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Abstract: The article presents the results of long-term (2022-2025) experiments on the
influence of main and repeated crops of crotalaria (crotalaria juncea), intermediate crops of
safflower (trifolium alexandrinum) and bermuda grass (trifolium resupinatum), and winter wheat
on increasing cotton yields in short-term crop rotations under the conditions of typical sierozem
soils of the Tashkent region. The results showed that when sowing crotalaria for one year with
subsequent sowing of the intermediate crop shabdar + bersim, when sowing cotton for the second
year and sowing winter wheat for the first year with subsequent sowing of the repeated crop
crotaly, when sowing the intermediate crop shabdar + bersim, when sowing cotton for the second
year and sowing winter wheat for the first year with subsequent sowing of the repeated crotaly,
when sowing winter wheat for the second year with subsequent sowing of the repeated crotalaria
with subsequent sowing of the intermediate crop shabdar + bersim, the yield was 49.0-48.3-49.4
c/ha compared to the long-term and control variants.

Keywords: short-rotation crop rotation, intermediate crop, repeated crop, crotalaria juncea,
shabdar (trifolium alexandrinum), bersim (trifolium resupinatum), winter wheat, long-term
experience, sedirate crop, soil fertility, cotton, yield, additional crop, boll, cotton, fiber, rotation,
repeats, research, combined sowing (+), sowing keta ketttk, agrotechnology, irrigation,
fertilization, inter-row cultivation, weather, temperature, beneficial microorganisms in the soil.
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Annotatsiya: Makosiaga TOIIKEHT BHJIOSATHHUHT THUIUK OY3 TYNpOKJIApH IMIAPOUTHIA,
KHMCKa HaBOAT/IM ajaManuiad SKUII TH3UMIIApUIA FY3a XOCUIIOPIMTUHM OLIMPUINTa acoCHi Ba
TaKpopuii dSkuH Kkportamapus (Crotalaria juncea), opamuk oSkunHaap mabxop (trifolium
alexandrinum) Ba 6epcum (trifolium resupinatum), Kky3ru OyFa0¥ SKHHIAPUHUHT TaAbCUPH OYiinda
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kyn dwnuk (2022-2025 iiit) Taxxpuba HaTmKanapu Kentupuiarad. Hatwkamapra kypa, oup dun
KpoTanapus K10, YHIaH CYHT OpaIMK 3KUH madaop+0epcum Km0, 2 WKl Fy3a SKUIraHaa Ba
1 #iun ky3ru Oy¥noil 5ku0, YHAAH CYHT TaKpOpPHI 3KMH KpOTalapus 5KHO, YHIAH CYHT OpajHK
9KuH mabaop+oepcuM 3kunO, 2 Wun Fy3a skuiaragaa xamaa 1 iinn kysru OyFnoil 3xub, yHaaH
CYHT TaKpoOpHil KpoTajapusi 3KHIuO, 2 WuiM 3ca Ky3rd OyFaoil 5ku0, YHAAH CYHT TaKpOpHi
KpOoTaJlapusi 3KHJINO, OpalMK HSKWH M1adpop+O0epcuM SKWiraHaa Kyn HWIDIMKra Ba Ha3opar
BapuanTura Hucoaran 49,0-48,3-49,4 1/ra XOCHII OJIHIITA SPUIITHAIIIH.

Kalit so‘zlar: xucka HaBOaTIM anMamnuiad HSKUII, OPAIMK OKHH, TaKpOPHUH JKHH,
kporamapus (crotalaria juncea), ma6mop (trifolium alexandrinum), 6epcum (trifolium
resupinatum), ky3ru OyFI0#, KYI HUIUTHK TaXXpUOa, CeAMPAaT SKUH, TYPOK YHYMIOPJIUTH, M1axTa,
XOCUJIIOPIIUK, KYIITUMYa XOCHII, KYCak, Fy3a, Toja, anMaliad SKulll, TaKpopIaHHILIap, TAAKUKOT,
SKUHJIAPHU KYImuO skuin (+), KeTa KETATKAA JKHII, arpoOTeXHUKA, CYFOPHII, YFUTJAII, KaTop
opacura HIuioB, 00-XaBo, xapopart, Tynpokaa (oiigaan MUKpoapraHus3M.
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AHHOTauusi: B crathe mnpexacrtaBieHbl pe3ynbTaThl MHOrojetHux (2022-2025 rr.)
HKCIIEPUMEHTOB 10 BIMSHUIO OCHOBHBIX M MMOBTOPHBIX KYJIbTYp KpoTayisipuu (crotalaria juncea),
IPOMEXYTOUHBIX KyJIbTyp madaapa (trifolium alexandrinum) u 6epcuma (trifolium resupinatum),
03UMO MIIIEHUIIbI HA MOBBILIEHUE YPOXKANHOCTU XJIOMYAaTHUKA B KPATKOCPOUHBIX CEBOOOOpOTaX
B YCJIOBUSX TUITMYHBIX CEPO3EMHBIX MM0UB TalkeHTCKoM 06macTy. Pe3ynpTaThl mokasaiu, 4To Npu
MIOCEBE KPOTAIAPUU B TEUYEHHE OJHOIO roJa C IOCIEAYIOUMM IIOCEBOM MPOMEKYTOUHOM
KyJIbTypbl mabaop+OepcuM, MoceBe XJIOMYaTHHKA B TEUEHHE 2-TO TO/a U IOCEBE O3MMOMU
NIIEHULIBI B TEYEHHE 1-TO roja ¢ MOCIEAYIOUIMM IIOCEBOM MOBTOPHOW KYJIBTYpBI KpPOTaJISpHUH,
1I0CeBe MPOMEXYTOUHON KyIbTyphl madaop+oepcuM, moceBe XJIOMYaTHUKA B TEUEHUE 2-TO To/a
U I0CEBE O3MMOM MIIEHUIBl B TE€YEHHE |-ro roja ¢ MOCIEAYIOLIMM IOCEBOM IIOBTOPHOM
KpOTaJISipUM, IOCEBE O3MMOW IMIIEHUIbI B TEYEHHE 2-TO roja ¢ MOCIEAYIOUIMM IO0CEBOM
MOBTOPHOU KPOTAJISIPUU € IMOCIEIYIOIIUM IT0OCEBOM NMPOMEKYTOUHOM KYJIbTYpHI 1abaop+oepcum,
ypOoKaHOCTh coctaBmia 49,0-48,3-49,4 1/ra 1Mo cpaBHEHUIO ¢ MHOTOJICTHHUM W KOHTPOJIHHBIM
BapHaHTOM.

KiroueBble c10Ba: KOPOTKOPOTAIIMOHHBIM CEBOOOOPOT, MPOMEXKYTOUHAs KYJIbTYpa,
MOBTOpHAs KyJIbTYpa, KpoTanspus (crotalaria juncea), ma6aap (trifolium alexandrinum), 6epcum
(trifolium resupinatum), o3umasi MNIIEHWIIA, MHOTOJIETHUH ONBIT, CEAUpaTHas KyJIbTypa,
TUIOJIOPOJINE TIOYBBI, XJIOMOK, YPOKaWHOCTh, NOTOTHUTEIBHBIA ypoxkal, KOpoOOUKa, XJIOIOK,
BOJIOKHO, CEBOOOOPOT, IIOBTOPEHUS, UCCIIEA0OBaHUE, COBMEIIICHHBIH MOCEB (+), MOCEB KeTa KETITK,
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arpoTexXHUKa, MOJUB, yA0OpeHue, MexXAypsaHas oopaboTka, moroja, TeMieparypa, Mmojie3Hble
MUKpPOOPTaHU3MBbI B TIOYBE.

INTRODUCTION

Today, cotton is grown in 84 countries of the world on an area of 33-34 million hectares,
and more than 25 million tons of cotton fiber are grown annually. In particular, in our republic,
cotton is grown annually on an area of 1050-1060 thousand hectares and produces 3.3-3.4 million
tons of raw cotton. The crop of crotalaria was also grown in more than 50 countries and was grown
on an area of 400,000-500,000 hectares, producing from 80,000 to 100,000 tons of fiber. In our
republic, fully satisfying the population's needs for agricultural products and industry's needs for
raw materials is one of the urgent tasks facing the agricultural sector. It should be noted that the
weight of raw cotton from one boll and the number of bolls from one plant are among the main
factors determining cotton yield. The size of the bolls varies depending on the varietal
characteristics, environmental conditions, and soil fertility. In this experiment, the inclusion of
non-traditional and intermediate.

Literature review. According to B.M. Khalikov, strict adherence to existing laws and
regulations concerning soil fertility and land reclamation, regular monitoring of the general
condition of lands and their efficient use, conducting scientific analysis, adopting a law "On Soil
Fertility" and its widespread implementation into practice, and enhancing the scientific and
practical potential of farmers, clusters, and other land users are crucial [1].

According to H.M.Bozorov, B.M.Khalikov, F.Yakubov, O.Sharifov, with a short-rotation
grain:cotton (1:1) crop rotation scheme, when cultivating repeated crops with subsequent
cultivation of intermediate crops, along with efficient land use, it is possible to obtain high yields
of intermediate crops [2] M.Mirzajanov [3] A.M.Ergashev [1-2].

According to S.Ling., Zesheng.Zhu, high crop yields have been achieved in rice and cotton
rotation fields [4]. P.J.Bauer., Todd.Sempbell [4-5]

In the research of PJ.Bauer., Todd.Sempbell, croticaria (Crotolaria juncea) is a fast-
growing tropical leguminous plant that can accumulate a large amount of biomass and N in a
relatively short time during summer in the southeastern United States. Crotalaria has significant
biomass and potential to provide N for crop cultivation systems in soils with low organic matter
content in the southeastern United States[4]. D. Ismailov [5] A. Ravshanov., B. Niyazaliyev., F.
Hasanova [5] Sh. Nurmatov., A. Rahimov., R. Rahmonov [7] K. Komilov [8] B. Khalikov F.
Hasanov [9-10] Sh. [12] A. Iminov, B. Khalikov [11]

In the research conducted by H. Bozorov, when soben was grown as a repeated crop and
clover (red clover) as an intermediate crop separately or mixed with sainfoin in the grain-cotton
rotation system, the cotton yield was 3.2-3.4 c/ha higher compared to the control without sowing
repeated crops and 8.6 c/ha higher compared to the control without sowing repeated and
intermediate crops after winter wheat. Harvesting intermediate crops with 15-20 cm spacing also
serves to strengthen the fodder base in livestock farming. [13]; H. Zokirov, O. Normuratov [14];
B. Khalikov, S. Negmatova [15]

In the studies of B. Khalikov, A. Iminov, it was noted that as a result of sowing repeated
intermediate and green manure crops in short-rotation crop rotations, 5-6 tons of organic residue
accumulates per hectare per season; the amount of humus increases by 80-85 kg/ha, nitrogen by
55-60 kg, phosphorus by 15-20 kg, potassium by 55-60 kg, which allows reducing the annual
amount of nitrogen spent on growing crops in the next season by 25-30%, potassium by 45-50%.
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It was noted that with a short-rotation cotton crop rotation system, winter wheat yield increased
by 15-20%, and cotton yield by 10-12%. [16]; these ideas and research by B. Khalikov., A.
Iminov., F. Namozov [17]; B. Khalikov [17]; F.Namozov, A.Iminov [7-8]; Kh. Bozorov [3];
A.Iminov, B.Khalikov, Sh.Mirzaev [18]; B. Khalikov., F. Namozov [19]; also conducted.

Also, according to Z. Jumaboev, regardless of the types of repeated crops, they have a
favorable effect on soil fertility, resulting in increased cotton yield and improved technological
fiber quality indicators. When sowing annual repeated leguminous crops, optimal effects were
established on soil fertility, improvement of agrophysical, agrochemical properties, increase in
cotton yield after them by 2.1-3.9 c/ha, improvement of technological quality indicators of cotton
fiber. [20];

Currently, the main task of research conducted in agriculture, namely in cotton growing, is
to scientifically substantiate the factors influencing the preservation and enhancement of soil
fertility, resulting in increased cotton yields.

The yield of cotton depends on the biological characteristics of the plant, the external
environment, and the soil fertility. One of the important factors in obtaining high yields is the use
of non-traditional crops that accumulate biological nitrogen in the roots and soil-beneficial
intermediate crops to preserve organic residues in the soil layers where cotton roots are located,
thereby increasing moisture and beneficial microorganisms underground.

MATERIALS AND METHODS

The experiment was conducted during 2022-2025 at the Central Experimental Farm of the
Cotton Breeding, Seed Production, and Growing Research Institute. The experiment was
conducted in time and space and consisted of 12 variants. In the research work, field and
production experiments, phenological observations, and biometric measurements were conducted
according to the "Methods of Conducting Field Experiments.”

In scientific research, the establishment of laboratory, field, and production experiments,
sampling of plant and soil samples and conducting analyses, phenological observations, and
biometric measurements were determined based on the guidelines "Methods of Conducting Field
Experiments,” .

"Methods of State Variety Testing of Agricultural Crops,” "Methods of Agrochemical,
Agrophysical, and Microbiological Research in Irrigated Cotton Regions,” "Methods of Research
with Legume Crops,” and "Basic Provisions for Determining the Economic Efficiency of Use in
Agriculture.”

RESULTS

According to the results of long-term experiments on cotton yields in short-rotation crop
rotations, when analyzing cotton yields in the 1st experimental field, the average yield in the
control 1st variant in 2022 was 36.1 c/ha. According to the 2023 results, the highest yield was
observed among the variants when sowing crotalaria for one year, followed by the intermediate
crop shabdor+bersim, sowing cotton for 2 years and sowing winter wheat for 1 year, after sowing
the repeated crop crotalaria, after sowing the intermediate crop shabdor+bersim, sowing cotton for
2 years in the 8th and 9th variants, where the average yield was 49.0-48.3 c/ha.

According to the research conducted in 2024, in the 8th variant of the short-rotation crop
rotation with crotalaria for one year followed by the intermediate crop of shabdor + bersim and
cotton for 2 years (1:2, crotalaria + shabdor + bersim: cotton: cotton), the average yield was 13.0
c/ha higher compared to the control variant.
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Also, with a short-rotation crop rotation scheme of winter wheat sown in the first year,
followed by repeated crop crotalaria, followed by intermediate crop shabdor+bersim, followed by
cotton sowing (1:2, winter wheat + crotalaria + shabdor + bersim: cotton: cotton), the yield was
13.3 c/ha higher compared to the control. Thus, in the short-rotation crop rotate on scheme, the
highest yield was obtained in the 12th variant with winter wheat sown in the first year, followed
by repeated crotalaria, and in the second year with winter wheat sown, followed by repeated
crotalaria, and intermediate crop shabdar+bersim (2:1, winter wheat+ crotalaria +winter wheat+
crotalaria +shabdar+bersim:cotton) sown, where the average yield was 49.4 c/ha, and compared
to the control variant, an additional yield of 15.1 c/ha was obtained.

Table 1. Cotton yield in short-term crop rotations, 2022-2024 (Experiment 1, field 1)

No
Va

202
2 2022 | 2022 | 2022 | 2023 | 2023 | 2023 | 2023 | 2023 | 2024 | 2024 | 2024
yea | year | year | year | year | year | year | year | year | year | year | year
r

Crop
rotation
systems

2024
year

No
Va

R
Crop eaetra)\ Repe | Repe avera Repe | Repe | Repe | Repe aver Repe | Repe | Repe
rotation atabil | atabil ge atabil | atabil | atabil | atabi atabil | atabil | atabil

systems bilit ity ity ity ity ity lity age ity ity ity

y

aver
age

No
Va

Crop avera aver
rotation | 1 11 I 1 1 11 | 1 1l

e age
systems g g

aver
age

cotton

36,3 | 380 | 340 | 36,1 | 351 | 381 | 381 | 338 | 357 | 33,7 | 360 | 331
(control)

34,3

1:1,
crotalaria - - - - 41,7 43,3 433 | 43,4 | 431 - - -
: cotton

1:1,

crotalaria
+ - - - - 452 | 47,63 | 47,63 | 46,2 | 46,2 - - -
shabdar:
cotton

1:1,
crotalaria
+ shabdar - - - - 46,8 48,6 48,6 | 48,2 | 47,8 - - -
+ bersim:
cotton

1:2,
crotalaria
: cotton:
cotton

- - - - 41,8 446 | 446 | 433 | 432 | 383 | 428 | 421

41,1

1:2,
crotalaria
+

shabdar:

- - - - 453 | 475 | 475 | 456 | 46,1 | 42,7 | 453 | 443

44,1
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cotton:
cotton

1:2,
crotalaria
g | *shabdari o o . - | 483 | 498 | 498 | 488 | 490 | 466 | 47,9 | 465 | 473
+ bersim:
cotton:

cotton

1.2,
winter
g |Wheat+ | - - - | 438 | 464 | 46,4 | 454 | 452 | 427 | 437 | 418 | 430
crotalaria
. cotton:

cotton

1:2,

winter
wheat +
crotalaria
10 | + - - - - 47,6 48,9 48,9 | 485 | 48,3 | 46,2 48,8 48,0 | 47,6
safflower
+ bersim:
cotton:
cotton

2:1,
winter
wheat +
crotalaria
qp | Cwinter - - - - - ; ; - | 478 | 498 | 488 | 488
wheat +
crotalaria
+
safflower

: cotton

2.1,

winter
wheat +
crotalaria
1p | winter ) ) ) . ) ; ; - - | 484 | 50,1 | 49,7 | 494
wheat +
crotalaria
+ shabdar
+ bersim:
cotton
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Table 2. Cotton yield in short-term crop rotations, 2023-2025 (Experiment 1, field 2)

No i)l:[c:'zion 2023 | 2023 | 2023 | 2023 | 2024 | 2024 | 2024 | 2024 | 2024 | 2025 | 2025 | 2025 | 2025 | 2025 | 2025

Var systems year | year | year | year | year | year | year | year | year | year | year | year | year | year | year

Rep | Rep | Rep Rep | Rep Repea Rep

Rep | Rep
Crop Repea
No . eata | eata | eata | aver | eata | eata ... | aver | aver | eata L eata | eata | aver | avera
rotation tabilit tabilit

Var bilit | bilit | bilit | age | bilit | bilit age | age | bilit bilit | bilit | age ge
systems y y
y y y y y y y y

No Crop aver aver | aver aver | avera
rotation | 1 11 | I 11 | 1 1 ]
Var age age | age age ge

systems

1 ff;tnot?o,) 352 | 369 | 320 | 350 | 326 | 356 | 313 | 332 | 332 | 322 | 345 | 345 | 316 | 319 | 319

1:1,
3 crotalaria: - - - - 39,3 | 41,9 41,0 40,7 | 40,7 - - - - - -
cotton

11,
g | Crowlaria - | - | 427|448 | 437 | 437 | 437 - - - - - -
+ shabdar:

cotton

1:1,

crotalaria
5 | +shabdar - - - - 455 | 473 | 46,9 | 46,6 | 46,6 - - - - - -
+ bersim:
cotton

1:2,
6 2:::::?”& - - - - | 393|421 | 408 | 40,7 | 40,7 | 370 | 37,0 | 415 | 40,8 | 40,8 | 39,8

cotton

1:2,

crotalaria
7 | +shabdar: - - - - 43,0 | 452 | 433 | 43,8 | 438 | 40 40 426 | 416 | 416 | 414
cotton:
cotton

1:2,
crotalaria
g | *shabdar | - - - | 479 | 494 | 484 | 486 | 486 | 435 | 435 | 448 | 444 | 444 | 442
+ bersim:
cotton:

cotton

1:2, winter
wheat +
9 | crotalaria: - - - - 426 | 452 | 44,2 44,0 | 440 | 418 | 418 | 438 | 40,6 | 40,6 | 42,1
cotton:
cotton

1:2, winter
wheat +
10 imta'a”a - - ; - | 456 | 469 | 465 | 463 | 463 | 427 | 427 | 453 | 445 | 445 | 442
safflower

+ bersim:
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cotton:
cotton

11

2:1, winter
wheat +
crotalaria:
winter
wheat + - - - - - - - - - 450 | 45,0 | 47,0 | 46,0 | 46,0
crotalaria
+
safflower:
cotton

46,0

12

2:1, winter
wheat +
crotalaria:
winter
wheat + - - - - - - - - - 46,2 | 46,2 | 47,9 | 475 | 475
crotalaria
+ shabdar
+ bersim:
cotton

47,2

DISCUSSION
Similar patterns were observed in the 2nd experimental field for cotton yield in the studied
short-term crop rotations.
Complete information is provided in Tables 1-2 of the articles.
CONCLUSION
When sowing crotaly for one year with subsequent sowing of the intermediate crop
shabdor+bersim with subsequent sowing of cotton for the 2nd year and winter wheat for the 1st
year with subsequent sowing of the repeated crotalaria for the 2nd year with subsequent sowing of
the intermediate crop shabdor+bersim with subsequent sowing of cotton for the 2nd year and
winter wheat for the 1st year with subsequent sowing of the repeated crotalaria for the 2nd year
with subsequent sowing of the repeated crotalaria for the 2nd year with subsequent sowing of the
intermediate crop shabdor+bersim, an additional yield of 13.0-13.3-15.1 c/ha was obtained
compared to the long-term and control variants.
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