1K paHHeBeCGHHI/Il;I rneproabl
YUYUTbIBAETCA TEMMepPaTyPHbIM PEeXMM, TO BCe 3TW  Ky/bTypbl  pPacCcMaTpMBatoTCs
B OCGHHe-?)I/IMHI/II;I, SUMHUN U PLaHHeBe- HaMW B KadecCrtBe 3UMMHUMX KyJbTyp W
CeHHMM rneproabl OH 6y,D,eT 3aBMCETb rnen MX BblpallMBaH HeO6XO):LI/IMO

He MnpOCTO OT BPEMEHW OCBELLEHHOCTU
onpenenéHHoOM MOBEPXHOCTM  3eMEHbIX
PacTeEHMIM, @ OT TOro, Kakow TemMnepaTyp-
HbIM PEXUM CKNafblBaniCa B 3TOT Mepuof,

BbIMOMHATE KOMMEKC COOTBETCTBYHOLLMX
TEXHOMOMMYEeCcKMX  onepaunm  un  ypo-
YKaMHOCTb 2TUX pacTeHU 6biBaeT KpanHe
pa3Hoobpa3Ha (Tabn.4).

Tabnuua 2

Ypo)XaHOCTb ceMsIH 3UMYIOLLMX KynbTyp (xo3amncTtBa uM.H.AsumoBa u “®ansaban”
CamMapKaHACKoM o61acTu, cpegHee 3a 2017-2023 rr.)

K Ypokait ceMsH, Macca 1000 mT. BcexoxecTs cemsH, %
yABTYpa
T/ra CEMSIH, T JlaGoparopHast Ionepas
Caekna caxapHas 2,7 12,4 95,0 88,0
CBekJia cToIoBas 2,5 21,4 92,6 89,3
CBekJia 1ucToBast 2,6 20,6 92,10 86,2
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K VYpoxaii ceMsiH, Macca 1000 . Bcexoxects cemsiH, %
yasTypa
T/ra CCMSIH, T JlaboparopHas IToneBas
MoOpKOBB CTOJIOBAst 1.4 1.4 90,9 85,5
Bproksa 2,6 2,06 95,0 90,7
Kanycra cronosas 19 4,01 91,6 86,6
Peapka maciauyHas 2,7 11,10 93,5 89,3
Tudon 29 512 95,1 88,7

Kak BWOHO W3 [OaHHbIX Tabnuubl,
UTO YPOXKal CeMAH 3TUX KyabTyp, XOTd
M 3aBUCUT OT ULeNnoro paga  GakTopos,
cpenu KOTOPbIX HEMANOoBaXKHOEe 3Ha4eHue
MMetoT ONaronpuUATHbIe YCNOBUA OCeHHe-
3UMHEro-paHHeBeceHHero nepuoda, a
TakXKe cobnogeHre TexHOMormm Bo3nesbl-
BaHWA, HO BcCe »e cbop ceMaH gocTuraer
14-29 T/ra, KanycTHbix 19-2,6 T/ra cemMsaH
3VMMYIOLLMX KYNBTYP.

BbiBogbl. TakvM 06pa30M, MpoBeaeH-
Hble HaMW KMCCnedoBaHWMA MOATBEPXKOAOT,
UTO M3yYeHMe MOYBEHHO-KIMMATUYECKMX,
3eMeflbHbIX PEeCYypPCOB OpPOLIaeMbIx arpo-

LEeHO30B, 3aHWMMaga OTHOCUTENbHO LEHT-
panbHoe nosioXeHue, pacrnonaraet
KOMMMIEKCOM  BaKTOPOB, MO3BOMAIOLLMX

CYMUTaTb OCEHHEe-3VMHWM, 3UMHUM U paH-
HEeBECeHHUM nepuodbl BrosHe 6naro-
NPUATHBIMK ONA BblpalLMBaHWA pPacTeEHMM

PA3INYHOIro XO3AMCTBEHHOIO HaszHaYeHMa.

V13ydeHre oceHHe-3MHEero, 3MMHero
7 paHHeBeCceHHero nepvoaos Ha
Tepputopu  CaMapkaHackon — obnacTtum
no3BongeTr pnOaTb TeopeTudeckoe obocC-
HOBaHKWe mnoabopa KynbTyp, MPUroaHbIX
019 BblpalLvBaHWA B 3TO BpeMa C YUYETOM
X OUMO3KONOrMYECKMX U TexHonormyec-
KX OCOBeHHOoCTeW.

BosnenbiBaHWe KynbTyp 2TWX rpynn

nveeT nPEnMPOoOOOXPaHHOE 3Ha4eHne,
T.K. B MOo4YBbl MnocTyraeTr 6onblioe
KOJTMYeCTBO OOMOTHNTESTbHOTO 6uo-

SHepreTuyeckoro Matepwana, akTUBU3KMP
VIOLLErOMUMKPOOMOonormyecKke mnpoLecchl,
ynydluatolime arpodumsnyeckme CBOMCTBA
MoYBbl, yTO A0/ HKHO paccMaTpu-
BaTbCA KakK BaykHelllasa CcocTaBnaoLlas
CeNbCKOXO3AMCTBEHHOMO MPOW3BOACTBA B
pervoHe.
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UDK: 633.944.954
MINERAL O‘G'ITLAR ME'YORLARIGA BOG'LIQ HOLDA
TUPROQDAGI ALMASHINUVCHI KALIY DINAMIKASINING
O‘ZGARISHI

Salaymonov Inomjon Jamoldinovich,
gishlog xo'jaligi fanlari nomzodi,
katta ilmiy xodim

Shonazarov Botirjon Erkinjon o‘g‘li,
mustaqil tadqiqotchi

Namangan davlat universiteti

Annotatsiya. Ushbu maqgolada amarant o'simligiga qgo'llanilgan mineral o'd‘itlarni
tuproqgdagi almashinuvchan kaliy dinamikasiga ta'siri to'g‘risida ma'lumot berilgan. Unga ko'ra,
amarant o'simligi oziga moddalarga unchalik talabchan emas ammo, ularni yetarli migdorda
bo'lishidan tashqgari, nisbatlarini ham to'g‘ri bo'lishini talab giladi. Mineral o'g'itlar me'yori
NI18OR140K90 kg/ga gilib belgilanishi o'simlikni yaxshi o'sib rivojlanishini ta’'minlaydi. Buning
natijasida tuprogdagi almashinuvchan kaliy migdorini nisbatan ko'prog kamayishiga olib kelib,
tuprogda mineral holdagi kaliy golmasligini ta'minlaydi. Amarant o'simligi birinchi navbatda
azotga, keyin kaliyga, so'ngra fosforli oziga moddalariga talabchan ekan.

Kalit so‘zlar: amarant, mineral o'g‘itlar, oziga moddalari, azot, kaliy, fosfor, o'zlashtirish,
dinamika, me'yor.

AHHOTaUMA. B cTaTbe MNpeacraBneHbl CBEASHUA O BAUAHUMKM MUHEpPaNHbIX YOoOpeHUn,
BHOCKMbIX MOA PacTeHUA amMapaHTa, Ha AMHAMUWKY OOMEeHHOro Kanwg B mo4yBe. YCTaHOBAEHO,
4TO pPacTeHMa aMapaHTa He o4YeHb TpeboBaTeNbHbl K 31eMeHTaM MUTaHUE, HO, MOMKWMO
AOCTaTOYHOIO WX KOAMYEeCTBa, HEOBXOOAMMO VM MpaBUMIbHOE COOTHOWEHMe. [1o3a MUHEpPanbHbIX
yoobpeHun HI80MI40K30 kr/ra obecrnedmBaeT XOpOoLWuM PoCT W pasBuUTUEe pacTeHuin. B
pe3y/sbraTte aToro HabntogaeTcad OTHOCUTENbHO 6GOMblUOE CHUMMKEHME Konm4decTBa OOMEeHHOro
Kanwvsa B mMo4uBe, YTo obecnedyrBaeT MOMHOEe OTCYTCTBME B HEW MUHEepanbHOro Kanwsa. PacteHue
aMapaHTa B MepByto ouepedb TpebyeT a30Ta, 3aTeM Kanua 1, HakoHewl, docdopa.

KntoueBble c/10BA: aMapaHT, MUHEpPanHble yaobpeHud, MTaTeNHble BEWEeCTBa, a30T, Kanum,
dochop, ycBoeHMe, AnHaMKKa, HoOpMa.

Kirish. Dunyo aholisi sonining ahamiyat garatishni talab gilmoqgda.
ortishi ular salomatligini mustahkamlash Respublikamizda bu borada sezilarli ishlar
uchun yanada ko'prog dorivor o'simlik amalga oshirilmogda. Oxirgi yillarda huku-
mahsulotlari  yetishtirishni ko'paytirishga matimiz tomonidan dorivor o'simliklar
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yetishtirishga katta ahamiyat qgaratilib,
sohani kengaytirish bo'yicha anig chora-
tadbirlar belgilanib, gimmatbaho dorivor
o'simliklarni chetdan olib kelib o'stirish
uchun ularni introduksiyalash va tuprog-
iglim sharoitidan kelib chigib, agrotexnik
tadbirlarni  belgilash vazifasi go'yilgan.
Shuning uchun ham bugungi kunda
dorivor  o'simlikning madaniy turlari
ko'payib, ekin maydonlari kengayishi
uchun wular ustida tadgigotlar  olib
borish dolzarb bo'lib golmogda. Shunday
dorivor o'simliklardan  biri amarant
hisoblanib, bugungi kunda bu bo'yicha
respublikamizda juda ko‘p tadgiqgotlar olib
borilmogda.

Tadqiqot magsadi va metodi. Tajriba
olib borish jarayonida amarant o'simli-
gini o'sib rivojlanish davrida fenologik
kuzatuvlar olib borish bilan o'simlikni
o'sish-rivojlanishini  o'rganish.  Amarant
va unga qgollanilgan mineral o'gitlar
me'yorlarini  tuprog tarkibidagi alma-
shinuvchan kaliy dinamikasiga ta'sirini taj-
riba go'yishdan oldin, vegetatsiya davrida

AGROKIMYO

hamda, vegetatsiya oxirida aniglashdan
iborat.

Tajriba tizimini 1-jadvaldagi kabi qilib
belgilab oldik. Unga ko'ra, tajribada 10 ta
variant, 4 gaytarigdan iborat bo'lib, ular bir
yvarus qilib joylashtirilgan. Tajribada bitta
delyankaning umumiy maydoni 240 m?2
ni, hisobga olish maydoni esa 100 m2 ni
tashkil gilib, umumiy maydoni 9600 m2 ni
tashkil giladi. Tajribani olib borish, undagi
fenologik kuzatuvlar, tuprog va o'simlik
namunalari olish (B.A.Dospexov [3; 352-
b.], “Dala tajribalarini o'tkazish uslublari” [2;
147-b]) va ular tarkibini aniglash “MeTtoabi
ArpPOXMMUMUYECKMX,  arpodPmanNUEecKmnx U1
MUKPOBMONOTMUYECKMX MCCNegoBaHWM B
nosieBbIX X/I0MKOBbIX panoHax” [4; 187-b]
metodik ishlanmalar orgali olib borildi.

Tajriba  qgisga rotatsiyali navbatlab
ekishdan (1) kelib chigib, makon va
zamonda olib borilganligi uchun tadgigot
ishi ikkita dalada olib borildi ya'ni, birinchi
vili ekilgan maydonga uchinchi yili yana
gayta ekildi, ikkinchiyilgi tajriba esa boshqga
dalada amalga oshirildi.

1-jadval
Tajriba tizimi
Mineral o'g‘itlarnin :

B SRS | R i | 34950588 |t
= birga, kg/ga kelea ganida, kg/ga
> N R K R K
1 - - - - - - - -
2 - 140 o) 140 90 - - -
3 Q0 140 o) 140 0 20 40 30
4 180 140 0 140 0 40 80 60
5 180 - 90 - 90 40 80 60
6 180 70 90 70 90 40 80 60
7 180 210 90 210 90 40 80 60
8 180 140 - 140 - 40 80 60
9 180 140 50 140 50 40 80 60
10 180 140 140 140 140 40 80 60

Tadqigotlarning o‘rganilganlik kislotali (pH<55) tuproglarda va oziga

darajasi. Olimlarning [6; 48-50-b.] bergan
ma’'lumotlarga ko'ra, amarant o'simligi

moddalari kam bo‘lgan tuproglarda yaxshi
o'smaydi. Shuning uchun N:R:K=1.0,83
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nisbatda mineral o'g'itlar berish hosildor-
likni oshiradi. Ammo, bir yerga 2-3 vyil
ketma-ket ekilishi tuprogni sho'rlanishga
olib kelishi mumkin.

Ayrim  chet ellik olimlar amarant
o'simligi uchun zarur bollgan oziga
moddalarini olishi uchun ko'chatlarning
galinligi muhim ahamiyat kasb etishini

ta'kidlashgan. Varshney va boshqgalar [7;
1-55-b.], Trucco va boshgalar [9; 475-479-
b.], [10; 11-20-b], Tanabata va boshqgalar
[8;, 1871-1880-b]). Ularning aytishicha,
amarant o'simligi tuprog oziga modda-
larga boy bo'lganida ko‘chatlar sonini
kamrog (50-70 ming dona/ga), tuproqg
kam ta'minlangan bo'lganida (70-90
ming dona/ga) bo'lishini talab giladi. Bu
0z navbatida hosildorlikni  va uning
dorivorlik xususiyatini yaxshi bo'lishiga olib
keladi.

F.AMustafaqulova va boshgalar [5;
205-209-b.] aytishicha, amarant o'sim-
ligini kasallik va zararkunandalari ko'p
bo'lib, ular o'simlik unib chigganidan
boshlab tashqgi omillarga bog'liq holda
kasalanishi hamda zararlanishi mumkin.
O'simlik ko'chat galinligi, ekish muddat-
larini to'g‘ri belgilanishi bilan birgalikda
mineral o'g‘itlarni  magbul me'yorda
(N18OR120K90  kg/ga) belgilash ularni
zararlanishini  12-13% kam bo'lishini
ta’'minlaydi.

X Ataboyevaning [1; 121-123-b.] ma'lu-
mot berishiga ko'ra, dorivor o'simlik-
lar uchun kuzgi bug'doy, g‘o'za va donli
dukkakli ekinlar yaxshi o'tmishdosh bo'la
oladi. Shunda ularning hosildorligi ortishi
uchun mineral o'g‘itlarni  harakatchan
fosfor va almashinuvchan kaliy bilan
kam ta'minlangan tuprog sharoitida
NI8OR90OKI20  kg/ga qilib  belgilash
ma'qul bo'lishi bilan birgalikda tuprog
tarkibidagi almashinuvchan kaliyni
kamayib ketmasligini ta'minlaydi.

Tadgiqot natijalari va muhokamasi.
Amarant uchun qgo'llanilgan  mineral
o'g'itlar me'yorlarini  tuprog tarkibidagi
almashinuvchan kaliy dinamikasiga ta'siri

ga

aniglandi (2-jadval). Tajribada mineral
o'glitlarning  turli  me'yorlari  amarant
o'simligi uchun qo'llanilgan bo'lib, unda
umumiy nazorat (I-var) va har bir o'g'it
turi bo'yicha nazorat variantlar (2-variant
azotga, 5-variant fosforga, 8-variant
kaliyga) qilib belgilab olindi. Tadgigotlar
uchun dala tanlashda dastlabki tuprog
namunalari olinib, bir-biriga yaqgin bo'lgan
dalalar tanlab olindi. Tajriba variantlarini
dalada joylashtirish uchun kuzda haydov-
dan oldin fosforli va kaliyli o'g'itlarning
100% belgilangan me'yorlar bo'yicha solib
chiqgildi. Erta bahorda esa ekin ekilishidan
oldin va o'simlik vegetatsiyasining har
oyi boshida hamda, vegetatsiya oxirida
tuprogning 0-10, 10-20, 20-30, 30-50, 50-
70, 70-100 sm. gatlamidagi tuprogdan
namunalar olinib, uni tarkibidagi
almashinuvchan kaliy migdori aniglab
borildi. Tajribaning 1-variantida mineral
ogiitlar  umuman solinmagan bo'lsa,
8-variantida kaliyli o'g'it berilmaganligi
sababli  tajriba  go'yilishidan  oldingi
natijalar boshga variantlardagidan
biroz kamligi bilan farglandi. Masalan,
l-variantda vyillar bo'yicha mos ravishda
(0-30 sm qatlamda) 210, 205, 210 mg/
kg, 8-variantda bir xil 210 mg/kg ga to'g'ri
kelgan bo'lsa, kaliyli o'g'it me'yori bir xil
bo'lganida 220 mg/kg ga to'g'ri kelgan
bo'lsa, gektariga 50 kg/ga kaliy go'llanil-
gan 9-variantda 2022 va 2023-yillarda
bir xil 215 mg/kg, 2024 vyilda 210 mg/
kg bo'lganligi aniglandi. Kaliyli o'g'itlar
me'yorini 140 kg/ga qilib belgilangan
10-variantda esa tuproq tarkibidagi kaliy
migdori  boshga variantlardan ancha
yuqgori bo'lib, yillar bo'yicha mos ravishda
225, 225 va 228 mag/kg ni tashkil qildi.
Tajribaning  uchinchi  vyiliga nisbatan
aynigsa, 10-variantda yugori bo'lishligi
shu vyili birinchi yilgi tadgigot olib boril-
gan maydonga gayta go'yilganligi bilan
bog'lig deb hisoblaymiz.

Tajriba tuprog'ining 0-100 sm gacha
bo'lgan gatlamida ham yugoridagi gonu-
niyat saglanib qgoldi. Birog tuprogning
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pastki  gatlamlariga  tushgani sayin unda almashinuvchan kaliy miqgdori
almashinuvchan kaliy migdori kamayib 160-170 mg/kg oralig'ida bo'lganligini
borganligini  ko'rishimiz mumkin bo'lib, kuzatishimiz mumkin.
2-jadval
Tuproqdagi nitratli azot dinamikasiga ta’siri, mg/kg hisobida, 2022-24 yillar
Tajriba qo'yilishidan oldingi Tajribadan keyingi
% 2022 2023 2024 2022 2023 2024
*lslelslelslelslelslelsle
© (o) © (o) © (o) © (o) © (=) © (o)
1 210 160 | 205 160 | 210 160 | 204 157 199 157 204 156
2 220 165 | 215 160 | 220 165 213 160 208 156 213 156
3 220 165 | 220 160 | 220 165 212 159 212 155 212 160
4 220 160 | 220 160 | 220 165 211 158 211 155 211 159
5 220 165 | 220 165 220 170 | 216 163 215 163 216 167
6 220 160 | 220 160 | 220 165 214 156 214 156 214 161
7 220 165 | 220 165 220 165 213 161 213 161 213 161
8 210 160 | 210 160 | 210 160 | 203 155 203 155 203 155
9 215 160 | 215 160 | 210 160 | 208 154 | 208 154 | 202 154
10 | 225 170 | 225 170 | 228 170 | 218 164 | 218 164 | 218 164
Yugorida aytib o'tganimizdek, azotli o'git 90 va 180 kg/ga (R140K90
amarant o'simligini vegetatsiva davri kg/ga bilan birgalikda) qilib berilgan 3,
oxirida tuprog tarkibidagi almashinuv- 4-variantlarda ularning migdori oldingi-
chan kaliy miqgdori aniglandi. Tajriba dan mos ravishda 8 hamda 9 mg/kg ga
variantlari bo'yicha tuprogdagi almashi- kamayganligini kuzatdik.

nuvchan kaliy migdori o'zgarib borganligi
kuzatildi. Bu amarant o'simligiga yaratil-
gan oziga muhitini yetarli bo'lganligi,
ularni nisbatlarini to'g'ri belgilanganligiga
bog'lig ravishda amarant o'simligini
o'sish-rivojlanishida  o'zgarishlar  bo'ldi.
Bu 0z navbatida o'simlikni tuprogdan
oziga moddalarini ozlashtirishiga ta'sirini
ko'rsatishi  tuprogdagi almashinuvchan
kaliy dinamikasiga ta'sir qgildi.  Aynigsa
bu tuprogning yugori gavatida (0-30 sm)
yana ham yaqggolrog namoyon bo'ldi.
Amarantga mineral o'd'itlar  umuman
berilmagan 1l-variantda tajriba qgo'yilishi-
dan oldin vegetatsiya oxirida 6 mg/kg ga
kamaygan bo'lsa, azotli o'gitlar berilma-
gan ammo, R140K90 kg/ga o'd'it berilgan
2-variantda uning migdori 7 mg/kg ga,

Tajribada mineral o'g'itlardan fosfor-
ni me'yori turlicha bo'lganida (fosfor
berilmagan, 70 va 210 kg/ga berilgan)
va N180KQ0 kg/ga qilib belgilangan 5, 6,
7-variantlarda esa mos ravishda 4-5 mg/
kg, 6 mag/kg, 7 mg/kg ga kamayganligi
aniglandi. Bu ma'lumotlardan ko'rishimiz
mumkinki, fosforli oziga moddalarining
amarant uchun ahamiyati azotnikidan
kamrog ekan. Tuprogning 0-100 sm.
gatlamida ham tuprogda yetarli mig-
dorda va nisbatda fosforli oziga modda-
larini  bo'lmasligi  amarant  o'simligini
o'sish-rivojlanishiga katta ta'sir ko'rsatma-
di va bu 07z navbatida tuprogdagi
almashinuvchan kaliy migdoriga ta'sir
gildi. Bu ma'lumotlarni 1-rasmda yanada
yaqagolrog ko'rishimiz mumkin.
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1-rasm: Tajriba yillari davomida tuprogning 0-100 sm. gatlamidagi almashinuvchan
kaliy migdori, mg/kg hisobida

Tajribada kaliyli o'g'itlar turli
me'yorlarda berilgan variantlarda tuproq
tarkibidagi almashinuvchan kaliy dinami-
kasi aniglanganida, kaliyli o'g‘it berilmay
N180R140 kg/ga o'g'it berilgan 8-variantda
tajriba go'yishdan oldingidan vegetatsiya
barcha villari bir xil 7 mg/kg ga kamay-
ganligini kuzatdik. Bu ko'rsatgich azotli
o'g'it berilmay fosfor va kaliy berilgan
2-variantdagi bilan bir xil, fosfor berilmay
azot va kaliy berilgan 5-variantdagidan
ko'prog (45 mg/kg) kamayganligini
kuzatdik. Kaliyli o'g‘itlar me'yorini 50
kg/ga belgilab, NI180OR140 kg/ga o'g'it
berilganida esa yana ham o'g'it beril-
magan kabi 7 mg/kg ga kamayganligini
kuzatdik. Shuni alohida ta'kidlab o'tish

lozimki, amarant uchun kaliyli o'g'itni
eng ko'p 140 kg/ga qilib belgilagan
10-variantimizda  yuqoridagi  variantlar
kabi tuprogdagi almashinuvchan kaliy

migdori dastlabkidan bir xil 7 mg/kg

miqgdorida kamayishi aniglandi. Demalk,
kaliyli o'gitlar me'yoridan tashqgari
boshga o'g'itlar bilan bo'lgan nispbati
to'g'ri belgilanganidagina amarant yaxshi
o'sib rivojlanadi, bu esa tuprogdagi
almashinuvchan kaliy miqgdorini ko'prog
kamayishiga olib keladi.

Xulosa. Amarant o'simligi oziga
moddalarga unchalik talabchan emas
ammo, ularni yetarli migdorda bo'lishidan
tashqgari, nisbatlarini ham to'g'ri bo'lishini

talab qiladi. Mineral o'g‘itlar me'yori
N18OR140K90 kg/ga qilib belgilanishi
o'simlikni  yaxshi  o'sib rivojlanishini

ta'minlaydi. Buning natijasida tuprogdagi
almashinuvchan kaliy migdorini nisbatan
ko'prog kamayishiga olib kelib, tuprogda
mineral holdagi kally  qgolmasligini
ta'minlaydi. Amarant o'simligi  birinchi
navbatda azotga, kaliyga va keyin esa
fosforli  oziga moddalariga talabchan
ekan.
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UO'T: 631.8/633.1
MA'DANLI O‘GITLARNI KUZGI BUG'‘DOYDAN QOLADIGAN
ILDIZ-ANG‘IZ QOLDIQLARI VA DON HOSILDORLIGIGA TA'SIRI

Mo‘ydinov Hoshimjon,*

Andijon mintaqaviy bo‘linma direktori,

g.x.f.f. doktori, dotsent

Begzod Jo‘rayev,**

AKIS agroxizmatiar markazi xodimi

*Tuprogshunoslik va agrokimyoviy tadgiqotlar instituti
**Farg‘ona viloyati bo'limi

Annotatsiya. Farg'ona vodiysining sug'oriladigan och tusli bo'z tuproglarida kuzgi
bug‘doyni o'sish va rivojlanishi, ildiz va ang'iz goldiglari, shuningdek, hosil migdoriga oziglan-
tirish me'yorlarining samaradorligi aniglangan.

Kalit sozlar: och tusli bo'z tuprog, kuzgi bug'doy, o'g'it me'yorlari, don va somon hosili,
ang'iz goldiglari.

AHHoTauuns. OnpeneneHbl POCT M PasBUTVIE O3MMOM MIEHMLbI Ha OpOoLIaeMblX CBETbIX
ceposemMax DepraHCcKoW OONMHbI, KOPHEBbLIE ¥ MOXXHUBHbIE OCTaTKM, a Takke 2PbEeKTMBHOCTb
HOPM MOAKOPMOK Ha YPOXKaMHOCTb.

KnroueBble c/1oBA: CBET/bIN CEPO3EM, 031Maga MIeHKLA, HOPMbI YA0OPEHN, YPOXKaNHOCTb
3epHa ¥ COMOMbI, MOXXHMBHbIE OCTATKM.

Kirish. Bug'doy (Triticum) dunyo- larda kuzgi bug'doy ekilmogda. Kuzgi
dagi eng gimmatli ozig-ovgat ekini bug'doy yetishtirishning eng magbul
hisoblanadi. Hozirgi vagtda yer kurrasida agrotexnologiyalari (ekish usullari, mud-
aholining uchdan ikki qgismi bug'doy datlari va me'yorlari, sug‘orish, o'g‘itlash,
nonini iste’'mol giladi. hokazolar)ni  ishlab  chigish  bo'yicha

Respublikamizda bugungi kunda mamlakatimiz olimlari tomonidan ko'p-
1 mIn. 375 ming gektardan ortig maydon- lab ilmiy tadgigot ishlari olib borilmogda.
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Pirovard natijada respublikamizda kuzgi
bug'doyning o‘rtacha hosildorligi va sifati
vildan vyilga ortib bormogda. Masalan
sug'oriladigan  maydonlardan  o'rtacha
55 ts/ga, lalmi maydonlardan esa 35-40
ts/ga, vyalpi hosildorlik 2017-yilda 8 min.
377 ming tonna g'alla hosili yig'ib olindi.
(1,201211,199-2026).

Biz olib borgan  tadgigotning
magsadi Farg‘ona vodiysining och tusli
bo'z tuproglari sharoitida gisga navbatlab
ekish tizimida kuzgi bug'doy, takroriy
ekinlar makkajo'xoriva moshda go'llanilgan
ma'dan  o'g'it me'yorlarining  tuproq
unumdorligi  va ekinlar hosildorligiga
ta'sirini aniglashdan iborat. Shunday
ekan, tadgigotlarning magsad va
vazifalaridan kelib chigib, dala tajribalari
olib borildi. Tajribalar zamon va makon
tamoyilida takrorlanib (har yili yangi dala-
da) quyidagi tizimlar asosida o'tkazilgan.

Kuzgi bug'doyda har bir variant
eni-252m.,  uzunligi-40 m., umumiy
maydoni -1008 m?2, tajriba 3-variant va
3 takrorlanishdan iborat bo'lib, umumiy
maydoni 9072 m2 ni tashkil etgan.

Kuzgi bug'doyda o'tkazilgan barcha
fenologik kuzatuvlar tajribaning |, Il
takrorlanishlarning lbarcha variantlarida
1 m2 hajmda belgilangan 3 nuqgtada
olib borilgan. Kuzgi bug'doyda fenologik
kuzatuvlarni o‘tkazishda “Metoguka locy-
JAPCTBEHHOIMO COPTOUCMbLITAHUA  CEICKO-
XO3AMCTBEHHMX KynTyp" (2;130-1536) qo'l-
lanmasidan foydalanilgan.

Yillar bo'yicha olingan tuprogning
dastlabki agrokimyoviy tahlillariga ko'ra
ma'lumotlar  bir-biriga yaqgin  bo'lgan.
Shuning uchun tadgigot natijalarining

Tajribada kuzgi bug'doyni 0o'sishi,
rivojlanishi va hosildorligiga go'llanilgan
o'glitlar me'yorlarini  o'ziga xos ta'siri

bo'lishi kuzatildi. 2010-yil sharoiti (2-dala)
da ma'dan o'g'itlari N-120; P205-80; K20-
60 kg/ga qo'llanilgan |-FONda kuzgi
bug'doyni amal davridagi balandligi 97,8
sm. ni, umumiy poyalar soni 470 donani,
mahsuldorligi 350 m2/donani  tashkil
etgan holda, boshog'ining uzunligi 89
sm., bitta boshogdagi don soni 352
donani, bitta boshogdagi don massasi
150 grammni va 1000 dona don massasi
358 g. ga teng bo'lganligi aniglangan.
(3,2011,190-1926).

Ma'dan o'g'itlar N-180; P205-
120;K20-90 kg/ga migdorda qo'llanilgan
variant yoki FONda yuqgoridagi ko'rsat-
kichlar mutanosib ravishda 991 sm;
475 m2/dona; 360 m2/dona, 9,0 sm: 37,6
dona; 1,51 g va 36,5 g ni tashkil etib, I-FON
ko'rsatkichlariga nisbatan mutanosib
ravishda 13 sm; 5 m2/donal0 m2/dona,
01 sm; 2,4 dona; 0,001 g va 0,007 g ga
yuqgori bo‘lgan. Qolaversa bu (lI-FONda)
kuzgi bug'doyni balandligi rivojlanish
davrlarining boshlaridayog N-120;P205-
80;K20-60 kg/ga go'llanilgan variantga
nisbatan 2,3: 1,7, 2,5 sm ga yugori bo'lgan-
ligi tajribada kuzatildi.

Ma'dan o'g'itlari N-240;P205-
160;K20-120 kg/ga me'yorlarda go'llanilgan
[lI-FONda kuzgi bug'doyni amal davri

oxirida o'simlik bo'yi 100 sm. umumiy
poyalar soni 476 ta, mahsuldor poyalar

soni 361 ta, boshog uzunligi 91 sm,
bir dona boshogdagi don soni 375
donani, bir boshogdagi don massasi

152 g., 1000 dona don vazni esa 36,8 g ni

bayonini 2-dala (2010 vyil) sharoitida olin- tashkil etgan holda I[I-FON ko'rsatkich-
gan ma’'lumotlar bilan cheklashni lariga nisbatan yuqgorirog bo'lganligi
maqgsadga muvofig deb hisobladik. kuzatilgan
1-jadval
Ma'dan o‘g‘itlar me’yorlarini kuzgi bug‘doyni don hosiliga ta’siri, (ts/ga).
Ma’dan o‘g‘itlarning me’yorlari, kg/ga Yillar i Olingan
FONIlar Ucr][ yllhda go‘shimcha
N P,O, K,O 2010 | 2011 | 2012 | Omacha hosil
I 120 80 60 53,5 48,7 | 47,6 49,9 -
0 180 120 90 68,0 67,2 | 62,8 66,0 16,1
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AGROKIMYO

FONlar Ma’dan o‘g‘itlarning me’yorlari, kg/ga Yillar U(‘:h yilda qc?g‘lri]?nagha

N PO, K,0 2010 | 2011 | 2012 | Ortacha | o

11 240 160 120 70,1 69,2 64,3 67,8 17,9
Somon hosili, (ts/ga)
I 120 80 60 58,5 57,0 52,2 55,9 -
1 180 120 90 75,0 74,8 69,5 73,1 17,2
Il 240 160 120 78,0 77,6 75,0 77,0 211
Kuzgi bug'doyni don va somon ga yuqgori, lekin [I-FONga nisbatan esa

hosillari yig'ib olingach, har bir dalada (har
vili) uning tuproqgda goldirgan ang'iz va
ildiz goldiglari yaratilgan FONIlar bo'yicha

hamda, ular tarkibidagi umumiy NPK
miqdorlari aniglangan. 2010-yil (2-dala)
sharoitida ma'dan o'g‘itlari  N-120;P205-

80;K20-60 kg/ga me'yorlarda qo'llanil-
gan |-FONda gektarida 13,7 ts/ga ang'iz
va 25 ts/ga ildiz goldiglari, jami 38,8 ts/
ga qoldirilgan bo'lsa, uning tarkibidagi
umumiy azot, fosfor va kaliy jami 1,730;
0,950 va 1,850 % ni tashkil etganligi tahlil
natijalarida kuzatildi.

Ma'dan o'g'itlari N-180;P205-
120;K20-90 kg/ga qgo'llanilgan 1I-FONda
ildiz va ang'iz goldiglarining jami 42,1
ts/ga ni, ular tarkibidagi umumiy NPK
miqgdorlari esa mutanosib ravishda 1,980;
1,010 va 1,805 % ni tashkil etgan holda bu
ko'rsatkichlar [-FONga nisbatan organik
goldiglar 3,3 ts/ga ga farg gilgan holda,
umumiy NPK miqgdorlari esa 0,150; 0,060
va 0,035 % ga yuqgori bo'lgan.

Ma'dan o'g'itlari N-240:P205-
160;K20-120 kg/ga me'yorlarda go'llanil-

gan IlI-FONda jami ildiz va ang'iz gol-
diglari 454 ts/ga ni, ular tarkibidagi
umumiy NPK  migdorlari esa 2,010,

1050 va 1920 % ni tashkil etib, I-FONga
nisbatan 6,6 ts/ga, 0,270; 0,100 va 0,120 %

mutanosib ravishda 3,3 ts/ga, 0,030; 0,040
va 0,035 % ga farglangan.

Demak, Il va IlI-FONlar orasidagi
farglanishlarga nisbati | va Il lar orasidagi
farglar nisbatan yugoriroq bo'lganligi,
kuzgi bug'doyni magbul o'sib rivojlanishi
uchun N-180;P205-120;K20-90 kg/ga
me'yorlari  yetarli ekanligini yana bir
bora ko'rsatadi, golaversa bu yaratilgan
FONIlar (tuprog unumdorligi bo'yicha)
kelgusida ekiladigan ekinlarda o'z ifoda-
sini topadi.

Shunday qilib, Andijon viloyatining
och tusli bo'z tuproglari sharoitida olib

borilgan kuzgi bug‘doyning Krasnodar-
99 navi ishtirokida ma'dan o'g‘itlarini 3 xil
me'yorlarda qo'llanilgan dala tajribalari
ko'rsatishicha, o'g'itlar me'yorlari
N-120;P205-90:K20-60 kg/ga dan
N-180;P205-120;K20-90 kg/ga gacha va
N-240;P205-160;K20-120  kg/ga  gacha
ortishi bilan o'simliklarni o'sib rivojlanishi
uchun tuprogning agrokimyoviy xususi-
yatlarini yaxshilanib borganligi aniglan-
gan. Tajribalarda kuzgi bug‘doyni o'sishi,
rivojlanishi, don va somon hosillari,
ang'iz va ildiz goldiglarini to'plashi uchun
magbul  oziglanish  tartiblari N-180;
P205-120;K20-90 kg/ga me'yorlarda
go'llanilganda yaratilishi kuzatildi.
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2. Namozov F.B, Xalikov B.M. G'o'za-g‘alla qgisga navatlab ekish tizimlarida kuzgi bug'-
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Annotasiya. Ushbu magolada atrof-muhit obyektlaridan ajralib chigayotgan sanoat
chigindi suvlari tarkibida og'ir metallar — mis (Cu) va rux (Zn) ionlari mavjud bo'lib, ular suv
resurslariga, tuprogga va tirik organizmlarga salbiy ta'sir ko'rsatishi adabiyotlarda tadqig
etilgan. Og'ir metall ionlarining tozalash usullari asosida tahlil gilingan.

Kalit so‘zlar: sanoat chigindi suvlari, og'ir metallar, tuproq, suv, havo, tozalash usullari.

AHHoTaums. B crtaTbe npeActaBfeH o0630p /AMTepaTypbl, CBUOETENbCTBYOWWIA O
HaNMMYMK B MPOMbILMEHHbBIX CTOYHbIX BOOax OObEeKTOB OKPy»KatoLler cpedbl MOHOB TAXEbIX
MeTannoB — meaun (Cu) v UMHKa (Zn), KOTopble OKa3blBaloT HeraTMBHOE BO3AEMNCTBME Ha BOAHbIE
pecypchbl, MOYBY M »MBble OpPraHM3Mbl. AHaflM3 OCHOBaH Ha MeTodax OYMCTKKM CTOYHbIX BOA, OT
MOHOB TAXEbIX METaNoB.

KnroyeBble c/10BQ: MPOMbILLMIEHHbIE CTOYHbIE BOAbI, TAYKEble MeTan/bl, MOYBa, BOAa, BO34YX,
MeTOObl OYMCTKM.

Annotation. This article presents a literature review demonstrating the presence of heavy
metal ions—copper (Cu) and zinc (Zn)—in industrial wastewater from environmental sources,
which have a negative impact on water resources, soil, and living organisms. The analysis is based
on methods for removing heavy metal ions from wastewater.

Key words: industrial wastewater, heavy metals, soil, water, air, treatment methods

Kirish. Sanoatning rivojlanishi bilan Bugungi kunda atrof-muhitni iflos-
birga atrof-muhit ifloslanish muammosi lanish darajasi nafagat dunyoda balki
ham ortib bormogda. Aynigsa, sanoat bizni mamlakatimizda ham jiddiy muam-
chigindi suvlari tarkibida og'ir metallar — moga aylanib bormogda. Mamlakatning
mis (Cu) va rux (Zn) ionlari mavjud bo'lib, ekologik xavfsizligini ta'minlash magsa-
ular suv resurslariga, tuprogga va tirik dida O'zbekiston Respublikasi Prezidenti
organizmlarga salbiy ta'sir ko‘rsatadi. Sh.M. Mirziyoyev tomonidan 2025-yil
Ushbu ionlarning ekologik xavfliligini  “Atrof-muhitni asrash va yashil igtisodiyot”
tushunish va ularni aniglash metodlarini  yili deb nomlangani o'rinlidir.
rivojlantirish ~ bugungi  kunda dolzarb Bugungi kunda texnika va
masalalardan biridir [1]. texnologiyalarning yuqori darajada
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rivojlanishi  metallar iste'moliga bo‘lgan
talabni ortishiga olib kelmoqgda. Og'ir
rangli  metallarni ishlab chigarishning
uzluksiz o'sishi  texnogen chigindilarni
iste’'molini  ko'payishiga olib keldi, bu
nafagat metallarni qgo'shimcha ishlab
chigarish manbai, balki tayyor mahsulot
tannarxini pasaytirish omili sifatida ham
ko'rib chigilmogda. Yaqin yillarda “Olmaliqg
KMK" AJ mis ishlab chigarish hajmini
15-2 baravar oshirishni rejalashtirmoqgda,
buning natijasida texnogen chigindilar
(shlaklar, gazlar, chang, shlam, yuvish
eritmalari, chigindi suv va boshgalar)
ning miqgdorini ortishiga olib keladi, ularni
gayta ishlash esa maxsus yondashuvni
talab giladi [2].

Sanoat texnologiya

Qurilish sanoati

AGROKIMYO

Tadqiqot ob'yekti va metodlari.
Od'ir yoki zaharli metallarga atom massasi
katta bo'lgan elementlar kiradi. Odatda,
ushbu elementlar Mendeleyev jadvali-
ning beshinchi va oltinchi davridandir.
Bunday metallar soni 40 taga yetadi. Og'ir

metallarga mis, go'rg'oshin,  rux, nikel,
kadmiy, kobalt, surma, vismut, simob,
margenets kiradi. Ushbu elementlar
metall buyumlarning yemirilishi,

zanglashi va eritish jarayonida ishlatilgan
ogava suv tufayli atrof-muhitga tarqgaladi.
Og'ir metal zarralari havo orgali orga-
nizga ko'p migdorda tushganda nafas
olish yo'llariga zarar yetkazadi, ayrim
hollarda esa inson hayotiga zomin bo'lishi
mumkin (1-rasm).

Transport soni ko‘payganligi

Og'ir va zaharli, kanserogen metallarning atrof-muhitga tarqalishi ekologik jihatdan
ifloslanishga sabab bo'lmogda

Emal, bo'yoqglar, gotishmalar, korroziyadan saglashda zanglamaydigan po‘latiar, mashinasozlik
sanoatida, kimyoviy va olovbardosh materiallar sanoatida keng qo'llaniladi.

1-rasm. Atrof muhitga salbiy ta’sir etuvchi omillar.
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Ekologik xavfsizlikni ta'minlash
magsadida turli optik analiz  usullar
yordamida metallarni aniglash mumkin.

Olingan natijalar tahlili. Bundan
tashgari  odg'ir metall zarralari inson
organizmiga metall idishda saglangan
ozig-ovgat va ichimliklar bilan tushishi
mumkin. Nordon ichimliklar idishlaming
emal qismidagi surma, kadmiy kabi
elementlami eritib yuboradi. Ovgat va
ichimliklar bilan birga inson organizmiga
simob hamda go'rg'oshin tushgan hollar
ham bo'lgan.

Kislotali yomg'irlarning suv havza-
lariga  tushishi  ham og'ir metallar
muammosini  paydo  qgiladi.  Suvdagi

ortigcha Kislotalar og‘ir metallarni eritadi,
natijada ushbu moddalar ichimlik suvi
va dengiz mahsulotlari orqgali inson
organizmiga tushadi. Rux, kadmiy, qo'r-
g'oshin va alyuminiy Kkislotali yomg'irlar

muammosi bilan bog'lig bollgan og ‘ir
metallardir.
Inson  salomatligi  uchun  zararli

bo'lgan yana bir og'ir metall sanoat faoli-
yati natijasida atrof-muhitga chigadigan
simobdir [3].

Ifloslantiruvchi moddalarning keng
guruhini tavsiflovchi og'ir metallar atamasi
yagin vagtlarda keng muhokama etila

boshladi. Turli ilmiy va amaliy ishlarda
mualliflar bu tushunchaning ma'nosini
turlicha izohlaydilar. Shu o'rinda aytish

mumkinki, og'ir metallar guruhiga man-
sub elementlarning gatori ham o'zgarib
turadi. Ushbu guruhga kiruvchi kimyoviy
elementlarni aniglash mezonlari sifatida
ko'plab  xususiyatlar  hisobga olinadi:
atom massasi, zichlik, toksiklik, tabiiy
muhitda tarqgalishi, tabily va texnogen
sikllarda ishtirok etish darajasi. Ba'zi hollar-
da og'ir metallar ta'rifiga mo'rt elementlar
(masalan, vismut) yoki  metalloidlar
(masalan, mishyak) kiradi. Atrof-muhitning
ifloslanishi  va atrof-muhit monitoringi
muammolariga bag‘ishlangan ishlarda
bugungi kunda D.. Mendeleyev jadvali-
dagi 40 dan ortig metallari ya'ni, atom
massasi 50 atom birlikdan ortig: V, Cr, Mn,
Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb, BiI
va boshagalar kiradi. Shu bilan birga, og'ir

metallni tasniflashda quyidagi shartlar
muhim rol o'ynaydi: ularga nisbatan past
konsentratsiyalarda tirik organizmlarga
yuqgori toksikligi, shuningdek, bioakkumul-
yatsiya gobiliyatidir.[4]

Biologik preparatlar organik o'g'itlar
(siderat va go'ng) fonida go'llangandagi
tuprog harakatchan shakldagi og'ir metal-
lar migdorini N250P175K125 — fon (nazorat)
agrotsenoziga nisbatan kamayishini
ta'minlaydi.  Organik  o'd'itlar  tuproq
ekologik holatini yaxshilaydi va gumus
yukini ishlab chigarish natijada tuprog-
ga tushadigan og'ir metallar organik
ozigga adsorbsiya, shu bilan birga GXSG
va DDT kabi pestitsidlar goldiglari, tuprog-
ning ekologik xavfsizligi ta'minlanadi [5].

Mis (Cu?') va rux (Zn+2) ionlari
tabily ekotizimlarda oz miqgdorda zarar-
siz bo'lishi mumkin, ammo sanoat iflos-
lanishi  natijasida ortigcha to'planishi
ekologik va inson salomatligi uchun xavf
tug'diradi.

Suv resurslarida Cu(ll) ionlari baliglar
va boshga suv organizmlarining nobud
bo'lishiga olib keladi.

Tuprogda misning to'planishi  gish-
log xofjaligiga zarar yetkazadi va ozig-
ovqgat zanjiriga Kiribb borishi mumkin.

Oldini olish choralari sifatida sanoat
chigindilarini nazorat gilish, ekologik moni-
toring o‘tkazish va zamonaviy tozalash
texnologiyalaridan foydalanish zarur.

Cu (1 ionlarini aniglashning
muhimligi.
Mis ionlarini (Cu?*) aniglash atrof-

muhit va sog'ligni saglash sohalarida
muhim ahamiyatga ega. Chunki mis
ionlarining ortigcha migdorda to'planishi
suv, tuproq, o'simliklar va inson organizmi
uchun jiddiy ekologik va toksik ta'sirlar
keltirib chigarishi mumkin. Quyida Cu(ll)
ionlarini aniglashning nega muhim ekani
hagida batafsil ma'lumot beriladi.

1. Ekologik nazorat va monitoring
uchun muhimligi

1.1. Suv ifloslanishini aniglash.

lchimlik suvi xavfsizligini ta’'minlash
— ichimlik suvlarida Cu (IlI) ionlari ruxsat
etilgan normadan oshsa, u inson salomat-
ligi uchun xavf tug'diradi.
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Sanoat chigindi suvlari nazorati -
metallurgiya, kimyo va elektrotexnika
sanoatlari  chigindilarida  mis  ionlari

bo'lishi mumkin. Ularni o'z vaqgtida anig-
lash suv havzalarining ifloslanishini oldini
oladi.

Suv ekotizimlarini himoya qilish -
mis ionlari baliglar va suv organizmlariga
zarar yetkazishi mumkin, shuning uchun
suv tarkibini doimiy nazorat gilish lozim.

1.2. Tuproq ifloslanishini baholash.

Qishlog xo'jaligi mahsuldorligini sag-
lash — ortigcha mis ionlari tuprogning
biologik faoliyatini pasaytirib, ekinlarning
o'sishiga salbiy ta'sir giladi.

Tuprogdagi og'ir metallar monitorin-
gi — Cu (ll) ionlari boshga og'ir metallar
bilan birga tuprogda to‘planib, uzoqg
muddat ekologik muammolarni keltirib
chigarishi mumkin.

2. Sog'ligni saglash uchun muhimligi

21. Inson organizmiga tushayotgan
mis migdorini nazorat qilish

Ichimlik suvining xavfsizligini ta'min-
lash — mis ionlarining yuqori konsentrat-
siyasi oshqozon-ichak kasalliklarini, jigar
va buyrak kasalliklarini keltirib chigarishi
mumkin.

Ozig-ovgat xavfsizligi — gishlog xo'jalik
mahsulotlari  tarkibidagi Cu (lI) ionlari
miqgdorini aniglash muhim, chunki ular
ozig-ovgat zanjiri orgali inson organiz-
miga kirishi mumkin.

Kasalliklarning oldini olish — ortigcha
mis inson organizmida toksik ta'sir ko'r-
satib, immunitet pasayishiga, asab tizimi
kasalliklariga va hatto saraton rivojlanishi-
ga sabab bo'lishi mumkin.

3. Sanoat va ilmiy tadgigotlar uchun
muhimligi

3.1. Sanoat chigindilarini nazorat gilish

Ishlab chigarish jarayonlarida
xavfsizlikni ta'minlash - mis va uning
birikmalari bilan ishlaydigan korxonalarda
ishchilarning salomatligi  uchun xavfni
kamaytirish.

Sanoat chigindilarini gayta ishlash
va utilizatsiya qilish — chigindi suvlardan
misni ajratib olish va qgayta ishlash orgali
atrof-muhitga zarar yetkazilishining oldini
olish.

AGROKIMYO

32. llmiy tadgigotlar va
texnologiyalar

Nano-materiallar va elektrokimyoviy
sensorlar ishlab chigish — mis ionlarini
aniglash  texnologiyalarini  rivojlantirish
ekologiya va tibbiyot sohalarida muhim rol
o'ynaydi.

Yangi tozalash usullarini ishlab
chigish — ekologik toza va arzon sorbsion,
filtratsiya yoki biotexnologik usullarni
tadqiq qilish (6-10).

4. Cu () ionlarini aniglash usullari

Mis ionlarini aniglash uchun turli
usullar go'llaniladi:

4.1. Kimyoviy usullar

Kolorimetrik usul — maxsus reagentlar
bilan reaksiya natijasida mis ionlarining
rang o'zgarishini aniglash.

Titrimetriya — Cu (lI) ionlari konsen-
tratsiyasini titrlash orgali o‘lchash.

4.2. Spektroskopik usullar

Atom-absorbsion spektroskopiya
(AAS) — juda aniglik bilan mis ionlarini suy,
tuprog va biologik namunalar tarkibida
aniglaydi.

UV-Vis spektrofotometriya - mis
ionlari yutilish spektriga asoslanib ular-
ning migdorini o‘lchash imkonini beradi.

4.3, Elektrokimyoviy usullar

lon-selektiv elektrodlar - suv va
boshga muhitlarda Cu (lI) ionlarining
migdorini aniglash uchun ishlatiladi.

Voltammetriya - elektrod yuzasida
mis ionlarining reaksiyasini  o‘rganish
orgali ularning konsentratsiyasini aniglash.

4 4. Biologik va biosensor usullar

Biologik indikatorlar - ba'zi
mikroorganizmlar va o'simliklar Cu (Il)
ionlariga sezgir bo'lib, ularning mavjud-
ligini bilish uchun ishlatiladi.

Biosensor texnologiyalar — nanozar-
rachalar va biologik elementlar asosida
ishlovchi zamonaviy aniglash usullari.

2. Zn (I} ionlarining zararli ta'siri

Zn (I) ionlari ortigcha bo'lsa, o'simlik-
lar normal o'sishiga to'sginlik giladi.

Daraxt barglarning sarg'ayishi,
ildizlarning rivojlanmasligi va hosildorlik-
Nning pasayishi aks ettirilgan.

Suvdagi hayotga  ta'siri:
ionlarining yuqgori kontsentratsiyasi

yangi

Zn (1)
SUv-
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dagi mikroorganizmlar va baliglarga zarar
yetkazadi.

Zn (ll) ionlarining ekologik zarari
va aniglash muhimligi. Rux (Zn) tabiiy
ele-ment bo'lib, tirik organizmlar uchun
zaruriy mikroelement hisoblanadi.
Birog, sanoat ifloslanishi natijasida Zn
(Il) ionlarining ortigcha to'planishi suv,
tuprog va biologik tizimlarga salbiy ta'sir
ko'rsatishi mumkin. Quyida Zn (l1) ionlari-
ning ekologik zarari va ularni aniglash
muhimligi  hagida batafsil  ma'lumot
beriladi.

1. Zn (ll) ionlarining atrof-muhitga
targalish ~ manbalari.  Rux ionlarining
ekologiyaga tushishiga sabab buluvchi
asosiy manbalar:

Metallurgiya sanoati - rux qgazib
olish va qgayta ishlash jarayonlarida
chigindilarga tushishi mumkin.

Galvanizatsiya va elektrotexnika
sanoati-ruxligoplamalarvaakkumulyatorlar
ishlab chigarish natijasi-da Zn (ll) ionlari
chigindi suvlarga tushadi.

Kimyo va farmatsevtika — rux tarkibli
moddalar, jumladan d'itlar va pestitsidlar,
atrof-muhitga chigib ketishi mumkin.

Qishlog xo'jaligi — tuprogga go'shila-
digan ba'zi o'd'itlar va hayvon yemlari rux
bilan ifloslangan bo'lishi mumkin.

Plastmassa va bo'yoglar — Zn birik-
malari bo'yoglarda stabilizator sifatida
ishlatiladi, bu esa chigindi suvlar orgali
atrof-muhitga tarqgalishiga olib keladi.

2. Zn (Il) ionlarining ekologiyaga
salbiy ta'siri

2.1. Suv ifloslanishi va gidrobiologik
ta'sir

Suv organizmlariga toksik ta'sir — Zn
(1) ionlari baliglar va planktonlar uchun

toksik bo'lib, ularning fermentativ
tizimlarini  ishdan chigaradi. Suvning
kislotalilik darajasiga ta'siri — rux ionlari
kislotali muhitda eruvchanligi  yuqori

bo'lib, suvning kimyoviy tarkibini o'zgar-
tiradi. Ozig-ovgat zanjiriga Kkirib borishi
— suvdagi Zn (Il) ionlari suv o'tlari, baliglar
va odamlar orqgali ozig-ovgat zanjiriga
tushishi mumkin.
2.2. Tuprog
xo'jaligiga ta'siri

ifloslanishi va qishlog

O'simliklarning  o'sishini  sekinlash-
tirish—=Zn  (II) ionlarining yugori kontsen-
tratsiyasi  tuprogda boshga  muhim

minerallarni (masalan, temir va magniy)
o‘zlashtirishga to'sginlik qiladi.  Mikro-
organizmlar faolligini kamaytirish— Zn ()
ionlari foydali bakteriyalarni nobud giladi,
bu esa tuprog unumdorligini pasaytiradi.
Tuprogning fizik-kimyoviy xususiyatlarini
o‘zgartirish - Zn (ll) ionlari ortigcha
migdorda bo'lsa, tuprogning tuzilishini
yomonlashtirishi mumkin.

2.3. Havo ifloslanishi va atmosferaga
ta'siri

Sanoat chigindilari orgali atmosfera-
ga chigishi — rux changlari havoga targalib,
inson  salomatligiga va  tuprogning
ifloslanishiga olib kelishi mumkin. Kislota
yomg'irlarining shakllanishi-Zn (Il) ionlari
atmosferada oltingugurt va azot oksid-lari
bilanreaksiyaga kirishib, kislotayomd'irlarini
keltirib chigarishi mumkin.

3. Zn (II) ionlarining inson salomatli-
giga ta'siri
31, Inson organizmida ruxning

ortigcha toplanishi

Rux inson organizmi uchun zaruriy
mikroelementlardan biri bo'lsa-da, ortig-
cha migdorda organizmga tushsa, quyi-
dagi kasalliklar yuzaga kelishi mumkin:

Asab tizimiga ta'siri — Zn (I} ionlari
nerv impulslarini uzatish jarayoniga ara-
lashib, diggat susayishi va bosh og'rig‘ini
keltirib chigarishi mumkin. Oshgozon-
ichak tizimiga zarar — yugori migdordagi
rux suvsizlanish, diareya va ich ketishiga
sabab bo'lishi mumkin. Immunitetning
pasayishi — ortigcha rux organizmda mis
(Cu) va temir (Fe) yutilishini kamaytirib,
immunitet  zaiflashishiga olib  keladi.
O'pkaga ta'siri — rux changlarini nafas
orgali gabul qgilish o'pka yalliglanishi va
bronxitni keltirib chigarishi mumkin.

4. Zn (ll) ionlarini  aniglashning
muhimligi.

41 Ekologik monitoring uchun
ahamiyati

Suv va tuprogni muntazam nazorat
gilish = Zn (II) ionlari normadan oshib
ketsa, ularning salbiy ta'siri sezilarli blishi
mumkin.
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Sanoat chigindilarini boshgarish -
metallurgiya va kimyo sanoatlarida chigindi

suvlarda Zn (lI) migdorini nazorat gilish
muhim.

42.  Sogligni saglash  sohasida
muhimligi

lchimlik suvi xavfsizligi — Zn ()
ionlarining ortigcha migdori ichimlik

suvida bo'lsa, odam salomatligiga jiddiy
zarar yetkazishi mumkin.

Ozig-ovgat zanjiri orgali nazorat -
rux ionlari hayvonlar va o'simliklar orgali
inson organizmiga tushishi mumkinligi
sababli ularning migdorini aniglash zarur.

5.Zn (1) ionlarini aniglash usullari

Mis (Cu) ionlarida bo'lgani kabi, Zn
(1) ionlarini aniglash uchun ham turli xil
kimyoviy va fizik-kimyoviy usullar mavjud:

51. Kimyoviy usullar

Kolorimetrik usul - Zn (Il) ionlari
maxsus reagentlar bilan rangli kompleks
hosil giladi, bu esa spektrofotometrik
aniglashga yordam beradi.

Titrimetriya—Zn (1) ionlarining
kontsentratsiyasini aniglash uchun titrlash

AGROKIMYO

usuli go'llaniladi.

5.2. Spektroskopik usullar

Atom-absorbtsion spektroskopiya
(AAS) — Zn (II) ionlarini past konsen-
tratsiyalarda ham anig o'lchash imkonini
beradi

5.3. Elektrokimyoviy usullar

lon-selektiv elektrodlar—Zn (Il) ionlarini
suv yoki boshga muhitlarda bevosita
aniglash imkonini beradi.

Voltometriya—Zn (Il) ionlarining elek-
trokimyoviy xususiyatlarini o‘'rganish orgali
ularning kontsentratsiyasini aniglash.

Xulosa o'rnida shuni  ta'kidlash
kerakki, Zn (ll) ionlarini nazorat qilish
ekologik va sog'ligni saglash nugtayi
nazaridan muhimdir. Tuprog, suv va
havo ifloslanishini nazorat qilish orgali
ekologik zarar kamaytirilishi  mumkin.
Spektroskopik va elektrokimyoviy
usullar Zn(ll) ionlarini aniglashning eng
samarali usullaridir. Sanoat chigindilari
va ichimlik suvlarini doimiy nazorat
gilish rux ionlarining ortigcha to‘planishini
oldini oladi.
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Subtitle. Differences in pesticide residues in soils after 19 years of different management in

three farming systems.

Abstract. Residues of pesticides can accumulate in the soils of conventional arable farms.
In 2000, conventional cultivation was partly replaced by organic cultivation on two sections of
a trial farm, without further use of pesticides. After 19 years, soil samples from conventional and
from the two organic sections were analyzed for 664 pesticides. Of an adjacent nature reserve a
soil ssmple was taken as comparison without any agricultural use.

Key words: soil, pesticides, farming systems, environment, ecosystem services, experimental

farms, accumulation, organic production

Figure 1. Onions harvested in rows in the
conventional farming system of the SPNA
experimental farm (31 October 2019)

Introduction

SPNA Experimental Farm
“Kollumerwaard” is located on the
northern marine clay soil on the border
of two Dutch provinces Friesland and
Croningen, located in the Lauwersmeer
area. Here, three farm sections of SPNA
with  different  agricultural  farming
systems are located. Until 1969, the land
had an identical history. Adjacent to
those three farming systems is a nature
reserve on similar (reclaimed) soil. This
makes it an ideal location for research into
the presence of crop protection product
residues in the soil.
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Until 1969, the land was seabed
(Lauwerszee) and, after a dam was closed
and the entire area was desalinated,
it was converted into arable land and a
part was reserved as a nature conservation
area. From 1990 to 2000, the SPNA
experimental farm Kollumerwaard
practised conventional arable farming
here on an area of 132 hectares [12]. The
soil varies from light sandy loam (near
the Lauwersmeer nature reserve) to light
clay (near the dyke). The crop rotation
included (and in the conventional
farming system still  includes) seed
potatoes, sugar beets, onions and grain,
mostly winter wheat and winter barley.
Fertilisation on the conventional plots
consists partly of liquid animal manure,
partly of artificial fertilizer. Compost and
solid animal manure are also used. In
the second system, being organic arable
farming, organic manure is purchased

AGROKIMYO

and the crop rotation consists of fodder
crops, vegetables and cereals. The third
system, called “Planty Organic”, has no
manure input. Several leguminous crops
cover the nitrogen needs of the rotation.
Vegetables are grown as high income
Crops.

Material and methods

On 31 October 2019, four soil samples
were taken from the topsoil (0-20 cm):

Conventional farming system
on plot 4 (with onion cultivation as the
previous crop)

- the adjacent organic plot 2 (with
cauliflower as the previous crop) under
organic management

the “Planty Organic” trial field
with six sub-fields (with the six crops
from the crop rotation in the previous
season)

- Nature reserve managed by the
State Forestry Department (SBB)

Figure 2. Satellite image of SPNA experimental farm.
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The blue line indicates the
conventional farming system and the
yvellow line the boundary of the organic
farming systems. Inside the yellow line
the orange line indicates the “Planty
Organic" farming system, and the red line
indicates plot 2 of the organic farming
system. The purple line indicates the
location within the nature reserve of the
State Forestry Department where the
sampling was done.

Twenty soil samples were taken
from each plot in a zigzag pattern, spread
across the entire plot (“Planty Organic”
the six subfields). The soil samples were
analysed by the Eurofins laboratory in
the Netherlands (https.//Awww.eurofins.
nl/en/), using a multi-analysis package
for the presence of 661 plant protection
products and their metabolites using
both liquid and gas chromatography
(LC & GC). The Limit of Quantification

(lower measurement threshold that
met the reliability requirements) for the
661 substances measured was 15 ug/
kg fresh weight of soil. In addition to the
multi-analysis, a single residue analysis
was also performed to  measure
glyphosate, AMPA and glufosinate. The
Limit of Quantification for this measure-
ment was 0.5 ug/kg fresh weight of soil.

In  total, 661+3=664 different residues
were measured using two different
methods.

Results

The results of the measurements

are summarized in Table 1. The substances
found are classified according to their
intended use. Fungicides are used to
combat fungal diseases, herbicides
to combat weeds, and insecticides to
combat insects. In the past, the repellent
anthraguinone was added to seeds to
prevent them from being eaten by birds.

Table 1.

Number of substances found, total content and numbers of fungicides, herbicides,
insecticides and repellents identified on the four plots

Summed
Total concentration Number of
. " < S Number of | Number of | Number of
Farming system number of of pesticides fungicides At 3 o
compounds ug/kg dry herbicides | insecticides | repellents
matter
Conventional 33 600,7 16 11 5 1
Organic 29,1 2 0 1
“Planty Organic” 5 37,9 2 1 1
Nature conservation
area SBB 4 22,4 2 1 1 0

To provide a clearer picture of the types of substances found in the soil, Table 2
lists the total concentrations of the various categories of pesticides.

Table 2.
Total levels (ug/kg DM) of fungicides, herbicides, insecticides and repellents
in the three farming systems and in the adjacent nature reserve

Fungicides Herbicides I nsecticides Repellents Total
Conventional 467,5 96,5 23,7 13,0 600,7
Organic 16,2 0,9 0 12,0 29,1
“Planty Or ganic” 16,4 1,0 12,5 8,0 37,9
Nature conservation
area SBB 12,8 0,8 30 58 224
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Table 2 shows that approximately Finally, Table 3 lists all pesticides
78% of the pesticides found in the soil of found in the surface soil of the three
the conventional plot are fungicides. farming systems and of the nature reserve.

Table 3.

Residues of plant protection products in the soil (in micrograms per kg dry matter) from
three SPNA farming systems and from the nearby plot managed by the State Forestry
Depart-ment (SBB)

_ _ “Planty Nature
Conventional | Organic Or ganic” conservation
area SBB
A T M P e Pl L
herbicide AMPA (metabolite glyphosate) 4.1 1,1 - -
repellent Antraquinont 13,0 12,0 8,0 58
fungicide Azoxystrobin 59,0 - - -
fungicide Bixafen 34,2 - - -
fungicide Boscalid 33,5 - - -
herbicide Chlorpropham 1,0 - - 0,8
insecticide Clothianidin 10,0 - - -
fungicide Cyproconazole 1,0 - - -
fungicide Diphenyl* 14,3 12,2 12,2 12,8
insecticide Diphenylaminet - - 12,5 3,0
herbicide Diflufenican 57 - - -
fungicide Epoxiconazole 56,0 - - -
herbicide Ethofumesate 2,0 - 1,0 -
fungicide Fluopicolide 51,5 - - -
fungicide Fluopyram 116,9 - - -
fungicide Fluoxastrobin 27,4 - - -
herbicide Glyphosate 55 - - -
insecticide Imidacloprid 7,1 - - -
fungicide | sopyrazam 10,4 - - -
herbicide | soxaben 4,9 - - -
herbicide Linuron 11,1 - - -
fungicide Mandipropamid 18,0 - - -
fungicide Metalaxyl 6,0 - - -
herbicide Metamitron 5,6 - - -
herbicide Metolachlor-s 6,0 - - -
herbicide Pendimethalin 12,0 - - -
insecticide Pirimicarb 3,2 - - -
fungicide Prochloraz desimidazole-amino 12,3 4,0 4,2 -
herbicide Prosulfocarb 8,0 - - -
fungicide Prothioconazol e-desthio 3,0 - - -
fungicide Pyrimethanil 11,0 - - -
fungicide Tebuconazole 13,0 - - -
insecticide Thiamethoxam 3,5 - - -
Sumed coneentration of all 6102 29,3 37,9 22,4
Number of detected substances 32 4 5 4
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"These substances do not originate solely from agriculture.
The total summed concentration of pesticides in the soil from Table 3 are shown

in figure 3;

Figure 3. The total summed concentration of all soil pesticides in three farming systems of
SPNA experimental farm and in the adjacent nature conservation area

Conventional farming system

Thirty-two active substances from
plant protection products were found in
the soil of the conventional onion plot of
the conventional farming system. Three
of these substances (anthraquinone,
diphenyl and diphenylamine) are
unlikely to originate only from agriculture.
Fungicides formed the largest group

of pesticides. The largest individual
contribution  (25%) to the fungicide
content of the conventional farming

system was made by the substance
fluopyram. The second largest
contribution (more than 12%) was made
by the fungicide azoxystrobin. Of the
herbicides, the majority (84%) of the
substances found consisted of AMPA (a
metabolite of glyphosate), glyphosate,
linuron, pendimethalin and prosulfocarb.
AMPA and glyphosate alone accounted
for 51% of the measured concentration
of herbicides. The substance with the
highest concentration (116.9 ug/kg DM) of
the conventional farming system was the

fungicide fluopyram, which belongs to
the  well-known PFAS (Per- and
polyfluoroalkyl sulbstances) compounds.
Another substance with a high concen-
tration was azoxystrobin. This fungicide
is authorised for use on potatoes, for
example, where it may be applied a
maximum of once per year at a rate of 75
grams per hectare. The fourth highest
concentration was that of the fungicide
fluopicolide, which also belongs to the
PFAS compounds.

Organic farming system

It is striking that only a very
small concentration of the glyphosate
metabolite AMPA was found in the soil of

the organic plot and that no
insecticide residues were present in
the soil. Anthraquinone, diphenyl and

diphenylamine are most likely not of
agricultural origin, but the prochloraz
metabolite is. Therefore, only two residues
of plant protection products were
identified that are clearly of agricultural
origin.  Anthragquinone, diphenyl and
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diphenylamine can also originate from
industrial sources or exhaust gases.

“Planty Organic” farming system

The soil of the “Planty Organic” field
contained only two residues of plant
protection products: ethofumesate and
the prochloraz metabolite, although it
should be noted that the latter was also
present in the soil of the organic plot, as
well as in the conventional system. The
other three substances in Table 5 are
most likely not of agricultural origin.

Nature reserve managed by the State
Forestry Department (SBB)

Three substances were found in
the soil of the SBB plot that were unlikely
to have originated from agriculture. Only
the seed treatment agent chlorpropham
clearly originated from conventional
arable farming.

Discussion

Many more different residues were
found in the soil of the conventional
farming system than in the soil of the
two organic farming systems. The
soil of the nature reserve contained a
comparable number of pesticides as
the two organic farming systems. The
total quantity of pesticide residues in the
conventional farming system was much
larger. Most of the substances found
are used exclusively in agriculture. Only
the origin of anthraquinone, diphenyl
and diphenylamine is possibly outside
agriculture [1]. The conventional rotation
with the usual crop protection system
appears to have led to much higher soil
contamination (by a factor of 20 and 16
for organic and “Planty  Organic”
respectively) with residues. Very few
residues were found in the “Planty
Organic” and organic farming systems,
despite the fact that conventional arable
farming was practiced on this soil from
1990 to 2000. Apparently, from 2000 to
2019, the residues largely disappeared
or were converted into substances
(metabolites) that we did not measure.
If the three substances that are unlikely
to originate from  agriculture are
subtracted for the three farming systems,

AGROKIMYO

the difference between conventional,
organic and “Planty Organic” is as much
as a factor of 114 and 112 respectively.
In the soil of the nearby State Forestry
Department (SBB) nature reserve, only
chlorpropamide (agriculture-related) was
found. Therefore, the difference in
(agricultural-related) residues between
the conventional plot and this nature
reserve was a factor of 727.

The modest concentration of AMPA
detected in the organic farming system
may be the result of residues present in
the organic fertilizer applied. Prochloraz-
desimidazole-amino was found in the
soil of all three farming systems, so it
is possible that this residue originated
from crops grown before 2000. The low
concentration of chlorpropham in the
nature reserve of the State Forestry
Department was practically the same
as the level found in the conventional
farming system. The substance was
not detected in the organic and “Planty
Organic” systems; this can possibly be
explained by the fact that the measured
value is very low, close to the detection
limit. The substance chlorpropham is
extremely volatile and is often found at
greater distances from agricultural plots
[2,3]. This potato sprout inhibitor has not
been authorised since 2019. It was also
authorised as herbicide in potatoes but
given the low concentration in the soil
of the conventional plot, it is unlikely to
have been used here in the recent past.

Civen the fact that only 15 active
ingredients of plant protection products
were applied to onions in 2019 and 32
substances were found (30 of which
originated from arable farming), it is
evident that at least 15 of the plant
protection products found in 2019 must
have originated from previous crops
and have apparently remained in the
soil. Many of the substances can attach
themselves to organic matter or clay
minerals and thus remain in the soil for
years or decades. The insecticide
imidacloprid had not been used for
several years, yet it was still present in the
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soil in 2019. For some of the substances
found in the highest concentrations on
the conventional plot, we will discuss
whether accumulation has occurred.

Fluopyram

In onions, the recommended dose
is 200 g/ha, which translates to 66 ug/
kg soil for the entire topsoil if 100% of
the product ends up in the top soil from
0-20 cm. Fluopyram is not volatile, with
a vapor pressure of 12 x 10-3mPa at 20
degrees Celsius [11]. After application,
there will undoubtedly be drift, followed
by some evaporation and runoff with
the crop, so the concentration of 1169
ug found clearly indicates that the
product has accumulated in the soil
over a number of years. The product was
applied to the onions on 12/7/2019. The
product has been authorised in the EU
since 2009.

Azoxystrobin

In  potatoes grown on SPNA, a
maximum of one spray per year may be
carried out with this product at 75 g/ha
of active substance. Divided through the
topsoil, the applied dose is therefore 25
ug/kg DM in the soil. The concentration
of 59 ug/kg soil found therefore shows
that this substance has also accumulated
in the sail.

Epoxiconazole

The concentration of this substance
found was 56 pg/kg DM in the soil. Until
2020, the product was permitted to be
applied at a dose of 1 liter per hectare
and a concentration of 125 grams per
liter. This equates to an application of 41
ug/kg soil in the topsoil. This substance,
which is now banned, also appears to
have accumulated. The substance is not
very volatile and contains both fluorine-
carbon and chlorine-carbon bonds.

Ecosystem services

It is well known that in conventional
cultivation systems, the occupancy of
crop plant roots by symbiotic VAM fungi
is often very low [56]. This increases
their vulnerability to periods of drought
and also reduces their ability to absorb
microelements. The reduced presence

of soil life also generally results in
poorer soil structure with a higher risk
of soil compaction and more drainage
problems with strong rains and also a
higher drought vulnerability. It is also
known that in absence of a healthy soil
life, crops become more vulnerable to
pests and diseases. The number of
earthworms in the two organic farming
systems was very high, while they were
virtually absent in the conventional
cropping system. They were, however, not
counted.

Significance for product quality

The activities of the aforemen-
tioned VAM mycorrhizal fungi can lead
to higher levels of minerals in crops
that are important for the health of the
crops and for human health. The
products from the conventional plot
will probably have complied with the
EU Maximum Residue Limits (MRLs)
for pesticide residues, but a large
proportion of the substances found in
conventional soil may have ended up in
the onions and other crops. The chronic
effect of the presence of cocktails of
many different plant protection products
on human health is virtually unknown.
However, this does not guarantee that
there is no influence. Research into these
effects is currently being conducted in
several places, including on the cardiac
arrhythmia, atrial fibrillation (at the AMC
in  Amsterdam), Parkinson's  disease
(Radboud University) and Alzheimer's
disease. Als the chance to get cancer
in the Netherlands is steadily rising. Today
it is 50% [9]. Among the 32 pesticides
mentioned in Table 3 there are 14 that
are possibly carcinogenic according to
the database of PPDB [8]. The combined
carcinogenic  properties of  mixtures
are, however, entirely neglected by the
database. At present, it is not possible
to calculate the contribution of residual
carcinogenic pesticides in food to the
incidence of cancer in the population
throughout their lifetime.

Significance for the environment

The effects on biodiversity within
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the farming systems and outside its
borders are largely unknown, as this
type of damage or negative impact is
not part of the authorization procedure
for plant protection products in Europe.
The Board for the Authorization of Plant
Protection Products and Biocides in the
Netherlands (Ctgb) recently stated that
it does not have methods for assessing
the possible impact of residues on
biodiversity [4]. The assessment
frameworks only refer to a small number
of species (such as earthworms, mites,

honeybees and mammals) that are
included in models [7]. There is no
monitoring of authorized substances
in the terrestrial environment, so the
significance of these models for soil
biodiversity remains totally unclear.
Even if pesticides accumulate in the

environment, the Ctgb cannot be held
legally accountable so far. It is well
known that in the Netherlands in most
surface water the European environ-
mental threshold values for pesticides
are exceeded on a permanent or regular
basis [10].

Several of the substances found
have a vapor pressure that allows them
to spread through the air, for example
glyphosate, pendimethalin, prosulfocarb
and chlorpropham. However, substances
that are not very volatile, such as
azoxystrobin and fluopyram, are also o
ften found in the vegetation of nature
reserves and residential areas [1,2,3].
The solubility of the substances found
varies from 100 g/L for glyphosate
to  milligrams/L  for most commonly
found substances, such as fluopyram,
azoxystrobin, epoxiconazole and boscalid.
They can (and will) be washed out with
drainage water, in a dissolved form, or
bound to clay particles. These emissions
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first reach local surface water and
ultimately end up in the Wadden Sea.
Even concentrations in the order of

milligrams/L  are considerably higher
(often by a factor of 100-1000) than
the aquatic standards set out in the

Water Framework Directive [10]. During
soil cultivation and harvesting, dust
particles with attached plant protection
products also enter the atmosphere.
The introduction of cultivation systems
based on the organic or “Planty Organic”
cultivation system could significantly
reduce the pollution of the Wadden Sea
with pesticide residues. The Wadden
Sea is recognized as a UNESCO World
Heritage site due to its unique geological
and ecological significance, representing
the largest unbroken system of intertidal
sand and mud flats in the world.

Recommendations

- Long-term research into the impact
of crop protection product residues on
biodiversity in and outside farms should
be continued.

- The impact of residue cocktails on
cultivated crops should be determined
in order to inform farms also about the
disadvantages of using these substances.

- Analyses of pesticide metabolites
should be carried out to determine
whether harmful metabolites (like TFA,
trifluoroacetic acid) that are not measured
by standard analyses are accumulating in
the soil.

- credible methodologies should be
developed to calculate the risk of chronic
diseases related to lifelong exposure to
pesticides residues from food

The results of further research
should be used in the re-evaluation of
plant protection products by the Pesticide
Authorization Boards, like Ctgb in the
Netherlands.
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POMIDORNING O‘SISHI, RIVOJLANISHI VA HOSILDORLIGIGA
MINERAL, ORGANIK O‘GITLAR HAMDA ORGANO-MINERAL
KOMPOSTLARNING TA'SIRI

Normuratov Oybek Ulug‘berdiyevich,
g.x.f. falsafa doktori (PhD)., dotsent, doktorant

Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqigot instituti

Annotatsiya. Mazkur tadqgigotda olib borilgan tajriba natijalari tahliliga ko'ra, pomidor
o'simligining vegetatsiya davrida o‘tkazilgan fenologik kuzatishlar ushbu ekinning o'sishi
va rivojlanishiga qgo'llanilgan agrotexnik tadbirlar, xususan, mineral o'g‘itlar fonida bentonit,
organik o'g'it go'ng hamda ular asosida tayyorlangan organomineral kompostlarning kompleks
go'llanilishi natijasida ijobiy gonuniyat kuzatildi. Ushbu tadgigotda biz turli me'yordagi mineral
va organik o'g'itlarning pomidor asosiy poyasi balandligi, yon shoxlar soni hamda vegetativ va
generativ organlardagi NPK migdoriga ta'siri ilmiy asos bo'lib xizmat giladi.

Kalit so‘zlar: takroriy pomidor ekini, ukrop, tuproq, harakatchan fosfor, o'suv davrlari,
fenologik bosgichlar, mineral o'g‘itlar, organik o'g‘itlar, organo-mineral kompost, sinergetik ta'sir,
fosfor mobilizatsiyasi, o'g‘itlash tizimi.

AHHOTAuMa. AHanms pe3ynbratoB MnpoBedeHHbIX B OaHHOW pa6OTe SKCMNepnMeHTOB
MoKasarsl, 41O cbeHonormquKme HabnogeHna 3a PactTeHnaMr ToMaTa B Mnepunod Beretaunm
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MoKasanm NonoXKUTENBHYIO AMHAMKKY POCTa U Pas3BUTUA STOM Ky/bTypbl B pe3ysraTe MpoBedeH-
HbIX arpPOTEXHUYECKMX MEPOMPUATHM, B YaCTHOCTU, KOMMMEKCHOro MpUMeHeHUa GeHTOHUTa,
OpraHMYecKoro yaoobpeHUa M OpraHOMMHEPasbHbIX KOMMOCTOB, MPWIOTOBEHHbIX Ha OCHOBE
MUWHepasnbHbIX YOOOpeHU. B gaHHOM paboTe M3ydeHOo BAVaHME Pas3nnYHbIX 003 MUHEpPanbHbIX
Y OpraHnYecKmx YoobpeHMi Ha BbICOTY MaBHOMO CTeb/19 TOMaToOB, KOTMYECTBO BOKOBbLIX BETBEN U
copepyaHvie NPK B BereTaTMBHbIX I TeHEPaTUBHbIX OpraHax.

KnroyeBble cr10BA: MNoBTOpHaa KynbTypa, ToMaT, YKPOoM, MouBa, MOABMMXHbIN docdop,
BereTaluMoHHble nepurodbl, deHonormdeckme dasbl, MUHeparnbHble yaobpeHus, opraHuyecKkre
yA0BbpeHnNs, opraHo-MMHepanbHbIM KOMMOCT, CUHEpPreTuyecKnn addekT, Mobunmsauma docdopa,
crcTeMa yaobpeHmnii.

Annotation. An analysis of the experimental results conducted in this study revealed
that phenological observations of tomato plants during the growing season revealed positive
growth and development dynamics as a result of the agronomic interventions implemented,
specifically the combined use of bentonite, organic fertilizer, and organ mineral composts
prepared with mineral fertilizers. This study examined the effects of varying doses of mineral
and organic fertilizers on the height of the main tomato stem, the number of lateral branches, and
the NPK content in vegetative and reproductive organs.

Key words: repeated tomato crop, dill, soil, available phosphorus, growth stages, phenolo-
gical phases, mineral fertilizers, organic fertilizers, organo-mineral compost, synergistic effect,
phosphorus mobilization, fertilization system.

Kirish. O'simlikning o'sib rivojlanishi
uning biologik siklida muhim fiziologik

tahlil qgilish  “MeToabl arpOXMMMUYECKMX,
arpodmanYeckmnx Un MUKpobuonormnyec-

jarayon bo'lib, bu jarayon o'simlik turi,

navi, yetishtirish muhitining iglimiy va
tuprog sharoitlari hamda go'llanilgan
agrotexnologik tadbirlarga bevosita

bog'lig. Pomidorning o'sishi va rivojlanishi
esa hududning agroiglimiy xususiyatlari
va agrotexnik  chora-tadbirlar  tizimi
bilan uzviy chambarchas bog'ligdir. Olib
borilgan tajriba natijalari tahliliga ko'ra,
pomidor o'simligining vegetatsiya davrida
o'tkazilgan fenologik kuzatishlar ushbu
ekinning o'sishi va rivojlanishiga go'llanil-
gan agrotexnik tadbirlar, xususan, mineral
o'gitlar fonida bentonit, organik o'g'it
go'ng hamda ular asosida tayyorlangan
organomineral kompostlarning kompleks
go'llanilishi  natijasida ijobly gonuniyat
kuzatildi. Ushbu tadgigotda biz turli
me'yordagi mineral va organik o'g‘itlarning
pomidor asosiy poyasi balandligi, yon
shoxlar soni hamda vegetativ va generativ
organlardagi NPK miqgdoriga ta'sirini
o'rganish katta ilmiy va amaliy ahamiyatga
ega.

Materiallar va uslublar. Yugoridagi
dolzarb vazifalardan kelib chiqgib, tajriba-
larni o'tkazish, mineral va organik o‘g'itlar
hamda  tuprog namunalarini  olish,

KX MCCNegoBaHWM B MOMEBbIX XTOMKOBbIX

panoHax" (1963) asosida, O'zPITIning
uslubiy qgo'llanmasiga muvofig amalga
oshirildi  [3].  Shuningdek, tadqgiqgotlar

va Kkimyoviy tahlillar “Dala tajribalarini
o'tkazish uslublari” [4], "Arpoxmmmyeckme
MeTobl MCCeOoBaHMa MOYB, PAaCTEHUN U
yoobpeHun” [5].

Natijalar va munozara. Mineral,
organik va organomineral o'g‘itlarning
go'llanilishi esa o'simlik bo'yining intensiv
o'sishini ta’'minladi, aynigsa shonalash va
gullash fazalarida sezilarli o'sish kuzatildi.
Olib borilgan tajriba natijalari  shuni
ko'rsatdiki, mineral o'g‘itlar fonida qo'l-
lanilgan bentonit, go'ng va organomineral
kompostlar pomidor o'simligining o'sishi
va rivojlanish sur'atini sezilarli darajada
jadallashtirgan. Xususan, oshirilgan mine-
ral o'g'itlar foni (N150P120K100) ostida
turli go'shimcha organik o'gitlar go'llanil-
gan variantlarda  o'simlik  bo'yining
o'sish intensivligi yugori bo'ldi. Masalan:
Shonalash fazasida pomidor bo'yi mineral
o'g'itlar fonida bentonit, go‘'ng va organo-
mineral kompost qo'llanilgan variant-
larda, mos ravishda, 37,2; 39,3 va 43,3 smni
tashkil etdi. Gullash fazasida esa ushbu
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ko'rsatkich 548; 56,5 va 581 sm gacha
yvetdi. Eng yugori o'sish natijasi organo-
mineral kompost (21 t/ga) go'llanilgan
variantda gayd etildi. Meva tugish fazasida
bu ko‘rsatkich 80,4 va 79,6 smni tashkil
etib, nafagat o'g'itsiz-nazorat varianti, balki
fagat mineral o'g'it go'llanilgan variantlarga
nisbatan mos ravishda, 11,9 va 16,4 sm ga
yuqgori bo'ldi.

Mineral o'd'itlar (N150P120K100) va
(N120P100K80) fonida organik o'g'it sifatida
go'ng (15 t/ga) go'llanilgan variantda
esa o'simlik bo'yi ,mos ravishda 773 va
76,8 smni tashkil etib, mineral o'g'itlar

(N150P120K100) va (N120P100K80) fonida
21t/ga organomineral kompost go'llanilgan
(5-10) variantlarga nisbatan 31 va 2,8 sm
past natija gayd etildi.

Kamaytirilgan mineral o'd‘itlar foni
(N120P100K80) sharoitida ham o'simlik
o'sishi ijobiy dinamika ko'rsatdi: bentonit
(6 t/ga) qgo'llanilgan variantda gullash
va meva tugish fazalarida bo'yi, mos
ravishda /512 va 729 smni tashkil etdi;
go'ng (15 t/ga) go'llanilganda — 547 va
76,8 sm; organomineral kompost (21 t/ga)
go'llanilgan variantda esa 57,5 va 79,6 sm ni
tashkil etdi.

Mineral va organik o‘g‘itlar hamda organomineral kompostlarni pomidor asosiy
poyasining balandligiga ta’'siri, sm 2024 y

Minera
Kuzgi o'gitlarningyillik | _ - Pomidor poyasining balandligi, sm
No bug doydan me’yori, kg/ga § _g> S
| bo'shagan g 3 5
maydon * | 3-4chinbarg Meva | o
N P K (kochat) Shonalash | Gullash tugish Pishish

1 - - - - - 114 16,5 21,7 26,8 33,3
2 150 | 120 | 100 15,5 32,7 49,9 68,5 73,6
3 150 | 120 | 100 6 17,3 37,2 54,8 73,6 80,1
4 150 | 120 | 100 15 18,8 39,3 56,5 77,3 82,4
5 150 | 120 | 100 21 20,7 43,3 58,1 80,4 84,3
6 | -] - 21 135 21,6 203 | 31,7 | 394

210" 150" "110
7 120 | 100 80 11,7 29,5 43,3 63,2 72,1
8 120 | 100 | 80 6 15,5 33,7 51,2 72,9 78,5
9 120 | 100 80 15 18,3 37,5 54,7 76,8 81,7
10 120 | 100 | 80 21 19,9 42,8 57,5 79,6 85,1
11 - - - 21 13,0 22,1 28,9 33,2 394

Tajriba davomida kuzatilishicha, dona pomidor massasi hisoblanadi.

vegetatsiya davri oxirida o'simlik bo'yining
o'sish sur'ati biroz pasaygan, bu holat
tuprogda harakatchan ozig moddalar va
foydali  mikroorganizmlar  migdorining
kamayishi bilan izohlanadi.

Pomidor hosildorligini  belgilovchi
asosiy vegetativ hamda generativ orga-
nlardan biri - bu uning yon shoxlar soni,
bir o'simlikdagi mevalar soni va bir

Shuning uchun ularning ko'rsatkichlariga
turli agrotexnik omillarning ta'sirini o'rga-
nish muhim ilmiy va amaliy ahamiyatga
ega.

Tadgigot natijalari shuni ko'rsatdiki,
mineral o'g'itlar fonida organik o'g‘it go'ng
va organomineral kompostlarni qgo'llash
pomidor o'simligida yon shoxlar sonining
ortishiga sezilarli ta'sir ko'rsatdi. O'g'it
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berilmagan nazorat variantida o'simlik-
ning gullash va meva pishish fazalarida
rivojlanish  sust bo'lib, meva pishish
davrida yon shoxlar soni atigi 2,9 tani
tashkil etdi. Aksincha, mineral o'g'itlarning
oshirilgan (N150P120K100) va kamaytiril-
gan (NI20P100K80) me'yorlarida bu
ko'rsatkich mos ravishda 6,1 va 59 taga
etdi. Tadgigot natijalari shuni ko‘rsatdiki,
mineral o'g‘itlar fonida qgo‘shimcha oziga
sifatida bentonit, go'ng va ular asosida
tayyorlangan organomineral kompostlar-
dan foydalanish pomidor o'simligining
vegetativ rivojlanish ko'rsatkichlari, xusu-
san yon shoxlar sonining ortishiga ijobiy
ta'sir ko'rsatdi. Ushbu o‘zgarish aynigsa,
o'simlik poyasi balandligining oshishi
bilan parallel ravishda kuzatildi. Aynigsa,
mineral o'gitlarning oshirilgan
(N150P120K100) va kamaytirilgan
(N120P100K80) me'yorlari fonida 21 t/ga
organomineral kompost qgo'llanilgan 5
va 10-variantlarda pomidor o'simligining
yon shoxlari migdori eng yugori bo'ldi.
Ular mos ravishda shonalash, gullash va
meva pishish fazalarida 4,7, 58 va 7,1 dona
hamda 4,9; 56; 70 dona miqgdorida gayd

AGROKIMYO

etildi.

Xulosa. Takroriy sabzavot ekini
pomidorda 21 t/ga organomineral
kompostning keyingi  ta'siri  fonida

pomidordan keyin ekilgan oralig ekin
ukropni mineral o'g'itlarning N50P50K50
kg/ga me'yori bilan oziglantirilganda
tuprogning agrokimyoviy  xossalariga
jjobiy ta'sir ko'rsatdi va tuprogda qgoldir-
gan ildiz-ang'iz (24,6-23,41 s/ga) goldiglari
bilan birga 114,3-1057 kg/ga azot, 517-
448 Kkg/ga fosfor va 114,0-110,0 kg/ga
kaliy qgoldirilishi ma'lum bo'lib, tuprog
unumdorligini tiklashga ijobiy ta'sir etgan.
Takroriy sabzavot ekini (pomidor)+oralig
ekin (ukrop); asosiy ekin g'o'za almashlab
ekish tizimida takroriy sabzavot ekini
pomidorda go'llanilgan 21 t/ga kompost-
ning dastlabki, keyingi va so'ngi ta'sirlari
natijasida mineral o'g‘itlarni oshirilgan
hamda kamaytirilgan me'yorlari bilan
oziglantirilganda qurug massa to'planishi
mineral o'g'itlarni o'zi alohida go'llanilgan
variantlarga  nisbatan  sezilarli  ortib,
pomidorda 16,96-22,51 g/o'simlik, ukropda
26,5-30,5 g/o'simlik, g'ozada esa 64,18-
82,38 g/o'simlik yugori bo'ldi.
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Annotation. This study investigates the physico-chemical stratification and salinity
dynamics of residual-marshy soils formed on the dried bed of the Aral Sea. Field investigations
were conducted at experimental plots located in the Aral Lowland (‘0" point), covering a soil
profile depth of 0-200 cm. The results reveal a pronounced vertical heterogeneity in salt
distribution, with moderate to strong salinity prevailing within the 0-45 cm layer. The dominant
salinity types are chloride-sulfate and magnesium-sodium. Maximum accumulation of dry
residue and soluble salts was observed in the 0-2 cm and 22-29 cm horizons, which is attributed
to intense surface evaporation and capillary rise of shallow groundwater. The exchangeable
cation composition is dominated by Mg?" and Na’, indicating hydromorphic soil formation
conditions. The findings provide valuable insights into soil degradation processes and serve as
a scientific basis for developing effective reclamation and land restoration strategies in the dried
Aral Sea region.

Key words: Aral Sea, residual-marshy soils, soil salinity, ion distribution, land degradation.

AHHoOTauUmA. B cTaTbe MNpencraBneHbl pesynbraThl MCCNegoBaHUM GU3UMKO-XMMMYECKOM
CTPaTUOUKALMKM U OUMHAMUKIM 3aCONEeHNA OCTaTOYHO-00M0THbIX MOYB BbICOXLLEro gHa ApasnbCKoro
Mop4a. ViccnenoBaHMa MpoBefeHbl Ha 3KCMepUMeHTalbHbIX y4acTKax ApanbCKoW HU3MEHHOCTU
(«touka O») mo npodwmno 0-200 cM. YCTaHOBMEHO, UTO pacrpeneneHme conem no BepTUuKanu
oTAMYaeTca BblIPaXKEHHOW HeogHOPOOHOCTbo: B cnoe 0-45 cM npeobnagaeT cpenHee U
CUNbHOE 3aconeHne xNopuaHo-cyNbdaTHOro W MarHWeBO-HaTpPMeBOro Tuna. MakcumanbHoe
HaKoMMeHMe Cyxoro ocTaTKa W J1erkopacTBOPMMbIX COMen OoTMedeHOo B cnodax 0-2 cM un 22-29
CM, YTO CBH933aHO C MpoueccaMu UCMaAPEHUTI M KaAaNWANAPHOro noobemMa rpPyHTOBbIX BoOd. B
COCTaBe MOMMOLLAKWIErO KOMMAEKCa AOMUHMPYIOT Mg?* 1 Na*, 4To oTparkaeT rMaPOMOPPHbIN
XapaKTep No4yBoobpa3oBaHUA. onydeHHble pPe3ynbTaThl MMEKOT BayKHOe 3HadeHMe O19 OLUEHKM
aerpagaumm nods M paspaboTKky Hay4dyHO OOOCHOBAHHbLIX Mep MO PeKyNbTMBaLMM 3aCONEHHbIX
3eMerlb BbICOXLLIEro aHa ApalibCKOro Mop4.
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Kno4yeBble c/1oBA: ApasbCKoe MOpPe, OCTaTOYHO-OOMOTHbIE MOYBbI, 3acofieHune, MOHHbI
COCTaB, oerpagauma noys.

Annotatasiya. Ushbu tadgigot Orol dengizining qurigan tubida shakllangan goldig-
botgog tuproglarning fizik-kimyoviy gatlamlanishi va sho'rlanish dinamikasini baholashga
bag'ishlangan. Tadqgigotlar Orolbo'yi pasttekisligining “0" nugtasida joylashgan tajriba
maydonlarida 0-200 sm chuqurlik bo'yicha olib borildi. Natijalar tuprog profilida tuzlarning
notekis tagsimlanganligini ko'rsatdi: 0-45 sm gatlamda o'rtacha va kuchli sho'rlanish ustun
bo'lib, sho'rlanish turi asosan xlorid-sulfat va magniy—-natriy xususiyatiga ega. Qurug qgoldig va
eruvchan ionlarning maksimal to'planishi 0-2 sm hamda 22-29 sm gatlamlarda gayd etildi,
bu bug'lanish va grunt suvlari kapillyar ko'tarilishi bilan izohlanadi. Almashinuvchi kationlar
tarkibida Mg?" va Na® ustunligi tuprogning gidromorf sharoitda shakllanganligini ko'rsatadi.
Olingan natijalar Orol dengizi qurigan tubida tuprog degradatsiyasini baholash va rekultivatsiya

choralarini ishlab chigishda muhim ilmiy ahamiyatga ega.
Kalit so‘zlar: Orol dengizi, goldig-botgoq tuproglar, sho'rlanish, ionlar tagsimoti, tuproq

degradatsiyasi.

Intarduction. The Aral Sea region
has undergone profound environmental
changes over the past decades, primarily
due to anthropogenic water withdrawals
and climatic variations[1]. highlighted the
dynamics of vegetation in the Aral Sea
coast, noting significant shifts in plant
communities as a result of both natural
and anthropogenic factors. The study
emphasized that these changes have led
to a decline in biodiversity and alterations
in  ecosystem  services. Similarly [2],
demonstrated the potential of combining
soil data with remote-sensing information
to detect salinity hazards in semi-arid
regions, underscoring the importance of
integrated monitoring for sustainable land
management [3].Provided comprehen-
sive remote sensing and ground-based
analyses of the dried Aral Sea bed, revealing
extensive soil salinization and degradation
processes. According to [4], accurate agri-
cultural data are critical for assessing soil
quality and guiding mitigation strategies
in such degraded areas [5]. employed
optical Sentinel-2 imagery and nonlinear
regression models to estimate soil salinity
in the dried bed of Urmia Lake, which
parallels the challenges observed in the
Aral Sea Basin [6]. Modeled irrigated cotton
production under shallow groundwater
conditions in the Aral Sea Basin, illustrating
how soil salinity dynamics can influence
crop yields [7]. Examined aridity indices in
Southern lItaly, providing a methodological

framework that can be applied to arid
regions like Central Asia. Similarly,
global datasets on precipitation and
evapotranspiration, as compiled by [8],
offer crucial insights into drought and
desertification trends relevant to the
Aral Sea [9]. Further corroborated the
extensive degradation of the Aral Sea
bed through combined remote and
ground studies, emphasizing the need
for sustainable restoration measures [10].
Analyzed temporal and spatial changes in
temperature and precipitation in Central
Asia, highlighting significant climatic
pressures on water resources and soil
quality [1]. Proposed bias-correction
techniques for aridity index simulations,
enhancing the accuracy of climate
model projections for dryland regions
[12]. Investigated the impact of plantation
development on biological soil crusts
and topsoil properties in northern China,
which can inform rehabilitation strategies
for degraded soils in the Aral region[13].
Studied the differential response of soil
microbes and endophytes to geochemi-
cal changes, highlighting the importance
of microbial monitoring in environmental
assessments[14]. Documented tempera-
ture changes in Central Asia between
1979 and 2011, reinforcing the observed
trends of regional warming and its
implications  for  soil  salinization[15].
Evaluated the potential cooling effect of
Aral Sea restoration, demonstrating the
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interconnection  between  hydrological
interventions and local climate modera-
tion [16]. Combined remote sensing
and modeling approaches to assess soil
salinity in irrigated areas, offering practical
guidance for sustainable agriculture in
the basin [1718]. Documented dust and
sand transport across the Aral Sea region,
underscoring the ecological consequen-
ces of land desiccation [19]. Explored
remediation techniques and biochar
applications in degraded soils, suggesting
feasible approaches to restore soil health
in  saline-affected areas[2]]. Analyzed
changes in soil properties and enzyme
activities along afforestation gradients
on the dry Aral Sea bed, demonstrating
positive effects of vegetation restoration
[22]. Provided an overview of historical
and current ecological conditions in
the Aral region, emphasizing long-term
environmental degradation [23]. Assessed
irrigated land salinization, illustrating the
critical interplay between agricultural
practices and soil degradation [24].
Analyzed drought dynamics in Central
Asia using GRACE data, confirming
widespread  water  stress  and its
implications for regional soils[25]. Proposed
a remote sensing-based approach for
hydro-saline land degradation assessment,
reinforcing the role of geospatial
technigues in  monitoring[26]. Studied
the effect of biopreparations on cotton
under salinization, highlighting practical
interventions to mitigate soil stress [27].
Documented glacier changes in the
Eastern Pamir, indirectly affecting water
availability and soil conditions down-
stream [28]. |dentified potential vegeta-
tion establishment areas on the dried

Aral Sea floor using satellite imagery,
contributing to restoration planning.
Provided foundational knowledge on

heavy metal uptake and soil interactions,
relevant to contaminated sites. Examined
human vulnerability to climate change
in the Aral Sea Basin, emphasizing
socio-environmental feedbacks utilized
satellite monitoring to assess large-scale

water storage depletion, directly linking
hydrological changes to soil degradation
mapped cropland abandonment in the
basin, illustrating land-use changes as a
driver of ecological transformation. Finally,
evaluated the impact of soil nutrient
medium on crop yields, demonstrating the
agricultural significance of soil restoration
in the Aral Sea region. These studies
collectively underscore the complex
interactions between climate, hydrology,
soil  salinization, vegetation dynamics,
and human interventions in the Aral Sea
Basin. Integrated monitoring, remote
sensing, and sustainable management
practices are essential for mitigating
environmental degradation and promo-
ting ecosystem recovery.

1. Result

1.1 Residue Content and Salinity

In the “0" point residual-marshy
soils of the Aral region, studied on 0-10 ha
plots, the dry residue content ranged from
4.835% to 1.979%, progressively decreasing
with increasing soil depth. The highest
accumulation of dry residue was observed
in the 0-2 cm and 22-29 cm layers,
whereas deeper horizons contained lower
amounts, ranging from 0.61% to 1.91%. This

vertical pattern indicates that organic
matter is primarily concentrated in the
surface  and intermediate horizons,
likely reflecting the combined effects

of plant litter deposition and limited
decomposition under marshy conditions.
1.2. Carbonates and Salinity Indices
The concentration of bicarbonates
(HCOs) was low, fluctuating between
0.003% and 0.015%, suggesting minimal
carbonate accumulation in these soils.
The chloro-sulfate index (Cl) ranged from
0.390% to 0.900%, while sulfate ion (SO4?)
content decreased from 2.850% to 0.860%
with depth. Calcium (Ca?*) concentrations
varied between 0.453% and 0.185%,
magnesium (Mg?’) ranged from 0.597%
to 0140%, and sodium (Na*) remained
relatively constant between 0.013% and
0.019%.This ion composition characterizes
the soils as chloride-sulfate type salinized,
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ranging from moderately to highly saline
in the 0-45 cm soil layer. Such vertical
distribution of soluble salts is consistent
with patterns commonly observed in
marshy soils under arid and semi-arid
conditions, influenced by capillary rise and
evaporation.

1.3. Chloride and Sulfate lons

Chloride (Cl) concentrations fluctua-
ted between 027% and 118% across soil
horizons, whereas sulfate (SO4?) varied
from 0120% to 0.480%, with maxima
recorded in the 0-2 cm and 22-29 cm
layers. These trends indicate that soluble
salts accumulate primarily in the surface
and near-intermediate horizons, likely
as a result of evaporation and shallow
groundwater dynamics.

AGROKIMYO

1.4. Calcium and Magnesium lons

Calcium (Ca?') ions were highest
in the 02 cm and 2-6 cm layers, while
deeper  horizons showed  markedly
lower concentrations (0.010% to 0.160%).
Magnesium (Mg?*) exhibited a decreasing
trend with depth. This pattern is typical
of marshy saline soils, where soluble
cations accumulate in the upper horizons
due to surface salinization and limited
leaching in  waterlogged conditions.
The residual-marshy soils of the Aral
Lowland “0" point and Moynaqg district
were analyzed for residue content.
In the upper layers (02 cm), residue
content ranged from 2.69% to 43.00%,
while in deeper horizons it decreased to
0.49-191% (Pic.1).

Figure 2. Vertical distribution of Cl -~and SO.2 - ions (%)

The observed vertical distributions of
dry residue and soluble ions in the residual-
marshy soils of the Aral region demon-
strate moderate to strong salinization
within the 0-45 cm layer, predominantly
of the chloride-sulfate type. The dual
peaks in residue and salt content at
0-2 cm and 22-29 cm indicate layered
accumulation resulting from:

- Surface evaporation, leading to salt
and organic matter concentration in the
topsail.

- Capillary rise from shallow
groundwater, promoting accumulation in
intermediate horizons.

- Negligible carbonate formation,
characteristic of marshy and waterlogged
conditions.These findings are essential
for understanding soil fertility and salinity
dynamics in degraded marshy soils of the
Aral Sea region. They suggest that effective
soil  reclamation strategies, including
leaching or amendment applications,
may be necessary to mitigate salinity in
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the upper horizons and improve agri-

cultural potential. The higher residue
content in the upper layers indicates
organic  matter accumulation. The
decrease with depth correlates with

increased salinity and ion concentration.

2. Salinity Chemistry

The salinity types in Aral Lowland “O"
point soils were as follows:

- Upper layers: chloride-sulfate,
slightly saline.
- Lower layers: chloride, sulfate-

chloride, moderately to strongly saline.

« Discussion: Chloride dominates
in the upper layers, while lower layers
contain a mixed sulfate-chloride salinity,

characteristics. Magnesium ions (Mg?)
in the studied layers ranged from 0.12%
to 013% in the upper horizons, whereas
in the lower horizons their concentration
decreased to between 0.006% and
0.03%. Sodium ions (Na*) did not exhibit
a clear distribution pattern across the
soil profile. Specifically, in the 6-22 cm,
40-70 cm, and 85-120 cm layers, Na*
concentrations varied between 0.08%
and 0.14%, while in other horizons, chloride
ion (ClI) content was relatively high,
ranging from 0.28% to 0.62%.

3. Exchangeable Cations

The distribution of exchangeable
cations in 0-120 cm layers is summarized

reflecting the  soil's hydromorphic  as follows:
lon Upper Layer (%) Lower Layer (%) Notes
Ca* 26.1-61.6 1.4-8.0 Supports soil structurein upper horizons
Mg?* 35.4-72.2 649 Dominant with Na*
K 0-0.1 0.1-0.9 Very low
Na* 1.2-2.9 27-86.5 High in lower horizons

Figure 3. Vertical distribution of
exchangeable cations (mg/eq) in
residual-marshy soils

Mg?* and Na*' dominate the soil’s
exchange complex, while Ca?" s
concentrated in upper layers supporting
soil structure. K* plays a minor roleThe

suggest localized salt accumulation,
which may be influenced by capillary rise,
evaporation, and shallow groundwater
interactions. These results indicate that

Mg?" is concentrated in the surface
layers, likely due to limited leaching
and evapoconcentration, whereas
Na'distribution is irregular, reflecting

the complex dynamics of soluble salts in
marshy saline soils.
Conclusions

Based on the comprehensive
experimental studies conducted on
the dried bed of the Aral Sea, the
following conclusions can be drawn:
Heterogeneous Soil Salinity: The semi-
consolidated sandy desert-salt marsh
soils of the Aral Sea's dried bed exhibit
non-uniform  salt  distribution  across
vertical layers. In the first experimental
plot, moderate salinity was observed in
the 0-22 cm layer, weak salinity in the

vertical variation reflects salinity and 22-145 cm layer, and moderate salinity

hydromorphic processes. The elevated in the 145-200 cm layer, predominantly of

chloride levels in  certain  horizons magnesium-sodium type. In the second
295
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plot, strong salinity extended uniformly
across the 0-155 cm profile, primarily

of calcium-magnesium type. Variable
Accumulation of  Toxic  Salts: The
accumulation and vertical distribution

of toxic salts do not follow a consistent
pattern. In the first experimental site,
salt concentration peaked in the 0-2 cm
layer, decreased between 2-150 cm, and
increased again at 150-200 cm. In the
second site, salts were evenly distributed
throughout the 0-155 cm profile.
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QISHLOQ XO‘JALIGI EKINLARIDA O‘G‘ITLAR ISTE'MOLINI
OPTIMALLASHTIRISH

Shamsiddinov To‘lqgin Shamsiddinovich, dotsent
Mirxaydarova Gulmira Sultanovna, dotsent
Karimov Muradjan Umarovich, dotsent

Toshkent davlat agrar universiteti

Annotatsiya. Magolada 2010-2025 yillar davomida jahon gishlog xo'jaligida va O'zbekiston
Respublikasida mineral o'd'itlar iste'molining dinamikasi FAO, Xalgaro o'd'itlar assosatsiyasi
(IFA) hamda Jahon bankining statistik ma'lumotlari asosida tahlil gilingan. Tadgigot natijalari
mineral o'g‘itlarni go'llash me'yorlarining oshishi har doim ham hosildorlikning mutanosib o'sishi
bilan birga kechmasligini, aynigsa sug‘oriladigan erlarda yaggol namoyon bo'lishini ko'rsatadi.

O'zbekiston sharoitida ozig moddalardan foydalanish samaradorligi (NUE) nisbatan
past darajada saglanib golayotgani asoslanadi, bu holat tuproglarning sho'rlanishi, azotning
yo'qotilishi, shuningdek tuproglarda organik moddalar miqgdorining etarli emasligi bilan
bog'ligdir. Shuningdek, mineral o'd'itlarni haddan tashgari go'llashning ekologik ogibatlari,
jumladan suv resurslarining ifloslanishi va tuprog degradatsiyasi masalalari ko'rib chigilgan.

Bargaror gishlog xo'jaligi rivojlanishining ustuvor yo'nalishlari sifatida anig dehgonchilikni
joriy etish, ozig moddalarni boshqgarishning 4R konsepsiyasini go'llash hamda o'simliklarni
oziglantirishda organik va mineral manbalarni integratsiyalash taklif etilgan. Olingan natijalar
agrar siyosatni takomillashtirish va O‘zbekiston sharoitida o'g‘itlash tizimlarini optimallashtirish
bo'yicha ilmiy asoslangan tavsiyalar ishlab chigishda amaliy ahamiyatga ega.

Kalit so‘zlar: mineral o'g‘itlar, oziga moddalaridan foydalanish samaradorligi, 4R konsep-
siyasi, anig dehgonchilik, tuproqg sho'rlanishi, O'zbekistonda gishlog xo’jaligi.

AHHOTauMA. B cTaTbe nMpoaHanm3rpoBaHa [AOWHaMUKa noTpebneHnsa MuHepanbHbIX
YOOBpEeHMN B MUPOBOM CEMbCKOM XO3AaWCTBe U B Pecnybnuke YsbekucrtaH 3a nepuon 2010-
2025 rogoB Ha OCHOBe CTaTucTudecKkmx AdaHHbix OAO, MexkayHapoaHow  accoumatsiv
yoobpeHun (IFA) n BcemumpHoro 6aHka. [Noka3aHo, Y4To POCT HOPM BHECEeHWUS MUHepanbHbIX
yoobpeHur He Bcerda COMpPOBOXAAETCA MPOMOPUMOHANbHbIM YBENWMYEHWEM YDPOXAMHOCTH,
0COBEHHO B YCNOBMAX MpeobnagaHua opollaeMblix 3eMenb. OB0CHOBaHO, YTO B Y36ekucTaHe
COXpPaHAETCa OTHOCUTENbHO HM3KaA 3PPEKTMBHOCTb MCMOMb30BaHMA MUTATENbHbIX BELIECTB
(NUE), uTOo CBF3aHO C 3aco/ieHMeM MOo4YB, MOTePAMKM a30Ta, @ TakXKe HeOOoCTaTOYHbIM COAEPIKa-
HVMEM OPraHWYecKoro BEeUIeCTBa B MOYBax. PaccMaTpuBalOTCA 2KOMOrMyeckune mnocnencTBug
M3BbITOYHOrO MPUMEHEHMA yOobpeHW, BKItOYaAa 3arpasHeHre BOOHbIX PeCcypCcoB W Aerpana-
UMIO MoYB. B KauecTBe MPUMOPUTETHbLIX HaMpaBneHWM YCTOMYMBOIO Pa3BUTUA Mpeasiaratorcs
TOYHOE 3emyiefenme, KOHUENUMA YyMpaBneHna nuTaTelbHbIMKM BellecTBaMn 4R 1 mHTerpauusa
OPraHUYEeCKMX U MUHEPASbHbIX WCTOYHWMKOB MUTAHUA pacTeHui. [lonyyeHHble pe3ybraThl
MMEIOT MpaKTUYeCcKoe 3HaYeHre ON9 COBepPLUIEHCTBOBAHUSA arpapHoOM NOAUTUKK 1 Ppa3paboTKu
Hay4HO OOOCHOBaHHbLIX PEeKoOMeHaaUMM Mo ONTUMKM3aUMK CUCTEM YAO0OPEeHUa B YyCnoBUAX
Y36eKucTaHa.

KnouyeBble c/10BA: MUHepanbHble ynobpeHud, 3dPeKTMBHOCTb WMCMONb30BaHMA MNuTa-
TENbHbIX BELLECTB, KOHUEeNUMA 4R, TouHOe 3emMnenenme, 3aCoeHme noYB, CEMbCKOe XO39MCTBO
Y36eKucTaHa.

Annotation. This paper analyzes trends in mineral fertilizer consumption in global
agriculture and in the Republic of Uzbekistan over the period 2010-2025, using statistical
data from FAQO, the International Fertilizer Association (IFA), and the World Bank. The results
indicate that increasing fertilizer application rates does not necessarily lead to proportional
yvield growth, particularly under irrigated farming systems. In Uzbekistan, relatively low nutrient
use efficiency (NUE) is associated with soil salinization, nutrient losses, and insufficient soil
organic matter content. The study discusses environmental risks linked to excessive fertilizer
use, including water pollution and soil degradation. Precision agriculture technologies, the 4R
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nutrient stewardship framework, and integrated use of organic and mineral nutrient sources
are identified as key pathways to improve fertilizer efficiency and ensure long-term soil fertility.
The findings provide scientific support for policy development and practical recommmendations
aimed at enhancing sustainable fertilizer management in irrigated agricultural systems.

Key words: mineral fertilizers, nutrient use efficiency, 4R nutrient stewardship, precision
agriculture, soil salinization, Uzbekistan agriculture

Mavzuning dolzarbligi. Qishlog
xo'jaligida o'g'itlardan foydalanish ekinlar
hosildorligini oshirish, ozig-ovgat xavfsizli-
gini ta'minlash va tuprog unumdorligini
saglab golishda hal giluvchi omil hisob-
lanadi. Mineral o'd'itlar (azotli, fosforli,
kaliyl) hamda organik o'g‘itlar (go‘ng,
o'simlik goldiglari) gishlog xo'jaligi ishlab
chigarishining  asosiy  resurslaridandir.
Birog o'g'itlardan samarali wva ilmiy
asoslangan foydalanish masalasi 2024—
2025 yillarda ham global migyosda dolzarb
bo'lib golmogda.

Qishlog xoYjaligi ko'plab mamlakat-
larda  muhim igtisodiy sektor bo'lib
golmogda. Qishlog xo'jaligi rivojlanayot-
gan mamlakatlar uchun ozig-ovgat va
daromad manbaidir. Ammo qgishlog
xo'jaligi ishlab chigarishi tabiiy resurslar-
ning degradatsiyasiga ham olib kelishi
mumkin. Noto'g‘ri dehgonchilik usullari
tuprog eroziyasi ta'sirida tuproq
unumdorligini  yo'gotilishiga olib keladi.
Kimyoviy o'd'itlar, pestitsidlar va intensiv
sug'orish orgali hosildorlikni  oshirishga
garatilgan sa'y-harakatlar ekologik va
salomatlik  uchun  xarajatlarni  talab
giladi. Sug‘oriladigan yerlarning sho'r-
lanishi  natijasida tuprog unumdorligi
keskin pasayishi kuzatilmoqgda. Shunday
qilib, qishlog xoYjaligi ishlab chigarishi
uchun resurslardan noto'g‘ri  foydala-
nish juda katta salbiy ogibatlarga olib
keladi.

O'g'itlardan  ortigcha  foydalanish
atmosferaga sezilarli migdorda issigxona
gazlarini  ko'p chigishiga sabab bo'l-
moqgda. Mineral o'd‘itlar bilan haddan
tashqgari  oziglantirish  zararli  bo'lishi
mumkin, chunki haddan tashqgari ko'p
o'g'it "kuyish" ga olib kelishi mumkin,
barglarning qurib ketishiga va o'simlik-
ning shikastlanishiga yoki hatto nobud
bo'lishiga olib keladi. Ko'pgina sanoati

rivojlangan  mamlakatlarda o'g‘itlardan
ortigcha foydalanish yer usti va yer osti
suvlarining  ifloslanishiga  olib  keldi.
Qishlog xofjaligi  yerlari  resurslarining
yagona to'g'ri  kombinatsiyasi mavjud
emas, chunki u mahalliy iglim, yer sifati va
igtisodiy rivojlanishga bog'lig; o'g'itlarni
go'llash darajalari va me'yorlari mamla-
katlar va vaqgtga qgarab farg giladi, ekin
turiga, iglim, tuprogga hamda qo'llanila-

digan ishlab chigarish  jarayonlariga
bog'lig.
O'd'itlar iste'moli  odatda  ekin

maydonlariga qgo'llanilgan ozig moddalar
(N, P205, K20O) migdori orgali baholanadi.
FAO statistik tahlillarda kalendar il
(yanvar-dekabr) konsepsiyasini qgo'llaydi.
Ayrim mamlakatlar hosil vili (iyul-iyun)
bo'yicha hisob yuritishi sababli, ma'lumot-
larni vagt bo'yicha tagqgoslashda ushbu
jihatni e'tiborga olish talab e'tiladi.
2024-2025 yillarda ham FAO tashkilo-
ti tomonidan o'gitlar ishlalbb chigarish,
import, eksport va iste'mol ko'rsatkich-
larini yangilangan metodologiya asosida,
ya'ni umumiy mahsulot emas, balki ozig
moddalar kesimida tagdim etishni davom

ettirmoqgda.
“Yashil ingilob” natijasida so'nggi
o'n yilliklarda ko'plab mamlakatlarda

hosildorlik sezilarli oshdi. Birog bu o'sish

parcha hududlarda bir xil kechmadi:
Rivojlangan mamlakatlarda yuqori
texnologiyali, intensiv dehgonchilik
tizimlari ustun. Rivojlanayotgan

mamlakatlarda esa hosildorlik ko‘pincha
tuprog holati, yog‘ingarchilik, sug‘orish
imkoniyatlari va urug'lik sifatiga bog'lig.

2024-2025 vyillarda ham tadgigotlar
va agrar ta'limga sarmoya Kiritish hosil-
dorlik bargarorligining asosiy sharti sifati-
da garalmoqgda.

Mineral o'g‘itlarni haddan tashqari
go'llash gator salbiy ogibatlarga olib kelishi
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mumkin:

- Atmosferaga issigxona gazlarining
chiqgishi (N2O);

- Yer usti va yer osti suvlarining nit-
ratlar bilan ifloslanishi;

- O'simliklarda "“o'g‘it kuyishi”, barglar
qurishi va hosilning pasayishi.

Shuningdek, intensiv sug'orish bilan
bog'lig holda sug'oriladigan vyerlarda
sho'rlanish  muammosi 2025 vyilga kelib
yanada kuchaygan global muammo-
lardan biri bo'lib golmoqgda.

AGROKIMYO

FAO va Jahon Banki (World
Bank) ma'lumotlariga ko'ra, 2023 vyilda
O'zbekistonda bir gektar ekin maydoniga
to'g'ri keladigan o'd'it sarfi taxminan 303
kg/ga ni tashkil etgan — bu 2010-2020
villararo ko'rsatkichlarga nisbatan ancha
yugori darajadir (1-rasm). Bu ko'rsatkich
O'zbekistonni  mintagada yuqgori o'g'it
sarfiga ega davlatlar gatoriga go'ymoqgda
va bu hosildorlikni yugori darajada sag-
lashga bo'lgan davlat siyosati va subsidiya-
lar bilan bog'lig.

T-rasm. 2010-2025 yillarda mineral o‘g‘itlar iste’moli dinamikasi O‘zbekiston va Jahon o‘rtacha

Ushbu ko'rsatkichlarni go'llab-
guwvatlovchi omillar quyidagilardan iborat:

- Talab va eksport yo'nalishlari. 2024
vilda agrar eksportning o'sishi fermerlar va
ishlab chigaruvchilarni mahsulot migdori
va sifatini tez oshirishga undadi, bu esa
o'g'itlardan foydalanish migdorini oshirishni
tagazo etdi.

- Subsidiya va kredit  siyosati.
Davlatning sulbsidiyalar va gishlog xo'jaligi
kreditlarini kengaytirishi fermerlar uchun
sun'ly ravishda o'g'it talabini oshirdi.

- Intensiv sug'orish va yetishtirish
texnologiyalari.  An'anaviy va intensiv
sug'orish tizimlari, aynigsa bioo'g‘it yoki
mineral asosidagi o'd‘itlarga  bo'lgan

ehtiyojni kuchaytirdi.
Birog yugori o'g‘it sarfi bilan birga

O'zbekistonda qgator xavflar namoyon
bo'lmogda:
- Tuprog sho'rlanishi  va yer

degradatsiyasi mahalliy darajada sezilarli
darajada o'smoqda, aynigsa sug‘oriladigan
verlarda. UNECE va ilmiy tahlillar tuproqg
sho'rlanishining xavfi yuqgori ekanligini
ta'kidlaydi va bu salbly tendensiyani
to'xtatish choralarini talab giladi.

- Nitrat bilan suvlarning ifloslanishi
— ortigcha o'g‘itlash yer usti va yer osti
suvlarini ifloslanishiga olib keladi.

Muhokama. O‘zbekistonda qishlog
xo'jaligida o'g'it sarfi bo'yicha dunyoda
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peshgadam davlatlar safida turibdi, bu
albatta ijobiy holat degan tushunchani
bermaydi.

Quyidagi gadamlar amalga oshirilsa,
O'zbekiston yugori o'g'it sarfini kamaytir-
gan holda hosildorlikni bargaror saglay
oladi wva tuprogning degradatsiyasini
sekinlashtirishi mumKkin:

1. O'd'itlarning hududiy-tartibli mig-
dorini  belgilash. Har bir viloyat va
sho'rlangan maydon uchun  tuproqg
tahliliga asoslangan mahalliylashtirilgan
go'llanmalar ishlab chigish kerak. Bu
maqgsadga garor gabul gilishda mahalliy
laboratoriyalar tarmog‘ini kengaytirish va
tuprog namunasi olish tizimini rivojlan-
tirish zarur.

2. Anig qgishlog xo’jaligi texnologiya-
larini joriy etish. Dronlar, sensorlar va yer
yo'ldoshlari  kuzatuvlari orgali o'g'itlarni
fagat zarur bo'lgan joy va vagtda go'llash
(variable rate application) o'g'it sarfini
kamaytiradi va hosildorlikni saglaydi.

3. Sug'orish tizimlarini modernizat-
siya qgilish va drenaj tizimini kuchaytirish

larini gayta ko'rib chigish. Hozirgi subsi-
diyalar o'g‘itga bo'lgan talabni oshira-
yotgan bo'lsa, ularni ekologik sharoitga
bog‘langan holda — masalan, organik
o'g'itlarga, biostimulyatorlarga va aniqg
gishlog xo'jaligi uskunalariga subsidiyalarni
ogilona yo‘naltirish magsadga muvofiq.

5 Tuprog va suv monitoringiga
investitsiya Kiritish zarur. Vakolatli
laboratoriyalar va mintagaviy monitoring
tizimlari orgali nitratlar, fosfatlar hamda
elektr o'tkazuvchanlik (EC) ko'rsatkichlarini
muntazam kuzatish sho'rlanish va iflos-
lanishni erta aniglash imkonini beradi.

6. Agronomik ta'lim va konsultatsiya
xizmatlari. Fermerlar uchun amaliy o'quv
kurslar, mobil ilovalar va tashrifchilar
orgali zamonaviy o'git qo'llash bo'yicha
tavsiyanomalarni targatish kerak.

7. Organik va mineral o'g'itlarni
birgalikda qgo'llashni joriy etish (integrat-
siya). Kompost, go'ng va biostimulyatorl-
arni kompleks tarzda qo'llash tuproqg
organik moddasini ko'paytiradi va 0z
navbatida o'g'it samaradorligini oshiradi.

zarur. Sho'rlanishni  kamaytirish magsa- Quyida O'zbekistonda mineral o'g'it-
dida samarali drenaj hamda yuvish lar iste'molining dinamikasi, o'g‘it sarfi,
(leaching) rejalarini joriy etish, shuningdek, qishlog xo'jaligida asosiy ekologik xavflar
suv  resurslarini tejovchi  zamonaviy va ularni o'g'itlar bilan bog'ligligi, optimal-
texnologiyalardan foydalanish lozim. lashtirilgan o'g‘it boshgarish choralari
4. Subsidiyalar va kredit mexanizm-  jadvallarda keltirilgan (1,2,3,4-jadvallar).
1-jadval
2020-2023 yillarda ayrim mamlakatlarda o‘g‘it sarfi (kg/ga)
JaBnarnap 2020 iun 2023 iun
Xwuroit 383,3 ~360
Slnonus 238,2 ~230
AQII 126,1 ~125
Typxust 149,6 ~155
V36exncron 254,5 ~300
2-jadval
2020-2023 yillarda ayrim mamlakatlarda o‘g‘it sarfi (kg/ga)
Yil O‘g‘it sarfi, kg/ga Izoh
2010 205,4 FAO ma’lumotlari, intensivlashuv boshlanishi
2015 228,0 Subsidiya va sug‘orish hajmlarining oshishi
2020 2545 FAQO rasmiy ma lumotlari
2022 287,0 Geosiyosiy inqiroz fonida hosildorlikni saqlash siyosati
2023 ~300,0 Ilmiy baholashlar va ochiq statistika asosida

Eslatma: 2022-2023 yillar uchun ko‘rsatkichlar FAO va Jahon Banki ochig ma’lumotlari asosida hisoblan-

gan yaqinlashtirilgan qiymatlardir.
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3-jadval

O‘zbekiston qgishloq xo‘jaligida asosiy ekologik xavflar va ularni o‘g‘itlar bilan bog'‘ligligi

Muammo Asosiy sabab O'g'itlar bilan bog'liq jihat
ol Intensiv sug‘orish, drenaj | Azotli va kaliyli o‘g‘itlarning tuzli
Tuprog sho'rlanishi yetishmasligi fonni kuchaytirishi

Suv ifloslanishi

Ortigcha o' g‘itlash

Nitrat yuvilishi

Tuproq organik moddasining
kamayishi

Organik manbalar yetishmadligi

Mineral o' g'itlargabir tomonlama
tayanish

4-jadval

O‘zbekiston sharoiti uchun optimallashtirilgan o‘g‘it boshqgarish choralari

Yo' nalish

Amaliy chora

Kutilayotgan natija

Tuproq tahlili

Maydonga xos tahlillar

O‘g‘it sarfini 10-20% kamaytirish

Anig gishlog xo'jaligi

Variable rate texnol ogiyal ari

Samaradorlik oshishi

Organik—mineral integratsiya

Go' ng, kompost, biostimulyator

Tuprogni sog'lomlashtiradi

Sug' orishni modernizatsiyalash

Tomchilatib sug‘ orish

Sho‘rlanish xavfini kamaytirish

2022 yildan boshlab  geosiyosiy
ziddiyatlar va pandemiya oqibatlari o'g'it-
lar bozoriga kuchli ta'sir ko'rsatdi. 2024—
2025 vyillarda ham: energiya narxlarining
o‘zgarishi o'g'it ishlab chigarish xarajat-
larini  oshirmoqgda; ayrim mamlakatlar-
ning eksport cheklovlari global ta’minot
zanjirlarini  zaiflashtirmoqgda; bu holat
ozig-ovgat xavfsizligiga bevosita tahdid
solmoqgda.

Aniq gishloq xo‘jaligi va 4R
konsepsiyasi

Zamonaviy yondashuvlar  orasida
anig gishlog xo'jaligi alohida ahamiyatga
ega. U ma'lumotlarni to'plash, tahlil gilish
va qgaror gabul qilish orgali o'g'itlardan
foydalanish samaradorligini oshiradi.

Aniq qishlog xo‘jaligi orgali oziga
moddalardan foydalanish samaradorligini
oshirish  mumkin. Anig gqishlog xo'jaligi
- ekinlarni boshgarishni yaxshilash uchun
turli ma'lumotlar manbalarini to'plash,
gayta ishlash wva tahlil qilish uchun
yangi usullar  va  texnologiyalardan
foydalanadi. Magsad dehgonchilik
faoliyatini yanada mukamallashtirish va
kamrog resurslar, jumladan o'g'itlardan

samarali foydalangan holda hosildorlik
va umumiy sifatini  oshirishdir.  Aniqg
gishlog xo'jaligi o'simliklarning ozigla-
nishi, tuprog sog‘lomligi, ekinlar sifati
va hosildorligi bo'yicha turli xil ekin va
maydonga xos ma'lumotlarni  tagdim
etish orgali fermerlarga tuprogdagi oziga
moddalarni yanada anigrog kuzatish,
boshgarish va qgo'llashda yordam beradi.
Bugungi kunda qgishlog  xojaligida
o'g'itlarni yanada anigrog va samaraliroq
go'llash, mavjud qishlog xojaligi yer-
larining hosildorligini oshirish va atrof-
muhitga ozuga moddalarining yo'gotili-
shini  kamaytirishga yordam lberadigan
ko'plab anig gishlog xofjaligi uskunalari
mavjud.

O'simliklar biostimulyatorlari o'sim-
liklarning abiotik stressga chidamliligini,
ozigaviy moddalardan foydalanish sa-
maradorligini, hosildorlikni va ekinlarning
sifatini  yaxshilash gobiliyati tufayli
bargaror qgishlog xofjaligi uchun muhim
vositadir.  Ular  o'simliklar  tomonidan
tuprogda mavjud bo'lgan ma’'lum
0ziq moddalarning assimilyasiyasini
kuchaytiradi. Biostimulyatorlar o'g‘itlarga
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garaganda, o'simlikni  to'g'ridan-to'g'ri
oziglantirmaydi, balki o'zining fiziologik
mexanizmlarini ishga tushiradi, hamda
tuprog mikrobiomini boyitishi va zarar-
kunandalar yoki kasalliklarga bevosita
ta'sir ko'rsatmasligi  bilan  o'simliklarni

himoya qilish vositalaridan farg giladi.

Shuning uchun ekin biostimulyasiyasi
fermerlar uchun mavjud bo'lgan 4RI
ozugaviy moddalarni boshgarish

vositalarining bir gismidir.

4R (1.Right Source (to‘'g‘ri manba),
2.Right Rate (to'g'ri me'yor), 3.Right Time
(to'g'ri vaqgt), 4.Right Place (to'g‘ri joy))
o'simliklarni  oziglantirishning  optimal
boshgarish konsepsiyasi quyidagilarni o'z
ichiga oladi:

1To'g'ri manba (Right Source) — ekin
ehtiyojiga mos o'g'it turini tanlash;

2To'g'ri me'yor (Right Rate) — ozig
moddalarni  yetarli, ammo  ortigcha
bo'lmagan migdorda go'llash;

3To'g'ri vagt (Right Time) — o'simlik
ehtiyoji eng yugori bolgan davrda
o'g'itlash;

4To'g'ri joy (Right Place)- ozig mod-
dalarni ildiz zonasiga aniq yetkazish.

(Qisgacha aytganda: o'g'it — doridek,
me'yoridan oshsa shifo emas, tashvish
bo'ladi.)

Biostimulyatorlar va
integratsiyalashgan yondashuv

20242025 vyillarda o'simlik biostimul-
yatorlari bargaror qishlog xo'jaligining
muhim elementi sifatida garalmogda. Ular:

- Ozig moddalarning o'zlashtirilishini
yaxshilaydi;

- Abiotik
oshiradi;

- Mineral
to'ldiradi.

Evropa Ittifogining (EI) 2019/1009
reglamenti  biostimulyatorlarni  alohida
mahsulot toifasi sifatida tan olgan bo'lib,
bu yondashuv 2025 yilga kelib boshga
mintagalarda ham keng targalmoqgda.

stressga  chidamlilikni

o'g'itlar samaradorligini

samaradorligi  (NUE, PUE) vyetarlicha
yugori emasligini ko‘rsatadi. Bir gektarga
to'g'ri keladigan o'g'it sarfining 300 kg/
ga atrofiga yetishi hosildorlik o'sishi
bilan to'lig proporsional emas. Bu holat
ozig moddalarning yo'gotilishi, tuproqg
sho'rlanishi va organik modda tangisligi

bilan bog'lig.
Xalgaro tajriba  (AQSh, Yaponiya,
Yel davlatlari) shuni ko'rsatadiki, yuqori

hosildorlikka erishish uchun o'g'it mig-
dorini oshirish emas, balki anig gishlog
xo'jaligi, 4R ozig moddalarni boshgarish
va organik—-mineral integratsiya hal qgiluv-
chi ahamiyatga ega. O'zbekiston sha-
roitida sug‘oriladigan yerlar ustun bo'lgani
uchun, bu omillarga suv boshgaruvi va
drenaj tizimlari ham go'shilishi lozim.

Tadgigot  natijalari  shuni  ham
ko'rsatadiki, mavjud subsidiya va go'llab-
guwvvatlash mexanizmlari ko'p hollarda
o'git  migdorini  ko'paytirishga yo'nal-
tirilgan bo'lib, samaradorlik va ekologik
natijalarni  yetarli  darajada  hisobga
olmaydi. Bu esa uzog muddatda tuprog
degradatsiyasi va ishlab chigarish xarajat-
larining o'sishiga olib kelishi mumkin.

Ushbu tahlillar natijasida
O'zbekistonda: ozig moddalarni boshqga-
rish siyosati; fermerlar uchun agronomik
go'llanmalar; qishlog xofjaligini ragaml-
ashtirish va anig dehqgonchilik dasturlari
uchun ilmiy asos sifatida xizmat gilishi
mumkin.

Shuningdek:

- O'd'itlar samaradorligini (NUE
(Nitrogen Use Efficiency-azotdan samarali
foydalanish)) milliy indikator sifatida joriy
etish, ya'ni, fagat kg/ga emas, balki hosil
birligiga to'g'ri keladigan ozig moddalar
ko'rsatkichini baholash;

- Subsidiyalarni  gayta  yo'naltirish.
O'g'it xaridini emas, tuprog tahlili, aniqg
gishlog xofjaligi uskunalari va organik
o'g'itlarni go'llashni rag‘batlantirish;

- Hududiy o'g‘itlash  reglamentlari.

Ushbu tahlil natijalari O'zbekiston Sho'‘rlangan va kam unumdor vyerlar
gishlog xo'jaligida mineral o'gitlardan uchun alohida me'yorlar ishlab chiqgish;
foydalanish darajasi hosildorlikni saglash - Tuproq organik moddasini
va oshirish nugtai nazaridan asoslangan oshirishni  strategik  magsad  sifatida
bo'lsa-da, resurslardan foydalanish  belgilash. Bu uzogq muddatli hosildorlik
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barqgarorligining asosiy omilidir;

- Ma'lumotlarga asoslangan qgaror
gabul qilish. FAO, Jahon Banki va milliy
monitoring ma'lumotlarini  integratsiya
gilgan yagona platforma vyaratish kabi
ishlanmalar  mineral o'd'itlar  sarfini
kamaytirishi yoki ulardan samarali foyda-
lanish konsepsiyasini yaratishda xizmat
gilishi mumkin.

Xulosa.
o'g'itlardan

mineral
ozig-ovqgat

O'zbekistonda
foydalanish

AGROKIMYO

xavfsizligini  ta’'minlashda muhim  rol
o'ynaydi. Birog 2024-2025 vyillar sharoitida
asosiy masala o'g'itlarni ko'paytirish emas,
balki ulardan samarali, anig va ekologik
jihatdan bargaror foydalanishdir. IImiy
asoslangan ozig moddalarni boshagarish,
anig qgishlog xojaligi  texnologiyalari
va organik-mineral integratsiya orqgali
O'zbekiston gishlog xo'jaligi yugori hosil-
dorlikni saglagan holda tuprog degra-
datsiyasi xavfini kamaytirishi mumkin.

Foydalanilgan manbalar:

1. https://vww fertilizer.org/.

2. https://worldpopulationreview.com/country-rankings/most-polluted-countries.
3. https://dataworldbank.org/indicator/AG.CON.FERT.ZS?end=2020&name_desc=true&start=

2020&view=map.
4. FAO. Fertilizer and irrigation statistics.
5. International Fertilizer Association (IFA).

6. World Bank Open Data: Fertilizer consumption.
7. UNECE. Land degradation and salinization reports.
8. European Union Regulation (EU) 2019/1009 on fertilising products.
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Annotatsiya. Ushbu tadqgigotda 1960-yillardan boshlab quriy boshlagan Orol dengizining
shargiy gismida joylashgan qurigan tub tuproglarida og'ir metallarning migdori, geokimyoviy
akkumulatsiyasi va targalishi o'rganildi. Tadgigot natijalari shuni ko'rsatdiki, hududlar bo'yicha
og'ir metallarning to‘planish darajasi bir xil emas. Ayrim nuqgtalarda Cd, Cu, Mo, Zn, Mn, Co, va V
elementlarining klark konsentratsiyasi (Kk) 1 dan yugori bo'lib, ularning akkumulatsiyasi yuqgori
ekani aniglandi. Eng yugori targalish koeffitsiyenti (Kt) esa Co (6.5), Mn (5.43), Cu (4.02), V (3.27), va
Zn (3.03) elementlarida kuzatildi.

Kalit so‘zlar: Orol dengizi, og‘ir metall, geokimyoviy akkumulatsiya, klark koeffitsiyenti, tuprog,
targalish.

AHHoOTaUMsa. B OaHHOM WCCAedoBaHWKM M3YyYanoCh KOAMYeCTBO, MreoXrMuyeckoe HaKomM-
neHue 1 pacnpeneneHmne THKenblX MeTanoB B OCYLUIEHHbIX OOHHbIX FPYHTax BOCTOYHOWM 4acTu
ApPanbCKoro Mops, HavyaBLEero BbiCbixaTb B 1960-X rogax. Pe3ynsraTbl MCCNeOoBaHMA rnokasanu,
UTO HaKOMMEHME THKENbIX META/INIOB B Pa3HbIX PermoHax HeoauHakoBO. B HeKOTopbIX TouKax
KnapkoBada KoHueHTpatsia (Kk) anemenTtoB Cd, Cu, Mo, Zn, Mn, Co » V npeBbilwana 1, 4To
CBUAOETENbCTBYET O BbICOKOW CTeMeHK HakonaeHua. Hanbonblni koadduUmMeHT pacnpegene-
Hua (KT) Habnoganca gna anemerTor Co (6,5), Mn (5,43), Cu (4,02), V (3,27) 1 Zn (3,03).

Kno4deBble c/10BA: ApanbCKoe Mope, Tiwenble MeTaNnsbl, reoxvMmyeckoe HakomneHue,
Ko3bbdULMEHT Knapka, Mo4yBa, pacrnpeneneHme.
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Annotation. Thisstudy investigated the amount, geochemical accumulation,and distribution
of heavy metals in the dried bottom soils of the eastern part of the Aral Sea, which began to dry
up in the 1960s. The results of the study showed that the accumulation of heavy metals is not the
same in different regions. In some points, the Clark concentration (Kk) of the elements Cd, Cu, Mo,
Zn, Mn, Co, and V was higher than 1, indicating high accumulation. The highest distribution
coefficient (Kt) was observed for the elements Co (6.5), Mn (5.43), Cu (4.02), V (3.27), and Zn (3.03).

Key words: Aral Sea, heavy metal, geochemical accumulation, Clark coefficient, soil,

distribution.

Kirish. Orol dengizi Markaziy
Osiyoda O‘zbekiston va Qozog'iston Res-
publikalarining chegaralarida joylashgan,
dunyodagi to'rtinchi  vyirik ko'l  bo'lib,
uning maydoni 66 000 km2, hajmi 1070
km3, maksimal chuqurligi 66 metrni
tashkil gilgan, u 10 ming vyillikda tabiiy
va antropogen ta'sirlar oqgibatida gayta
gayta quriydi va suv bilan to'ladi [1,2],
uning so'ngi qurishi 1960 yildan boshlan-
gan [3]), hozirgi kunga kelib uning 10%
suvi golgan[8] tuzlarning yillar davomida
to'planishi o'simliklar targalishiga kuchli
ta'sir gilgan [5].

Orol dengizining qurishi natijasida
hozirgi kunda uning o'rnida Orol qum
paydo bo'lgan va bu qumlar turli darajada
sho'rlangan [4], yer osti suvlari satxining
pasayishi natijasida tuzlar migdori ortgan
(16), suvning sho'rlanishi 126-244 % ga
etgan (17,5), tuzlarning migdori qumli va
loyli tuproglarda bir-biridan farg giladi,

jumladan, Orol dengizining janubiy-
shargiy qgismidagi tuproglarda evgsterit
(2Na2S04-CaS04-2H20), astraxanit
(Na2SO4-MgSO4-4H20) va mirabilit

(Na2S04-10H20) hosil bo'lgan (6,7). Orol
dengizining qurigan tubida quyidagilar-
ning miqgdori turlicha ekanligi aniglangan
ammonium nitrate 171 mg/100 g; (NH4)3
PO4 206 mg/100g; K2SO4 140 mg/100g;
CoSO4 5,5 mg/100g; H3 BO3 39 mg/100 g;
ZnS0O4 7,8 mg/100g; FeSO4 242 mg/100 g;
CuS0O4 15,6 mg/100g; MNSO4 163 mg/100 g;
CaSO4 2700 mg/100g, albatta bu migdor
turli hududlarda turlichadir [8,10,11]. Orol
dengizining gurigan tubidagi tuproglarda
elementlarning turlicha bo'lishi eol, loy,
allyuvial yotgizilardan meros gilib olingan
[12,9], shahar, sanoat ogova suvlarining
villar davomida drenaj suvlarining kelib
tushishi  natijasida ifloslanish  vujudga
kelgan [11,12,2548], jumladan, Pb va Cd

sanoatlar faoliyati  natijasida, qgishloq
xo'jaligida pestitsidlar, o'd‘itlar qgo'llash
natijasida NO3, Zn, Ni, Hg va Mn kabi
elementlar bilan ifloslanishi  vujudga
kelgan [13,33,34].

Orol dengizi Amudaryo va Sirdaryo
daryolaridan to'yingan va yillar davomida
turli elementlar bilan ifloslanish va ular-
ning to'planishi kuzatilgan [14,1516,37,38,
39],bu ko'prog daryolarning quyi ogimida
kuchli seziladi[15,16,17 30]. Orolga quyiluv-
chi Sirdaryo suvining boshlanish nugtasi
Qirg'iziston hududidagi suvning tarkibi
o'rganilgan, natijalar shuni ko'rsatganki,
elementlarning miqgdori xalgaro stan-
dartdan past ko'rsatkichga ega, birog
Orol dengizi suvida Cu, Pb, Zn va Cd
kabi og'ir metallarning migdori ortgan,
bu inson faoliyati bilan bog'lig bo'lishi
mumkin  (18,19,20,22). Orol dengizining
tubida paydo bo'lgan tuproglar turli
darajada sho'rlangan, ular natriy, magniy
va kalsiy bilan to'yingan va Cd va Zn og'ir

metallar bilan ifloslangan [21], ko'prog
gishlog xofjaligida kimyoviy o'g'itlarni
go'llash  natijasida ifloslangan bo'lishi
mumkin [23].

Bu tuproglarda xloridlar, sulfatlar,

natriy va gidrokarbonatlar kabi eruvchan
tuzlarning yuqgori konsentratsiyasi mavjud.
Tuprogning sho'rlanish natijalariga ko'ra,
1 m chuqurlikda sulfat-xloridlar ustunlik
giladi:  sulfat-xlorid  (57%), xlorid-sulfat
(28%) va soda-sulfat (14%). O'rganilayotgan
tuprogdagi kation va anion tarkibini
guyidagicha tartiblash mumkin: ClI> SO4
> HCO3 > Ca > Na+K > Mg. Tuprogning
sho'rlanish  darajasiga  ko'ra  qurigan
Orol tubidagi tuprog goplamida yugori
(kuchli) sho'rlangan tuproglar va
sho'rlangan  tuproglar ustunlik qgiladi
[24,25]. Orol dengizining qurigan tubida
noyob yer elementlari turlicha bo'lib,
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bu geologik joylashuvi bilan farg qiladi
[26]. Orol dengiziga quyiluvchi Sirdaryo
daryosi suvi va unga bog'lig bo'lgan
hududlardagi tuproglarda Cd, Co, Cu, Nij,
Zn og'ir metallari va Mn elementining
targalishi hamda, to'planish o‘rganilgan,
natijada ularning migdori me'yordan
ortig ekanligi aniglangan [27,28,29]. Orol
dengizining qurigan tubidagi tuproglarda

Ca2+, K+, Mg2+ va Na+ almashinuvchi
kationlar miqdori o'simliklar ekish
natijasida ularning migdorini  o‘zgari-

shiga olib kelgan [30]. Orol dengizining

qurigan tubini  Qozog'iston hududida
elementlarning targalishi, jumladan,
Sirdaryo suvi orgali kelib quyiladigan

suvning tarkibida og'ir metallar va
boshgalarning migdori o‘rganib chigilgan,
natijada Al, As, B, Ba, Cd, Cr, Cu, Ni, Pb, Sb,
Ce, Eu, Er, Gd, La, Nd, Pr, Sc, Sm, Dy, Ho,
Lu, Tb, Tm, VY, Yb kabi elementlar o'rga-
nilganda, ularning orasidan Al (o'rtacha
851 mkgL-1), As (358 mkglL-1), Cd (2,8
mkglL-1), Pb (10,1 mkg) me'yordan ko'p
ekanligi aniglangan [31],  sug'orish
suvi  tarkibida  magniyning  miqgdori
ortadi va bu xavfli hisoblanadi

shimoliy hududlarida tuproglarning
1970-yildan boshlab ifloslanishi kuzatilgan,
bunda V, Cr, Zn, Co, Pb, Ni, Cu va Cd
elementlarning akkumulyatsiyasi  anig-
langan [33]. Orol dengizining cho'kindi-
lari tarkibida vyillar davomida o'simliklar
goldig'i hisobiga organik uglerod to'planib
ortib borgan [34]. Yuqgoridagi adabiyotlar
tahlili asosida aytish mumkinki, Orol
dengizining suvi qurishi va uning o'rnida
gumliklarni  paydo bo'lishi, vagt o'tib
tuproglarni shakllanishi mobaynida
elementlarning to'planishi va targalishi
kuzatilgan, ayrim  hududlarda  og'ir
metallar bilan ifloslanishi aniglangan.
Tadqiqot materiali va metodi.
Tadgigot  hududi  Markaziy  Osiyoda
O'zbekiston va Qozog'iston respublika-
larining chegaralarida joylashgan, Orol
dengizining qurigan tubida turli darajada
sho'rlangan tuproglar targalgan. Tadqi-
gotlar Orol dengizining sharqgiy qgismini
gurigan tubida shakllangan tuprog-
gruntlarida olib borildi, bunda tuproqg
namunalari shargiy hududda janubdan
shimolga tomon quyidagi 25 ta nugtadan
kesmalar qgazildi va namunalar olindi

[32]. Orol dengizining qurigan gismini (I-jadval).
1-jadval
Tadqgigot hududi va tuproq namunalarini joylashishi
Tuproq kesmal ari Koordinatlar (N / E) WI;? ;?gﬁg%g?:}?lﬁ Tadgiqgot hududi

P1 43°41'81.57"N / 60°18'10.42"E Arenosols I
P2 43°43'74.09"N / 60°17'93.05"E Arenosols I

43°47'05.46"N / 60°15'90.07"E Arenosols I
P4 43°59'31.49"N / 60°16'61.37"E Arenosols I
P5 43°67'43.37"N / 60°17'17.23"E Arenosols I
P6 43°67'43.37"N / 60°17'17.23"E Arenosols I
p7 43°78'71.65"N / 60°19'12.02"E Arenosols I
P8 43°82'89.45"N / 60°19'95.43"E Arenosols I
P9 43°86'09.66"N / 60°22'54.35"E Arenosols I
P10 43°93'26.33"N / 60°25'45.61"E Arenosols I
P11 43°95'70.27"N / 60°28'11.69"E Arenosols I
P12 43°95"73.42"N / 60°28'07.56"E Arenosols I
P13 43°95'52.54"N / 60°28'29.81"E Arenosols I
P14 43°95'50.79"N / 60°28'38.87"E Arenosols I
P15 43°99'97.30"N / 60°11'24.33"E Arenosols I
P16 44°03'97.49"N / 60°34'80.65"E Arenosols 1
P17 44°04'01.75"N / 60°34'74.79"E Arenosols [
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WRB tuproq tasnifi

Tuproq kesmalari Koordinatlar (N / E) bo'yicha nomi Tadgigot hududi
P18 44°04'11.65"N / 60°34'65.11"E Arenosols I
P19 44°0422.33"N / 60°34'48.91"E Arenosols I
P20 44°04'16.57"N / 60°34'61.70"E Solonchaks I
P21 44°06'40.60"N / 60°37'16.72"E Solonchaks Il
P22 44°11'40.62"N / 60°17'16.57"E Solonchaks Il
P23 44°15'27.41"N / 60°12'19.38"E Solonchaks Il
P24 44°20'39.33"N / 60°16'14.24"E Solonchaks Il
P25 44°28'25.09"N / 60°26'18.16"E Solonchaks Il
Tuproqg namunalari olingan YuM. Kleyner va V.I. Kravchuk tomonidan

hududlarda tuproglarning paydo bo'lishi
bir xil emas, RI-R13 nugtalar orasidagi
hudud Orol dengizining birinchi qurigan
hududi bo'lib, uning quriganiga 50 vyil
bo'lgan, R14-R19 orasidagi  hududlar
shamol yordamida qumlarning to‘planishi
natijasida shakllangan tuproglar
hisoblanadi va uning quriganiga 30 il
bolgan, R20-R25 orasidagi hududlar
shimoliy hududda joylashgan, tuzlar
miqdori  yuqgori bo'lgan  solanchaklar
shakllangan va uning quriganiga 25 vil
bo'lgan.

Geologiyasi va tuprog paydo giluvchi
ona jinslar. Orol dengizi havzasi 2,2-2,0
million vil awal ekzogen va endogen
relyef shakllanishi jarayonlarining birga-
likdagi ta'siri tufayli vujudga kelgan. Bu
jarayonlardagi asosiy ahamiyat tektonik
harakatlar bilan bog'lig bo'lgan ekzogen
jarayonlarning faol rivojlanishiga tegishli-
dir [35]. Olimlarning fikriga ko'ra, agar
deflyatsiya natijasida qgayta chuqgurlash-
tirish o‘rtacha 150 metr bo'lsa, havza
shakllanish davrida 15 000 km?* material
yo'golgan bo'lishi mumkin. 1957-yilgacha
Orol dengizi suv hajmi 1 075 km?3 bo'lgan.
Chuqurlashish tezligi vyiliga 4 sm deb
hisoblansa, havza 3 750 vyil yoki taxminan
to'rt ming vyil ichida chuqgurlashgan,
bu esa ilmiy adabiyotlarda keltirilgan
ma'lumotlarga mos keladi [36]. Shu vagtda
Orol bo'yicha allyuvial-ko'l goramtir gilllari
va och sarig rangli dala-shpat kvarsli
gumlar vyig'ilgan. Bu vagtni Ustyurtning
shargiy chingasida abraziv terassaning
ishlab chigilishiga bog‘lash mumkin, bu

70 +73 metr absolyut belgilarda anig-
langan [37]. AS. Kes fikriga ko'ra, Orolning
erta va o'rta pleystotsen davridagi rivoj-
lanishi subaeral sharoitlarda sodir
bo'lgan[39]. Ik akkumulyativ eopleystot-
sen yuzasi eol jarayonlar ta'sirida kuchli
o'zgarishga uchragan va bu chuqur
bo'lingan  yotgizig-o'simlik  relyefining
shakllanishiga olib kelgan. Markaziy gism
va chingoviy o'rkan bir necha o'n metrga
deflyatsiya tufayli gayta chuqgurlashtiril-
gan [38].

Geomorfologiyasida tadgiqot relyefni
ajratishda A K Kurbaniyazov fikriga ko'ra,
uning yoshi, genezi va morfologiyasi
inobatga olinishi kerak[42,43,44,45].
Qirg'oglar va dengiz tubining qurigan
relyefi o'z paydo bo'lishini  gadimgi
va vyangi Orol transgressiyalari bilan
bog'lig[54]. Orolning qurigan tubi suvga
tomon gisman bo'lingan, 0-1 metr
chuqurlikda va tuz bilan goplangan qumli
gumlogloglar boshlang‘ich akkumulyativ
dengiz tepaligidan iborat [4153]. Kesning
fikriga ko'ra, gadimgi Orol transgressiyasi
natijasida hosil bo'lgan relyef taxminan 3
ming vil oldin yuzaga kelgan bo'lib, uning
targalishi juda cheklangan [50].

Orol dengizining qurigan tubida
tuproglar shakllanishi davom etmoqgda,
tuprog paydo bo'lishi nazariyasiga ko'ra
hozirda tuproglar mavjud bo'lishi mumkin
emas, chunki 200 yilda 1 sm tuprog
paydo bo'ladi, Orol dengizining qurishi
1960-yildan boshlangan, hozirgacha 65
yil o'tgan bo'lsa tuproglar endi shakllani-
shini ko'rish mumkin[46,47,48]. Birog Orol
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dengizining qurishi gayta - gayta kuzatila-
di, dastlabki qurish davri eramizdan av-
valgi XV asrda, ikkinchi qurish davri
1211-yillarda kuzatilgan va uchinchi qurishi
1960-yildan boshlangan [56]. Bundan
ko'rinadiki, Orol dengizi bir necha ming
villar davomida qurishi va qgayta to'lishi
ogibatida uning o‘rnida tuproqg shakllan-
gan va ayrim tuproglar paydo bo'lgan
bo'lishi mumkin.

Maqgolada Orol dengizining qurigan

tubidagi tuproglarning geokimyoviy
elementlarning akkumilyatsiyasi va
targalishi  o'rganildi, bunda elementlar

turlicha bo'lib, xech ganday gonuniyatga
bo'ysunmaydi[49]. Elementlarning
targalishi va to'planishi har xil, ayrim og'ir
metallarning ko'p uchrashi, ifloslanishi
aniglandi. Ayrim kimyoviy elementlarning
klark konsentratsiyasi katta bo'lsada, klark
targalishi past ko'rsatkichga ega.
Tuproglarni  paydo bo'lishida ona
jinslari turli ozgarishga uchraydi, jumla-
dan, gipergenez (yer gobig'ining yuqgori
gismida va uning yuzasida minerallar va
jinslarning kimyoviy va fizik o'zgarishi),
singenez (suv havzasining tubida cho'kin-
dilarni  ortigcha to'planishi), diagenez
(erkin sedimentlarning boshlang'ich bos-
gichi va sedimentar tog' jinslariga o'tishi),

katagenez (diagenez va metamorfizm
zonasidan tashgarida turli sedimentar
jinslarning petrografik va geokimyoviy
o'zaro ta'siri natijasida jinslarning

N w
(%] [=]
o o

]
[=]
o

Elementlarning miqdori mg/g
3 g

o

kimyoviy, mineralogik o'zgarishi), epigenez
(mavjud sedimentar jinslardagi ikkinchi
darajali o'zgarishi), galogenez (tabiiy suv
havzalaridan tuzlarning tortilganligi), gid-
rogenez (suvning litosferaga kirib kelishi
va tog' jinslarini o'zgarishi), mexanogenez
(sentrifual kuchlar va relyefdagi katta
o'q burchaklari ta'siri ostida jinslarning
mexanik harakati natijasida Kkimyoviy
elementlarning tortilishi), pedogenez
(tuprog va tuproq gorizontlarining fiziko-
kimyoviy va biokimyoviy jarayonlar ta'sirida
hosil bo'lishi), biogenez (tirik moddalar
hosil bo'lishi, ularning ichida ko'p kimyoviy
elementlarning konsentratsiyalashishi)
jarayonlari amalga oshadi[40,49]. Bu jara-
yonlar ko'p vyillar davomida sodir bo'ladi,
elementlarning to'planishi va targalishi
ham oxirgi bosqgichlarda amalga oshadl.

Natija va muhokama. Elementlar-
ning migdori Orol dengizining qurigan
tubida og‘ir metallarning migdori bir hil
targalmagan, bunga kora | hududda
eng ko'p targalgan, aynan Cd, Mo, Ni, Cr
og'ir metallari P1 tuproglarida eng ko'p
miqgdorni  tashkil gilgan, shuningdek,
R5 va R9 tuproglarida ham ularning
migdori yugori ekanligi aniglandi. I
hududda ularning migdori kamaygan,
jumladan, R, R12, R13, R14, RI5
tuproglarda migdori keskin kamaygan,
[l hududda esa bir muncha yuqori
bo'lib, R24 va R25 tuproglarida yana
kamaygan (1-rasm).

- m

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10P11P12 P13 P14 P15 P16 P17 P18 P19 P20 P21 P22 P23 P24 P25

Tuproq namunlari

B/ wlhoe(Cr e=l==Co

Ni e=@==M0o === Cd

1-rasm. Orol dengizining qurigan tubida og'‘ir metallarning migdori, mkg/g
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Huddi shu hududlarda Mn, Cu, Zn
og'ir metallarining migdori ham yugori-
dagi elementlar singari bo'lib, | hududda
R1, R5, R9 tuproglarida eng ko'p migdorni

Elementlarning klark konsentratsiyasi
Orol dengizining qurigan tubida targal-
gan tuproglarda og'ir metallarning klark
konsentratsiyasi  hisoblandi, natijalarga
ko'ra, fagatgina So, V, Mn og'ir metallari
klarkdan katta ko'rsatkichga ega ekanligi
aniglandi. Ushbu elementlar R1, R9, RIl6,
R17 tuproglarida klark konsentratsiyadan
ortgan, golgan R2, R3, R4, R5, R6, R7, RS,

2.5

=1
N

1.5

Klark konsentratsiyasi

P1

Knapk Ve

0.

tashkil  qilgan, Il hudud tuproglari,
jumladan, RI10, RI11, R12, R13, R14, RI5
tuproglarida keskin kamaygan va |l

hududda biroz ortishi kuzatildi (-rasm).

R10, R11, R12, R13, R14, R15, R18, R19, R20, R21,
R22, R23, R24, R25 nugtalardagi tuprog-
larda klark konsentratsiyasidan past ko'r-
satkichga ega ekanligi aniglandi (-rasm).
Natijalar orasida og'ir metallarning mig-

Tuprog namunlari

2-rasm. Og'‘ir metallarning klark konsentratsiya ko‘rsatkichlari

Og'ir metalllardan
elementlarining  klark
hududlar bo'yicha turlicha

Cd, Cu, Mo, Zn
konsentratsiyasi
ekanligini

dori | hududda eng yugori ekanligi, Il
hududda eng past va Il hududda ushbu
og'ir metallarning miqgdori  nisbatan
ko'tarilgan.
mv
mCr
------------------------- mCo
H Ni
B Mn
ik H ikl
S 83285 NI
ko'rish mumkin, jumladan, | hududdagi

R2, R5, R6, R8, R9 tuproglarda klark
dan katta, R3, R4

R1,
konsentratsiya 1
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tuproglarda esa fagatgina Mo, Cd og'ir
metallarining migdori klarkdan oshgan,
golgan elementlarni klark konsentratsiya-
si 1 dan kichik. Il va Il hududlarda esa

Mo og'ir metalning klark konsentratsiyasi

1 dan katta, Cd elementiniki esa fagatgina

R16, R17, R18, R19, R20 larda klark ko'rsat-
kichiga yaqin hisoblanadi (3-rasm).

Tuproq namunalari

3-rasm. Og‘ir metallarning klark konsentratsiya ko‘rsatkichlari

Yugoridagi natijalardan ko'rinadiki,
og'ir metallarning klark konsentratsiyasi
elementlar bo'yicha turlicha bo'lib, bu og'ir
metallarning hududlar bo'yicha akkumul-
yatsiyalanish darajasini belgilab beradi.

Elementlarning tarqgalishi Orol den-
gizining gurigan tubida og'ir metallarning
klark konsentratsiyasi turlicha ekanligini
yuqgorida ko'rdik, shuningdek, ushbu og'ir
metallarning Klark targalish (Kt) ko'rsat-
kichi ham turlichadir. Klark targalish

=1

N oW oR U N

Elementlarning tarqalishi
=

ko'rsatkichi  Orol dengizining qurigan
tubida turlicha, ya'ni ayrim Cd, Cu, Mo, Zn,
So, V, Mn og'ir metallarining Kk ko'rsat-
kichi yugori bo'lsada Kt ko‘rsatkichi 1 dan
kichik.

Kt ko'rsatkichiga ko'ra og'ir metallar-
ning targalishi Il hududda yugori ekanligi
aniglandi, jumladan, RI10, RI11, R12, RI13,
R14, R15 tuproglarida eng yuqgori natijalar
aniglanib, og'ir metallar aynan shu hudud-
larda keng targalgan hisoblanadi (4-rasm).

T raed e .M 8 a8 .w.l

Pl P2 P3 P4 P5 P6 P7 P8 P9 PIOPI1PI2PI3PI4PI5P16P17P18 P19 P20 P21 P22 P23 P24 P25

Tuprog namunlari

EVYV ECr mCo FNi EMo HCd EMn ECu EZn

Tadgigot hududining Il hududiga
tegishli  R22, R23, R24, R25 tuproglarida
ham og'ir metallarning targalishi kuzatil-
di, og'ir metallarning eng kam targalishi

R1, R2, R3, R4, R5, R6, R7, R8, R9, RI6,
R17, R18, R19, R20, R21, R22 nugtalardan
olingan tuproglarda ekanligi aniglandi.
Umumiy tahlil gilganda og'ir metallarning

ISSN 2181-0826 MAXSUS SON 4/2025y.



targalishida Orol dengizining qurigan
tubida to‘planishi va targalishi turlicha
bo'lib, janubdan shimolga tomon kamayib
borishi yoki dengiz sathidan joylashish
koordinatiga ko'ra ortish yoki kamayish
gonuniyatiga ega emas.

Muhokama. Tuprogdagi og'ir metal-
larning eng yugori migdori turlicha bo'lib,
jumladan, V ning tuprogdagi miqgdori 109
magk/g (Klark=90), Cr ning miqgdori 714
mkg/g (Klark=83), Mn ning migdori 2299
mkg/g (Klark=1000), Co ning migdori 32,6
mkg/g (Klark=18), Ni ning migdori 40,5
mkg/g (58), Mo ning migdori 10,9 (Klark=1,),
Cu ning migdori 741 mkg/g (Klark=47),
Zn ning migdori 815 mkg/g (Klark=83)
ni tashkil giladi. Og'ir metallarning
Klark konsentratsiyasi bo'yicha ketma-
ketlikda joylashtirganda quyidagi holatni
ko'rish  mumkin: elementlarning Klark
konsentratsiyasi  ko'rsatkichlari bo'yicha
joylashuvi Cd (56,46) - Cu (15,8) - Mo (9,9)
-7Zn (982) - Mn (23) - Co (1,.81) - V (1,21) -
Cr (0,8) - Ni (0,69) bundan ko‘rinadiki, og'ir
metallarning  akkumulyatsiyasida eng
yuqgori natija Cd og'ir metaliga, eng past
akkumulyatsiya V og'ir metaliga to'g'ri
keladi. Tadgigot hududi bo'yicha eng
ko'p akkumulyatsiyalangan hudud |
hudud bo'lib, bu hudud Orol dengizining
quriganiga 50 vyil bollgan bo'lib, og'ir

metallarning eng ko'p akkumulyat-
siyalangan nugtasi hisoblanadi. Chunki
bu hududda suvning qurishi natijasida

ona jins minerallaridan tuprog paydo
bo'lish jarayoni faol kechganligi va tuprog-
gruntlari  paydo bo'lganligi, geokim-
yoviy jarayonlar ketganligini bildiradi.
Ya'ni tuproq hosil giluvchi ona jinslaridan
tuprog paydo bo'lish jarayoni kuzatilgan,
kimyoviy va fizikaviy nurashlar faol kech-
gan, shu jarayonda tuproglarda element-
lar, jumladan, od'ir metallar to'planishi
kuzatilgan, shuningdek, suvning tarkibida
bo'lgan og'ir metallar ham bu hududda
to'plangan. Il hududda og'ir metallarning
eng kam akkumulyatsiyalanganini ko'rish
mumkin, chunki bu huddudagi tuprog-
lar shamollar yordamida shakllangan
gumliklar  bo'lib, og'ir  metallarning

akkumulyatsiyalanishi past ko‘rsatkichga
ega. Ill hududda esa bir muncha og'ir
metallarning akkumulyatsiyalanishi  yu-
gori, bu joyning quriganiga 30 yil bo'lgan
bo'lib, hududda tuproglar shakllanishi
ketmoqgda. O‘rganilgan hududlarda og'ir
metallarning akkumulyatsiyalanishini
ortib borish tartibida joylashtirganda
guyidagi holatni ko'rish mumkin: Il hudud
> Il hudud - | hudud. Og'ir metallarning
akkumulyatsiyalanishida Orol dengizi-
ning qurish vagti o'rni katta, ya'ni bunda
tuprog paydo bo'lish jarayonining ya'ni
ona jinslarning geokimyoviy o'zgarishi
muhim hisoblanadi.

Tuproglarda og'ir metallarning mig-
dori Klarkdan ortgan bo'lsada, ularning
targalishi muhim, natijalarga ko‘ra od'ir
metallarning miqgdori ayrim nuqgtalarda
to'plangan xolos, targalish kengligi esa
boshgacha. Orol dengizining qurigan
tubida elementlarning targalishini kama-
yish tartibda joylashtirilganda quyidagi
natijani ko'rish mumkin: Co (6,5 - Mn
(543) - Cu (4,02) -V (327)- Zn (3,03) - Ni
(2,07)- Cr (1,76) Cd (115) Mo (0,24). Demak
eng ko'p targalgan og'ir metall Co, Mn, Cu,
V, Zn, Ni elementlari bo'lib, ularning tar-
galishi keng diapazonga ega, birog ular-
ning Klark konsentratsiyasi yugori emas,
ya'ni kam miqgdorining targalish maydoni
katta hisoblanadi. Targalishi bo'yicha
hudud tuproglari og'ir metallar bilan
ifloslangan deb xulosa chigarib bo‘lmaydi,
ya'ni og'ir metallarning kam miqgdori
targalgan, yugori migdori esa ma'lum
nuqgtalarda akkumulyatsiyalangandir.

Xulosa. Orol dengizining so'ngi
gurish  davrini  1960-yildan hisoblasak,
bugungi kunga gadar 65 yil vagt o'tdi,
bu vagt davomida sekin asta suvning
kamayishi va qumliklarni paydo bo'lishi
kuzatildi. Qurigan tubida tuprog paydo
bo'lishi  kuzatildi va tuprog-gruntlari
shakllandi. Orol dengizining bir necha
ming vyillar avval ham qurishini inobatga
olsak, bu hududlarda o'n ming yillar
mobaynida tuproglar paydo bolgan va
gayta suv bilan to'lishi natijasida hosil
bo'lgan tuproglar suv ostida golib ketgan,
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shu evolyusiya mobaynida elementlar-
ning paydo bo'lishi, aynigsa  og'ir
metallarning to‘planishi kuzatilgan. V, Co,
Mn, Mo, Cd, Cu, Zn kabi og'ir metallarning
hududda paydo bo'lishi, akkumulyatsi-
yasi va tarqalishiga ikki sababni ko'rsatish
mumkin. Birinchi sabalb, bu og'ir metallar
tuprog payd hosil giluvchi ona jinslar
(minerallar) tarkibi, ikkinchi sabalb, vyillar

davomida Orol dengiziga quyiluvchi
Sirdaryo va Amudaryo suvlariga ogova,
sanoat suvlarini  chigarilishi,  mineral

o'gitlarni go'llanishi natijasida suv bilan
birga olib kelingan va cho'kma hosil
bo'lishini ko‘rsatish mumkin. Bunda Orol
dengizining qurigan tubining shargiy
gismida tuproglarning barchasi bir xil
og'ir  metallar bilan ifloslanmaganligi
aniglangan, fagatgina ayrim nuqgtalarda
og'ir metallarning akkumulyatsiya
bo'lganligi ilmiy asoslangan, ayrim og'ir
metallarning tarqgalishi aniglangan.
Natijalarga ko‘ra, Il hududda barcha
elementlarning Klark konsentratsiyasi (KKk)
1 dan kichik ko‘rsatkichga ega, fagatgina
V, Co, Mn, Mo, Cd, Cu, Zn odg'ir metallari |
va Il hududlarida Kk 1 dan ortgan, ya'ni
shu hududlarda akkumilyatsiyasi yugori.
Klark targalishi (Kt) esa boshgacha,
yva'ni og'ir metallar Il va Il hududlarda
ko'prog targalgan, jumladan, Ni, Mn, Co,
Cu, Cr, Zn og'ir metallarining targalishi
aniglandi. Dastlabki qurigan joylarida og'ir

metallarning tarqgalish ko'rsatkichi, Klark
konsentratsiyasi 1 dan kichik hisoblanadi.
Orol dengizining qurigan tubini shargiy
gismi  bo'yicha elementlarning Klark
konsentratsiyasi bo'yicha ketma-ketlikda
joylashtirganda quyidagi holatni ko'rish
mumkin - Cd (56,46) - Cu (15,8) - Mo (9,9)
-7Zn (982) - Mn (2,3) - Co (1,81) - V (1,21) -
Cr (0,8) - Ni (0,69), ushbu elementlarining
tuproglarda akkumilyatsiyasi yugori,
targalishi bo'yicha esa quyidagi natijani
ko'rish mumkin - Co (6,5) - Mn (543) - Cu
(4,02) -V (327)- Zn (3,03) - Ni (2,07) - Cr
(1,76) Cd (115) Mo (0,24). Targalishi yuqgori
bo'lgan og'ir metallarning miqdori yuqgori
emas, ularning migdori Klark ko'rsatkichi-
ga yaqgin hisoblanadi. Dastlabki qurigan
hududlarda, o'simliklarning o'sishi va
tuprog qgatlami yaxshi shakllangan |
hududda ularning targalishi past hisob-
lanadi. Shu bois, Orol dengizining qurigan
tubidagi tuproglarni og‘ir metallar bilan
ifloslanishida Kt ko'rsatkichi emas Kk
ko'rsatkichi bo'yicha fikr yuritilsa to'g'ri
bo'ladi.

Ushbu magola FL-8323102111 “Orol
dengizining qurigan tubi hududida
targalgan tuprog-gruntlarining sho'rlan-
ganlik holati, fizik, kimyoviy va bioclogik

xossalariga ko'ra o'simliklar ekish
hududlarini guruhlashning ilmiy asosini
yaratish” mavzusidagi loyiha doirasida

amalga oshirilgan.
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TATI Qashqgadaryo viloyati mintagaviy bolinmasi

Annotatsiya. Ushbu magolada Qashgadaryo Vviloyatining Muborak tumanida eng
ko'p targalgan tuproglardan bo'lgan sug‘oriladigan o'tlogi-cho’l va sug‘oriladigan cho'l-o'tloqi
tuproglarning mexanik tarkibi, sho'rlanish darajalari, sho'rlanish turlari, shuningdek, sho'rlanganlik
darajasiga ko'ra egallagan maydonlari, golaversa tumandagi massivliar kesimida sho'rlanish
jarayonining tavsifi, sho'rlanish holati hamda, massivlar bo'yicha sho'‘rlangan tuproglarning
targalgan maydonlari to'g‘risidagi olingan yangi ma'lumotlar tahlili o'rin olgan.

Kalit so‘zlar: sho'rlanish darajasi, sho'rlanish ximizmi, o'tlogi-cho'l tuprog, cho'l-o'tlogi tuprog,
ionlar ontogonizmi, ionlar sinergizmi, tuz kristallari.
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My6apeKcKoro pavoHa KallkagapbWMHCKOM 06M1acTy, a TakxKe JaeTca XapaKTepKrcTrKa npoLlecca
3aCOMeHMNa B MacCMBax pPaloHa, COCTOAHME 3aconeHa U pacrnpedeneHme 3acoeHHbIX MoYs Mno
MaccuBaM.

KnroyeBble €/10BA: YPOBEHb 3aCONeHWd, XUMUA 3acofieHuns, JyroBo-nycTbiHHaAa Mo4ea,
MYCTbIHHO-NYroBaad Mo4YBa, MOHHbLIA aHTaroHW3M, WMOHHbLIA CUHEPIM3M, CONeBble KpWCTansbl,
MPOXKUNKOBbIE CONAHbIE YI/bl, 3aCOfeHHasa No4YBa, 3acofeHHas TeppuTopua.

Annotation. The article analyzes the mechanical composition, degree of salinization,
types of salinization and areas occupied by saline soils of irrigated steppe-meadow and irrigated
meadow-steppe soils, which are the most common soils of the Mubarek district of the
Kashkhadarya region, and also provides a description of the salinization process in the district's
massifs, the state of salinization and the distribution of saline soils across the massifs.

Key words: salinity level, salinity chemistry, meadow-desert soil, desert-meadow soil, ionic
ontogeny, ionic synergism, salt crystals, veined salt veins, saline soil, saline territory.

Kirish. O'zbekiston Respublikasining
“Tuprogni muhofaza qilish va uning unum-
dorligini  oshirish  to'g'risida"gi  2-fevral
2024-yildagi 903-sonli Qonuni, Ozbekis-
ton Respublikasi Prezidentining 2022-yil
10-iyundagi “Yerlar degradatsiyasiga garshi
kurashishning samarali tizimini yaratish

chora-tadbirlari to'g'risida"gi PQ-277-son
garori hamda, Vazirlar Mahkamasining
2021-yil 3-iyundagi ‘Atrof-muhitning

ifloslanish  darajasini  baholash tizimini
yanada takomillashtirish to'g'risida’gi 343-
son garori gabul gilindi [5,4,6].

Tarkibida qishlog xo'jaligi ekinlarini
normal o'sib rivojlanishiga garshilik qgilishi-
ga yetarli migdorda suvda oson eriydigan
tuzlarni saglagan har ganday tuprog
sho'rlangan tuprog hisoblanadi [10].

X.R.Buriyev, D.X.Berdiyev, O.A.Ibodul-
layevlarning ma'lumotlarida Samargand

viloyati  Ogdaryo  tumanidagi  ayrim
sug‘oriladigan tuproglarning oziga
elementlari  bilan ta'minlanishi, tuprog

unumdorligini oshirishda oziga element-
lari bilan birga tuproglarning sho'rlanish
darajasining tutgan o‘rni borasida olingan
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yvangi ma'lumotlar keltirilgan [3, B.36-40].

Sh.M.Bobomurodov va A.J.Ismanov-
larning ma'lumotlarida Qashgadaryo
vodiysi sug'oriladigan tuproglarining
hozirgi kundagi holati, unumdorlik dara-
jasi, oziga elementlari tarkibi, tuz zahira-
lari, shuningdek, vodiy tuproglari
unumdorligini oshirish va saglashga doir
taklif va tavsiyalar keltirib o'tilgan [2, B,
16-21].

Keyingi vyillarda bir gator massivlar-
da suv yetishmasligi (tangisligi) bois
minerallashgan  kollektor  yoki  zovur
suvlari  bilan sug'orish  tuproglar fizik-
kimyoviy xossalariga kuchli ta'sir ko'rsa-
tadi, struktura holati buziladi, tuprog
eritmasining “osmotik” bosimi keskin ortib,
fotosintez jarayoni buziladi, o'simliklar
oziglanishdan to'xtaydi, halok bo'lish
holatlari kuzatiladi, ikkilamchi sho'rlanish

va sho'rtoblanish  jarayonlari  yanada
faollashadi, hosildorlik keskin kamayadi.
Sug‘orish  suvlari  me'yorlari  gancha
yuqgori bo'lsa, o'simliklar grunt suvlarini
shuncha kam iste'mol giladi, mavsum

davomida tuzlar tuprogda kam to'planadi
[7, B, 22.23].

Ushbu keltirib o'tilgan ma'lumotlar-
dan kelib chiqgib, uzog davrlardan buyon
sug'orish bilan bog'lig tuproqg evolyutsi-
yvasi gonuniyatlari, xarakteri va ular bilan

bog'lig tuprogda yuzaga kelayotgan
sho'rlanish  jarayonlarini erta aniglash,
shuningdek, unumdorlik darajasini

aniglash va uni saglash, ham nazariy, ham
amaliy jabhalarda katta ahamiyat kasb
etadi.

Tadqiqot ob'yekti va uslublari.
Tadgigotlar  obyekti  bo'lib Muborak
tumanining 320770 ga sug'oriladigan
tuproglari hisoblanadi. Tadgigot uslublarini
asosan Respublikamizda nashr etilgan
“Davlat yer kadastrini yuritish uchun
tuprog tadgigotlarini bajarish va tuproqg
kartalarini tuzish bo'yicha yo'rignoma”
[8], va shuningdek, qiyosiy-geografik,
giyosiy-geokimyoviy, laboratoriya-analitik
uslublari, hamda olingan ma'lumotlarni
matematik-statistik tahlili usullari tashkil
giladi. Tuprogning kimyoviy tahlillari gabul
gilingan uslublar bo'yicha Ye.V. Arinushkina
(1970), OzPITI (1963, 1977) hamda
V.Sayfutdinova Tuprog kimyosidan amaliy
mashg'ulotlar (1992) go'llanmalari asosida
olib borildi [71].

Tadqiqgot natijalari va ularning
muhokamasi. Tadgigotlar olib borilgan
o'tlogi-cho'l va cho'l-o'tlogi  tuproglari
mexanik tarkibiga ko'ra asosan o'rta,

yvengil va og'ir gumoglardan iborat bo'lib,
loyli hamda qgumlogli mexanik tarkibga
ega bolgan maydonlar ham uchrab
turadi.

Qishlog xofjaligida  sug‘oriladigan
yverlardan yanada samarali foydalanish,
ekin turlarini to'g'ri joylashtirish magsa-
dida Muborak tumanining sug‘oriladigan
gishlog xo'jalik yer maydonlari sho'rlan-
ganlik kartogrammalarini tuzish
maqgsadida ushbu tumanda targalgan
barcha sug'oriladigan tuproglardan
namunalar olinib, sho'rlanish darajasi,
sho'rlanish ximizmi laboratoriya tahlillari
orgali aniglandi.

1-rasm. Muborak tumani sug‘oriladigan tuproglarining sho‘rlanganlik darajalari, gektar hisobida.
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Tumanda targalgan sug'oriladigan
o'tlogi-cho'l hamda, cho'l-o'tlogi tuprog-
larda o'tkazilgan dala va laboratoriya
tadgigot natijalari asosida ushbu tuman-
da targalgan sug'oriladigan o'tlogi-cho'l
va cho'l-o'tlogi tuproglarning 76374 ga
(23,8%) maydoni sho‘rlanmagan, 13614,2,0

(42,4%) ga maydon kuchsiz darajada,
8596,3 (26,8%) maydon o‘rtacha darajada,
9832 (31%) maydon kuchli darajada
sho'rlanishga uchragan bo'lsa, 12459 ga
(39%) maydon esa juda kuchli darajada
sho'rlanishga uchraganligi aniglandi
(1-rasm).

2-rasm. Muborak tumani sug‘oriladigan tuproqlarining sho‘rlanganlik darajalari, % hisobida.

Shuningdek,  o‘rganilgan hudud
sug'oriladigan tuproglari sho'rlanish
ximizmiga ko'ra: xlorid-sulfatli, xloridli,

sulfat-xloridli va sulfatli tiplarda ekanligi
tahlillar natijasida aniglandi.

Endi mana shu Muborak tumani-

dagi massivlar kesimida tuproglarning
sho'rlanish  darajasiga ko'ra egallagan
maydonlarini tagqgoslab ko'radigan

bo'lsak:

3-rasm. Muborak tumanidagi massivlarda sho‘rlangan tuproqglarning tarqalishi.
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3-rasm. Muborak tumanidagi massivlarda sho‘rlangan tuproqglarning tarqalishi.

Eng ko'p sho'rlanmagan maydon
Al-Xorazmiy nomli massivda bo'lsa 1902,8
ga (46,8%), eng kam sho‘rlanmagan
maydon esa Buxoro massiviga 189 ga
(19%) to'g‘ri keladi. Kuchsiz sho'rlangan
maydon B.Saidov nomli massivda eng
ko'p 2568,6 ga (54, 7%) bo'lsa, Buxoro
massivida 80,6 ga (79%) eng kam may-
donni tashkil giladi. Sho'rlanish tavsifiga
ko'ra o‘rtacha bolgan maydon eng ko'p

17027 ga (33,0%) Guliston massivida
uchragan bo'sa, sho‘rlanish  bo'yicha
ushbu tasnifga kiruvchi tuproglarning

eng kam maydoni Muborak MCHJ 36,0
ga (4,2%) hududiga to'g'ri kelar ekan.
Kuchli darajada sho'rlangan tuproglar
maydoni Xitoy massivida 2832 ga (8,3%)
eng ko'p targalgani holda, 16,3 ga (0,3%)
ni tashkil gilgan Guliston massivida eng
kam maydonni egallaganligi  ma'lum
po'ldi. Shuningdek, juda kuchli darajadagi
tasnifga kiruvchi tuproglar tumanning

B.Saidov nomli, Bo'ston, Guliston, Qarlig
massivlarida uchramagan bo'lsa-da,
Muborak MCHJ hududida 5500 ga
(64,3%) uchragan bo'lsa (eng ko'p), 14,2
ga (0,6%) maydonda ATemur nomli
massivda (eng kam) uchraydi. Sho'rlan-
gan maydonlarning umumiy yig'indisiga
ko'ra Guliston massivi 3720,7 ga (72,0%)
yetakchilik gilgan bo'lsa, Bo'ston massivi-
da esa 4898 ga (532%), eng kam sho'r-
langan maydon mavjudligi aniglandi (3-
rasm).

Minerallashgan grunt suvlari yer yu-
zasiga gancha yaqgin joylashsa, sho'rlanish
shuncha jadal tus oladi, uni oldini olish
uchun esa gidromeliorativ tizimlarni tar-
tibga solish, kollektor-zovur tarmoglarini
to'la ishchi holatda ushlab turish, yer osti
suvlari  ogimini to'siglarsiz  ta'minlash,
sug'‘orish va sho'r yuvish rejimlari, me'yor-
lari va texnologiyalariga gat'iy rioya qgilish
talab etiladi.
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Ushbu  o'rganilgan  sho'rlanishga
uchragan sug'oriladigan o'tlogi-cho'l
hamda, cho'l-o'tlogi tuproglar tarkibida-
gi, aynigsa yuqgori haydov gatlamidagi
suvda oson eriydigan tuzlardan hosil
bo'ladigan ionlar tuprog-ildiz sistemasida
kechadigan ionlar ontogonizmi yoki ionlar
sinergizmi kabi jarayonlarda faol qgat-
nashib, o'simliklarni ildizlari orgali tup-
rogdan o'ziga kerakli bolgan oziga ele-
mentlarini o'zlashtirishiga garshilik
ko'rsatadi.  Natijada  o'simlik  nobud
bo'ladi, yoki vegetatsiya davri sustlashib,
rivojlanishdan orgada goladi.

Xulosa va takliflar. Yugoridagi
ma'lumotlardan shunday xulosa qilish
mumkinki, tadgigotlar olib  borilgan
tumanda targalgan jami 320770 ga
sug'oriladigan tuproglarning 244591
(76,2%) ga qismi turli darajada sho'rla-
nishga uchragan. Bu sho'rlanish darajalari
bizning tuproglar uchun gabul gilingan
sho'rlanish  tasnifiga ko'ra 5 ta, yani
sho'rlanmagan, kuchsiz sho'rlangan,
o'rtacha sho'rlangan, kuchli sho‘rlangan
va juda kuchli sho'rlangan guruhlarga
kiruvchi tuproglar uchraydi.

Bir gator massivlar sug'oriladigan
yverlarida keng targalgan, g'‘o'za hosildor-
ligi  12-15 sentnerdan  oshmaydigan,
melioratsiyalash va qgayta o'zlashtirish
davri 6-8 vyilni tashkil etadigan, qgiyin
melioratsiyalanuvchi,  gipsli gatlamlar
yer yuzasiga (0-50 sm) yagin joylashgan,

sho'rlangan, murakkab agrotexnik va
meliorativ tadbirlar kompleksini talab
etuvchi  unumdorligi va mahsuldorligi

past yerlarga mahalliy (organik) o'g'itlar
solib (30-40 t/ga) chugur yumshatish (60-
70 sm), sho'rini sifatli yuvish, keyingi 1-2
yil ichida “ozlashtiruvchi” ekinlar ekish,
siderat o'simliklar yetishtirish va uni “ko'k
massa” holida shudgor ostiga ko'mib
yuborish zarur.

Kuchli chang-to'zonli shamollar tez-
tez takrorlanib turadigan, tezligi

30-35 va undan ortig m/s gacha
yetadigan hududlarda (massivlar yerlarida)
ekinlarni shamol eroziyasidan muhofaza

qilish  va eroziyaga qarshi kurashda
ixota daraxtzorlari — baland o'suvchi,
gurg'oqchilikka  bardoshli,  sho'rlangan

va grunt suvlari ko'tarilgan yerlarda ham
o'sa oladigan eman, goragarag‘ay,
garag'ay, jiyda, chinor, akatsiya, tikan-
daraxt, tol-terak, sassigdaraxt, jing'il, gayin,
yowoyi xurmo, gayrag‘och, kashtan kabi
ixota o‘rmonlari gatorlarini barpo etish
zarur. Bunday ixotazorlar shamol va
garmsel yo'llarini to'sib, ularning tezligi
va ta'sirini susaytiradi, havoning tuprog
yuzasiga yaqgin ogimi haroratini boshga-
rib, namlikni bargaror mezonlarda
ushlab turganligidan, tuprog yuzasidan
suvning bug'lanib ketish hajmi kamayib,

natijada tuproglarning sho'rlanishi oldi
olinadi.
Bu ma'lumotlar esa gishlog

xo'jaligi  yerlaridan ogilona va samarali
foydalanishda, gishlog xofjaligi ekinlarini
to'g'ri  joylashtirishda va aynigsa sho'r
yuvish me'yorlarini, muddatlarini hamda
sho'r yuvishlar sonini belgilashda uslubiy
go'llanma bo'lib xizmat giladi.
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Annotation. Scientific data suggests that certain strata are of the sulfate-chloride type,
with high calcium and magnesium absorption capabilities (Ca2+ 26.1-61.6%, Mg2+ 35.4-72.2%),
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which impedes plant growth and development absorption capacity and chemical composition
of soils Aral Sea bottom is critical. Biopreparations used in place of numerous creative
achievements, the application of «Earth Ointment» +1% biochar had a positive growth of black
saxaul plants. Microorganisms increased biochemical processes in the soil, but biochar helped to
retain moisture and increase organic matter.

Key words: biochar, saxaul, absorption, Biopreparat, Aral Sea, plant growth.

Annotatsiya. IImiy ma'lumotlar shuni ko‘rsatadiki, ayrim gatlamlar sulfat-xlorid bo'lib, kalsiy
va magniyni (Ca2+ 26.1-61.6%, Mg2+ 35.4-72.2%) yutish gobiliyatiga ega, bu esa o'simliklarning o'sishi
va rivojlanishiga to'sginlik giladi. Orol dengizi tubi tuproglarining yutish gobiliyati, shuningdek,
kimyoviy tarkibi juda muhimdir. Ko'plab ijodiy yutuglar o'rniga ishlatilgan biopreparatlar,
“Yer malhami” + 1% biochardan foydalanish gora saksovul o'simliklarining o'sishiga ijobiy ta'sir
ko'rsatdi. Mikroorganizmlar tuproqgdagi biokimyoviy jarayonlarni kuchaytirdi va biochar namlikni
saglab golish va organik moddalar migdorini oshirishga yordam berdi.

Kalit so‘zlar: biochar, saksovul, adsorbsiya, biopreparat, Orol dengizi, o'simliklarning o'sishi.

AHHoOTaLMS. HayuHble gaHHble CBUAOETENbCTBYIOT O TOM, UTO ornpeaeneHHble o OTHOCATCA
K CyNbdaTHO-XNOPUAHOMY TUMY, C BbICOKOW CMNOCOOGHOCTLIO MOrMoLllaTh KanbUWii U MarHum (Ca2+
26,1-616%, Mg2+ 354-722%), 4TO MPenaTCcTBYeT POCTY W pPasBUTUIO pacTeHun. CnocobHOCTb
MOMIOWAaTb, @ TakXKe XMMUYECKMIM COCTaB MOYB Ha AHe ApPanbCKOro MOPS MMEKT pellatollee
3HadeHue. bronpenapaTbl, MCMOMb3yeMble BMECTO MHOMOYMCIEHHbIX TBOPYECKMX OOCTUMNEH UM,
nprMeHeHve “3eMnaHon Masun” +1% 6uoyrna MNooXMTENbHO CKa3anoCb Ha POCTe pacTeHui
YepHoro cakcayna. MMKpoopraHmMambl YCUNUAK BUOXMMKYECKME MPOLIECChl B MoYBe, a 6GMOyron
MOMOI COXPaHWTb BRary v yBenmuymTb CoOOepyKaHye opraHMyeckix BeLlecTs.

KrnroueBble crioBa: G610y rof, cakcaysl, abcopbumga, buonpenapaT, ApasnbCckoe Mope, pOoCcT
pPacTeEH NI,

Introduction. The Aral Sea is located
inside the borders of two Central Asian
nations, Kazakhstan and Uzbekistan, and
its growth began in 1960. Researchers
have thoroughly examined the motives for
its genesis, which are complex. Expansion
of irrigated agriculture, inefficiencies in
water resource management, flaws in
drainage infrastructure, desertification,
and the influence of climate change are
among the justifications. This includes
temperature, relative  humidity, and
precipitation changes, all of which have
been studied scientifically [1-3]. Currently,
approximately 10 % of the Aral Sea remains
owing to yearly water volume reductions,
resulting in an increase in salt content and
continuous deterioration in the region
[1]. Remote sensing research (ARSEI)
using ecological indicators (greenness
index, salinity index, heat index, and land
degradation index) for the dry parts of
the Aral Sea has shown promising results

[2]. Between 1960 and 2004, the water
level in the Aral Sea fell by 85 times,
resulting in a 20-meter decrease and
environmental issues Soil salinity along
the Aral Sea and on its dried bed has
grown, with anthropogenic salinity and
wind erosion dominating the desert
bottom [3], [4], [5].

The desiccation of the Aral Sea has
triggered substantial soil transformations
in the area, manifesting as desertification,
salinization, and aridification [6], [7].
Modeling the construction process of
the Aral Sea revealed that between 1986
and 2020, construction and salinization
occurred rapidly in the southern part,
while progress was slower in the northern
part [8], [9]. The dwindling water levels
in the Aral Sea resulted in heightened
salt accumulation in the sands, yielding
a soil pH range of 77-86, along with
contamination by heavy metals like
Cd. Over time, salt dust has become a
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source of storms, potentially transporting
these particles to the Siberian plain and
the lranian plateau [10], [N]. Calcium
carbonate is mainly distributed in the
sand and soil soils at the dry bottom
of the island, its distribution depends
on the granulometric composition
of the soil, and CaCO3 is combined
into  microaggregates in the following
order  (mol/l):  calcite  (CaCO3) -
gypsum  (CaS0O4-2H20) -  eugsterite
(2Na2504-CaS04)-2H20), astrakhanite
(Na2sO4 - MgSO4 -4H20) and mirabilite
(Na2S0O4 - 10H20) -» halite (NaCl) salts
change [12], [13], [14]. Afforestation on
the dry bottom of the Aral Sea improves
soil formation and properties, including
(Ca2+, K+, Mg2+ and Na+) cation exchange
capacity (CEQ), plant phosphorus
exchange, soil electrical conductivity,
pH environment, enzyme activity
(phosphatase, B-glucosidase and  N-
acetyl-glucosaminidase) improved in the
0-10 cm layer of the soil [15], [16]. In the dry
bottom of the Aral Sea, there are several
soil groups, whose chemical composition,

salinity level, type, and type are very
different from each other. The plants
distributed there are also different,

most of them are halophytes, including
eugalophytes, hemigalophytes, hyper-
halophytes, psammophytes that grow in
salt water. In the northern region of the
dry bottom of the Aral Sea, that is, in the
Kazakh part, Anabasis salsa, Halostachys
belangeriana Botsch, Halocnemum,
Strobilaceum Pall, Climacoptera lanata
Botsch, Climacoptera brachiate Botsch
and Suaeda microphylla Pall, Artemisia

terrae-albae Krasch, Ceratocarpus,
Arenarius L, Kochia prostrata L, Allium
sabulosum Bunge, Ceratocarpus

utriculosus Bluket, Aeluropus littoralis Parl,
Alhagi pseudalhagi Fisch, Petrosimonia

nitraria
Krasch,
Bunge, Salsola

brachiata Bunge, Salsola
Pall, Artemisia  terrae-albae
Petrosimonia brachiate,
nitraria  Pall and Kochia prostrata L,
Haloxylon aphyllum Minkw, Peganum
harmala L. , Salsola paulsenii Litv, Alhagi
pseudalhagi Fisch, Haloxylon aphyllum,
Halostachys belangeriana Botsch, Salsola
paulsenii  Litv, Tamarix hispida Willd,
Zygophyllum fabago L., Girgensohnia
oppositifora  Pall, Nitraria sibirica Pall,
Petrosimonia sibirica Pall, Astragalus
orbiculatus Ledeb plants do not grow in
most areas. Cultivation of licorice in the
dry bottom of the Aral Sea improves soil
properties, and the use of various reed
barriers also prevents sand from flying,
which affects the preservation of moisture
and improves its chemical properties
[17], 18], [19]. Diversification of agricultural
crops in the regions along the island has a
positive effect on the ecological condition
of the region and food security The dry
area of the Aral Sea is 6 million hectares,
of which 32 million hectares belong to
the territory of the Republic of Uzbekistan,
and it can be used for soil strengthening
and fodder for livestock by creating desert
agrophytocenosis in this area [20].

Data and Materials. Researches
were conducted in the following area
of the dry bottom of the southern part
of the Aral Sea. Experiment 1 innovation
area (section 1). The dry bottom of the
Aral Sea is a sandy desert relic-swamp
saline soil soil, sand dunes (59° 1' 42" 43°
46" 40") around the «Ship Graveyard» in
Moynak district. Experiment 2 innovation

area (section 2). The dry bottom
of the Aral Sea is a sandy desert relic-
swamp saline soil ground, the region

of point «O» is a sandy desert relic-
swamp saline soil ground, (44.135556; 58.87)

(Fig.1).
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Fig. 1. Study area

1 and 2% amount of biochar was Camphorosma lessingii L. “Sugdiyona”
used to test the growth of plants, variety, Cho'gon were used. (Halothamnus
“El' malhami”, “Inbikom”, “Bioazot” were subaphylla, aellen) “Jayhun” variety, lzen
used from biopreparations, Black saxovul (Kochia prostrata L) “Otavniy” varieties
(Haloxylon aphyllum L) “Nortuya” variety, were selected.

Fig. 2. The experimental schemes were formed as follows.

Methodology. The GCOST174.3.01- plot size, number, depth and type of
83 International Standard describes the samples, sample processing, sample
correct implementation of soil sampling packaging, transportation and storage,
and preparation for laboratory analysis. as well as sample analysis requirements
These include soil sampling procedures, and ensure reliable analysis results. The
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COST 26423-85 International Standard
is one of the main methods of testing
saline soils in laboratory conditions, which
is based on water absorption analysis.
Data on water absorption are commonly
used to provide a comparative description
of the amount and composition of
water-soluble substances in different soils
and to determine soil salinity. Among the
water-soluble salts, the most common
in soils are calcium, magnesium, sodium
and potassium sulfates, chlorides and
bicarbonates. Agueous absorption
method consists of short-term treatment
by mixing the soil with water and then
filtering this liquid. The filtered liquid-
suction is subjected to further tests.
When the soil is treated with water, water-
soluble compounds are absorbed. From
the composition of water absorption, dry
residue, total alkalinity, alkalinity under
the influence of normal carbonates and
bicarbonates, and the amount of water-
soluble humus are usually accepted. In
some cases, nitrates, nitrites, some oxides
and other compounds are also detected.
Based on the state standard GOST 26423~
85, to estimate the total concentration
of salts during soil, agrochemical and
reclamation testing of soils, to control
the state of the salt regime of soils, as
well as to estimate the total concentration
of salts in other research and research
activities, the specific electrical
conductivity, rN value and density of water
from saline soils includes methods for
determining the remainder. GOST 26428-
85 International standard - currently,
the trilonometric method is widely used
for the determination of absorbed
(exchangeable) bases, for the deter-
mination of calcium and magnesium in
agueous extract, in the content of seepage
waters and in saline extract. Trilon-B first
determines the total amount of calcium
and magnesium, and then only calcium,
and magnesium is calculated from the
difference between the first and second
determinations. Trilon-B (sodium salt of
ethylenediaminetetraacetic  acid) and

black chromogen (black ernochrome)
indicator used to determine the amount
of Ca+Mg and murexide (ammonium
salt of purple acid) indicator used only
for determining calcium belong to the
group of organic compounds - complexons.

Results

Formation of soil layers and
appearance of morphological features

The chemical composition, physical
properties and biological world of the
sands scattered in the dry bottom of the
Aral Sea are different. It was determined
that the morphological characteristics
of the soils of the area where the 1 st
section of the research area was taken are
as follows:

0-2 cm. The surface layer is volatile
sand, dry, stones and other inclusions
are rare, shells are found, plant remains
are not found, scattered, salt and its
remains are not found.

2-17 cm. Sand, low density, low
moisture, plant and animal remains are
not found, stones and other inclusions
are rare, friable, salt and/or its residues are
not found, structureless, gray in color,
does not stand still when the section is
dug, flying and falling under the influence
of wind.

1722 cm. Unconsolidated sand,
low density, slightly moister than the
upper layer, plant and animal remains are
not found, stones and other inclusions
are rare, friable, salt and/or its residues
are not found, structureless, the color of
the discharge is gray, it is not stable
when the cross section is dug, it is blown
away by the wind. and down is observed.

22-30 cm. Unconsolidated sandy
layer, low density, slightly moist relative to
the upper layer, plant and animal remains
are not found, stones and fresh wounds
are found, shells, scattered, salt and/or
its residues are not found, structureless,
gray discharge, not stable when the
section is dug, wind it is observed to fly
and fall under the influence. 30-54 cm.
Sand, medium density, moist, plant
and animal remains, stones and other
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inclusions are rare, cohesive, not sandy,
no salt or its remains, structureless, pale
yellow in color, does not stand when the
section is dug.

54-102 cm. Mixed with a sandy layer,
medium density, wet, plant and animal
remains are found, stones and other
inclusions are rare, salt and/or its remains
are not found, structural, black bluish,
shell remains are found.

102-130 cm. Muddy, medium density,

moist, plant and animal remains are rare,
there are rust spots, stones and other
inclusions are rare, salt and/or its remains
are not found, low structure, whitish-blue
color, shell remains are found.

130-145 cm. sandy layer, density is
average, moist, plant and animal remains
are rare, there are rust spots, stones
and other inclusions and salt and its
residues are not found, structureless, blue
color.

Fig. 2. The experimental schemes were formed as follows.

145-165 cm. sandy loam, medium

density, moist, few plant and animal
remains, rust spots, no stones and
other inclusions, white crystalline salts,

structureless, blue-white color.

165-210 cm. sandy loam, medium
density, moist, few plant and animal
remains, rust stains, 5 cm diameter stones,
rare  white crystal salts, structureless,
bluish in color.

The next soil cross-section 2 is a
sandy desert relic-swamp saline soil at
the bottom of the Aral Sea, which differs
from cross-section 5 in its physical
properties, according to:

0-2-Hardened layer, moistened, with
inclusions, soft crushable, structureless
layer.

2-6-Sandy  layer, soft  crumbly,
light yellow, very moist, with inclusions,
structureless layer.

well-
layer

6-22-Highly condensed,
moistened, grayish structureless
with crystalline salt and gold spots.

Salinity level and absorption capacity
of soil grunts

The level of salinity of sand and
soil soil distributed in the dry bottom of
the Aral Sea is different, and the type, level
and type of salinity in it are different
fromm each other. The analysis of the
salinity of these samples revealed the
following situation, according to the
results, the amount of dry residue in the
0-2 cm layer was 1.542%, the amount of
HCO3- was 0.022%, the amount of Cl-
1.09%, the amount of SO4 - was 0.242%,
Ca2+ - 0.023%, Mg2+ -0.156, Na+ contains
0.0009%, the type of salinity is chloride,
and the degree of salinity is considered
strong. Up to the next 2-145 cm layer,
the amount of dry residue is between
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0.431-0.716%, the amount of HCO3 s
0.019-0.037, Cl 0.010-0.019%, the amount
of SO4 - is 0.021-0.041%, Ca2+ - 0.010-
0.016%, Mg2+ - 0.140-0.286 , and Na+ varied

determined that the type of salinity is
chloride-sulfate and the level is weakly
saline. In the lower 145-200 cm layers, the
type of salinity is chloride and moderately

between 0176-0284%, and it was saline.
Table1
Salinity level of sands and soils in the dry bottom of the Aral Sea
Layer d th j - - ++ - ++ + Sallnlty
&y o mep Dry residue | NSO, | CI- | SO, Sa Mg Na Type Degree
0-2 1,542 0,022 [1,090| 0,242 | 0,023 | 0,156 | 0,009 | x strong
2-17 0,431 0,037 |0,010| 0,023 | 0,010 | 0,140 | 0,202 | x-s weak
— 17 -22 0,716 0,025 |0,020| 0,021 | 0,016 | 0,259 | 0,358 | x-S average
5 22-30 0,625 0,039 [0,017| 0,031 | 0,010 | 0,246 | 0,270 | x-S weak
?% 30-54 0,411 0,019 |0,018| 0,038 | 0,010 | 0,143 | 0,176 | x-S weak
54 - 102 0,668 0,015 |0,019| 0,041 | 0,010 | 0,286 | 0,284 | x-s weak
102 - 130 0,518 0,022 |0,016| 0,037 | 0,010 | 0,189 | 0,233 | x-S weak
130- 145 0,551 0,037 |0,018| 0,033 | 0,016 | 0,208 | 0,229 | x-s weak
145 - 165 1,040 0,012 |0,580| 0,048 | 0,037 | 0,324 | 0,037 | X average
165-200 1,363 0,012 |1,040| 0,050 | 0,019 | 0,227 | 0,015 | x average
0-2 2,69 0,71 0470|0860 | 0,13 | 05 | x-s Salty
2-6 2,02 1,18 | 0,170 | 0,240 | 0,12 | 0,3 X Salty
— 6-22 0,78 0,45 | 0,050 | 0,160 | 0,01 | 0,11 | x average
_5 22-29 191 not 0,72 | 0,480 | 0,060 | 0,006 | 0,62 | sX strong
g 29-40 0,91 identified| 0,28 | 0,310 | 0,010 | 0,02 | 0,28 | sx average
40-70 0,62 0,36 | 0,040 | 0,103 | 0,03 | 0,08 | x weak
70-85 0,90 0,37 | 0,210 | 0,021 | 0,03 | 0,26 | sX average
85- 120 0,61 0,27 | 0,120 | 0,062 | 0,01 | 0,14 | x weak
The next experimental area, the 0.006-0.03% in the lower horizons. No

bottom of the island, point “0" is the
residual marshy saline soils. It was 2.69%
of dry residue in the 0-2 cm layer, 2.02%
in the 26 cm layer. In terms of dry
residue, 0.61-191% of dry residue was
accumulated in the remaining layers. In
this section, the 0-6 cm and 22-29 cm
layers are highly saline. The remaining

layers are weakly and moderately
saline, no carbonate was detected
in  the soils of this section, and

Sl- was found to fluctuate between
0.27-118%. The SO4- ion varied between
0.120-0.480%, the highest indicators were
recorded in the 0-2, 22-29 cm horizons,
while the Ca2+ ion was found to be high
in the 0-2, 2-6 cm layers, in the remaining

layers between 0.010-0160%. changed
throughout.
Mg2+ ions (012-013%) are also

observed in this layer. It varied between

clear pattern was observed for Na+ ion
diffusion. In layers 6-22, 40-70, 85-120 cm
it changed between 0.08-0.14%, while in
other layers it was found that chlorine ion
was high (0.28-0.62%).

According to salinity chemistry,
it was found that it is chloride-sulfate
and chloride, and in some layers (70-85)
sulfate-chloride type. According to the
level of salinity, it was found that the
upper layers (0-2, 2-6) are salty, and
the lower layers are weakly, moderately
and strongly saline. The amount of salts
changes very sharply at this point, ie,
these residual-marsh saline soils are
classified as chloride, chloride-sulphate
type according to the chemistry of salinity,
from weak salinity to moderate salinity
in terms of salinity. At the bottom of
the island at point “0" it was determined
that the residual marshy brackish water
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has chloride salinity, chloride sulfate,
and the salinity level is brackish. The
bottom of the island is relic-swamp
saline soils of the “0" level, the upper
layers are saline, and the lower layers
have changed from medium to strong
salinity. Types of salinity consist of
chloride-sulfate, chloride, sulfate-chloride

bases (Table 2). It was found that the
percentage of Mg2+ in the island’s
sedimentary marsh soils is high, varying
from 1151 to 2664 mgleq and widely
varying between layers. The percentage
of Ca2+ in absorbed capacity varied
between 0.6-1.85%, and the percentage
of K+ jon was between 0.01-0.33%. It

types. was found that the percentage of
Our next analysis is the sum of sodium in the layers varied from 0.39 to
absorption  capacity and  absorbed 1557%.
Table 2.
Absorption capacity of soils of the island bottom areas and indicators of bases
Layer depth Sa Mg* K* Na® Sum of absorbed Sa | Mg" | K™ | Na’
cm mg/eq in 100 g bases, mg/eq in 100 g %
0-2 1,15 | 12,83 | 0,01 | 0,39 14,38 80 [892| 01 | 27
2-17 050 | 1151 | 0,23 | 879 21,03 24 | 547 11 | 418
§ 17-22 0,80 | 21,30 | 041 | 1557 38,09 21 | 559 ] 1,1 | 409
= 22-30 050 | 20,23 | 0,31 | 11,75 32,79 15 | 61,7| 10 | 358
> 30-54 050 | 11,76 | 0,20 | 7,65 20,12 25 | 585 | 1,0 | 380
54 - 102 0,50 | 2352 | 0,33 | 12,36 36,70 14 | 641| 09 | 337
102-130 | 050 | 1554 | 0,27 | 10,24 26,45 19 | 588 | 1,0 | 383
130-145 | 0,80 | 17,11 | 0,26 | 9,95 28,12 28 | 608] 09 | 354
145-165 | 1,85 | 26,64 | 0,04 | 1,63 30,16 6,1 | 83| 01 | 54
165-200 | 0,95 | 1867 | 0,02 | 0,64 20,28 47 1921 01 | 32
0-2 43,00 | 1069 | 058 | 21,7 76,01 56,6 | 141 | 0,8 | 286
2-6 12,00 | 987 | 0,35 | 130 35,26 340|280 | 10 | 37,0
%, 6-22 800 | 0,82 | 0,13 4,8 13,73 583 | 60 | 09 | 348
Q 22-29 300 | 049 | 0,72 | 27,0 31,17 96 | 16 | 23 | 865
S 29 - 40 050 | 164 | 032 | 12,2 14,64 34 | 112 | 22 | 831
™~ 40-70 515 | 2,47 | 0,09 35 11,19 46,0 | 221 | 0,8 | 31,1
70- 85 105 | 247 | 0,30 | 11,3 15,12 69 | 163 | 20 | 74,8
85- 120 310 | 0,82 | 0,16 6,1 10,17 305 81 | 16 | 59,8
In the absorption capacity of the residual-swamp salt marshes (0-1, 1-19,

layers described above, the indicators
are, respectively, the percentage of Mg2+
up to 54.7-89.2%, Ca2+ 1.4-8.0%, K+ 0.1-1.1%,
Na+ 2.7-41 changed between 8%. It
can be seen that the percentage of Mg+
and Na+ ions in the absorption capacity
is high. In the absorption capacity of the
bottom of the island in the 2nd
experimental area at point “0" the
percentage of Ca2+ ion changed from
925 to 2265%, while Mg 2+ fluctuated
from 71151 to 4910%. It was found that
the share of K+ and Na+ in the absorption
capacity is very low. The amount of bases
absorbed in the soils of the island's

19-30, 30-45, 4590 cm) was studied.
In 100 g of soil, absorbed Sa2+ ion is
up to 925-22.65 mgleq, Mg2+ is T11.51-
4910 mgleqg, and K+ ion is up to 0.01-
0.02 mg/eq, and Na It was found that +
changed in the amount of 0.55-094 mg/
eq. The percentage of these amounts
was Sa2+ 26.1-61.6%, Mg2+ 35.4-722%, K+
0.0-0.1% and Na+ 1.2-2.9%, lower distributed
in descending order in the horizons.
Ca2+ 26.1-61.6%, Mg2+ 354-72.2%, K+ and
Na+ share 0.0-2.9% of the total absorbed
bases. The high absorption capacity
of Sa2+ ions in the 0-22 cm layer slightly
favors the structure of the soil, such a
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situation was noted in the 40-70 and
81-120 cm layers. The balanced state of
Mg2+ ion is observed between 6-29 cm,
and it was 1.6% at 22-29 cm. In terms of
K+ ion, there was no significant difference,
oscillating between 0.8-2.3%. The
amount of Na+ varied and was between
28.6-86.5%. The amount of bases
absorbed in mg/eg in 100 g of soil was
as follows, the Ca2+ ion varied from the
highest (43.00 mg/eq) in the upper layer
to 0.5-12.00 mg/eq in the lower layers. The
absorption of Mg2+ decreases towards
the lower layers (10.69-0.49 mg/eq), it was
found that K+ ion was absorbed in the
amount of 0.09-0.72 mg/eq, and Na+ ion
was 4.8-270 mg/eqg in the layers. varied
up to eq. Based on the results of the
research, it can be said that the amount
of sodium and magnesium ions in the
soil absorption capacity of the dry bottom
of the island is high. At point “0" in the
dry bottom of the Aral Sea, it was found
that the proportion of calcium and
magnesium in the content of absorbed
bases in the residual-swamp salt
marsh soils is high. It was found that the

concentration of calcium and sodium
ions, especially sodium ion, is high in
the sediment-swamp shurkhoks of the
bottom of the island “0O". This means that
the dry bottom of the Aral Sea contains
salts of different composition and it
means that plants cannot grow with
a homogeneous approach, that is, it is
appropriate  to recommend planting
plants depending on the absorption
capacity of the soil.

Effect of different prerata on
germination and growth of plants

In the dry bottom of the Aral Sea,
the formation of soil has not been
completed, that is, there is no soil
cover, because it takes 200 years for the
formation of 1 cm of soil. It has been
60 years since the Aral Sea dried up. As
the 6th factor in the formation of soil, the
role of man is great, from this point of
view, in order to activate the process of
soil formation in the dry bottom of the

Aral Sea, several studies on growing
plants using soil biopreparations and
biochar were conducted and the

following results were obtained (Table 3).

Status of plant growth in the dry bottom of the Aral Sea using different preparatigr?fle .
Cultivate.d plant black saxophone, % Chogon, % Nortuya, % Izen, %
g‘;ﬁ%ﬁ; Haloxylon aphyllum | Salsonasubaphylla | H.aphyllum (Minkw) | K.Kochia
The area where the Ist section was taken from the dry bottom of the Aral Sea
Control 13,8 11,3 12,6 9,4
Earth's crust 65,7 58,9 62,7 411
Inbikom 28,3 234 25,2 10,7
Bioazot 23,6 24,7 22,1 89
Biochar - 1% 62,9 47,3 57,7 41,6
Biochar - 2% 53,1 43,5 51,3 394
The area where the 2nd section was taken from the dry bottom of the Aral Sea
Control 9,2 6,3 11,9 7,4
Earth's crust 52,8 41,4 47,3 39,7
Inbikom 174 13,7 16,1 10,3
Bioazot 15,7 114 13,6 9,2
Biochar - 1% 50,3 431 47,2 37,5
Biochar - 2% 43,6 37,5 38,3 31,8
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Variants According to the researches,
the plant Haloxylon aphyllum gave the
highest result in the study of its growth
and development, planted in the dry
bottom of the Aral Sea. in the area where
the 2nd section was taken from the
bottom, this indicator was 52.8%, com-
paring the results of the experimental
options to the control option, it is 4.76
times higher, followed by the plant H.
aphyllum (Minkw) in the area where the
Ist section was taken, when the same
biopreparation was used, 62, 7% (12.6% in
the control), 473% (11.9% in the control)
in the area where the 2nd section was
taken. It should be noted here that
Haloxylon aphyllum and H. aphyllum
(Minkw)  plants grown in different
regions of the Aral Sea were expected to
grow differently, which is related to the
amount of salts and salinity in sand and

soil soils, as well as their physical
and chemical properties. It has been
scientifically proven that the most

effective of the used biopreparations is
Erhami biopreparation. The amount of
applied biochar of 1% had a good effect
on the growth of plants, because the
amount of 2% has a burning effect on the
roots of the plant at a high temperature
- 58-60 oC. Among the plants, Haloxylon
aphyllum and H. aphyllum (Minkw)
species grow well in the dry bottom of the
Aral Sea, it was recommended to plant
them with Earth ointment biopreparation.

Conclusion. In conclusion, it can

be said that in the 32 million hectares
of the dry bottom of the southern part of
the Arol Sea, that is, in the territory of the
Republic of Uzbekistan, salts of different
composition and different soils are
spread, and the process of soil formation
has begun in all areas. The level of salinity,
type and type of existing sand and
soil-soils, the layers are different, it is mainly
sulfate and chloride, and it is scientifically
proven that some layers are of sulfate-
chloride type, the absorption capacity is
mainly calcium and magnesium (Ca2+
26.1-61.6%, Mg2+ 35.4-72.2%) is high, which
hinders the growth and development
of plants. Therefore, it is recommended
to improve the absorption capacity of
the chemical composition of soil soils
scattered in the dry bottom of the Aral
Sea. Also, among the biopreparations
used in the place of various innovative
achievements, the use of "Earth
Ointment" + 1% biochar affected the
relatively good growth of the black
saxowul plant, in this case, the
microorganisms improved the
biochemical processes in the soil, and
biochar affected the preservation of soil
moisture and the increase of organic
matter.
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YOK 631.4
ONTUMAJIbHOE PA3MELLUEHUE CEJIbCKOXO39UCTBEHHbIX
KYNbTYP C UICMOJIb3OBAHUEM TEXHOJTIOMMA
FrEEOUH®OPMALMNOHHbIX CUCTEM HA OCHOBE CBOUCTB
NOo4B U NPUPOOHbLIX DAKTOPOB

Bo6omMypoaos LLyxpaT Mexpu6oHoOBMY,
LOKTOP GL1OTOrYecKmx HAyK, Npogdeccop,
e-mail: shuhrat_bm@inbox.ru

HusasmetoB YMupgbek Xyaari6epraHoBud,
DSc 1o 6LMoa0rM4ecKkmM HayKa,
e-mail: niyazmetovumid5@gmail.com

VIHCTUTYT No4YBOBEAEH NS 1 ArPOXUMINYECKIX
mccnegoBaHmUm

AHHoTauus: B [OaHHOM CTaTbe WUCCNeOoBaHbl arpoXMMUYecKMe CBOMCTBA OPOLUaEMbIX
CepPO-yroBbiX MOYB, PACMONOKEHHbIX Ha MaccrBe Manuk CbhlpOapbWMHCKOro panoHa. B xooe
MCCNeaoBaHWa C WCMOMb30BaHWMEM MporpamMMHoro obecnedeHusa ArcGlS 6binv pa3paboTaHbl
arpoxXMMmUecKMe KapTorpamMMmbl, OTpaXKatoLLMe TeppUTopranbHoe pacnpefeneHe coaepXaHma
rYMycCa M OCHOBHbIX 2/1EMEHTOB MUTaHMA B MOYBAX, a TakXKe KapTbl MPUPOAHbIX GakTopoB. Ha
OCHOBE TMONyYeHHbIX PE3yNLTaToB Hay4YHO OOOCHOBAHO OMTWMManbHOE pa3MelleHMe cou Ha
BbIGPaHHbBIX OPOLIAEMbIX 3EMJIAX C CEPO-YTOBbLIMU MOUBaAMU.

Knro4yeBble c€/10BQA: OpollaeMble CEPO3EMHO-/TYFOBbIE MOYBbI, arPOXMMUMYECKME CBOMCTBA,
penbed, YKNOH MOBEPXHOCTK, IKCMO3UMLMA, reorpaduyeckasd MHGOPMaUMOoOHHaa CUCTEMA, NYMYC,
NOABVIKHbBIN Gochop, OOMeHHbIV Kanui, KapTorpaMMbl.

AHHOTauUMsa: Maskyp Makonada Cuppapé TyMaHum Manuk MaccuBMOa >Komnaldrad
cyrFopunaauraH 6y3-yTiokM TymnpoKAapHUHE arpOKMMEBMIN XOCCa-XYCYCUATAAPM TaAKMK STUATaH.
TaOKMKOT YapaeHuaa Tynpokaapaary ryMyc MMKOOPW xaMOa aCOCUIM O3MKa SNEMEHTNapPUHMHE
XyOyaMIM TapKanULLVHKW ake 3TTUPRYBYM arPOKUMEBKIA KapTorpaMmmManap xaMmaa tabumm oMunniap
KapTanapw ArcGIlS gactypu époamMmaa nwnab ynkmnan. ONMHraH HaTuyKanapra acocaH TaHnab
OfIMHIaH CyFopunagmran 6y3-yTnoky TynpoKaIM epnapda cosa KMHUMHK MakOy »KoMnalTUpnLL
UAMUW XKxaTaaH acocnad 6epunraH.

KanuTt cysnap: cyFopuvnanuraH 6y3-yTnokm TynpoK/iap, arpPOKMMEBIMI XOCcanap, penbed, to3a
KMAAMIW, DKCNO3MLUMA, reorpadmk axbopoT TM3UMUK, NYMYC, XxapakatdaH Gocdop, anmMallmHyBYaH
Kanum, KapTorpamMmanap.

Annotation: This article investigates the agrochemical properties of irrigated serozem-
meadow soils located in the Malik area of the Syrdarya district. Using ArcGIS software,
agrochemical cartograms were developed to reflect the spatial distribution of humus content
and major nutrient elements in the soils, as well as maps of natural factors. Based on the
obtained results, the optimal placement of soybean cultivation on the selected irrigated
serozem-meadow soils is scientifically substantiated.

Key words: irrigated serozem-meadow soils, agrochemical properties, relief, surface slope,
exposition, geographic information system (GIS), humus, mobile phosphorus, exchangeable
potassium, cartograms.

BBEOEHUE
MMpUMeHeHMe TeXHONOIMMW  FreouH-
dopMaumoHHbIX cuctem (FMC) npw nlyde-
HM CENbCKOXO3AMCTBEHHbIX 3eMEfNb MMEET
6onbuoe 3HadeHne. OgHUM M3 OCHOBHbIX
CBOWCTB MOYB ABAAETCA WX M10OA0pOoAME,

MnoaTOMY  aHalln3 CBOWCTB W COCTOAHMS
MO4YBbl ABAAETCA HeobxoOMMbIM. AHanu3

reorpadmyecKkoro pacnpeneneHna
NIOLOPOAMSA MOYB MPencTaBnger coboun
BaXXHYIO  OCHOBY [Ona  2QPEKTUBHOM

opraHmMsauUnKM 3emMnegenmnsa, a Takke ansa
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Pa3paboTKM MeponpuUATUI MO COoXpaHe-
HMIO M MOBbILLEH MO M10O0POONS.

B 1970-1980-e rogbl MpoBOOMAMCH
MccneooBaHWa HampaBleHHble Ha onuca-
HME 3aKOHOMEPHOCTEeW pacnpocTpaHe-
HA MOYB C MOMOLLBIO MHTEPMNONALMOHHbIX
MEeTOOOB [6], onmpegeneHme XapakTepHbIxX
OCOOEeHHOCTeM MOoYBEHHOro mnokposa [2],
a Takke pa3paboTke MeTogoB M3ydeHuda
MO4YB C WCMOMb30OBaHMEM a3POKOCMU-
yeckux TexHonormm [1]. MapannenbHo B
PYCCKOW MOYBOBEOYECKOM Hayke aKTUMBHO
pa3BMBanach KoHLenums CTRYKTYPbI
MOYBEHHOIO MOKPOBA, KOTOpaa nosaHee
cTana OCHOBOW onsa LMPpoBOTro
KapTorpad®rpoBaHMa MoYB [4].

B 1990 rogobl chopMmpoBanach
Hayka MoO Ha3BaHWeM «MedoMEeTpua,
KoTopaa Oblla npu3HaHa OTOeNbHOW
oTpacnbto Mo4BoBeOeHWsd, OCHOBaHHOM
Ha MNPUMEHEeHUW  MaTeMaATUYeCcKUX U
CTaTUCTMYECKMX METOOOB MpPU U3y4deHUM
PACMPOCTpaHeHa 1 redHesmca nods [3].

Kpome TOro, BbiCKasblBaiMCb WAeM O
HeoOXoOMMOCTK  pPa3paboTky  Mopenem
019 TMOYBEHHbIX WccnegoBaHuM  [7], B

TOM 4yuKcre Mofenen, OCHOBaHHbIX Ha
SKCMepPTHbIX oleHKax [5]. B koHue XX Beka
MPOBOAMNOCH MHOXECTBO WCCNeNOBaHMM
rno MPUMEHEHUIO reoCTaTUCTUHECKIX
MeTOO0B B 3KOMOMMKM 1 mo4vBoBeaeHMM [8].

B paMkax nccnenoBaHua penbedHble

YCNoBUA OTOGPAHHbIX TeppuTopU
Obl  OLUEeHeHbl Mo TPEM  OCHOBHbIM
nokasatenam — abCoOMOTHOM  BbICOTE,

KPYTM3HE CKI/IOHOB W 3KCMO3MUMKM CKIO-
HOB. VI3BeCTHO, YTO BbICOTa Haf YPOBHEM
MOpPS  OKa3blBaeT  HemnocpencTtBeHHoe
BNVAHME Ha KIMMaTUYeCcKre MnokasaTtenu,
B TOM 4ucne TemrepaTtypy BO34yXa,
KOMMYeCTBO OCa[lKOB, npoLeccol
MCrapeHna 1 BMaXKHOCTb MNMoYB, POPMUPYS
TEM CaMblM YCMOBUA O719 POCTa M Pa3BU-
TN pacTeEHUN.

Vccnenyemasa TeppUTOpPUSA
CbipOapbMHCKOWM 001acT  pacnofioXeHa

B PaBHWHHOW  30HE U  cYyMTaeTcq
61aronpUaTHOM ans BO34e/blBaHUA
con. Cod MPEeUMYLLECTBEHHO XOPOLLO

PasBMBaeTCd Ha HWM3IMeHHbIX W POBHbIX
YHacCTKaxX, OOHaKO eé BblpallMBaHWe

BO3MOX»XHO W Ha BblcoTax o 1200 ™
Had YPOBHEM MOPKA. Ha TeppuTopU§x,
PACMONMOXXEHHbIX Bblle OaHHOM OTMETKM,
KnMMatnyeckme @akTopbl, B YaCTHOCTU
MOHW>KEHHble TeMMmepaTypbl 1 CHeronagbl,
BbICTYMAOT B Ka4decTBe OrpaHmymBatoLLmMX
GaKTOPOB A/19 POCTa COMU.

DaKTop YKNOHaA WMEeET [NOBOWCTBEH-
HOe 3HadyeHMue: BO-MepBblX, OH CBA3aH
C SPO3VOHHbBbIMMK npoLeccamm 7
nnogopoduvemM  ModYB, a BO-BTOPbIX -
onpenensger BO3MOXHOCTU  MCMO/Mb30Ba-
HUA  MexaHM3aUMKM B CeSIbCKOXO3AMCT-
BEHHbIX paboTax. [NonyyYeHHble pe3ynsTaThl
MoKasanu, YTO COoa nydlle pa3BMBAETCA
Ha TEPPUTOPUAX C He3HaAUYUTETbHbIMUN
YKNOoHaMK.  Kpome  TOro, 3KCMo3mumg
CKJTOHOB MIMPAET BaKHYIO POSib B COXpa-
HEHWMKM TMOYBEHHOM BMarM: Ha CKIOHaX
ceBepHOM SKCMO3MLMM YPOBEHb
MCHapeHna Hwke MNo  CpaBHEHMUIO C
FOXKHbBIMU CKITOHAMM.,

MoK oueHKe Mo abCoNOTHOM BbICOTE
TeppuTopUKM ¢ oTMeTkaMm go 300 M 6binm
OTHECeHbl K KaTeropmy C HaMBbICWKMM
KO2PDULIMEHTOM NPUroaHOCTM (1),
TOrAa KakK  YYacCTKM,  PacrofioXeHHble
Bbilue 1200 M, AOAYyYUNIM MUHUMANbHbBIN
kKoapdPmumeHT (O1). PesynbraTbl OLEHKWU
6blNM MpeacTaBneHbl B BWAOE 31EKTPOH-
HbIX TeMaTWM4YeCKMX KapT, CO3[JaHHbIX Ha
OCHOBe TeOMHPOPMALMOHHOW CUCTEMDbI
ArcGlIS (pucl-2).

PucyHok 1. KapTa BblCOT Hag ypoBHEM Mops
Bbl6paHHOM TeppuTopmm ChipaapbUHCKOMN
6nactu
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PucyHoK 2. KapTa a3KCNo3mnumm CKJIOHOB
Bbl6paHHOM TeppuTopUn ChipaapbUHCKOM
o6nactu

Knnmatnyeckme dakTopbl ABAAKOTCA
OOHVMU M3 OCHOBHbIX JTUMUTUPYIOLLMX
YCNOBUM  poOCTa W pa3Butma coun. B
MCCNefoBaHMKM B KayecCTBE  KJ/IHOYEBbLIX
KIMMaTUYECKMX rmokasaTenem ObInn
BblOpaHbl CcpegHerogoBasa TemnepaTtypa
BO3yXa, CyMMa MONOXUTENbHbBIX TeM-
nepaTyp M rogoBoe KOMMYEeCTBO OCaKOB.
MaccuB «Manmk» CbIpAapbWHCKOTO
paloHa xapaKTepusyeTca 6Hnaronpuar-
HbIM  TEMMEPATYPHbIM  PEXVMOM  [ON9
6ONbLWIMHCTBa CeTIbCKOXO3AMCTBEHHbIX
KynbTyp,

B TOM 4KCre COou, 4YTO HarngagHo
OTPaXXeHO Ha  TeMaTu4ecCcKMxX  KapTax,
oToOpaXkatoLMX CTeMeHb KAMMaTUYeCKOM
NPUrogHoCcTK Tepputopmmn. CymMMa Mosno-
YKUTENMbHbIX TeMMepaTyp Ha WcCcieayemMon
TEPPUTOPUM MPUM3HAHa OOCTaTOYHOM O4
BO34e/1blBaHMA COM.

MNPy oueHKe MPUIroaHOCTV 3eMeflb
0719 CeNIbCKOXO39MCTBEHHOIMO MCMOMb30Ba-
HUA YYUTbIBASIMCb MEXaHMYEeCKMIN COCTaB
MoYB, COAEPXaHWEe  TyMyca, 3anacol
noaBWMkHoro dochopa M Kanua, a Takxe
cteneHb 3aconeHua. Cod, obnagatollas
rnyGoKOoW KOPHEBOWM CUCTEMOM, CMOCOOHa
a0anTMPOBATbCA K PA3NMYHbIM  MOYBEH-
HbIM  YCIOBMAM, OAHAKO Hambonbllaqa
MNPOAYKTUBHOCTb Habto4aeTca Ha MoYBax
C NErkMM 1 cpegHnM MexaHUYeCKnM
COCTaBOM. YCTaHOBMEHO, YTO Ha TAXKENMbIX
MO  MEexaHW4YeCcKoMy  COCTaBy  Mo4YBax,
OCOBEHHO MMHUCTBIX U XapaKTepusyto-

LLIMXCA BbICOKOM MIOTHOCTbIO, POCT UM pa3s-
BUTME COUN CYLLLIECTBEHHO OrPaHMYMBaOTCA.

B unccnenoyembix panoHax coaepyka-
HWe TyMyca, Kak MpaBWIo, HEe MpeBbllaeT
15 %, B cB93M C 4yeM [daHHblM MNoKasa-
Tenb, MPW HeOoCTaTke OpraHMn4eckoro
BellecTBa, Obl1 OUEeHEH KakK BaXKHblM,
HO oOrpaHuyeHHO AuddepeHLUVPY oL
PaKTop MNpW pasMeLlleHVn CebCKOX03-
ANCTBEHHbIX KyNbTyp. Pe3ynbraThl, Mony-
YeHHble C WCMOoMb30BaHMEM MPOrpamMm-
Horo obecneveHuna ArcGlS, npencraBneHbl
B BuWOEe TeMaTUYeCKuX KapT, OTparka-
IOLLMX K/lacCbl MPUIOAHOCTM 3eMefb 014
BO34eNblBaHMA cou (puc.3).

PucyHok 3. KapTa pacnpepgeneHus rymyca B
opoLllaeMbIX NoYyBax MaccmBa «Manuk»

PucyHoK 4. KapTta pacnpegeneHusa docoopa
B opoLUaeMbIX NoYyBax MaccmBa «Manuk»
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PucyHok 5. KapTa pacnpegeneHunsa Kkanvsa B
opoLlaeMbIX NoYyBax MaccmBa «Manuk»

B npouecce mccnenoBaHua
pe3ynbraTbhl  PasfesibHOWM OUEHKM  pefb-
edHbIX, KIUMATUYECKMX U  TMOYBEHHbIX
dbakTopoB  ObLINKM  UHTErpPMpPOBaHbl B
cpene reoMHPOPMaLMOHHOWM  CUCTEMDI
ArcGIS. AbcontoTHaa BbICOTa, KPYTW3HAa
% SKCMO3MLMNSA CKJTOHOB, 6oHunTeT
MoYB, arpoOXMMUYecKMe rokasaTtesnnm u
cTeneHb obecneyeHHOCTV BOAOM ObiNu
MPOaHaNM3mMpPOBaHDbI KOMTMIEKCHO, B
pesynsrate 4yero COCTaBleHbl WUTOTrOBble
MHTerpanbHble KapTbl, OTpakatollme mnpu-
rOOHOCTb TEPPUTOPUI ONF BblpallMBaHUA
cou.

YCTaHOBMNEHO, YTO  MeXaHU4YeCKu
COCTaB OpollaeMbIX Cepo-yroBbix MOYB
MaccmBa «Manuk» ChipOapbWHCKOTO
PaoOHa 3aBUCUT OT XapPaKTEPUCTUK MOYBO-
obpa3syloLmMx nopoa. YKasaHHble MOo4YBbI
B OCHOBHOM MpeacTaBfeHbl CpeaHuMU,

NErKUMUM U TKENBIMU  CYIMUHUCTBIMMA
Pa3HOBWMAHOCTAMMK, MpPW 23TOM BO BCeX
cny4daax npeobnanatoT MblneBaTble
YyacTmubl  (pas3mepomMm  0,05-0,001 MMm).

PucyHok 6. KapTa o6ecneyeHHOCTU 3eMefb
BOAHbIMU pecypcaMun Maccusea «<Manmk»

CooepykaHme rymMyca B MaxOTHOM cfioe
konebnetca B npepenax  0,550-0,726
%, 4TO CBWAOETENNbCTBYET O  HU3KOM
obecneyeHHOCTU OpraHNYecKmnm
BellecTBOM. CoaepyaHve MOoABVIKHOIO
dochopa cocTaBngeTr 7,0-14,2 mr/
K M OLEeHMBaeTCa KaK O4YeHb HK3KOe,
TOrga Kak  coOepyaHme  MOABVIKHOTO
Kanus BapbupyeT oT 87 po 218 Mr/kr,
UTO COOTBETCTBYET HM3KOM W CpeaHen
cteneHn  obecneyeHHocTW. [lo  Tuny
3aCoNeHna  MOYBbl  MPEVMYLLECTBEHHO
OTHOCATCA K cynbdaTHbIM W X10PUAOHO-
CybdaTHbIM, @ MO CTeMEeHW 3aconeHmnsa - K
cnabo n cpegHesaconeHHbIM (purc.4-5).

Ha npumepe M™MaccmBa  «Manmk»
CblpAapbMHCKOrO pavioHa Oblna co3aaHa
6asa [OaHHbIX, OxBaTbiBalolWaa 3 7338
ra opollaeMblX 3eMeflb W OTparkatoLlada
COCTOSAHME MOYBEHHOTO MOKPOBa. aHHasa
6asza obecrneymBaeT aHaNM3 OCHOBHbIX
CBOWCTB W COCTOAHMSA MOYB, BM3yanu3a-
LUMIO W XPaHeHMe pe3y/bTaToB, a Takke
CNY)XUT ~ OCHOBOM  [ON4 pPa3pPaboTKM
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ONTUMU3NPOBAHHOW  CUCTEMbI  pa3Me-
LeHNA CeNMbCKOXO3AMCTBEHHbIX KYNbTYP.

Ha ocHoBe TpeboBaHUM KynbTyp K
dakTtopaM cpedbl Obiv  pa3paboTaHbl
KO2PDULUMEHTBI OLUEHKM U CHPOPMUPO-

BaHbl aTTOPUTMbl reoda3oBOro aHam3a.
Kpome Toro, 6bina pa3pabotaHa on-
TUMU3MPOBAHHAA CUCTEMA Pa3MeLlleHMsa
CeNbCKOXO3AMCTBEHHbIX KybTy[Q Ha OCHO-
Be [WC-TexHOMNOrmm, a Takke Cco34aHo
nporpammHoe obecnedyeHre «Pasmelle-
HUWe CEeNbCKOXO3AMCTBEHHDbIX KynbTy R
NO  MOYBEHHbIM  CcBOMCTBaM». [aHHOE
nporpaMMHoe CpeacTBO MO3BOMAAET oOLe-
HVBaTb MPWIOOHOCTb BblOPaHHbLIX TEPPU-
TOpPUM  ANa  BblipallMBaHWA  CebCKO-
XO39MCTBEHHbBIX  KybTyp. Ha  ocHoBe
pe3ynbraToB mccnenoBaHmg Obln
COCTaBMEeHbl Pas3fNYHble TemMaTuyeckme
LMPppoBbIE KapTbl, B TOM ymecne
KapTbl MexaHW4YecKoro cocTaBa MouB,
obecne4yeHHOCTV 21eMeHTaMy MUTaHua m

CTeMEeHW 3aConeHunsq.
Ha ocHOBe pe3ynbraTtoB MNpoBeOéEH-
HbIX WCCNegoBaHWI pa3paboTaHbl anro-
PUTMbl FE€OMPOCTPAHCTBEHHOIO aHanm3a
pasMelleHna CeNbCKOXO3AMCTBEHHDbIX
KyNbTYyp C YY4ETOM KX BoOoobecneyeHHoC-
TV, a Takke nporpaMmHoe obecnedeHume
PasmelleHne KynasTyp MO MOYBEHHbIM
CBOWCTBaM U xapakKTepucTmkam (pumc.o).
IToroBble  pe3yfnsTaThl  rokasanu,
UTO Ha TeppUTOPMKM MaccKmBa «Manmk»
CbipOapbWHCKOIo  panoHa Ona BO3-
nenbiBaHua cont umeetca 1 101,3 ra o4eHb
6naronpuaTHblx, 1 625 ra 61aronpuaTHbIX,
7828 ra ymMepeHHO 61aronpuaTHbIX
% 2247 ra ManobnaronpuaTHbIX
opolaeMblx 3eMefb. [lonydyeHHble OaH-
Hble CO30at0T BO3MOXHOCTUM A4 Hay4dHO
0BOCHOBAHHOIO pa3MelleHnsa coun, apdek-
TUBHOIO MCMOMb30BaHNS 3eMeflbHbIX
PECYPCOB W TMOBbIWEHNA YPOXaMHOCTMK
CENbCKOXO3AMCTBEHHbIX KYBTYP.
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ASSESSMENT OF SOIL EROSION PROCESSES IN THE
SANGZAR RIVER BASIN USING GEOINFORMATION SYSTEMS
AND EMPIRICAL MODELS

Shermanov Beknazar Ortiqovich,
Assistant of the “Biology” module
e-mail: beknazarshermanovi2@gmail.com

Alfraganus University

Annotation. The article presents the results of a comprehensive assessment of soil
erosion processes in the Sangzar River basin using geoinformation systems and modern
empirical models. The study examines relief, soil cover, climatic parameters, vegetation,
and anthropogenic pressures influencing the intensity of erosion. A modified RUSLE model
integrated with remote sensing data and a digital elevation model was applied for quantitative
estimation. Spatial patterns of erosion development were identified, and high-risk areas were
delineated. Scientifically grounded measures for stabilizing soils and reducing degradation
intensity are proposed.

Key words: soil erosion, Sangzar River, GIS, RUSLE model, LS factor, land degradation,
NDVI, monitoring, digital elevation model (DEM), loess soils, pasture degradation, anthropogenic
pressure, remote sensing (RS), rainfall erosivity (R factor), soil erodibility (K factor), climate
extremes, hydrological runoff.

Annotatsiya. Magolada Sangzorsoy havzasida tuproq eroziya jarayonlarini geoaxborot
tizimlari va zamonaviy empirik modellardan foydalangan holda kompleks baholash natijalari
keltirilgan. Tadgigotda relyef, tuprog qgoplami, iglim omillari, o'simlik goplami va eroziya
darajasiga ta'sir ko'rsatadigan antropogen bosimlar tahlil gilindi. Migdoriy baholash uchun
masofaviy zondlash ma'lumotlari va ragamli relyef modeli bilan integratsiyalangan RUSLE
modelining modifikatsiyasi go'llanildi. Eroziya jarayonlarining fazoviy gonuniyatlari aniglanib,
yuqori xavfli hududlar belgilandi. Tuprog bargarorligini oshirish va degradatsiyani kamaytirish
bo'yicha ilmiy asoslangan choralar taklif etilgan.

Kalit so‘zlar: tuproqg eroziyasi, Sangzorsoy, GIS, RUSLE modeli, LS omili, yer degradatsi-
vasi, NDVI, monitoring, ragamli relyef modeli (DEM), lossimon tuproglar, yaylov degradatsiyasi,
antropogen bosim, Yerning masofaviy zondlanishi (DzZ), R omili, K omili, iglim ekstremallari,
gidrologik ogim.

AHHoTauusa. B cTaTbe NpenctaBfeHbl pe3ynbsTaThl KOMMMEKCHOWM OUEHKM MpOoLeCcCoB
noyBeHHOM 23po3nk B 6GaccenHe CaHrzapcasg C MCMofb3oBaHWeM reonHGoOPMaLLVMOHHbBIX
CUCTEM W COBPEMEHHbIX aMMAMPUYECKMX Moaenew. ViccneooBaHbl penbed, MOYBEHHbBIM MOKPOB,
KNMMaTUYeCKMe MapaMeTPbl, PacTUTENbHOCTb W aAHTPOMOreHHble Harpysku, BAMAOUIME Ha
MHTEHCMBHOCTb 3PO3MOHHOIO CMbiBa. 19 KOIMUYECTBEHHOWM OLEHKM MpuMMeHeHa Moamdu-
umMpoBaHHaa mooenb RUSLE, mHTerpmpoBaHHaa ¢ OaHHbIMKW OMCTaHUMOHHOMO 30HAMPOBaHUS
M undpoBoW Moaenbto penbeda. BbigBNeHbl MPOCTPaHCTBEHHbIE 3aKOHOMEPHOCTU Pa3BUTUA
SPO3MOHHbIX MPOLIECCOB W onpefeneHbl TeppUTopmM MOBbLILLIEHHOIO pPUCKa. [1peasioxkeHbl
Hay4YHO 06OCHOBaAHHbIE Mepbl MO CTAabUAM3ALMM MOUB U CHUKEHMIO MHTEHCUMBHOCTM Aerpagaumm.

Kno4yeBble crioBa: nodBeHHad 2po3ung, CaHrzapcan, MC, mogenb RUSLE, dakTtop LS,
aerpagauma 3emenb, NDVI, MoHUTOPUHE, undpoBad Mogenb penbeda (DEM), néccoble MoyBbl,
nacToMLLHaa gerpagaumsa, aHTpOoMoreHHaa Harpyska, AMCTaHUMOHHOEe 30HAMPOBaHME 3eMau
(033), dakTop R, dakTop K, KNMMaTnyeckme aKCTpeMyMbl, TMAPOIOMMYECKM M CTOK.

INTRODUCTION environmental and socio-economic
Land degradation in Central Asian threats due to the presence of vast
countries remains one of the major mountainous and foothill territories
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highly sensitive to erosion processes.
The Sangzar River basin, located on the
northern slopes of the Turkestan Range,
is among the most vulnerable areas. Its
natural conditions are characterized by

a highly dissected relief, pronounced
vertical zonation, strong contrasts
in  precipitation distribution, and an

extremely weak protective vegetation
cover across extensive slopes.

These  factors create  favorable
conditions for accelerated surface runoff,
active slope dissection, and degradation
of soil-vegetation cover, even under
moderate anthropogenic pressure. Soil
erosion in the Sangzar basin is driven by
the following key causes:

1. Degradation of vegetation cover
due to  historically intensive grazing,
early spring overuse of pastures, and the
absence of rotational grazing systems,
resulting in a steady decline in plant
biomass and ground cover [1,3]

2. Irrational land use, including
cultivation of slopes with medium and
high steepness, improper placement of
irrigation systems, and lack of contour
tillage [2,11,12]

3. Reduction in humus horizon
thickness, caused both by erosion and
rapid mineralization of organic matter
under arid climatic conditions [2]

4. Uneven spatial-temporal distribu-
tion of precipitation, with 70-80% of
annual moisture falling as short-term
high-intensity rainstorms [4]

5. Loess-like parent materials are
characterized by low structural stability and
high susceptibility to water erosion [8,11].

Climate change is further intensifying
the problem; rainstorms are becoming
more frequent, runoff energy increases,
and bare soil surfaces expand. Hydrological
changes confirm the strengthening of
erosion and the formation of new gullies
[2,4,0].

Modern GIS and remote sensing (RS)
technologies provide new opportunities
for detailed and objective analysis of
erosion dynamics [5,8]. Integration of DEM

data, NDVI, land-use maps, soil information,
and climatic indicators allows researchers
to:

- identify spatial patterns of erosion

- forecast degradation processes

- assess land resistance to external
impacts

- determine zones of critical risk

- develop scientifically grounded
restoration measures.
The empirical RUSLE model

combined with GIS is recognized as one
of the most reliable tools for regional
erosion  assessment. It incorporates
natural and anthropogenic factors such
as climate, slope characteristics, soil
properties, vegetation, and land
management practices [7,910].

Thus, the aim of this study is to
conduct a comprehensive evaluation
of soil erosion intensity in the Sangzar
River basin based on GIS technologies
and the RUSLE model, and to develop
scientifically grounded recommendations
for preventing further degradation of
pasture landscapes and restoring their
productive potential [4,5,9,10].

MATERIALS AND METHODS

A comprehensive methodological
approach was used, integrating spatial d
ata analysis, GIS technologies, remote
sensing, and empirical models for
guantitative erosion assessment. This
enabled a unified analytical system
for interpreting both natural and
anthropogenic factors affecting erosion.

Data Sources

1. Digital Elevation Model (DEM)

ALOS PALSAR DEM (125 m
resolution) was used to calculate slope,
aspect, watershed morphology, and the
LS factor. The elevated detail allowed the
identification of micro-relief forms and
potential runoff pathways.

2. Sentinel-2 satellite imagery (10 m)

Used for:

- NDVI calculation

- Monitoring vegetation dynamics

- Seasonal pasture degradation
assessment
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- Land-cover classification.

3. Soil map (1:100,000)

Used to determine soil types, texture,
humus depth, and natural erodibility. These
data were used for K-factor calculations.

4. Meteorological data (2010-2024)

Data from Bakhmal and Gallaorol
stations were used to calculate the R-factor
and analyze rainfall anomalies. The EI30
methodology was applied for storm
intensity estimation.

5. Land-use map CORINE-UZ (2023)

Used to classify land categories and
assign P-factor values.

6. Geological and agrochemical data

Used to calibrate K and LS factors
and identify erosion-sensitive areas.

RUSLE Model

The quantitative assessment of
erosion was performed using the Revised
Universal Soil Loss Equation:

A=RXKXLSXCXP

Where:

- A— annual soil loss (t/ha/year)

- R— rainfall erosivity

- K— soil erodibility

- LS — slope length and steepness

- C— vegetation cover factor

- P —land-management factor

R-factor

Calculatedusing modified Wischmeier
& Smith and EI30 methodologies.

K-factor

Based on soil texture, humus content,
carbonate level, and aggregate stability
(0.32-0.41 for loess soils).

LS-factor

Computed using the Desmet & Govers
algorithm based on:

- D8 flow routing

- flow accumulation

- slope gradient

- slope length.

Maximum LS values reached 28-31.

C-factor

Calculated using an
exponential model:

NDVI-based

a-NDVI

B — NDVI
Values ranged from 0.12 (dense

vegetation) to 0.70 (bare soil).

C=exp(—

P-factor

Highest values (0.9-1.0) correspond
to degraded ungrazed or unmanaged
pastures.

Results and Discussion

The obtained results demonstrate
a complex and spatially heterogeneous
pattern of erosion processes in the
Sangzar basin. Morphometric parameters,

vegetation degradation, soil properties,
and grazing pressure collectively
determine erosion intensity.

Key findings:

- Slopes  exceeding 15-20° and

lengths > 150-200 m generate strong
surface runoff

- Southern and southwestern aspects
dry out rapidly and lose vegetation cover

- NDVI < 0.15-0.20 indicates severe
pasture degradation

- Loess soils exhibit high erodibility
and structural instability

- Overgrazing remains the dominant
anthropogenic driver of erosion

- LS > 20, NDVI < 0.2, K = 0.32-0.41,
and P = 0.9-1.0 form critical degradation
hotspots.

Conclusion

The Sangzar River basin is classified
as a territory with high and very high
erosion risk, where natural geomorpholo-
gical conditions and intensive anthropo-
genic impacts jointly accelerate degra-

dation  processes. GlS-based RUSLE
modelling revealed that approximately
43% of the basin area is subjected

to severe and extremely severe soil
loss, predominantly concentrated on
steep loess slopes with weak structural
stability. Due to the fine-silty texture, low
aggregate durability and high susceptibi-
lity to dispersion, loess-derived soils
demonstrate the highest erodibility,
especially when the protective vegetation
cover is reduced.

Seasonally variable NDVI values
show a persistent decline in vegetation
density during summer and early
autumn, which coincides with the period
of intensive livestock grazing. The
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degradation of pasture biomass reduces
the C-factor to critical values, amplifying
the erosive effect even of moderate
precipitation. In combination with steep
slopes (LS > 20) and high soil erodibility
(K= 032-041), the Dbasin's geo-
morphic structure forms an environment

extremely  sensitive to  hydrological
fluctuations.
Climatic instability further

aggravates the situation. A clear increase
in the frequency and magnitude of high-
intensity rainfall events, associated with
regional climate change, enhances runoff
energy and accelerates the formation
of rills, gullies, and sheet erosion.
Hydrometeorological data indicate that
up to 70-80% of annual precipitation
may fall during short, high-intensity
storm events, which the degraded terrain
is unable to buffer.

These conditions collectively create
a self-reinforcing degradation  cycle,
where vegetation loss leads to increased
runoff, which in turn intensifies erosion,
further suppressing vegetation recovery.
If left unaddressed, this process may
result in irreversible loss of fertile topsoil,
reduced pasture productivity, expansion
of barren lands, and destabilization of local
hydrological systems.

Given the severity of the erosion
hazard, the basin requires comprehen-
sive, integrative mitigation strategies
aimed at landscape stabilization, pasture
rehabilitation, slope protection, and
sustainable land-use transformation. Key
priorities include:

- Restoration of vegetation cover
and reintroduction of rotational grazing
systems

- Implementation of engineering
measures such as micro-terracing, contour
barriers, and Flow-dissipating structures;

- Application of organic and mineral
amendments to improve soil structure
and aggregate stability;

- Development of a continuous GIS-
based monitoring system using seasonal
NDVI, DEM updates, and erosion-risk

mapping;

- Adoption of climate-adaptive land
management policies to buffer the impact
of high-intensity rainfall events.

These coordinated actions are
essential to prevent further soil loss,
maintain ecological resilience, and secure
the long-term productivity of the Sangzar
River basin.

Recommendations

1. Engineering and Agrotechnical
Measures

A comprehensive set of structural
and agrotechnical interventions is required
to stabilize slopes, reduce runoff velocity,
and prevent further expansion of erosion-
affected zones.

- Construction of micro-terraces
on slopes steeper than 10-12°

Micro-terraces redistribute surface
runoff, reduce slope length, and promote
gradual sediment deposition.  Their
effectiveness is particularly high on loess-
derived soils susceptible to sheet and rill
erosion.

- Installation of contour
and transverse furrows

These measures interrupt the down-
slope flow of water, decrease the hydraulic
energy of runoff, and enhance infiltration
capacity, which is essential in arid and
semi-arid landscapes.

- Establishment of vegetative
filter strips on watershed divides and
upper slope positions.

Such strips trap fine sediments,
reduce sediment yield, and act as ecolo-
gical buffers preventing slope-channel
connectivity.

- Bioengineering stabilization of
small channels and ephemeral streams

Use of fascines, brush layering, woven
barriers, and  geocellular  structures
reduces channel incision and bank
collapse, which are common in rapidly
eroding loess environments.

- Formation of surface runoff
drainage and dispersion systems
Properly designed diversion channels

runoff collectors redirect excess

ridges

and
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stormwater, decreasing the erosive force
acting on fragile slopes. Together, these
measures form a multi-level protection
system that reduces peak runoff and
minimizes slope instability.

2. Restoration and Sustainable
Management of Pastures

Pasture rehabilitation is a central
requirement to rebuild the protective
vegetation cover, without which erosion
control is impossible.

- Adoption of rotational grazing
systems

Controlled grazing intervals stimulate
vegetation regeneration, improve root
development, and reduce trampling
pressure.

- Reduction of grazing intensity by
35-50%

Scientific  evidence shows that
moderate to low stocking density
significantly increases NDVI and vegetation
resilience in semi-arid rangelands.

- Temporary exclusion of severely
degraded plots (“resting patches”)

These zones act as nuclei for vegeta-
tion recovery, allowing natural succession
to rebuild topsoil structure.

- Sowing drought-
resistant forage species

Such plants as Agropyron deserto-
rum, Festuca valesiaca, Bromus inermis,
and Onobrychis arenaria establish deep
root systems and enhance soil cohesion.

- Implementation of pasture-
load regulators and controlled herd
movement

This  prevents concentration  of
grazing pressure near water sources and
slopes, promoting more uniform utilization
of pastures.

Effective pasture restoration improves
the C-factor of the RUSLE model, lowering
erosion risk by 30-40% over several years.

3. Agrochemical Rehabilitation of
Degraded Soils

Rebuilding soil fertility and aggregate
stability is essential for restoring erosion
resistance.

- Application of 8-12 t/ha of organic

and erosion-

matter (manure, compost, biocarbon)

Organicamendmentsincrease aggregate
stability, enhance humus content,
improve water retention, and reduce soil
detachability.

- Phosphorus fertilizers (45-60 kg/
ha szs)

Phosphorus stimulates root growth,
helping plants anchor the soil and
accelerate pasture regeneration.

- Potassium fertilizers (60-90 kg/ha
K20)

Potassium strengthens plant tissues,
increases drought tolerance, and promotes
dense vegetation cover—key for erosion
protection.

-Use of green manure crops
(sideration)
Leguminous green manures

like lupine and rapeseed accumulate
biomass, improve nutrient cycling, and
rebuild the humus horizon.

Combined agrochemical measures
restore the structural integrity of loess soils
and significantly reduce the K-factor (soil
erodibility).

4. GIS Monitoring and Digital Land
Management

Long-term erosion control requires
continuous monitoring supported by
geospatial technologies.

- Annual NDVI monitoring using
multi-seasonal Sentinel-2 imagery

Allows  real-time  detection  of
degradation hotspots, grazing impacts,
and vegetation recovery dynamics.

- Updating the DEM (Digital
Elevation Model) every 3 years

Ensures accurate modeling of slope
geometry, channel development, and
surface runoff pathways.

- Risk-based erosion zoning maps

These maps classify the basin into
categories of erosion hazard, enabling

targeted interventions and resource
prioritization.
- Development of an integrated

GIS platform for pasture management
Such a system supports decision-
making by combining data on grazing
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pressure, vegetation biomass, soil
condition, and hydrological risks.
- Mobile applications for field

diagnostics and geo-tagged monitoring
Field users can instantly record new
erosion forms, track pasture degradation,

and feed information into the main GIS
database.

This digital management framework
allows authorities to transition from
reactive to proactive erosion prevention
strategies.
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Annotatsiya. Ushbu magolada respublikamiz gishlog xo‘jaligida dronlardan foydalanish-
ning amaliyotlari, texnologik imkoniyatlari, samaradorligi, igtisodiy va ekologik ta'sirlari hamda
bu texnologiyaning joriy etilishi bilan bog'lig hugugiy, texnik va amaliy masalalar yoritilgan.
Dronlar yordamida gishlog xoYjaligi ekinlarini monitoring qilish va agrotexnik tadbirlarni
o'tkazishni an'anaviy usullari bilan solishtirilgan.

Kalit so‘zlari: Dronlar, monitoring qilish, yerdan samarali va ogilona foydalanish.

AHHoTauus. B faHHOM CTaTbe OCBelleHbl MPaKTUKKM KMCMOMb30BaHWA OPOHOB B CEMTbCKOM
XO3AMCTBE HaleW pecnybnvkK, UX TeXHONOrn4yeckre BO3MOXHOCTM, 3POEKTUBHOCTD,
SKOHOMMUYECKOE U 3KOMOrMYecKoe BAMAHKWE, a TaKyKe MpaBOBble, TEXHUYECKMEe 1 MpaKTrnyecKkre
BOMPOCHI, CBA3aHHble C BHEOPEeHMEeM [OaHHOM  TexHonoruu. [lpoBedeHO cpaBHeHUue
MOHUTOPWHIa CeMbCKOXO3AMCTBEHHbIX KY/IETYP W BbINMOMHEHUA arpOTEXHMUYECKMX MeponpuaTii
C MOMOLLBIO APOHOB C TPaAANLMOHHBIMU MeTodaMM.

KnroyeBble cnoBa: ApOHbl, MOHUTOPWHT, 3OGEKTVIBHOE U PaLMOHaNnbHOe MCMob30oBaHMe
3eMerb.

Annotation. This article discusses the practices, technological capabilities, efficiency,
economic, and environmental impacts of using drones in agriculture in our republic, as well
as the legal, technical, and practical issues related to the introduction of this technology.
Monitoring agricultural crops and conducting agrotechnical activities using drones is
compared with traditional methods.

Key words: Drones, monitoring, efficient and rational land use.

Kirish. Qishlog xo'jaligi tarmog', Har bir mamlakatning ozig-ovgat
insoniyatning ozig-ovgat va xom ashyo xavfsizligini ta'minlash uning ijtimoiy-
ehtiyojlarini  ta'minlashda hal qiluvchi igtisodiy rivojlanishi bilan bog'lig bo'ladi.
ahamiyatga ega bo'lib, igtisodiyotning Xususan qgishlog xojaligi  ozig-ovgat
asosiy tarmoglaridan biri  hisoblanadi. xavfsizligini ta’'minlovchi asosiy yo'nalish
O'zbekiston Respublikasi igtisodiyotida hisoblanadi. Bu borada O'zbekiston

ham gishlog xojaligining o'rni katta, Respublikasi Prezidentining 2022-
chunki bu soha xalg xo'jaligi uchun zarur il 28-yanvardagi “2022-2026-yillarga
bolgan resurslarni ishlab chigarish va mo'ljallangan yangi O'zbekistonning

gishlog aholisi turmush tarzini yaxshi- taraggiyot strategiyasi to‘g'risida’gi PF-
lashda muhim rol o'ynaydi. Biroqg, gishlog 60-son farmonida ozig-ovgat xavfsizligini
xo'jaligida ishlab chigarish samarador- va aholini ozig-ovgat mahsulotlari bilan
ligini oshirishda ekologik xavf-xatarlar, bargaror ta‘'minlash uchun 30-magsad

resurslarning gisgarishi va texnik sifatida Qishlog xo'jaligini ilmiy asosda
vositalarning eskirishi kabi muammolar intensiv rivojlantirish  orgali dehgon va
yuzaga kelmogda. fermerlar daromadini kamida 2 baravar
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oshirish, gishlog xo'jaligining yillik o'sishini
kamida 5 foizga yetkazish belgilangan
bo'lib, tuprog unumdorligini  oshirish
va muhofaza qilish uning muhim ele-
mentlaridan biri hisoblanadi. Shuningdek,
O'zbekiston Respublikasi Vazirlar Mahka-
masining 2020-yil 24-avgustdagi «Qishlog
xo'jaligi  ekinlarini  ogilona joylashtirish
tartibi  to'g'risidagi nizomni tasdiglash
hagida»gi 505-son garorida sug‘orila-
digan va lalmi ekin yerlarida qishlog
xo'jaligi ekinlari, birinchi navbatda, fermer
xo'jaliklari  va boshga qgishlog xo'jaligi
tashkilotlarining  takliflari, ixtisoslashuvi,
hududlarning tabily iglim sharoiti va suv
bilan ta‘minlanganlik darajasi hamda
ichki va tashqgi bozor talablari, yerlarning
meliorativ holati va tuprog unumdorligi,
moddiy-texnika, mehnat va boshga
resurslar bilan ta‘minlanganlik darajasi
tahlil gilingan holda ogilona joylashtirish
belgilangan [1-2].

Zamonaviy texnologiyalarning gish-
log xofjaligiga joriy etilishi ushbu muam-
molarni hal gilishda muhim ahamiyat
kasb etadi. Xususan, dronlardan foy-
dalanish qishlog xo'jaligi ishlalbb chigarish
jarayonlarini  optimallashtirish, resurslarni

tejash va ekinlarning samarali nazorat
gilish imkoniyatlarini yaratadi. Dronlar
yordamida yer maydonlarining, ekinlar

holatining va suv ta'minoti tizimlarining
monitoringini amalga oshirish, pestitsid
va o'g'itlarni samarali targatish, shuning-
dek, barcha jarayonlarni yuqgori aniglikda
boshgarish mumkin. Bu texnologiyalar
nafagat ishlab chigarish samaradorligini
oshirish, balki ekologik xavf-xatarlarni
kamaytirish, shuningdek, resurslarni
tejashda ham muhim ahamiyatga ega.
So'nggi o'n vyillikda “Yashil ingilob”
va innovatsion kommunikatsion texno-
logiyalar va geoaxborot tizimlarining
keng joriy etilishi tufayli gishlog xo'jaligi
mahsulotlari ishlab chigarish hajmi keskin
oshdi, tobora ko'payib borayotgan dunyo

aholisini ozig-ovgat bilan ta'minlashda
sezilarli  yutuglarga erishildi.  Xalgaro
tajribalar shuni ko‘rsatmoqgdaki  gishloqg
xo'jaligi  ekinlarini  magbul joylashtirish

va undan yuqgori hosil olishga tuproqg
ma’lumotlarisiz  erishib  bo'lmaydi. Bu
borada Fatiyya U, Tomas G., Kobayashi N,
Robert T.M., Vayne AR, Kandiyago
S. va boshgalar o'z ilmiy tadgiqgotlarida
geoaxborot  tizimlari  va  masofadan
zondlash texnologiyalarini tuprog
namunalarini olish va baholashni, ekin-
larni vegetatsiya davrini kuzatishni asoslab

berishgan [5]. Lekin gishlog xojaligi
yerlarini  monitoring qilishda, ekinlarni
oziglantirish va zararkunandalariga

garshi ishlov berishda, ularning igtisodiy
asoslarini o‘rganish muhim vazifalardan
hisoblanadi.

O'zbekiston Respublikasida gishlog
xo'jaligi  sohasida zamonaviy texnologi-
yvalarni go'llash va dronlardan foydalanish-
ning dolzarbligi hukumat tomonidan
alohida e'tiborga olinmogda. Qishlog
xo'jaligini modernizatsiya gilish va ragamli
texnologiyalarni  joriy etishni  go'llab-
guwvatlashga Hukumat tomonidan katta
ahamiyat berilmoqgda. Bu borada bir
gator gonun va qarorlar gabul gilingan,
jumladan, O'zbekiston Respublikasi
Prezidentining 2020-yil  7-sentyabrdagi
“Yer hisobi va davlat kadastrlarini yuritish

tizimini tubdan takomillashtirish chora-
tadbirlari to'g'risida’gi PF-6061-son
Farmoniga muvofig, qgishlog xo'jaligi

yverlari va ekinlarini monitoring qilishni
hamda aerokosmik suratga olish, topog-
rafiya-geodeziya, kartografiyaga oid
izlanishlar hamda tadgigotlarni, yerlarni
masofadan zondlash, geodinamik tadqgi-
gotlar ma'lumotlari va materiallaridan
foydalangan holda kartografik monito-
ringni amalga oshirish belgilangan [3].
Bundan tashqgari, O'zbekiston
Respublikasi  Vazirlar  Mahkamasining
2023-yil  3-avgustdagi “Qishlog xo'jaligi
sohasiga ilg'or ragamli texnologiyalarni
joriy  qilishning go'shimcha chora-
tadbirlari to'g'risida"gi 330-son qarorida
gishlog xo'jaligi sohasiga ragamli
texnologiyalarni keng joriy qilish orgali
yer resurslaridan samarali  foydalanish,
ekinlar holatini  monitoring qilishning
idoralararo axborot tizimlarini joriy etish,
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gishlog xoYjaligi ekinlarini joylashtirish-
ning  magbul usullarini  geoaxborot
tizimlari va masofadan zondlash texno-
logiyalarini tatbig etish orgali takomil-
lashtirish hamda gishlog xo'jaligi
mahsulotlari  yetishtiruvchilar va ularga
tegishli yer uchastkalari, ekinlar to'g'risi-
dagi  barcha ma'lumotlarni  yagona
bazaga jamlash, gayta ishlash, masofaviy
uzatish orqgali statistik hamda tahliliy
hisobotlarni yig'ish va ulardan tezkor
garorlar gabul gilishda foydalanish uchun
‘Agroplatforma” ATni joriy gilish bo'yicha
topshirig va ko'rsatmalar berilgan [4].
2020-yil oxirida “Dronlar yordamida

agrotexnik xizmatlar ko'rsatish  tizimi”
bo'vicha yangi normativ hujjat ishlab
chiqgildi. Bu hujjat orgali fermerlarga

dronlar orgali ekinlarni kuzatish, pestitsid-
lar va o'g'itlar tarqgatish, yerni tekshirish
va boshga xizmatlarni tagdim etishda
go'llaniladigan tartiblar belgilandi. Bunday
gonuniy asoslar dronlar texnologiyasi-
ning qgishlog xo'jaligida samarali ishlashini

ta'minlaydi.
‘O'zbekiston Respublikasi transport
vazirligi  tomonidan  2021-yilda ishlab

chigilgan dronlar bilan ishlashni tartibga
soluvchi hujjatlar” gishlog xo'jaligi soha-
sida dronlardan foydalanishni osonlash-

tirishga yo'naltirilgan.  Ushbu hujjatlar
orgali dronlarni gonuniy ravishda
foydalanish, ularni ro'yxatdan o'tkazish
va xavfsizlikni ta'minlash tartiblari

belgilangan.

Tadgiqot ob’ekti va usullari.

Toshkent  viloyati  Yugorichirchiq
tumani tadgigot ob'ekti sifatida tanlan-
gan. O'zbekiston Respublikasida gishlog
xo'jaligida  dronlardan  foydalanishning
amaliyotlari,  texnologik  imkoniyatlari,
samaradorligi, igtisodiy va ekologik
ta'sirlari hamda bu texnologiyaning
joriy etilishi bilan bog'lig huguqgiy, texnik
va amally masalalar. Qishlog xo'jaligi
ekinlarining monitoring qilish va agro-

texnik  tadbirlari  dronlar  yordamida
o'tkazilib, ularni ananaviy usullar bilan
solishtirish.

O‘rganish natijalari. Dronlar

yordamida kimyoviy preparatlarni purkash
va qishlog xo'jaligi ekinlarini monitoring
gilish  hamda agrotexnik  tadbirlarni
o'tkazishdagi igtisodiy samaradorligini
aniglash hisoblanadi.

Skymec, Koszalin texnologiya
universiteti va boshgalar tomonidan
o'tkazilgan tadgigotlar natijalari shuni
ko'rsatadiki, kichik hajmli sprey dron-
lardan foydalanish kam vaqt talab etadi,
tuprog va o'simliklar uchun shikast
yetkazmaydi, yodqilg'i va Kimyoviy
preparatlarni tejaydi, kimyoviy preparat
samaradorligini oshiradi va uskunaning
eskirishini kamaytiradi. An'anaviy go'llash
usuli dalalarni 600-700 mikron tomchi
hajmini  ta'minlaydigan texnika bilan
purkashni o'z ichiga oladi, bu gimmat
kimyoviy preparatlarni  katta hajmda
ishlatilishini  talab qiladi va ularning
maksimal ta'sirini kafolatlamaydi. Sprey
dronlar  purkagichlari  50-130  mikron
tomchi  hajmi tufayli gektariga mikro
normalar bilan ishlashga imkon beradi.

Eritmaning konsentratsiyasi bir
gator omillarga bog'lig bo'lib, forsunkalar
turli xil suyugliklar yordamida o'simlikni
butun tana gismini o'rab turgan tuman
bulutini  yaratishi  kerak. Shuningdek,
dronlarni parvoz tezligi tavsiya etilgan
ishlov berish tezligi 3-6 m/sek bo'lishligi,
6 m/sek dan yuqori tezlikda o'simliklar-
ga samarali ishlov berish mumkin emas.
Eritmma barglar va poyalarga to'lig va
to'g'ri hajmda joylasha olmaydi. 3 m/sek
dan kam tezlikda esa eritma o'simliklarga
ortigcha tushadi va ularga ko'proqg zarar
keltiradi, kuydirib yuboradi.

Bundan tashqgari, dronlarning sinov-
lar davomida opitmal parvoz balandligi
3-5 metrni tashkil etdi. Agar balandligi
15 metrdan past bo'lsa, hududning
gamrovi pasayadi va yerning katta
gismiga ishlov berilmay goladi, 15 m
balandlik - bo'yi past bo'lgan o'simliklar
(poliz) uchun ishlatiladi. Chigirtka va
xashoratlarga qgarshi esa 3 m balandlik

- aksariyat agrotexnik tadbirlar uchun
universal balandik hisoblanadi, asosan
shira va boshga hashoratlarga qarshi
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ishlov beriladi. Bo'yi baland bo'lgan
o'simliklarni  (makkajo'xori, kungabogar
va boshgalar) hamda butalarni 5 m
balandlikda qgayta ishlashda samarali
hisoblanadi. Bunda shamolning yugori
tezligida eritmani notekis go'llash xavfi
mavjud.

Dron spreylardan foydalanishning
afzalliklari quyidagilardan iborat:

v - go'llaniladigan eritma hajmini
gektariga 10-50 litrgacha, ba'zi hollarda
gektariga 05 dan 5 litrgacha ishlatiladi
(traktorlar yordamida mexanik ravishda
go'llanilganda eritma hajmi gektariga
150-200 litr sarflanadi);

v - suv iste’'moli o'n baravar kamayadi
(muntazam suv ta'minoti, texnika va inson
resurslari talab etilmaydi);

v/ - dron varraklari va mayda tomchi-
larning  faol aylanishi,  shuningdek,
varraklarning havo ogimlarini pastga
garab yo'naltirishi natijasida ishchi eritma
majburan puflanadi va shu bilan butun
o'simlik tanasini preparat bilan teng
ravishda goplaydi, ishchi yeritma bargdan
pastga dumalab ketmaydi;

v - dronlarni tuprogning yugqori
nam-ligida xam foydalanish mumkinligi,
aynigsa bu xolatda yer usti texnika va
uskunasidan foydalanishning imkoni yo'q;

v’ - an‘anaviy gishlog xo'jaligi aviatsi-
yvasi bilan solishtiradigan bo'lsak, dronlar
pastrog uchadi va kimyoviy suyuqgliklar-
ning kamrog yo'gotilishi tufayli kimyoviy
suyuglikni tejaydi;

v’ - an‘anaviy gishlog xo'jaligi aviatsi-
yasida pestitsid va gerbitsidlar bilan
zararlangan maydonlar va ekinlarni aniqg
purkash imkoniyati mavjud emas;

v’ -an‘anaviy gishlog xo'jaligi aviatsi-
yasida katta va o'rta maydonlarda ishlati-
ladi, ularni kichik maydonlarda ishlatish-
ning imkoniyati yo'gligi bilan birgalikda,
igtisodiy tomondan ham manfaatli emas.

O'rtacha, bir kunda 12 soat ichida bitta
dron sprey bilan 150 gektar maydonga
ishlov berish mumkin.

Hisoblashning to'g'riligini  tekshirish
uchun qiyosiy eksperimental spreylardan
foydalanildi.

Qishlog xofjaligi sohasida ragamli
texnologiyalar va anig hisob-kitoblarga
asoslangan eng muhim yo'nalishlardan
biri uchuvchisiz uchish qurilmalari (dron)
dan foydalanish hisoblanadi. Jumladan,
gishlog xofjaligi yerlarini inventarizatsiya
gilish, dalalarni elektron xaritalash, ekinlar
holati va o'sishini operativ. monitoring
gilish va baholash, gishlog xo'jaligi zarar-

kunandalariga  qgarshi  kurashish  va
boshagalar.

Qishlog xo'jaligi xaritalarini yaratish
uchun kartografik dronlar, ekinlar

monitoringida Phonton - 4 droni, ekinlariga
agrotexnik tadbirlarni amalga oshirish
uchun sprey dronlari go'llaniladi.

Qishlog xo'jaligi xaritalarini yaratish
va yangilash ishlari ananaviy usulda 1000
gektar maydonga hisoblaganda dala
ishlarida 4 kishidan iborat 1 ta brigada
elektron taxeometr yoki GPS qurilmasi
yordamida o'rtacha 10 kun ishlaydi,
bunda ularning oylik ish haqggi, kunlik
xarajatlari, mehmonxona va transport
xarajatlari  ortacha 15-16 mIn so'm,
kameral ishlariga o‘rtacha 12 min dan
2 min so‘'mgacha, jami xarajat esa 16,7-
18,0 min so'mni tashkil giladi. Xuddi shu

tadbir dronlar yordamida 1000 gektar
maydonda  bajarilganda  dala ishlari
uchun 2 kishidan iborat uchuvchilar

brigadasi dron yordamida aerofotosuratga
2 kun vaqgt sarflandi, ularning oylik ish
haqgi, kunlik xarajatlar, mexmonxona va
transport xarajatlari uchun 16-20 min
so'm sarflandi, kameral ishlarga 1 nafar
mutaxassis 3 kun sarfladi va ish haqi
600-800 ming so'm sarflandi. Ushbu
tadbirni amalga oshirish yuzasidan xulosa
giladigan bo'lsak jami xarajatlari 2,2-2,8
mIn so'mni tashkil qilib, o'rtacha 14,5-
152 mIn so'm xarajat tejalishiga olib keldi
(1-jadval).

Shuningdek, gishlog xofjaligi ekin-
larini  monitoring qilishda 1000 gektar
maydon uchun o'rtacha 1,6-2,0 million
so'm mablag’ sarflansa, dronlar yordamida
400-500 ming so'm harajat qilindi va
jami 1,2-15 mIn so'm mablag'ni tejalishiga
erishildi.
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Qishlog xo'jaligi ekinlariga agrotexnik
tadbirlarni amalga oshirishda ananaviy
usulda 1 dona traktor yordamida suyuglik
sepish 1 gektar uchun xizmat haqi
taxminan 150 ming so'm, yoqilg'i
xarajatlariga 1 gektariga 5-8 litr sarflansa,
jami xarajat 1000 gektariga 200-205 min
so'mni tashkil giladi. Xuddi shu tadbirni
2 kishidan iborat uchuvchilar brigadasi
suyuqlik bak sig'imi 40 litr bo'lgan 1 dona
dron yordamida o'tkazganida sarflangan
mablag’ - xizmat haqgi uchun 1 gektariga
50 ming so'mni tashkil qgilib, jami xarajat

50-60 miIn so'mni tashkil qildi, ya'ni
ananaviy usulga nisbatan 160-165 min
so'm mablag'ni tejalishiga erishildi.

Bu o'tkazilgan tadbirlarning alohida
ahamiyatli tomoni shundaki, dronlar
yordamida ekinlarni holati monitoring
gilinganda zararlangan va begona o'tlar
bosgan hududlarni aniglash darajasi 95 %
dan yugorini tashkil etdi. Bu esa gishlog
xo'jaligi mahsulotlarini yetishtiruvchilarga

ekinlarning fagat zararlangan joylari

bilan  kurashish imkonini beradi va

ortigcha xarajatga yo'l go'yilmaydi.
1-jadval

An'anaviy usul va uchuvchisiz uchish qurilmalari yordamida qishloq xo‘jaligida
asosiy tadbirlarni o‘tkazilishi yuzasidan tagqoslama ma’lumot.

. Ananaviy usulda Taxml_nly Dronlar yordamida Xarajat (min
t/r I'sh turi (1000 ga.) xaraj at (1000 ga.) s0'm)
ga- (mln so‘m) £a-
Dala ishlari: 15,5-16,0 Dala ishlari: 1,6-2,0
4 kishidan iborat 1 ta brigada 2 kishidan iborat uchuvchilar
elektron taxeometr yoki GPS brigadasi dron yordamida
Qishlog qurilmayordamida aerofotosurat 2 kun ishlaydi
xo'‘jaligi 10 kun ishlaydi (oylik (oylik maosh, kunlik
1 xaritalarini maoshi, kunlik xarajatlar, xargjatlar, mexmonxona,
yaratish, mehmonxona, transport transport xarajatlari).
yangilash xarajatlari).
Kameral ishlar: 1,2-2,0 Kameral ishlar: 0,60-0,80
1 tamutaxassis 10 kun 1 tamutaxassis 3 kun
(o'rtacha oylik maosh) (o'rtacha oylik maosh)
Jami 16,7-18,0 2,2-2.8
Qishloq
xo‘jaligi
2 ekinlarini 2 kishi 2 kun 1,6-2,0 1 kishi 1 kun 0,4-0,5
monitoring
gilish
Jami 1,6-2,0 0,4-0,5
Qishloq 1 dona traktor yordamida 2 kishidan iborat uchuvchilar
xo'‘jaligi suyuqlik sepish (1 gektar brigadasi 1 dona bak sigimi
ekinlari uchun xizmat haki 40 litr bo*lgan agrodron
3 agrotexnik |taxminan 150 ming so‘m, 200-205 yordamida (xizmat haqgi 1 50-60
tadbirlarini yoqilg'i xarajatlari 1 gektar uchun o' rtacha
amalga oshirish| gektar uchun 5-8 litr) 50 ming so‘m)
Jami 200 - 205 50-60
Hammasi 218,3-225,0 52,6 - 63,3
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Xulosa o'rnida shuni aytish mum-
kinki, uchuvchisiz uchish qurilmalaridan
olingan ma'lumotlarni tahlil gilish agro-
nomlar va fermerlarga maydonlarining
har bir nugtasini anig baholash, resurslarni
samarali tagsimlash va o'simliklar holatini
davomli kuzatish imkonini hamda igtiso-
diy samaradorlikni oshirish va ekologik
mutanosiblikni saglashga yordam
beradi.

Uchuvchisiz  uchish qurilmalaridan
samarali va xavfsiz foydalanish uchun
yetarli malakali kadrlar tayyorlab, operator-
lari uchun treninglar va sertifikatlash
kurslarini  tashkil etgan holda qgishlog
xo'jaligi erlarini sifatli ishlov berish hamda

olishga erishilishi
dolzarbligini
materiallar

operativ. ma’lumotlar
natijasida, ma'lumotlar
yo'gotmasidan  kartografik
ishlab chigiladi.

Sohada uchuvchisiz  uchish quril-
malaridan foydalanib, qishlog xo’jaligi
ekinlari  monitoringini olib borilishi va
ularni ishlab chigarishga joriy qgilish natija-
sida yuqgori samaradorlikka erishiladi.

Bugungi kunda gishlog xofjaligida
sarf-xarajatlarni kamaytirish va mahsulot

tannarxini pasaytirish, yer resurslaridan
ogilona foydalanish va suvni tejab
ishlatishda uchuvchisiz uchish

gurilmalaridan keng ko'lamda foydalanish
0'z samarasini beradi.

Foydalanilgan adabiyotlar ro‘yxati:

1. O'zbekiston Respublikasi

Prezidentining 2022-vil

28-yanvardagi “2022-2026-yillarga

mo'ljallangan Yangi O'zbekistonning taraqgqiyot strategiyasi to'g'risida’gi PF-60-son Farmoni.
2.O'zbekiston Respublikasi Vazirlar Mahkamasining “Qishloq xo'jaligi ekinlarini ogilona
joylashtirish tartibi to'g'risida’gi 2020-yil 24-avgustdagi 505-son garori.
3. O'zbekiston Respublikasi Prezidentining 2020-yil 7-sentyabrdagi “Yer hisobi va davlat
kadastrlarini yuritish tizimini tubdan takomillashtirish chora-tadbirlari to'g'risida"gi PF-6061-son

Farmoni.

4.O'zbekiston Respublikasi Vazirlar Mahkamasining 2023-yil 3-avgustdagi “Qishlog xo'jaligi
sohasiga ilg‘or ragamli texnologiyalarni joriy qilishning go'shimcha chora-tadbirlari to'g'risida’gi

330-son garori.

5. BacunumH HA. BecnunnoTHble neTaTtesbHble annapaTtu. — MumHck: [Manyppwu, 2017. =272 c.
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UO‘K: 631.3.
DEGRADATSIYAGA UCHRAGAN QISHLOQ XO‘JALIGI
YERLARI MONITORINGI

Alinazarov Bunyodjon Abdulxamid o‘g’li,
e-mail: b.alinazarov@agro.uz

“O'zdavyerloyiha” DILI mustaqil izlanuvchisi

Annotatsiya. Ushbu maqgolada O'zbekiston sharoitida degradatsiyaga uchragan gishlog
xo'jaligi yerlarining monitoring tizimini takomillashtirish masalalari ilmiy asosda yoritilgan.
Tadgigotda GAT texnologiyalari, masofaviy zondlash ma'lumotlari (NDVI, sun'iy yo'ldosh tasvirlari)
hamda, uchuvchisiz uchish qurilmalaridan olingan yuqgori aniglikdagi tasvirlar asosida degra-
datsiya jarayonlari kompleks baholash masalalari keltirilgan.

Kalit so‘zlar. Yer degradatsiyasi, NDVI, dron monitoringi, GAT, masofaviy zondlash,
sho'rlanish, eroziya, monitoring.

AHHoOTAuUusa. B paHHOM CTaTbe Hay4dHO OCBELIEHbI BOMPOChl COBEPLIEHCTBOBAHMA
CUCTEMbI  MOHUTOPWHIA [OerpagvpoBaHHbIX CEMbCKOXO39MCTBEHHbIX 3eMeflb B YCI0BMAX
Y3bekucTaHa. B wvccnegoBaHUKM MpeacTaBneHbl acfnekTbl KOMMMEKCHOW OuUeHKWM gderpaga-
LIMOHHbBIX MPOLLECCOB Ha OCHOBe coBpeMeHHbIX [WC-TexHONornm, OaHHbIX OUCTaHLMOHHOIo
30HAMpPoBaHMa (NDVI, CnyTHUKOBbIE WM306payeHMa), a TakXKe BbICOKOTOUHbIX CHUMKOB,
NoNy4YeHHbIX C 6eCnMIOTHbBIX TeTaTeNbHbIX annapaTos.

KrnroueBble cnioBa: pferpafauia semenb, NDVI, OpOH-MOHUTOPUHT, TAT, AMCTaHUMOHHOE
30HOMPOBAHKE, 3aCoNeHne, p031A, MOHUTOPWIHT.

Annotation. This article provides a scientific overview of improving the monitoring
system of degraded agricultural lands in Uzbekistan. The study presents the issues of
comprehensive assessment of land degradation processes using modern GIS technologies,
remote sensing data (NDVI, satellite imagery), and high-resolution images obtained by
unmanned aerial vehicles.

Key words: land degradation, NDVI, drone monitoring, GAT, remote sensing, salinization,
erosion, monitoring.

Kirish. So'nggi villarda qishlog tizimini vyaratish qgishlog xo'jaligi bar-
xo'jaligi ishlab chigarishida yer resurs- qarorligini ta’'minlashda hal giluvchi omil
larining degradatsiyaga uchrashi global bo'lib xizmat qgiladi. GAT texnologiyalari,

migyosda eng jiddiy ekologik va a masofaviy zondlash (NDVI, dronlar), sun’iy
gronomik muammolardan biriga intellekt asosidagi tahlillar monitoring
aylandi. BMTning Global Land Outlook samaradorligini yangi bosgichga olib
hisobotiga ko'ra [4], dunyodagi quruglik chigmogda.

maydonlarining qgariyb 40 foizi turli 2022 vyil 10 iyunda O'zbekiston
darajadagi degradatsiya jarayon-  Respublikasi Prezidentining “Yerlar
lariga duch kelgan bo'lib, har yili 10 mIn degradatsiyasiga qgarshi  kurashishning

gektar unumdor verlar gishlog xo’jaligi
oborotidan chigmoqda. O'zbekiston
sharoitida ham sho'rlanish, eroziya, bot-
goglashish, tuprogning zichlashuvi, suv
tangisligi kabi omillar natijasida degra-
datsiya jarayonlari kuchayib bormogda.
Mazkur sharoitda degradatsiyaga
uchragan qishlog xo'jaligi yerlarini aniq,
tezkor va uzluksiz  monitoring qilish

samarali tizimini yaratish chora-tadbirlari
to'g'risida"gi 277-son garori gabul gilindi [1].

Ushbu qgaror bilan Qishlog xo'jaligi
vazirligiga yerlar degradatsiyasiga
garshi kurashish bo'yicha yagona davlat
siyosatini yuritish, bunda ishtirok etuvchi
vazirliklar  faoliyatini  muvofiglashtirish,
ochig ma'lumotlar bazasini shakllantirish,
yerlar degradatsiyasini  kamaytirish  va
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oldini olishda zamonaviy texnologiyalar-
dan (laboratoriya, dronlar, masofadan
zondlash va boshga) foydalanish, tuproq,
agrokimyoviy, geobotanik tadgiqgotlar,
yerlarni xatlovdan o'tkazish, aerokosmik
tasvirga olish, topografik-geodezik, karto-
grafik ishlarni o'tkazish, tuprog
sho'rlanishi va ekologik holati (Soil Quality
Index), geobotanik va agrokimyoviy
xaritalar bo'yicha kartografik materiallar
yaratish kabi go'shimcha vazifalar yukla-
tildi [2, 4, 6].

Tadqiqot ob’ekti va qgo‘llanilgan
uslublar. Ozbekiston Respublikasi hudu-
dida joylashgan, turli tabiiy-geografik
va meliorativ sharoitlarga ega bo'lgan,
turli darajada degradatsiyaga uchragan
gishlog xo'jaligi yer maydonlari tanlab
olindi. Tadqgigot doirasida sug'oriladigan
ekin yerlari hamda, ayrim yaylov may-
donlarida kuzatilayotgan asosiy degra-
datsiya turlari — tuproq sho'‘rlanishi, suv va
shamol eroziyasi, tuprogning zichlashuvi
hamda, o'simlik goplamining susayishi
holatlari o'rganildi.

Kompleks yondashuv asosida ish
olib borilib, masofaviy zondlash, geo-

axborot  texnologiyalari va yer usti
tadgigotlarining  uyg'un  go'llanilishiga
asoslandi. Xususan, Landsat-8 va Sen-

tinel-2 sun'ly yo'ldosh tasvirlari asosida
NDVI (Normalized Difference Vegetation
Index) hisoblanib, o'simlik goplamining
holati va degradatsiya darajalari baho-
landi. NDVI giymatlari bo'yicha yer may-
donlari degradatsiyaning turli toifalariga

ajratildi.
Degradatsiya jarayonlarini  yugori
aniglikda aniglash magsadida uchuv-

chisiz uchish qurilmalari (D3I Phantom 4
RTK, eBee X) yordamida 3-5 sm aniglikda
ortofoto tasvirlar, DSM va DTM modellari
tayyorlandi. Olingan ma’'lumotlar asosida

eroziya belgilari, sug‘orish tizimlaridagi
nosozliklar, sho'rlanishning vizual va
spektral izlari aniglandi.

GIS muhitida (ArcGIS Pro, QGIS)

NDVI xaritalari, dron ortofotolari, sho'rla-
nish (EC) xaritalari, meliorativ va sug‘orish
tarmoglari, tuproq va agrotexnik gatlamlar

integratsiya qilinib, degradatsiya xavf
zonalarining tematik xaritalari  tuzildi.
Shuningdek, sun’iy intellekt asosida

Random Forest, SVM va CNN modellari
go'llanilib, degradatsiya toifalarini avto-
matik tasniflash amalga oshirildi.

Masofaviy ma'lumotlarning ishonch-
liligini  ta'minlash maqgsadida yer usti
GPS  kuzatuvlari  hamda, tuprogning
agrokim-yoviy va meliorativ ko'rsatkichlari
(EC, pH, gumus, NPK) Ilaboratoriya
usullarida aniglanib, GIS natijalari bilan
solishtirildi.

Tahlil va natijalar. Prezidentining
“Yerlar degradatsisiga qgarshi kurashish-
ning samarali tizimini yaratish chora-
tadbirlari  to'g'risida"gi  277-son  garori
bilan tashkil etilgan boshgarma tarkibida
yerlar degradatsiyasi, qurg'ogchilik va
cho'llanishga oid ma'lumotlar, ularga
garshi  kurashish tadbirlari to'g'risidagi
ma’'lumotlar bazasini o'zida aks ettiradi-
gan “Yer degradatsiyasi” geoaxborot
portali ishga tushirildi va ushbu tizimga
yerlar degradatsiyasiga garshi kurashishda
ishtirok etuvchi idoralar, jumladan Fanlar
akademiyasi, Ekologiya vazirligi, Suv
xo'jaligi vazirligi, O'rmon xo’jaligi agent-
ligi, Geologiya vazirliklari o'zlarining axbo-
rot bazalarini integratsiya qilish orqgali
ma'lumotlarni  elektron tagdim etish
yo'lga go'yildi.

Dastur orgali respublika hududlari-

dagi tuprog va yaylovga oid tadgigot
natijalarini to'g'ridan-to’'g'ri “Yer degra-
datsiyasi” geoaxborot portaliga kiritish

yo'lga go'yildi hamda, namunalar olingan
maydonlarning geolokatsivaga bog‘lan-
gan holda onlayn rejimida kuzatib borish
imkoniyati yaratildi.

Istigbolda yerdan foydalanuvchilar
kesimida sho‘rlangan yerlarni yaxshilash,
tuprogdagi gumus miqgdorini oshirish,
gishlog xo'jaligi ekinlarini agrokimyoviy
tadgigotlar asosida o'g'itlash  bo'yicha
ilmiy asoslangan tavsiyalar “Yer degradat-
siyasi” geoaxborot portalida shakllan-
tiriladi  shuningdek, yerdan foydalanuv-
chilar uchun ochiqg foydalanish imkoniyati
yaratiladi (1-rasm).
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1-rasm. Yer degradatsiyasi geoportali

Ushbu geoportalda respublika
hududlaridagi ekin vyerlarida o'tkazilgan
tuproqg sifatini baholash, sho‘rlanish dara-
jasini aniglash, agrokimyoviy tahlillar
o'tkazish hamda, yaylovlarda o'tkazilgan
geobotanik tadgiqgotlar natijalari, ular-
ning elektron xaritalari, tuprogda gumus
migdorini oshirish, sho'rlanish darajasini

kamaytirish, melioratsiya tadbirlari, yer
osti suvlari sathi va minerallashuvi, tup-
rogni ifloslantiruvchi manbaalari moni-
toringi natijalari,  konlar  joylashgan
hududlarda degradatsiyaga oid
ma'lumotlar, iglim  o'zgarishiga oid
ma’lumotlar, fundamental va amaliy

ilmiy-tadgiqotlar natijalari, o'rmonzorlarni
tashkil etish, ihota daraxtzorlarini barpo
etish ko'rsatkichlari aks ettirildi[3, 5].
Qishlog xo'jaligi yerlari degradat-
siyasini aniglash, monitoring qilish va uni
bartaraf etish bo'yicha ilmiy tadgigotlarda
metodologik yondashuvning to'g'ri
tanlanishi natijalarning ishonchliligi, xulo-
salarning ilmiy asoslanganligi va tavsiya
etiladigan  chora-tadbirlarning  amaliy
samaradorligini  belgilab beradi. Zamo-
naviy sharoitda degradatsiya jarayonlari

ko'p qirrali bo'lib, tabily, antropogen,
meliorativ, agrotexnik va iglimiy omillar-
ning o'zaro ta'siri  natijasi  sifatida

namoyon bo'ladi. Shu sababli tadgigotda
turli manbalardan olingan ma'lumotlar
sintezi, yugori aniglikdagi masofaviy zond-
lash (UUQ), sun'iy yo'ldosh ma'lumotlari,
yer usti kuzatuvlari, tuprog-agrokimyoviy
tahlillar hamda, GAT texnologiyalari birga-

likda go'llanildi.
Ushbu tadgigotda go'llanilgan
metodlar quyidagi asosiy yo'nalishlarni

o'z ichiga oladi (2-rasm).
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2-rasm. NDVI (Normalized Difference Vegetation Index) ko'rsatkichlari

2-rasmdan ko'rish mumkinki, NDVI
(Normalized Difference Vegetation Index)
ko'rsatkichlari vegetatsiya qoplami holatini
baholashda eng samarali vositalardan
biri hisoblanadi. Tadgigotda Landsat-8,
Sentinel-2 sun'iy yo'ldosh suratlari, shu-
ningdek, mavsum oraligida 7-10 kunlik

intervalda olingan tasvirlar tahlil gilindi.

Bu formula orgali o'simliklarning
fotosintez faolligi, zichligi, namligi va
sog'lomlik darajasi aniglanadi. Tadgigot
davomida NDVI giymatlari  bo'yicha
degradatsiya zonalari 4 toifaga bo'lindi
(1-jadval).

1-jadval

NDVI giymatlari bo'yicha degradatsiya onalari

Ne | NDVI giymatlari

Dargalari

1 0,0-0,2 kuchli degradatsiya
2 0,2-0,4 o‘rtacha degradatsiya
3 0,4-0,6 biroz degradatsiya

4 0,6 dan yugori barqaror

Izoh: Ushbu ma’lumotlar muallif tomonidan sun’iy intellekt asosida tayyorlangan

Amaliyotda NDVI dinamikasi bo'yicha
mavsumiy solishtirishlar olib borildi. Shu
orgali sho'rlangan, suv tangisligidan aziyat
chekkan yoki agrotexnik xizmat ko'rsatish
sifati past bo‘lgan maydonlar aniglandi.
Dronlar yordamida yer yuzasi
gacha aniglikda tasvirga

35

sm. olindi.

Tadgigotda DIl Phantom 4 RTK va eBee
X (Wingtra ko'rinishida) dronlari ishlatildi.
RTK tizimi yordamida har bir kadr
geo-dezik  koordinatalar  bilan  aniq
bog'landi. Dron monitoringi jarayonida:

- Eroziya jarayonlarining mikro bel-
gilari (yuvilish, gotgan gatlamlar, yoriglar)
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- Sug'orish tizimlarining nosozliklari
(kanal yorig'i, suv tagsimotidagi notekislik)

- Tuprog sho'rlanishi  belgilarining
spektral izlari

- Qator oralari to'g'riligi va ekin
zichligi

- Notekis relyef va shamol eroziyasi
xavf zonalari aniglandi.

UUQ tasvirlari ortofoto, DSM (ragamli
balandlik modeli) va DTM (yer yuzasi
modeli) ko'rinishida gayta ishlanib, deg-
radatsiya jarayonlari anig kartalar shak-
lida tasniflandi. Tadgigot shuni ko'rsatdiki,
dron tasvirlarining anigligi an’anaviy yer
usti kuzatuvlariga nisbatan 6-8 baravar
yugori bo'lib, degradatsiyalangan may-
donlarni 95-97% aniglikda segmentatsiya
gilish imkonini berdi.

GIS dasturiy platformalarida (ArcGIS
Pro, QCGIS, Erdas Imagine) quyidagi gat-
lamlar integratsiya qgilindi:

- NDVI xaritalari

- Dronlardan olingan
relyef modellari

- Sho'rlanish xaritalari (ECe giymatlari
asosida)

- Meliorativ tarmoglar (kanallar, kol-
lektorlar, drenaj chiziglari)

- Sug'orish tarmog/lari

- Geologik tuzilma va tuproq tiplari

- Agrotexnik xaritalar (ekish sxemasi,
gator orasi, rotatsiya ma'lumotlari).

Bu gatlamlar o'zaro ustma-ust
qgo'yilib, har bir pikseldagi degradatsiya
ehtimoli aniglanib, “Degradatsiya xavf
zonalari xaritasi” varatildi. GAT tahlili
tuprogning gaysi gismi sho'rlangan, gaysi
zonalarda eroziya xavfi yuqgori va qgaysi
maydonlarda meliorativ. muammolar
mavjudligini anig ko'rsatdi.

Dron va sun'iy yo'ldosh tasvirlari ustida
Random Forest, Support Vector Machine
(SVM), shuningdek, Convolutional Neural
Network (CNN) modellaridan foydalanildi.
Har bir model uchun o'quv ma'lumotlar
to'plami (training set) yer usti kuzatuvlari
asosida shakllantirildi.

Al yordamida quyidagi degradatsiya
toifalari avtomatik aniglanadi:

- Kuchli sho'rlangan maydonlar

ortofoto va

- Shamol ta'sirida golgan
ochilma joylar

- Suv eroziyasi izlari

- Notekis sug'orilgan zonalar

- Nichlashgan tuproq gatlamlari

- Past vegetatsiya zichligiga
maydonlar.

Natijalar shuni ko'rsatdiki, CNN mo-
delida degradatsiya zonalarini aniglash
anigligi 93-96%, Random Forestda 88—
92%, SVMda esa 83-87% ko'rsatkichga ega
bo'ldi.

Masofaviy monitoringni  aniglash-
tirish magsadida yer usti GPS o'lchovlari
(Trimble R10) yordamida nazorat nuqtalari
belgilab chiqgildi. Bu nuqgtalarda tuprog
namligi, sho'rlanish darajasi (ECe), pH,
organik modda (%), NPK elementlari,
mexanik tarkib aniglanib, GIS xaritalar
bilan solishtirildi.

Laboratoriya ma'lumotlari NDVI va
dron tasvirlaridagi spektral belgilarning
haqgigiy tuprog holatiga mos kelishini
tasdigladi. Masalan, ECe > 8 dS/m bo'lgan
maydonlarda NDVI o'rtacha 0]15-0,25,
o'rtacha sho‘rlangan maydonlarda esa
NDVI 0,25-0,40 oralig'ida gayd etildi.

eroziyasi

ega

Tadgigot davomida quyidagilar
o'rganildi:
- NDVI bilan tuprog sho'rlanishi

o'rtasidagi bog'liglik: r = -0,81

- NDVI bilan namlik o'rtasida: r = 0,74

- Dron DSM balandlik bilan eroziya
darajasi o'rtasida: r = 0,66

Bu natijalar shuni  ko'rsatadiki,
degradatsiya jarayonlari ko'p omilli bo'lib,
ularning monitoringi alohida emas, balki
kompleks metoda asoslanishi shart.

Xulosa. O'tkazilgan tadgigotlar deg-
radatsivaga uchragan gqishlog xojaligi
yerlarini aniglash, baholash va monitoring
gilishda zamonaviy geoaxborot tex-
nologiyalari, masofaviy zondlash vositalari
hamda uchuvchisiz uchish qurilmalari-
ning qgo'llanilishi  yugori samaradorlikka

ega ekanligini ko'rsatdi. NDVI ko'rsat-
kichlari asosida  vegetatsiya  holatini
tezkor baholash, sho‘rlangan, namligi

past yoki agrotexnik xizmat sifati yetarli
bo'lmagan maydonlarni differensial
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aniglash imkoniyati yaratildi. NDVI bo'yicha
degradatsiya darajalarining 4 toifaga
ajratilishi monitoring jarayonini tizimli va
aniq yuritishga sharoit yaratdi.

Dronlardan olingan 3-5 sm anig-
likdagi ortofoto va relyef modellari (DSM,
DTM) yordamida eroziya jarayonlari, gator
oralarining to'g'riligi, sug'orish tizimidagi
nosozliklar, shamol eroziyasi xavf zonalari
va tuprog sho'rlanishining spektral belgi-
lari anig gayd etildi. Dron monitoringi-
ning aniqgligi an'anaviy dala kuzatuvlariga
nisbatan 6-8 baravar yuqgori bo'lib,
degradatsiyalangan maydonlarni 95-97%
aniglikda segmentatsiya qilish imkonini

berdi.

CAT platformalarida NDVI xaritalari,
ortofoto  tasvirlar,  sho'rlanish (ECe)
xaritalari, meliorativ va sug'orish tarmog-
lari, geologik va agrotexnik gatlamlarning
integratsiyalashuvi degradatsiya jarayon-
larining  geografik  targalishini  aniqg
baholash imkonini berdi. Sun'ly intellekt
modellaridan — Random Forest, SVM

va CNN — foydalanish degradatsiya
toifalarini avtomatik aniglash anigligini
83-96% oralig'ida ta'minladi. Aynigsa,

CNN modelining 93-96% aniqglik ko'rsa-
tishi  masofaviy monitoringning yuqori
ilmiy ishonchliligini tasdiglaydi.
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Annotation. This study examines critical transboundary challenges in soil management
and presents innovative methodologies for sustainable solutions. Using an integrated approach
combining remote sensing, machine learning algorithms, and participatory stakeholder
engagement, we analyzed soil degradation patterns across multiple international boundaries.
Results indicate that coordinated cross-border soil monitoring systems coupled with targeted
intervention strategies significantly reduced soil erosion rates by 37% and improved agricultural
productivity by 22% in test regions. Implementation of blockchain-based soil carbon credit
frameworks demonstrated promising economic incentives for conservation. These findings
suggest that transboundary soil science challenges require multilateral cooperation frameworks
built on technological innovation, policy harmonization, and community engagement to achieve
sustainable soil management practices across political boundaries.

Keywords: transboundary soil management, remote sensing, machine learning,
stakeholder engagement, soil degradation, cross-border monitoring, soil erosion, agricultural
productivity, blockchain, carbon credits, multilateral cooperation, policy harmonization.

Annotatsiya. Ushbu tadgigot tuproglarni boshgarishdagi muhim transchegara
muammolarni o‘rganadi va bargaror yechimlar uchun innovatsion metodologiyalarni tagdim
etadi. Masofaviy zondlash, mashinali o‘rganish algoritmlari va manfaatdor tomonlarning
ishtirokini o'z ichiga olgan integratsiyalashgan yondashuvni qgo'llab, biz ko'plab xalgaro
chegaralardagi tuprog degradatsiyasi nagshlarini tahlil gildik. Natijalar shuni ko'rsatadiki, magsadli
aralashuv strategiyalari bilan boglangan muvofiglashtirilgan transhegarali tuprog monitoring
tizimlari sinov hududlarida tuproq eroziyasi darajasini 37% ga kamaytirdi va gishlog xofjaligi
mahsuldorligini 22% ga oshirdi. Blokchain asosidagi tuprog karbon kredit mexanizmlarini joriy
etish tabiiy resurslarni saglash uchun istigbolli igtisodiy ragbatlarni namoyish etdi. Ushbu natijalar
shuni ko'rsatadiki, transchegara tuprog fani muammolari siyosiy chegaralar orgali bargaror
tuprogni boshgarish amaliyotiga erishish uchun texnologik innovatsiyalar, siyosatni uygunlash-
tirish va jamoat ishtirokiga asoslangan ko'ptomonlama hamkorlik doirasini talab giladi.

Kalit so‘zlar: transchegara tuprogni boshgarish, masofaviy zondlash, mashinali o‘rganish,
manfaatdor tomonlar ishtiroki, tuproq degradatsiyasi, chegaralararo monitoring, tuprog
eroziyasi, gishlog xoYjaligi mahsuldorligi, blokchain, uglerod kreditlari, ko'p tomonlama ham-
korlik, siyosatni uygunlashtirish.

AHHOTAuUMsA. 2TO WCCnegoBaHWe K3ydaeT KpuTudeckune TpaHCcrpaHuWdyHble npobnemobi
B YMpaBAeHWy MnodBamMm K npeacraBnder MHHOBALMOHHbIE MEeTOOON0rMKM OA9 YCTOMYMBbBIX
pelleHnin. Mcrnonb3lya WHTErpUpPOBaHHbIM MOAXOMd, COoYeTatrolmMy AMCTaHLUMOHHOE 30HAMPO-
BaHMe, anropuTMbl MallMHHOMO OOy4YeHUda W BOBMEeYeHMEe 3aMHTePEeCOBAHHbIX CTOPOH, Mbl
NpoaHanM3nMpPoBaai 3aKOHOMEPHOCTM Aerpadauni MnodB 4yepes MHOXeCTBEeHHble MexkayHa-
pOoAHble TrpaHMUbl. Pe3ynbTaTbl MOKA3bIBatOT, 4YTO CKOOPAMHMPOBAHHbIE TpaHCrpaHW4YHble
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CUCTEMbI MOHMUTOPWMHIA MOYB B COYeTaHMK C LeneBbiMKW CTpaTerMamMy BMellaTeNnbCTBa 3HauuM-
TENbHO CHU3WAM CKOPOCTb 3PO3MKM MOYBbl Ha 37% W YyAyYlWUIM  CEMbCKOXO3AMNCTBEHHYIO
NPOAYKTMBHOCTb Ha 22% B TeCTOBbIX permvoHax. BHegpeHue O610KYEeMH-OCHOBAHHbIX CUCTEM
YINepodHbiX KpeaWToB A9 MOo4YB MPOOEeMOHCTPMPOBANO MepCrneKTVBHbIE SKOHOMUMYecKKe
CTUMYMbl  ONF9 COXPaHeHWa. STV BbiBOObl CBUOETENbCTBYKOT O TOM, 4YTO TpaHCrpaHU4dHble
npobnemMbl MOYBEHHOM HayKW TPebytoT MHOMOCTOPOHHUX PaMOK COTRYAHMYECTBa, OCHOBAHHbIX
Ha TEXHONOMMYECKMX MHHOBALMAX, TAPMOHM3aLMM MOMUTUKL 1 BOBEYEeHUM CoobLLIecTB Ansa
OOCTUYKEHUA YCTONUMBbBIX MPAKTUK YNpaBieH1a nodusamMy yepes noamtuydeckre rpaHnLbl.
KnoyeBble c/ioBa: TpaHCrpaHW4Hoe yrnpasneHve nodysamMi, OUCTaHUMOHHOE 30HOM-
poBaHWe, MaluHHOe obydeHre, BOB/eYeHre 3aunHTepecoBaHHbIX CTOPOH, Aerpagaunva rnoyshl,
TPAHCIPAHUYHbBIM  MOHUTOPUHI, 3P03UWA  MOYBbl, CEMbCKOXO3AMCTBEHHAA MPOOYKTUBHOCTD,
6NoOKYeMH, yrnepoaHble KpeanTbl, MHOFOCTOPOHHEE COTPYAHWMYECTBO, FraPMOHM3aLMA MOAUTUKMA,

INTRODUCTION gap by investigating integrated trans-

Soil degradation represents one of
the mMost pressing environmental
challenges of the 2Ist century, with an
estimated 33% of global soils moderately
to highly degraded (FAO, 2023). Unlike
many environmental issues, soil degrada-
tion does not respect political boundaries,
creating complex transboundary manage-
ment challenges  that necessitate
international cooperation and innovative
approaches.

The transboundary nature of soil

science problems manifests through
multiple pathways. Wind and water
erosion transport soil particles across
borders, agricultural practices in one

country affect soil quality in neighboring

regions, and pollution from industrial
activities crosses national boundaries
through shared watersheds. Climate

change further exacerbates these issues
by altering precipitation patterns and
increasing extreme weather events that
accelerate soil degradation processes
(Montanarella et al., 2021).

Despite the clear transboundary
nature of soil challenges, management
approaches remain largely confined
within  national frameworks, creating
regulatory gaps and implementation
inconsistencies. Traditional soil conserva-
tion methods have proven insufficient in
addressing these complex cross-border
issues, highlighting the urgent need
for innovative, collaborative approaches
(Panagos et al,, 2022).

This study aims to address this

boundary soil management frameworks
that combine technological innovation,
policy harmonization, and community
engagement. Specifically, we examine:
the effectiveness of coordinated soil
monitoring systems that operate across
political boundaries. The impact of
harmonized soil conservation policies on
transboundary soil health indicators. The
potential of blockchain-based incentive
mechanisms to promote sustainable
soil practices in transboundary contexts.
By identifying sustainable solutions
to transboundary soil challenges, this
research contributes to global efforts to
achieve Sustainable Development Goals
related to land degradation neutrality,
food security, and ecosystem conservation.
METHODOLOGY

This research was conducted across
three transboundary regions with distinct
soil challenges:

- The Central Asian region, encompas-
sing Kazakhstan, Uzbekistan, and Turk-
menistan, is characterized by salinization
and desertification issues.

- The Mekong River Basin, spanning
Thailand, Laos, Cambodia, and Vietnam,
facing challenges related to erosion and
agricultural intensification.

- The European Alpine region across
Austria, Switzerland, and ltaly, experien-
cing soil organic carbon loss and conta-
mination  from historical industrial
activities. We employed a mixed-methods
approach combining quantitative and
qualitative data collection.
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Remote sensing and GIS analysis:

Sentinel-2  multispectral  imagery
(10m resolution) and Landsat-8 thermal
data were collected for all study regions
between 2020 and 2023. MODIS soil

moisture products were incorporated
to assess soil water dynamics. Digital
elevation models derived from ALOS

PALSAR data were used to model erosion
risk.

Field Sampling:

A stratified random sampling design

was implemented with 60 sampling
points per transboundary region. Soil
samples were collected at 0-15 cm

and 15-30 cm depths and analyzed for
physical properties (texture, bulk density),
chemical parameters (oH,  organic
carbon, macro and micronutrients), and
bioclogical indicators (microbial biomass,
enzyme activity).

Stakeholder engagement: semi-
structured interviews were conducted
with 45 policymakers, 78 farmers, and
36 soil scientists across all study regions.
Four multi-stakeholder workshops (one in
each region plus a virtual global session)
were organized to identify barriers to
transboundary cooperation and potential
solutions.

Machine learning integration; we
developed a random forest algorithm
that integrated remote sensing data, field
measurements, and local knowledge
to identify soil degradation hotspots
across transboundary regions with 87%
accuracy. This model was used to prioritize
intervention areas.

Policy analysis framework; a
comprehensive analysis of soil-related
policies across the study regions was
conducted using the Institutional Analy-
sis and Development (IAD) framework
(Ostrom, 2011). Policy harmonization
scenarios were modeled using game
theory approaches to identify optimal
cooperation strategies.

Blockchain prototype development;
a proof-of-concept blockchain platform
was developed to track soil carbon
sequestration activities across borders

and facilitate transparent carbon credit
transactions between stakeholders in
different countries. The platform was pilot-
tested with 12 agricultural cooperatives
spanning the study regions.

Intervention implementation; based
on the analytical results, targeted
intervention strategies were implemen-
ted in collaboration with local partners,
including. Installation of coordinated soil
monitoring stations using lot sensors in
transboundary hotspots. Implementation

of policy harmonization frameworks
through  facilitated  multi-stakeholder
processes. Deployment of the blockchain-
based incentive system to reward
sustainable soil practices.

The effectiveness of these inter-

ventions was assessed through: pre-post
comparison of soil health indicators at
treatment and control sites. Economic
analysis of intervention costs versus
benefits, including ecosystem service
valuations. Qualitative assessment of
stakeholder perceptions and institutional
capacity development. Statistical analyses
were performed using R (version 4.2.0)
with significance set at p < 0.05 for all
comyparisons.
RESULTS AND DISCUSSION

Remote sensing analysis revealed
significant spatial correlation of soil
degradation processes across national

boundaries. In Central Asia, soil salinization
patterns showed 78% spatial correlation
across Kazakhstan-Uzbekistan borders,
indicating the interconnected nature of

irrigation management and drainage
systems. Similarly, erosion rates in the
Mekong Basin demonstrated strong

cross-border dependencies (r = 073, p <
0.001), with upstream land use changes
significantly impacting downstream soil

stability.
Machine learning classification
identified 14 major transboundary soil

degradation hotspots across the study
regions, with the majority (68%) involving
multiple degradation processes occurring
simultaneously. Table 1 summarizes the
primary degradation types by region.
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Primary soil degradation processes by the transboundary region faple
Region Primary Degradation Process Secondary Process Area Affected (km?)
Central Asia Salinization (63%) Wind erosion (22%) 18,450
Mekong Basin  Water erosion (72%) Organic matter loss (18%) 12,780
Alpine Region  Heavy metal contamination (41%) Compaction (27%) 4,320
The analysis of existing soil study demonstrated 87% accuracy in

management policies revealed significant
regulatory gaps and inconsistencies
across borders. On average, we identified
7.3 policy conflicts per transboundary

region, primarily related to; divergent
soil quality standards and monitoring
methodologies. Conflicting land use
zoning and agricultural incentive
structures. Uncoordinated water manage-
ment affects soil moisture regimes.
Incompatible remediation standards
for contaminated land. Following
the implementation of harmonized
policy frameworks through our multi-

stakeholder process, we observed a 64%
reduction in regulatory conflicts. The
game theory-based negotiation approach
identified optimal cooperation strategies
that balanced national interests while
achieving improved transboundary
outcomes.
Harmonized
demonstrated particular effectiveness,
with cross-calibrated soil testing
methodologies improving data
comparability by 83% compared to
baseline  conditions. This enhanced
comparability enabled more accurate
assessment of  transboundary soil
processes and facilitated coordinated
Mmanagement responses. The deployment
of coordinated soil monitoring networks
using lol sensors generated continuous
data streams that significantly
improved early warning capabilities for
transboundary soil threats. Detection
time for emerging soil degradation
processes decreased by an average
of 47 days compared to conventional

monitoring  systems

predicting soil degradation risk across
transboundary regions, outperforming
traditional models by 23%. This improved
accuracy allowed for more targeted
intervention  planning and resource
allocation.

Figure 1 llustrates the spatial
distribution of soil degradation risk across
the  Central Asian  study region,
highlighting the transboundary nature of
these challenges. The blockchain-based
soil carbon credit system successfully
facilitated cross-border transactions
worth approximately $450,000 during
the 18-month pilot phase. Participating
agricultural cooperatives increased
their adoption of carbon-sequestering
practices by 34% compared to control
groups. Transaction costs for cross-border
carbon credit verification decreased by
68% compared to traditional certification
mechanisms, primarily due to the
automated verification protocols and
transparent data sharing. Farmer trust in
the system, measured through structured
interviews, was  significantly  higher
(o < 0.01) for the blockchain approach
compared to conventional  carbon
markets. Sites implementing the full suite
of interventions (monitoring, policy
harmoni-zation, and incentive
mechanisms) showed significant
improvements in soil health indicators
compared to control areas: Soil organic
carbon increased by an average of 0.32%
(o < 0.0l).Erosion rates decreased by 37%
(o < 0.007). Salinization was reduced by
28% in affected areas (p < 0.05). Agricultural
productivity improved by 22% (p < 0.01).

monitoring approaches. The machine Cost-benefit analysis indicated a positive
learning algorithm developed for this return on investment within 2-4 years for
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most intervention sites, with an average
benefit-cost ratio of 2.8:1 when ecosystem
service improvements were monetized.
Our findings demonstrate that effective

management of transboundary  soil
challenges requires the integration of
technological innovation with  policy
harmonization. Neither approach alone

proved sufficient; rather, their synergistic
implementation created enabling
conditions for sustainable solutions.

The remote sensing and machine
learning components  provided @ the
evidence base for identifying hotspots
and prioritizing interventions, while the
policy harmonization frameworks created
the institutional structures necessary
for coordinated action. This integration
addressed what Verburg et al (2023).
Identified as the '"implementation
gap" in transboundary environmental
management—the disconnect between
scientific knowledge and policy action.

The lot-based soil  monitoring
network proved particularly valuable
in  building trust among cross-border
stakeholders by providing objective,
transparent data accessible to all parties.
This aligns with findings by Chen and
Patel (2022), who identified shared
information systems as critical trust-
building mechanisms in transboundary
water  management. Our  research
extends this principle to the soil domain,
demonstrating similar benefits.

The blockchain-based carbon credit
system represents a novel approach to
incentivizing sustainable soil manage-
ment across borders. Traditional incentive
structures have typically been confined
within  national boundaries, limiting
their effectiveness for transboundary
challenges (Williams et al.,, 2021). Our results
suggest that blockchain technology offers
promising solutions to  cross-border
transaction barriers by providing
transparency, reducing verification costs,
and building trust. However, the imple-
mentation was not without challenges.
Technical literacy varied significantly

across stakeholder groups, requiring
substantial capacity building efforts.
Additionally, the energy consumption of
blockchain verification processes raised
sustainability concerns, though our use of
a proof-of-stake consensus mMmechanism
mitigated this issue compared to proof-
of-work alternatives.

The multi-stakeholder engagement
process revealed complex power dynamics
affecting transboundary soil governance.
National authorities frequently expressed
concerns about sovereignty implications
of harmonized standards, while local
communities prioritized immediate
livelihood impacts. Navigating these
tensions required careful facilitation
and the development of governance
structures  that  respected national
authority while creating space for cross-
border cooperation. Our findings align with
Ostrom’s (2010) polycentric governance
theory, which suggests that environ-
mental challenges spanning multiple
scales require nested governance
arrangements rather than single,
comprehensive authorities. The regional
coordination bodies established through

this project functioned as boundary
organizations, facilitating information
exchange and cooperation  without

threatening national sovereignty.

Several limitations  should be
considered when interpreting these
results. First, the relatively short timeframe
(3 years) limits our ability to assess long-
term sustainability of the observed
improvements. Soil processes operate over
decadal timescales, necessitating longer
monitoring periods to confirm persistent
pbenefits.

Second, while our study regions
represented diverse agroecological con-
texts, they cannot capture the full range
of transboundary soil challenges globally.
Regions with active conflicts or extremely
limited governance capacity may face
additional  barriers to implementing
similar approaches.

Future research should focus on:
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- Long-term monitoring of inter-
vention sites to assess persistence of
benefits.

- Scaling mechanisms to expand
successful  approaches to additional
transboundary regions.

- Integration of transboundary soil
management with related challenges
such as climate change adaptation and
water governance.

- Further refinement of blockchain
mechanisms to reduce barriers to
participation for resource-limited stake-
holders.

CONCLUSION

This study demonstrates that
transboundary soil challenges can be
effectively addressed through integrated
approaches combining technological
innovation, policy harmonization, and
economic incentives. The significant
improvements in soil health indicators
observed across our study regions
suggest that cross-border cooperation
yields benefits exceeding what could be
achieved through uncoordinated national
efforts alone.

Key elements of successful trans-
boundary soil management identified
through this research include:

- Coordinated monitoring systems
that generate transparent, accessible data
across borders.

- Harmonized policy frameworks that
align standards while respecting national
sovereignty.

- Economic incentive mechanisms
that function across political boundaries.

- Multi-level governance structures
that facilitate stakeholder engagement at
appropriate scales.

- Integration of traditional and
scientific knowledge in intervention design.

These findings have important
implications for global soil governance
initiatives, suggesting that increased

attention to transboundary dimensions
would enhance effectiveness.  The
Sustainable Development Goal target of
land degradation neutrality, in particular,
requires consideration of cross-border soil
processes that have been inadequately
addressed in implementation frameworks
to date. As climate change and land
use pressures continue to intensify, the
transboundary aspects of soil challenges
will likely become more pronounced.
The approaches developed and tested
through this research offer promising
pathways for sustainable soil manage-
ment that transcend political boundaries
while building on the foundations of
technological innovation, policy coherence,
and stakeholder engagement.
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