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Tynpoxwyrnociuk 6a azpoKumMEésuti maoKuKomiap uHCmumymu

Annomayun. Taxpuba nana-TaIKUKOTIAPHUMH3/IA OPATUK OKHH-TPUTHKAICIAH CYHT
acocuil 3kuH cudaTuaa — Fy3aga onub OopwiraH TaxpuOa BapuaHTJIapUAa TYpJIM XWJAard
OpTaHUK YFUTIApHU KYIUTAIl acOCHIa TYHMPOKAA O3HMKA DJIEMEHTIap MUKIOPH JMHAMUKACH XaM[a
VCHUMITUKITApHA PUBOKIIAHUINIATA TOUP MYXHUM HaTWKajap ofuHraH. Hatwkana ry3aHu BereTanus
(dazaapuga XapakartuaH IIakiIgard MUHEpan a3or, Gocdop Ba ymymuii rymyc MUKIOpPIapH Ba
VIIapHU 3aXHpANapHU Y3rapullIapd aHHKJIaHTaH.

Kanum cyznap: munepan a3ot, gocdop, kamuii, opranuk yrutiap — Ouorymyc, Ouoras
OJIUIIl TEXHOJIOTHUSACH YMKUHIUCH - BMG, MHUKpPOOMOJIOTHK IITaMMIIM OPTaHWUK VFUT, YUPHUTaH
TYHT, TYMYC.

Annomayusn. B  TIpOBOAMMBIX  ONBITHO-TIOJEBBIX  HMCCICNOBAHUAX, THE  TIOCIE
MPOMEXKYTOYHOH KYyJIbTYPBl — TPUTHKAJE, BBIPAIMBAINA OCHOBHYIO KYJIBTYPY — XJIOMYATHHK C
NPUMEHEHHEM PAa3JIMYHBIX OPraHMYECKHX YJIOOPEHUH IOJIydeHbl Ba)KHBIC pPE3YJbTaThl 110
JMHAMUKE COJCP)KaHUsS AJIEMEHTOB IMUTAHWS B MOYBE M BIMSHUS UX HA pa3BUTHE pacTeHuWil. B
pe3yibTare, B OCHOBHBIX (pa3ax BereTaluu XJIOMYaTHHKA, OTPEIEIICHbI COJCPKAHUS TTOBUKHBIX
(dbopM MHHEpaTBHOTO a30Ta, hocdopa u odIIero rymyca, a Takyke H3MEHEHHS WX 3aracoB.

Knwuesvie cnosa: a3otr MuHepalbHbIA, (Qochop, Kanuii, OpraHMYECKHE YIOOpEHHS -
OMOryMyC, OTXOJIbI TEXHOJOTHU IMPOM3BOACTBA Ouoraza - BMG, opranmueckoe yaoOpeHHE C
MUKPOOHOJIOTMYECKHMH IIITAMMaMH, TIEPENPEBIINIA HABO3, TYMYC.

Annotation. In our experimental field studies, important results were obtained on the
dynamics of the amount of nutrients in the soil and the development of plants based on the
application of various organic fertilizers in cotton as the main crop. As a result, the amount of
mineral nitrogen, phosphorus and total humus in mobile form in cotton vegetation phases and
changes in their reserves were determined.

Key words: mineral nitrogen, phosphorus, potassium, organic fertilizers - biohumus, waste
of biogas production technology - BMG, organic fertilizer with microbiological strains, rotted
manure, humus.

Kupum. Xo3upna  MamiIakaTUMHU3HM ~ UMKTUCOAWM  PUBOXKJIAHUIIIWHU
TabMHUHJIAIIJA OPTAaHUK JIEXKOHUYMJIMKHH PUBOXJIAHTHPUII Ba 3apyp KHIILIOK
XY)KaJauTu aMaduéTUHU OPUTUIN V3UMH3[a HINUIA0 YUKWUITaH MaxCylIOTJIapHU
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pPaKkoOaTIONUIMIMHY TabMHMHJIALIAA MYXHUM caMapalyd HyHaJIWIl XHCOOJaHaIu Ba
AKCTIOPT NOTECHIIMATMHU PUBOKIIAHUIIINIA aXaMUSTIAUIUD.

ByryHru xyHaa opraHuk KHUIIUIOK XY>KaJIUTH — dKaXOH TPEHAU XUCOOJIaHaIH.
[IIyHuHr y4yH XaM QyHEHMHI KyNI'MHA MaMJjakariapyd Karopuaa MamiIakaTUMHU3/a
xam Oy Oopaja KEHI KamMpoBIM uIuiap oiubd OGopunmokna. bynra mucon kuimoO,
OpraHuK Maxcyjaoriap (OpraHvK MaxCyJlOTJIapHU MILIA0 YUKApUII, KalTa uiuiall,
CakJjlall, TPaHCHOpTIa TalllMIl, TaMFfajall Ba peaju3alus KWIWLI, UIyHUHIJIEK
MYBO(QUKIUKHU Oaxosnar Ba aBTOPHU3aLMSIIAITUPHUIL ) coxacuaaru
MyHOCA0aTIapHH TapTHOTa CONMII MaKCaauaa KaOyl KWIMHTaH Y30eKHCTOH
PecnyOnukacunaunr 2022 #un 25 anpengaru 766-con «OpraHuk MaxcyaoTiaap
TYFPUCHIA»TH KOHYHUHHU KEITHPHUII MyMKHUH [1].

PecnyObnukamMu3aa KUIUIOK — XYKAJIUTU — MaxCyJOTIApUHUHT  cudar Ba
XaBPCU3MUK KYpCaTKUWIApU XAJIKapO CTaHAapmiapra MyBOQUKIUTMHA TabMUHJIALI
Makcaauaa Basupnap Maxkamacu 18.11.2020 itmnparun «Opranuk Maxcynotiap Ba
XoMaiénap Xxamja OpraHUK-MUHEpad YFUTIAPHUHT XaBPCUBJIMTUTA JIOUP aupum
HOPMAaTUB-XYKYKUH XyiOKaTJIapHU TacAWKJaAll TYFpUcHaAanTu [29-COH KapopHU
KaOyn kuiau [2].

VYmby kaOyn KWIMHTaH HOPMATHUB Xy>KKaTiapaa OesruiaHrad BazudanapuHu
OaxapuiMIId acHocuaa OW3 TOMOHMMM3IAH JIOMUXa Joupacuaa — peciyOlirKa
JNEXKOHUMJIMK aMalnéTuiia TYNpOK YHYMJIOPIUTHHH cakjall, OImuUpuO Oopwui,
YHJIaH TYFpU Ba camapaiu (oiaalaHuIl, YHUHT cap(iaHraH KUICMUHU KalTapuIll Ba
TYJIUPHUIL, CUHTETHK YFUTIIAp, MECTUIIN Ba TepOUIMAIap KyJlaMacaaH TYIpPOKHH
OpraHuK Mojjara OOWUTHUII OPKAJHU SKOJOTUK CO( TYMPOK MIAPOUTH XOCHI KWW,
TO3a MaXCyJIOT OJIUIIra aCOCJIaHTaH OpPraHuK (OUOJIOTHK) NeXKOHYMIMKHUA IOPUTHUII
Ba KEHT KYyJam kabu macana ¥3 €YUMUHHU TOIHUIIUTA JOUpP TaAKUKOTIAp amalra
OLIUPUIIMOK/IA.

TaakukoTaap 00beKTH, Taxpubda TU3UMH Ba ycayouaapu. Taxpubamap
TUNUK Oy3 TYyOnpoKJIap MHUHTAKacH, CYFOpPUIAIUTaH YTIOKH  aJUTIOBHA
Tynpokjiapuaa onud Oopwian. Jlama TaxpuOaBHii-TagKUKOTIapAa TOIIKEHT
Buiosatu Kyitn Ynpunk tymanu ['ynucton maccuBu « TCT AGRO CLUSTER»MYK
XyAyau Jajia MaioHuaa Fy3aHuHr « byxopo-8» HaBU €TUIITHPHIIIN.

Wznanunuiap £y3a SKUHH €TUIITHPUIN OOpacuaa TaKpOpHil MOII Ba OpajiuK
SKUH — TPUTHKAJE ETUINITUPHINO, aKaT OPraHuK YFUTIap Ba OMOOPTaHUK YFUTIAP
KYJUTaHUIUO TaAKUKOT UIIIApU oiaubd Ooprmiiau. TaaKuKOTIapHUHT OMPHUHYM HHATUAA
nacrtaBan kKysga (2021) opanuk OSKMH — TpUTHKale OSKWIAM Ba Oaxopraa
PeKANAIITUPWITAH ACOCUM 3KHMH Fy3a CTUIITUPUII YYyH KyWHJard BaphaHTIAp
Oyiinua Taxkpuba amanra ONIMPUIIIH:

1. Yrurcus nazopar

2. 10 t/ra 6Gmorymyc

3. 10 t/ra BMG (6uoecaz onuw mexnonoausacu YuKUHOUCU, OPSAHUK YeUum,)



4. 2 T/ra MUKpOOMOJIOTHK IITAMMIIM YFUT, OaKTepuaj UILLJIOB Oepuiran

5. 40 1/ra ryHr (uupuean)

6. N2oo P140 K100 — Ha30par (mascusinap acocuoa)

TagkukornapHu  Oaxapuiiga TynpokK-MOpdoOJIOTHK, Aaja-TaxpuOaBui,
KUMEBUM-aHAIUTHK yCyIUlapaaH Qoiinananuirad. Jlama-TagkukoT WOUIapH, Jaja
taxpubanapunu yrkazum ycyiiapu TAUTHU, I[ICYEATHU napaa unuiad 4yukuiarad
Ba yMYMKaOyl KWJIMHTaH yclyonap, skymianaH: «MeToquka IMOJEBBIX OIBITOB C
xjomyaTHUKOM» [3], «MeTonbl arpoXMMHYCCKHUX AaHAJIU30B TOYBBI W PACTCHHM
Cpenneii Aszun» [4] yenyOmapu Ba TaBcusiap [5, 6] acocuaa Oaxapuiras.

TaagkukoT HaTHKAJMApPH Ba YyJaapHM Taxawuiapu. Taxpuba pnana-
TaAKUKOTIApUMH3a acoCui 3KMH cudatuaa — ry3aga onubd Oopwiran Taxpuoda
BapuaHTIapuia TYpJIU XWIJAard OpraHuK YFUTIApPHU KYJUIall acocuja TYMpoKaa
03WKa DJIEMEHTJIap MUKJIOPU JMHAMHUKACU Xamja YCUMIIUKJIAPHU PUBOXKJIAHUIIUTA
JIOMP MYXUM HaTOKaJIap OJMHIU.

TagkukoTmapumuzga Taxpuba BapHaHTIApU  KECUMHJA  TYyHIpPOKIaru
xapakatyaH MuHepan aszotuHu 0-50 cM  Kamiamaars MHKIOpJIapu  Fy3aHU
BereTanuscu acocuil ¢azamapuna y3rapuild aHukiaHad. byHma MuHepan azot
mukaopu 10 1/ra xucodbuna BMG kymnanwiran 3-BapuanT Ba 40 T/ra xucoOuaa
IYHT KYJUITaHWITaH S-BapuaHTIapaa, fy3aHu Oapua ycyB dazamapuaa OoIIka
BapHaHTIapra HucOaTaH IOKOPU IKAHIUTH Ky3aTuiaau (1-pacm).

Fy3anu xycaxmam ¢azacuna tynpokau 0-50 cM KaTiamujga MUHEpana a3or
Mukaopu Hazopat-1 (55,15 wmr/kr) Ba Hazopar-6 (48,45 Mr/kr) BapuaHTIapura
HUCOATaH Typiid XWJI MebEpiap/a Ba Typjid OpraHuK YFUTIAp KYJUIaHWIraH 2-5-
BapuaHntiapuga (63,95; 73,35; 67,35; 77,55), yuunr mukaopu 1,2-1,4 Ba 1,3-1,6
Oapobap IOKOPUIIUTH aHUKTaHIH.

160.,0

140,0

120,0 ——Vuno uynknm (14.05.22)

100.0 ——3-4 yuHGapT YHKAPHIIT
(7.06.22)

80,0 ITonanam (23.06.22)

60,0
TI'ymnam (17.07.22)

40,0
—#—Xocmr tymmam (3.08.22)
20,0

0,0 —e—K¥cakramr (21.08.22)

1-Bapuant 2-BapunaHT 3-BapnaHT 4-Bapuant 5-Bapnant 6-Bapuant
Vrurems Hasopar 10 T/ra buorymyce 10 T/ra BMG 2 1/ra MHUKpGSHOI-K 40 1/ra ['yur Munepan yrumm
OpraHuk yrur Hasopat, N200
P140 K100

1-pacm. Ta:xxpn6a BapuaHTJIap KeCUMH/IA FY3aHU Beretanus ¢gasajapuaa TYNPpOKHH
0-50 cm KaT1amMuAa XapakaT4aH MHUHePAJ a30T MUKIOPHHH Y3rapuIilu, MI/Kr

YMyMan onranga, l-pacM TaxjawuiapullaH KYpUHAJUKH, Fy3aHU Xap Owup
dazacuma MuHEpas a30T MHUKIOPU Typiauda Yy3rapuO Oopam, aifHuM Kycakmaml
BakTHIa yTran (azajmapura HuUcOATaH KaMainO KETHINW Ky3aTWIAu, OyHU Iy
JaBpJa XOCWJI TYIUIAIA, O3MKa DJIEMEHTJapra OHXTHUEKU KywIid OYJIraHaiuru



cababnu, Fy3aHU LIy JaBpujia O3WKa DJIEMEHTIap OWIaH Kepakiuya TabMUHJIAII
JO3UMIIUTH, YIIOY TaxkpuOa acocuia Ky3aTHUIIIH.

Ymly Taxaunauil umuiapu Fy3aHd Bererauus Qazajmapuiard Y3rapulidHu
TYIpoOKIaru xapakardan ¢pochop MUKIOpUIA XaM OaXKapuiIu.
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2-pacm. Taxxpuba BapuaHT/Iap KeCUMH/IA FY3aHU BereTanus (pazajnapuaa TynpoKHU
0-50 cm kaTaamMuaa xapakardad (pochop MUKIOPUHY Y3rapuim, MI/Kr

Fy3anu puBokiiann® Oopuilid, yHra MOC paBWIljia Bereranus (azamapuHu
y3rapuiny OuiaH XxapakaTdaH makijgard gocdop MUKAOpH xaMmM Kamailnb OGopuu
Ky3atunau. OJMHraH TaxJIWIIMK HaTWwkalapra kypa, Hazopar-1 Bapuantuga 32,0
MI/KI Ba HazopaT-6 MuHepan YFuTiap KyJulaHwiIrad BapuaHtuga 45,0 Mr/kr
oynranu xoinna, okopu kypcarruuiap 10 1/ra 6uorymyc (64,0 mr/kr) Ba 10 1/ra
BMG kynnanunran (68,0 Mr/kr) BapuaHTIapuia YHH MUKIOpHY Kycakiamn (a3acuia
OolIKa OpraHvK VFUTIM BapuUaHTIapAaH OWpPO3 IOKOpUM Ba Hazopar 1 Ba 6
BapuaHTiapuaan 1,5-2,1 Ba 1,1-1,5 6opabap rOKOpH IKaHJIUTH aHUKJIAHIH.

TaakukoTnapaa ry3a SKHHUHUHT PUBOXIIAHMII (azanapuaa MabiyM BakTiiap
opacHJaru OpPraHUK MOJJAHM Y3rapuilli Ba TYIJIAHWUIIATA JOUP TaXJIWJINK
HaTHKaJdapy OJIMHAM. YHra Kypa, Fy3a BEreTallMsCHMHHM JacTiabku ¢aszacuia
(03.04.2022) BapumaHTiIap KecMMH OyiiM4Ya TympoK HaMyHajlapyd OJIMHTaH, YHJa
rymyc mukgopu tynpokau 0-30 Ba 30-50 cm katnamuaa yprada YruTcu3 Hazopar-1
(1,220 Ba 1,069%) Ba MuHEpan y¥uTiap KyJUIaHWIraH Ha3opar-6 BapuantTiap (1,245
Ba 1,138%) 6ynu6, mrynra moc paBumiga rymyc 3axupacu 0-50 cm katnamzaa 75,34
T/Ta Ba 78,12 T/ra TamKuiI KWIAU.

Opranuk Vrumiap KyJUIaHWITaH 2-5 BapuaHTiIapuja TyMyC MHUKIOPHU
oKopuaaru Katiaamiap Oyiwmdaa (1,273 Ba 1,084%; 1,320 Ba 1,021%; 1,388 Ba
1,202%; 1,501 Ba 1,330%), yura moc paBuiiia rymyc 3axupacu 0-50 cMm katinamaa
77,82 t/ra; 77,99 1/Ta; 85,36 T/ra; 93,10 T/ra TalIKWUI KWITaH.

Fy3a  Bererammsicuam  aBxu  kycaknmam  ¢aszacumaru - (21.08.2022)
KypacaTruwiapura Kypa, rymyc mukaopu tynpokau 0-30 Ba 30-50 cm kaTiiamuaa
Vpraua yrurcuz Hazopar-l1 Bapuantuaa 1,156 Ba 1,078% Ba MuHepan VruTiap
KYJulaHWIrad Hazopat-6 Bapuantuaa 1,318 Ba 1,177% 6ynu0, myHra Moc paBuniia
rymyc 3axupacu 0-50 cm kaiiamaa 73,09 1/ra Ba 80,04 1/ra Talukuia KAIau.



Opranuk yruminap KyJUIaHWITaH 2-5 BapuaHTIapua TyMyC MUKIOpPH
IOKOpHUIaru Katiaammuap Oyinda moc pasumiga 1,320 Ba 1,086%; 1,467 Ba 1,195%;
1,484 Ba 1,393%; 1,574 Ba 1,496 pousnu tamkwi 3Tud, yHra MOC paBuUIAa YOy
BapuaHtiapja rymyc 3axupacu 0-50 cm kanamaa 83,61 1/ra; 86,32 1/ra; 90,48 T/ra;
102,21 1/ra TalIKWII KUJITaH.
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3-pacm. Taxkpuda BapuaHTIAPHAATH JACTJIA0KH TYNPOK HAMYHAIapUAa 'yMyC MHUK/IOPH Ba
3aXMPACHHU FY3aHM aBKU Kycakjaul (pazacuraya 0yJrad MyaaaTuaa y3rapiu

Opranuk VruTiap KyJUlalira acoCJaHraH arpOTEeXOHJIOTHS KYJIJIaHWJITaHaa
Fy3aHUHT Ym0y Beratanus (azamapuja rymMyc 3aXUpacUHU Y3rapuiliyd aHUKJIAHIU.
Taxnunuii HaTuXkamapra Kypa, Fy3aHW [OacTiaOKu XOJaTHJIard TyMyC 3axupacu
Fy3aHU aBXW Kycakmam (asacuna VFuTcu3 Hazopar-1 Bapuantuga 2,25 T/ra
KaMairan, MUHepaJl YFUTIap KYJJIaHWIraH Ha3opaT -6 Bapuantuaa 1,92 1/ra omras.
Opranuk yrutiap Kyutanwirad 2-5 papuantiapaa 5,80 1/ra; 8,33 1/ra; 5,12 1/ra Ba
9HT IOKOpM 3axupa Mukgopu 40 T1/ra yupuran TYHTIUW S-BapuanTtuaa 9,11 T/ra
OILLTaHJIUTU Ky3aTHII/IH.

XyJqoca. OpraHuk JOE€XKOHUMJIMK FOPUTHUINTA ACOCIAHTAH arpoOTEXOHJIOTHS
KYJUTaHWITaHJa Fy3aHU Beraramus (asamapuga TymMycC 3aXUpacHUHHU Y3rapuiiu
aHUKJIaHaM. TaxJuauid HaTwkajlapra Kypa, Fy3aHd JacTiIaOKd XOJIATHIAru T'yMycC
3axypacH Fy3aHd aBXHu Kycakiam (azacuma YruTcus Hazopar-1 BapuanTuma 2,25
T/ra KamailraH, MUHEpal YFUTIAp KyJUIaHWITaH Ha3opar -6 BapuanTtuaa 1,92 1/ra
omrad. Opranuk YruTiap Kyutanwirad 2-5 Bapuantiapaa 5,80 1/ra; 8,33 1/ra; 5,12
T/ra Ba 9Hr 3axupa MukAopu 40 T/ra yupuran TYHriam S-Bapuantuga 9,11 T/ra
OILLTaHJIUTH Ky3aTHII/IH.
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10



3. MeToMKa MONEBBIX ONBITOB C XJIONYATHHKOM B OPOIIAEMEIX ycioBHsX. Y3ITHUTU,
1981.

4. MeToibl arpOXMMHUECKHX aHAIIM30B T10uB U pactenuii Cpenneit Asuu. Y3IIUTH, 1977.
C.214.

5. Fy3a Ba ky3rm Oyrmoiima yrutnapam Kymnam OVyitmda taBcusmap / [ICYEAUTH,
Tomkent: 2019. b. 16.

6. Tomkyzues M.M. Tympokma ymymMuil ryMyc Ba Xapakar4aH TyMyC MOJIalapH
MUKIOPHIIAH YHHHT YHYMIODPJIHTH KypcaTkuun cudaruga Qoifananumra aoup yciayOouid
kypcatmanap // Mewépuit Xyxoxar, T.: 2006. 47 6.

YK 631.4:632.122
AT'POIKOJIOI'MYECKHUE ACIIEKTHBI 3ATPA3ZHEHU A ITOYBbI
HE®TEITPOAYKTAMMU

Y2Mazupoe M.A., >Pazumosa K.O.,
2Pazumos A.O., *Kypeanmaee P.
mazirov@mail.ru , kurvontoev@mail.ru

PIrAY MCXA um. K.A. Tumupsszeea, Mockeéa
2Bradumupckuil 20Cy0apCcmeeHHblil YHUGEPCUmMent
umenu A.I'. u H.I', Cmonemosvix. Poccus Braoumup,
$Uccneooeamenvekuii uHcmumym noueoseoeHue

u acpoxumuu Pecnyonuxu Y36exucman, Tawxenm

Annomauyun. HexoTtopble W3 METOJIOB IO OYHIICHHIO 3arpsi3HEHHBIX ITOYB, CYHTAIOTCS
0e30IMMacHbIMH JUTSI OKpY»Karomieil cpembl. OJUH M3 TaKMX METOJOB — CIHOCOOHOCTH IOYB K
CaMOOYHIIEHNI0, KOTOPOE€ OCHOBAHO Ha CIIOCOOHOCTH IOYBEHHOTI'O COOOIIEeCTBa MOTPEOJIATH
yIIeBOOPOAbl HeTH. JIBIKYIIECH CHIION CaMOOYMILIECHHUS MOYB SBJISFOTCS MHKPOOPIraHU3MBI, a
OIICHKA MX aKTUBHOCTH MOXKET IIOMOYb B OI[CHKE CTCIICHU OYMCTKH ITOYB OT HE(PTEIPOYKTOB.

Knrouesvte cnosa: HedTsHbIC 3arpsS3HEHUS IOYBBI, TBEPIBIC YACTHUIIBI, MHIPALIHS
XUMHUYECKHUX 3JIEMEHTOB, PACTUTEIBHBIN TOKPOB, MHKPOJIEMEHTBI, MUKPOQJIIOpa.

Annomayusn. Vipnocnanrad TynpoKJIapHH TO3AJAIIHUHT alpuM YCyJUtapu atpod MyxuT
yUYyH 3apapcu3 XucoOsaHaau. by ycyuiapian Oupu TYNpPOKJIAPHUHT Y3-Y3UHH TO3aJIall KOOWIATH
6ynu0, Oy TYNpOK TapKUOMHUHT He(T YriaepoAJapUHU CHUHTIUPUII KOOMIMSATUTA acOCIAaHTaH.
MuKpoopranu3MiIap TYNPOKHU ¥3-Y3UHH TO3QJIANIHMHT XapaKaTJaHTUPYBYM KydH OYiHO,
yIApPHUHT (aoJMATHHN 0axoiaml TYMPOKHUHT He(T MaxcCyJOoTIapuaH TO3aJIaHUII JapakKacuHU
Oaxomamra épaam Oepaiu.

Kanum cy3znap: wedr Ounan udiocinaHran Tynpokiap, KaTTHK 3appadanap, KUMEBHIA
MOJJAIAPHUHT KYUYUIIIH, YCUMITUK KOTIJIaMU, MUKPOAJIEMEHTIap, MUKpodIIopa.

Annotation. Some of the methods for cleaning up contaminated soils are considered to be
environmentally friendly. One of these methods is the ability of soils to self-purify, which is based
on the ability of the soil community to consume oil hydrocarbons. Microorganisms are the driving
force of soil self-purification, and the assessment of their activity can help in assessing the degree
of soil purification from oil products.

Key words: oil contamination of soil, solid particles, migration of chemical elements,
vegetation cover, microelements, micro flora.
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