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Annotation. Based on the research carried out in previous years on non-saline soils of the serozem zone
of the republic, agrotechnology has been developed, aimed at enriching the soil with organic matter, improving
its chemical, physico-chemical properties, increasing fertility and crop yields of the cotton complex. Between
the years 2009-2011 research conducted on low saline takyr meadow soils of desert zone on the use of the
agricultural technology. The essence of this agrotechnology is, when growing the main crops - cotton and winter
wheat, alternating them and sowing repeated, intermediate crops so that the soil surface is covered with plants
throughout the year, which helps to prevent secondary salinization, erosion, etc. It should also be noted , according
to the given agrotechnology, it is obligatory to bring high norms of organic fertilizers in the amount of 20 t/ha and
more for two to three years for each basic crop, with a decrease in the norm of mineral fertilizers. The results
of three-year studies on this technology in 0-50 cm soil layer showed an increase in the organic matter content
depending on the experiment variant from 1.2 and 3.68 tons/ha. At the same time, cotton yields increase by 4.3
and 5.6 centner/ha, wheat - 8.8 and 13.5 centner/ha, mash - 1.6 and 2.3 centner/ha, and net profit was 592.6
thousand soums, profitability by 50 percent.

Key words: irrigated soils, humus, bioproduct, soil fertility, cotton-autumn wheat-repeated and intermediate
crops, green manure, organic, organic-mineral, biologically activated fertilizer, biohumus.

AHHOmMauyusi. Ha ocHOBe NpoBeAEHHbIX B NpeablayLume rogbl UccrnefoBaHuin NPUMEHNUTENBHO HE3ACOMNEHHbIM
noyYBam CEepPO3EeMHOW 30HblI pecnyOnukn paspaboTaHa arpoTEXHONOrus, HanpaeneHHas Ha oboralleHre NoyBbl
OpPraHNYeCcKMM BELLECTBOM, Yry4LLIEHNE €€ XUMUYECKNX, (DUBNKO-XMMNYECKNX CBOMCTB, NOBLILLEHNE NI040POAMS
N YPOXXaMHOCTK KyrbTYp XJI0MKOBOro komnnekca. Hamu B nepmog 2009-2011 ronoB Ha crniabo3acorneHHbIX Takblp-
HO-ITYTOBbIX MOYBaX MYCTbIHHOWM 30HLI MPOBOAUITUCH UCCMNENOBaHUS MO NPUMEHEHMIO 3TOW arpoTexHonorun. Cyu-
HOCTb [J@HHOW arpOTEXHOIOMMK 3aKIYaeTCs B TOM, YTO NP YepeaoBaHMN OCHOBHbIX KYFETYp — XMon4aTHMKa U1
03VMOW MLUEHMLbI, HEOOXOAMMO BbIpaLLMBaHNE MOBTOPHbLIX U MPOMEXYTOYHbIX KyNbTyp, NPU 3TOM, 3@ CHET Kpy-
rMOroAMYHOrO MOKPbLITUS MOBEPXHOCTM MOYB PACTUTENBHOCTbLIO, NMPEAOTBPALLATCS NPOLIECCH BTOPUYHOIO 3aco-
neHus, 3po3nn 1 gpyrnx npoueccoB. Crnenyert Takke y4nTbiBaTb, YTO NPY NPUMEHEHUN AaHHOW arpOTEXHOMOMN,
HeoOX04MMO BHECEHUNE BbICOKMX HOPM OpraHn4ecknx yaoopeHuii B konnyectse 20 T/ra n 6ornee B Te4eHUE ABYyX-
Tpex neT, NPy CHWXKEHUN HOPMbl MUHeparbHbIX yaobperun Ha 35-40% wn Gonee. B pesynkrate nNpoBeAeHHbIX
TPEXNIETHUX UCCNeLoBaHUA No gaHHon TexHonorum B 0-50 cm crioe no4yBbl OTMEYEHO YBENNYEHNE COAEPKAHUS
OopraHM4ecKkoro BellecTBa B 3aBUCMMOCTM OT BapuaHTa onbiTta oT 7,1 go 9,6 T/ra, 4to 6onblue Ha 1,2 n 3,68 T/ra
KOHTPOMbLHOIo BapunaHTa, C BHECEHMEM MUHEpaIbHbIX yA0OpeHuii B NoNHOM obbeme. B pesynsrate nonyyeH 4,3
1 5,6 u/ra JONOMHUTENBHOMO ypoXas xnonyaTHuka, nwexHuubl — 8,8 n 13,5 u/ra, mawa — 1,6 1 2,3 u/ra, a yuctas
nNpubbINb coctaBuna 592,6 Teicava cym, peHTabenbHOCTb yBenuyunach Ha 50 npoueHTa.

Knroveeble crnioea: opoluaemble Mo4YBbl, rymyc, 6MONpoAyKT, MNJ0AOPOAME MOUBbI, X/IOMNYATHUK-O3U-
Mas MWeHMUA-NOBTOPHbIE WU MPOMEXKYTOUHbIE KYAbTYpbl, CMAEPALUNA, OpPraHMYEcKoe, OProHOMHepasibHOE,
6MON0rMYECKM aKTUBMPOBaAHHOE yaobpeHue, brorymyc.

AHHOmMayus. ABBanru nmnnapgarv onub 6opunraH n3naHuwnapMMma acocuga pecnybnukadm 6y3 Tynpoknap
MUWHTaKacw LWypriaHmaraH TynpoKnapu y4yH TYNPOKHU OpraHuk mogaara 00MnTuLL, YHU KUMEBUIN, (PU3NK-KUMEBUI
XoccanapuHu sxwmnall, Tynpok YHYMAOPNWUMK, Fy3a Maxmyacugarv 3upoaTtiiapHi XOCUNOOPIUIMHA OLLNPULL-
ra goup arpotexHonorusinap mwnab dvkunrad. bynum tomoHagan 2009 - 2011 nmnnapga caxpo 30Hacu Kyycus
LYpriaHraH Takup-yTnoku Tynpoknapuaa ywoy arpoTEXHOMOMUSIHX Kynnaiura 4ovp uanaxuwinap onnd éopungu.
YWwoby arpoTEXHNOMMSAHM MOXMATU LWyHOAH nbopaTku, acoCui aKUHMAap — naxra Ba Ky3ru OyfoonHu HasbaTtnabd
eTMwTMpuw Gopacupa Takpopuil Ba opanvk 3KMHMap SKMNULWKM 3apyp Ba OyHaa Tynpok r3acu Mun AaBoMu-
4a akuHNap 6unaH konnaHmb Typuwin xucobura, yHaa KeTaguraH MKKUamyuy WypnaHuL, apo3usira y4paiun Ba
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boluka xxapaéHnapHu onam onvHagu. LyHn xucobra onuw kepakku, By arpoOTEXHOMOMMSHU Kynnawaa, UKK1-yu
nun gasomuga 20 T/ra Ba yHOaAH OPTUK MUKOOPAA OPraHuK yFMTRapHU MuHepan yrmtnap MebepuHu 35 - 40%
Ba yHOAH KYNpoK KamamTupuiraH xonga kynnaw 3apyp. Ywby arpotexHonorus dynmya yy nannuk nanaduunap
HaTuxacuga Taxpuba BapmaHTura 6ofnuk xonaa, TynpokHu 0 - 50 cm nun katnamuaa opraHvk mogaa 7,1 gaH 9,6
T/ra Mmukgopra owiraH, 6y aca TynuK Mebepaa MUHepan yFuTnap KynnaHunraH Hasopat BapuaHtugaH 1,2 sa 3,68
T/ra kyngup. Hatuwxkaga naxtagaH 4,3 Ba 5,6 u/ra, 6yrgonaan 8.8 Ba 13,5 u/ra, mowgaaH 1,6 Ba 3,2 u/ra kylummya
xocun onuHnG, cod gapomag 592,6 MUHr cym Talkmn aTraH, peHtabennuk 50 omsra owuraH.

Kanum cy3nap: cyropunagurad Tynpoknap, rymyc, Grmomaxcynort, TYnpoK YHyMOOPNuUrn, naxta-ky3ru byraom

— TaKpopwii Ba opanuK aKMHMap, cuaepaums, opraHuK, oproHoMuHepar, 61monorvk daon yFuT, Gruorymyc.

Introduction: In recent years, in the main irrigated
lands of the republic, there has been a tendency to
reduce the content of humus, nutrients available to
plants, the manifestation of negative phenomena such
as degradation, dehumification, erosion, salinization,
compaction, etc., which ultimately leads to deterioration
of soil quality. To prevent these negative phenomena is
possible by improving the land reclamation state and
introducing agrotechnologies aimed at improving all
basic soil properties, enriching it with organic matter
and plant nutrients.

Based on the conducted in the period 2009-2015 yy.
studies, we to soils of the serozem and desert zones
of the republic developed agrotechnology aimed at
enriching the soil with organic matter, increasing its
fertility and productivity of cultivated crops [1,2,3].

This agrotechnology includes, in the system of
growing the main crops, «cotton-winter wheaty,
their successive alternation with re-crops - corn
combined with legumes (mung beans, soybeans) and
intermediate crops (oats, rapeseed), with obligatory
introduction of high rates of organic fertilizer-manure
of different origin, organomineral fertilizers, composts
from local raw materials on the basis of manure. At the
same time, the norm of applied mineral fertilizers is
reduced by 1.5-2.

The paper presents the results of research on the
effect of applied agrotechnology on individual fertility
indicators of irrigated takyr-meadow soil and yields
of cultivated crops (cotton, winter wheat, mung bean)
carried out in 2009-2012 on the territory of the Angor
region of the Surkhandarya region.

Objects and methods of the research: Field
experiments with the cultivation of basic, repeated and
intermediate cultures were carried out according to the
method of SoyuzNIKhl [4]. Soil analyzes were carried
out according to the generally accepted methods
described in the SoyuzNIHI manuals [5].

Experiments with cotton, winter wheat and other
crops were put in 5 variants, the repetition is 3-fold.
The plot size is 72 m?, the total area is 1080 m?2.

The experiments were set according to the following
scheme:

1. NP, K, - control, without fertilizers;

200P 140 Koo - CONtrol with fertilizer;
Kss + 20 t/ ha manure;
K,, + 40 t/ ha manure;

5' N135 P95 K65
100 ml\ ha;

The research results: The results of the soil
analysis over the three years of the experiment on
the change of the total humus content in cotton
cultivation  (spring-autumn  2009), winter wheat
(autumn 2009-summer 2010), re-seeding (summer-
autumn 2010), intermediate (autumn 2010-spring 2011
) and again cotton (spring-autumn 2011) showed a
significant increase in its number in the variants where
the proposed agrotechnology was applied with the
introduction of different norms of manure with the lower
norms of mineral fertilizers by 1.5-2 times, as well as
the microbiological preparation (MERC).

Thus, in the control variant without fertilizers, from
the spring of 2009 to autumn 2011, the humus content
in the upper arable (0-30 cm) and sub (30-50 cm) soil
horizons is reduced by 0.095%, which is 3.88 t / ha. A
version where full norms of only mineral fertilizers were
applied, during this period an increase in the carbon
content of organic matter by 0.097% and 0.050%,
respectively, was observed in these soil layers. This is
for 0-50 cm soil layer is 5.88 t / ha. Such an increase in
the carbon content of organic matter was due to better
development of plants from the introduced mineral
fertilizers and more decomposed root and stubble
residues.

Inthe variants of the experiment, where the proposed
agrotechnology was applied with the application of
organic fertilizers (manure) at the rate of 20 and 40 t /
ha per year for three years with a 1.5 and 2 times lower
rate of mineral fertilizers, at 0-50 cm soil layer amount
of organic matter is 0.177% and 0.239%, which is 7.08
and 9.56 t / ha, respectively. These values exceed
the control variant with mineral fertilizers by 1.2 and
3.68 t / ha. In a variation of the experiment, where a
microbiological preparation was applied at a rate of 100
ml / ha with a 1.5-fold lower rate of mineral fertilizers,
the increase in the amount of organic matter in the 0-50
cm layer was 0.132% or 5.28t / ha, which is close to the
control variant, Where the full rate of mineral fertilizers
was applied. Similar positive results were obtained in
the variants where agrotechnologies were applied,
with respect to the dynamics of the content in 0-30 and
30-50 cm of soil layers of phosphorus and potassium
forms available to plants [6].

These positive aspects of the applied agrotechnology
on soil fertility indicators affected the productivity of
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the cultivated main crops-cotton, winter wheat and

repeated, intermediate crops.
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Picture 1. Cotton productivity in the application of agricultural technology, 2009.

In the first year of agrotechnology, where cotton
was grown on takyr-meadow soil in a variant without
fertilizers, the yield was 22.6 centner / ha. Also high
rates are explained by the agrotechnical measures
carried out in previous years and applied fertilizers (Fig.
1).

In variant 3, where agrotechnologies were applied
with application of 20 t / ha of organic fertilizers in the
form of manure, with a decrease in the rate of mineral
fertilizers by 1.5 times, the increment was 3.8 centner
/ ha. The highest cotton yield of about 37 centner /
hectare was obtained in the version where manure was
applied at a rate of 40 tons per hectare with a decrease
in the rate of mineral fertilizers by 2, which exceeds the
control variant with a full rate of application of mineral
fertilizers by 5.2 centner per hectare. Consequently,
in takyr-meadow soils, when agrotechnologies were
used to enrich the soil with organic matter, increasing
the productivity of cultivated crops, for the first year
of research, allowed to reduce the norms of mineral
fertilizers by 1.5 and 2 times when using organic
fertilizers (manure) in the norms of 20 and 40 t / ha. At
the same time, in comparison with the control variant -
2, where the full norm of mineral fertilizers was applied,
the increment in the yield of raw cotton amounted to 3.8
and 5.2 centner / ha.

In the autumn of 2009, after harvesting cotton,
agrotechnical measures were taken to grow autumn
wheat and re-crops on the same options. From autumn
of this year to July 2010, research was carried out on
the cultivation of winter wheat: agrotechnical measures,

fertilization, soil analysis in dynamics, phenological
observations of plant development and crop yields.

The recorded data on the productivity of winter wheat
in the maturation phase revealed an overall plant weight
in the area of 1 m? in variants 3 and 4, where they were
introduced with mineral fertilizers mixed in 1.5 - 2 times
together with organic fertilizers at the rate of 20 and 40
t / ha higher at 149 and 359 grams. Respectively, in
comparison with control variant 2, where the full norm
of mineral fertilizers was applied (Fig. 2). Moreover, in
the version - 5, where a microbiological preparation with
a 1.5 - fold lower rate of mineral fertilizers was used,
similar results were obtained with the control variant -2.
Also, positive results were obtained in variants 3 and
4, where organic fertilizers were applied in comparison
with the control variant-2, in terms of the weights of the
individual organs of one plant, the number of grains in
one ear and the weight of 1000 pieces of grain.

In comparison with the control variant -2, where
the full norm of mineral fertilizers was introduced in
variants 3 and 4 with organic fertilizers with mineral
fertilizers reduced 1.5 - 2 times, the yield of wheat grain
was increased by 8.8 and 13.5 centner per hectare.
And in version - 5, where a microbiological preparation
was introduced, with a 1.5 - fold lower rate of mineral
fertilizers, less than 1.6 centner / ha of wheat grain yield
was obtained, compared to the control version with a full
rate of mineral fertilizers.

The important indicators of the experiment are crop
yields, as shown in figure-2.
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Picture 2. Yield of winter wheat in the application of agricultural technology

In accordance with the description and content
of agricultural technology, for the second year after
harvesting the wheat was re-cultivated - mung beans
without fertilizers. In these variants of the experiment,
during the vegetative period, the forms of nutrient
elements were determined in the soil for the available
plants, phenological observations were made and the
yield of the re-culture was taken into account.

Mung beet varieties «Uzbekistan» are cultivated. The
yield of grain of the mash in control variants 1 and 2 was
12.3 and 17.0 centner / ha, respectively, and in version
5, where the microbiological preparation was used, 16.8
centner / ha. The highest yield was obtained in option 3
and 4 with organic fertilizers, on the order of 18.6 and
19.3 centner / ha, respectively, which exceeds the control
option - 2 with mineral fertilizers of 1.6 and 2.3 centner
per hectare.

After harvesting in autumn on these variants of the
experience for growing cotton for the third year of 2011,

40,0

they introduced a full rate of organic fertilizers and
phosphorus, potassium fertilizers, in accordance with the
recommendations. In the spring, cottonseed was sown,
during the growing season, appropriate agrotechnical
measures were carried out, soil analyzes were carried out
in dynamics, as well as phenological observations and
accounting of cotton yield.

The obtained data on cotton yield for the third year of
the study, including sequential crop rotation, fertilization
according to the proposed agrotechnology, are shown in
figure -3.

It can be seen from the figure that in variants 3-4,
where agrotechnologies were applied and different norms
of organic fertilizers were introduced together with lower
rate of mineral fertilizers by 1.5-2 times, the yield of cotton
was 36.6 and 37.9 centner / ha, and the increment was
4,3-5.6 centner per hectare in comparison with the control
variant-2, where the full norm of mineral fertilizers was
applied.
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Picture 3. Yield of cotton on irrigated takyr-meadow soil for the third year of agrotechnology application, 2011
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Moreover, in version 5, where a microbiological
preparation was used with a 1.5 - fold lower rate of
mineral fertilizers, yields compared to the control
variant - 2 were slightly reduced by 0.7 ¢ / ha.

The obtained results make it possible to note that
the proposed agrotechnology, including sequential
alternation of basic crops with repeated and
intermediate crops, with mandatory annual introduction
of high rates of organic fertilizers of the order of 20 and
40 tons / ha, together with 1.5 - 2 times lower mineral,
in conditions of serozem and desert zone soils, for a
short period (2.5-3years) allows to increase the content
of organic matter in the soil, as well as the forms of
nutritive elements available to plants and, at the same
time, the cotton yield raises by 4.3 - 5.6 centner / ha,
winter wheat - 8.8 and 13.5 ¢ / ha, re-culture, mash -
1.6-2.3c/ha.

Indicators of economic evaluation of promising
options for agrotechnology: Economic evaluation
indicators are divided into basic and additional. The
main indicators include profit, relative economic
efficiency; Additional indicators are labor costs, costs
of diesel fuel.

Calculations on the economic efficiency of the
application of the proposed agrotechnology show that
the best technology is the variant - 4, which differs
both in terms of high yield, and in terms of accounting
of costs and profits. This is achieved by introducing

organic fertilizers in the form of manure, as well as by
the sideration of intermediate crops. In the production
conditions, cotton yield was 28.7 centner per hectare,
winter wheat was 48.5 centner per hectare, and with
the new technology the productivity of these crops was
37 centner/ ha and 56.3 centner / ha, respectively. This
ultimately led to an increase in the results.

Indicators of economic efficiency revealed the
prospects of applying the proposed agricultural
technology in growing crops. The use of agrotechnology
made it possible to obtain four crops-cotton, wheat, mung
bean and green mass (haylage) from the intermediate
rye crop for 2 years. With the usual technology for
this period, two crops are obtained: cotton and winter
wheat. To estimate the economic efficiency, the prime
cost and profit from cultivation of agricultural crops are
calculated. The difference in cost is due to the costs of
changing prices for mineral fertilizers. In a comparative
economic evaluation, a conventional technology is
adopted as a basic technology.

«Growth of profity, as an indicator of economic
efficiency in the application of new agrotechnology is
determined by:

P, =P -P, =6521910-595580 = 5926330 sum,

Where: P_— growth of profits, sum;

P - amount of profit on new technology, sum;

Pc - amount of profit on conventional technology,
sum.
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Picture 4. Indicators of economic evaluation of promising options of agrotechnology
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It should be noted that when applying new
agrotechnology on weakly and medium saline soils
for three years, there is no need to flush the soil
before sowing cotton and autumn wheat, as the
soil surface will be covered with plants throughout
the year, which prevents secondary salinity due to
a decrease in the salinity of mineralized waters to
soil surface. As a result, the water consumption
for washing the soil is also reduced. The increase
in the content of organic matter in the soil due
to the introduction of organic fertilizers and root
and stubble remains of plants, the sideration of
intermediate crops, in a short time (2-3 years),
creates fertile soil and results high yields from
cultivated crops.

The main advantages of the technology: a
reduction of the rate of mineral fertilizers by 30 -
40 percent; increase of crop of cultivated crops by
15 - 20 percent; obtaining additional profit through
the realization of repeated crops.

As aresult of the application of agrotechnology,
compared with the usual technology of cultivating
only cotton and winter wheat by enriching the soil
with organic matter, improving its nutritional regime

and a number of other properties, profitability is
increased by 50 percent, profit is 6521910 sum
versus 595,500 sum according to conventional
agrotechnology (pic-4). In the optimal version of
profit, economic efficiency - profit growth from 1
hectare of sown area was 5926330 sums.

Conclusion: As a result of the application
of the proposed agrotechnology, including a
sequential alternation of basic crops with repeated
and intermediate crops, with an obligatory annual
introduction of high rates of organic fertilizers
of the order of 20 and 40 tons / ha, as well as a
microbiological preparation together with lowered
rates of mineral fertilizers by 30-40 percent,
for short term (2.5-3 years) allows to increase
the content of organic matter in the soil and, in
comparison with the control variant, cotton yields
increase by 4.3-5.6 centner / ha, wheat 8.8 -13.5
centner / ha, mash —-1.6-2.3 centner / ha due to
improved nutrient regime in the soil in a variant
with a high organic fertilizer rate, where the net
profit was 592.6 thousand sum, profitability
increased by 50 percent.
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