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Abstract

This study presents information on the effects of seed sowing rates and nitrogen fertilization
on the grain quality indicators of chickpea varieties. The research focuses on the locally
developed chickpea varieties "Obod" and "Polvon”. The findings contribute to understanding
how agronomic practices influence grain quality in these cultivars.
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BJIMAHUE HOPM BBICEBA CEMSH U YPOBHSA YIOBPEHUS HA
INOKA3ATEJIA KAUECTBA 3EPHA COPTOB HYTA
Ortakyiniosa /{undysa AzamaToBHa,
Miagmm Hay4HbI COTPYIHUK
FOHbII1 HAy4YHO-UCCIE0BATEIBCKUIA MHCTUTYT CeIIbCKOro Xo3sicTBa,l80100,r. Kapiu,
KamkanaperHCKas 001acTh, Y 30€KHUCTaH.
AHHOTAIUA.
B manHOM mccnenoBaHMM TpejcTaBieHAa MHQpOpMAIUsS O BIWSHUUM HOPM BBICEBA CEMSH M
a30THOT0 y100pEeHHUs Ha MOKa3aTe/IM KaueCTBa 3epHa pa3IMYHbIX COPTOB HyTa. ccnenoBanune
COCPEIOTOYEHO Ha MECTHBIX copTax HyTa «O00m» u «llonBony. [lonydeHHbIE pe3yJIbTaThl
CIOCOOCTBYIOT MOHUMAHUIO TOT0, KaK arpOTEXHUYECKHUE MPUEMbI BIMSIIOT HA KAYECTBO 3epHA
3TUX KYJIbTYP.
KuroueBble ci10Ba: HyT, COPT, HOpMa BbICEBA, yA0OpEHHE, MUHEPAIHHOE YI00pEeHHE, OCIIOK,
YIJIEBO/I, YPOKalHOCTb, 3€PHO, KHUP.

Introduction

Chickpea seeds contain up to 20.0-32.5% crude protein, 8% fat, and 47-60% starch. The
carbohydrate content in chickpeas is considered to be several times higher than that in soybean
meal. In terms of the essential amino acids methionine and tryptophan, chickpeas surpass other
leguminous plants. Chickpea grains contain a large amount of mineral salts and rank first
among all leguminous crops in selenium content. Advantages of chickpeas over other
leguminous crops include less damage from pests, higher positioning of the lower pods above
the ground, resistance to lodging, and pods that do not split or shatter when ripe. They are
adapted for harvesting with conventional grain harvesting machines [1].
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One of the important indicators determining the quality of chickpeas is the amount of protein
in the grain. The protein content, whether high or low, is influenced by the biological
characteristics of the variety, cultivation methods, and climatic conditions. The main indicators
of grain quality include the grain's shape, its size, and the quality and quantity of protein. Often,
an increase in yield leads to a decrease in the protein content of the grain [2].

According to the classification of protein content in chickpea grains, they are characterized as
follows: 14-18% is considered very low, 20.1-24% is average, 24% to 28% is high, and over
28% is very high [3].

Research Materials and Methods

Field experiments were conducted at the experimental field of the Southern Agriculture
Research Institute. The experiment consisted of 24 variants, arranged in a single tier with three
replications. Chickpea varieties “Obod" and "Polvon,” which are registered in the State
Register, were sown. The chickpea varieties were planted at three different planting
densities—333,333 plants/ha, 166,666 plants/ha, and 111,111 plants/ha—using three spacing
systems (60%5-1 cm, 60x10-1 cm, 60x15-1 cm). During the growing period, mineral fertilizers
were applied at rates of NoPsoKeo, NsoPsoKeo, NasPooKeo, and NeoPsoKeokg/ha. Phenological
observations, biometric measurements, and calculations during the growth period of the
chickpea varieties were carried out according to the commonly accepted methods: "Dala
tazhribalarini utkazish uslublari™ (2017), "Metodika Gosudarstvennogo sortoispytaniya
sel'skokhozyajstvennykh kul'tur" (1989), B.A. Dospekhov's “Metodika polevogo opyta”
(1985)[3], and “Metody agrokhimicheskikh, agrofizicheskikh i mikrobiologicheskikh
issledovanij v polivnykh khlopkovykh rajonakh” (Soviet Research Institute of Cotton, 1963)
[4]. The net productivity of photosynthesis was determined using the methods of A.A.
Nichiporovich ("O putyah povysheniya produktivnosti fotosinteza rastenij v posevakh. In the
book Fotosintez i voprosa produktivnosti rastenij (1963)).

Research Results

In the variants where the “Obod” variety was sown at a density of 333,333 seeds per hectare
(using a 60x5x1 cm planting scheme), the protein content in the grain was 19.1% in the variant
with a fertilizer ratio of NoPooKeo, 22.1% with N3oPsoKeo, 22.8% with NasPooKeo, and 21.6%
with NeoPooKeo. It was determined that, compared to the control variant, the protein content
was higher by 3.0% in the N3oPs0Keo variant, 3.7% in the NasPsoKeo variant, and 2.5% in the
NeoPsoKso variant.

The fat content in the grain was 3.9% in the variant sown with the fertilizer ratio NoPsoKeo,
4.5% with N3zoPo0Keo, 4.6% with NasPooKeo, and 4.4% with NeoPsoKeo. It was determined that,
compared to the control variant, the fat content increased by 0.6% in the NsoPsoKeo variant,
0.7% 1n the NasPsoKeo variant, and 0.5% in the NeoPsoKeo variant.
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The carbohydrate content was 31.1% in the variant sown with NoPsoKeo, 35.9% with N3oPsoKso,
37.1% with NasPsoKeo, and 35.1% with NeoPsoKeo. Compared to the control variant, the
carbohydrate content increased by 4.8% in the NsoPsoKeo variant, 6.0% in the NasPsoKeo variant,
and 4.0% in the NeoPs0Kso variant, as demonstrated in the experiments.

It was observed that the fiber content in the grain reached 9.8% in the variant sown with
NoPsoKeo kg/ha. In the variant sown with N3oPsoKeo kg/ha, the fiber content was 11.3%, which
is 1.5% higher than the control variant. The variant sown with NasPooKeo kg/ha also showed a
fiber content of 11.3%, representing a 1.9% increase compared to the control. In the variant
sown with NeoPsoKeo kg/ha, the fiber content reached 11.1%, which is 1.3% higher than the
control variant.

In the variants where the chickpea variety was sown at a density of 111,111 seeds per hectare
(using a 60x15x1 cm planting scheme), the protein content in the grain was 25.9% with a
fertilizer ratio of NoPsoKseo, 27.5% with NzoPsoKeo kg/ha, 29.8% with NasPooKeo kg/ha, and
28.1% with NeoPsoKeo kg/ha. Compared to the control variant, the protein content increased by
1.6% in the N3oPsoKseo variant, 3.9% in the NasPooKeo variant, and 2.2% in the NeoPsoKeo variant.
Regarding the fat content in the grain, the measurements were 5.3% with NoPsoKeo kg/ha, 5.6%
with NsoPsoKeo kg/ha, 6.1% with NasPsoKeo kg/ha, and 5.7% with NeoPsoKeo kg/ha. Compared
to the control variant, the fat content was higher by 0.3% in the N3oPsKseo variant, 0.8% in the
NasPooKeo variant, and 0.4% in the NeoPsoKeo variant.

The carbohydrate content was observed to be 42.2% in the variant sown with NoPsoKeo kg/ha,
44.7% in the variant sown with NsoPsoKeo kg/ha, 48.5% in the variant sown with NasPooKeo
kg/ha, and 45.8% in the variant sown with NeoPsoKeo kg/ha. Compared to the control variant,
the carbohydrate content was higher by 2.5% in the N3oPsKeo kg/ha variant, 6.3% in the
NasPsoKeo kg/ha variant, and 3.6% in the NeoPsoKeo kg/ha variant.

In the experiments, it was observed that the fiber content in the grain was 13.3% in the variant
sown with NoPsKeo kg/ha. In the N3oPsKeo kg/ha variant, the fiber content reached 14.1%,
which is 0.8% higher than the control variant. The NasPsoKeo kg/ha variant showed a fiber
content of 15.3%, representing a 2.0% increase compared to the control, while the NeoPsoKeo
kg/ha variant had a fiber content of 14.4%, which is 1.1% higher than the control variant.
Experimental findings demonstrated that the protein content in the grains of the "Obod" variety
iIs more strongly influenced by changes in sowing rates than by the levels of nitrogen
fertilization. Specifically, an increase in nitrogen fertilizer application led to an increase in
protein content by 1.6—3.9%, whereas a reduction in sowing rates resulted in a more substantial
Increase in protein content by 3.6—7.0%.

Thus, it was determined that the protein content in the grain is not solely dependent on nitrogen
fertilizers; phosphorus and potassium fertilizers also contribute to its formation.
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Table-1 Effect of seeding rates and fertilization rates on grain quality indicators of pea
varieties (Karshi, 2021)

Varieties of e Annual rates of mineral
Ne . planting - Protein oil Carbohydrates Fiber
chickpea fertilizers, kg/ha
schemes

1 St. NoPgoKso 19,1 3,9 31,1 9,8

2 N3oPgoKso 22,1 45 35,9 11,3
3 R NasPsoKso 22,8 46 371 11,7
4 NesoPsoKso 21,6 4,4 35,1 11,1
5 St. NoPgoKeo 23,7 4.8 38,6 12,2
6 N3oPgoKso 25,7 53 41,9 13,2
7 Obod e NasPsoKeo 266 54 432 136
8 NeoPaoKeo 25,2 51 41,0 12,9
9 St. NoPaoKeo 25,9 53 42,2 13,3
10 60x15x1 N3oPgoKso 27,5 5,6 447 14,1
11 NasPooKso 29,8 6,1 48,5 15,3
12 NsoPgoKso 28,1 5,7 45,8 14,4
13 St. NoPaoKeo 19,4 4,0 31,6 9,6

14 N3z0oPgoKso 214 4.4 34,8 11,0
15 60x5x1 NasPsoKso 213 43 346 10,9
16 NsoPgoKso 19,6 4,0 31,9 10,1
17 St. NoPgoKso 22,0 45 35,8 11,3
18 N3oPgoKso 25,4 5,2 41,3 13,0
e " 60x10x1 NasPsoleo 258 53 42,0 132
20 NeoPaoKeo 24,4 5,0 39,7 12,5
21 St. NoPaoKeo 25,4 5,2 41,3 13,0
22 60x15x1 N3zoPgoKso 26,6 5,4 43,4 13,7
23 NasPooKso 28,0 5,7 45,6 14,4
24 NeoPaoKeo 26,4 54 43,0 13,5

Similarly, in the variants where the "Polvon" variety was sown at a density of 333,333 seeds
per hectare (using a 60x5x1 cm planting scheme), the protein content in the grain was 19.1%
with a fertilizer ratio of NoPsoKeo kg/ha, 21.4% with NzoPsoKeo kg/ha, 21.3% with NasPsoKeo
kg/ha, and 19.6% with NeoPs0Keo kg/ha. Compared to the control variant, the protein content
was higher by 2.3% in the NsoPsoKeo kg/ha variant, 2.2% in the NasPsoKeo kg/ha variant, and
0.5% 1n the NeoPsoKeo kg/ha variant.

It was determined that the fat content in the grain was 4.0% in the variant sown with NoPsoKeo,
4.4% 1n the variant sown with N3oPsoKeo, 4.3% 1n the variant sown with NasPsooKeo, and 4.0%
in the variant sown with NeoPsoKseo. Compared to the control variant, the fat content was higher
by 0.4% in the N3oPsKeo variant and by 0.3% in the NasPsoKeo variant.

The carbohydrate content was observed to be 31.6% in the variant sown with NoPsoKeo, 34.8%
in the variant sown with N3oPsoKseo, 34.6% in the variant sown with NasPooKeo, and 31.9% in
the variant sown with NeoPeoKeo. The experiments demonstrated that, compared to the control
variant, the carbohydrate content increased by 3.2% in the N3oPsoKeo variant, by 3.0% in the
NasPooKeo variant, and by 0.3% in the NeoPsoKeo variant.
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It was observed that the fiber content in the grain reached 9.6% in the variant sown with
NoPsoKeo kg/ha. In the variant sown with N3oPsoKeo kg/ha, the fiber content was 11.0%, which
is 1.4% higher than the control variant. The variant sown with NasPsoKeo kg/ha showed a fiber
content of 10.9%, representing a 1.3% increase compared to the control, while the variant
sown with NeoPsoKeo kg/ha had a fiber content of 10.1%, which is 0.5% higher than the control
variant.

In the variants where the variety was sown at a density of 166,666 seeds per hectare (using a
60x10x1 cm planting scheme), the protein content in the grain was 22.0% with a fertilizer
ratio of NoPsoKeo, 25.4% with N3oPsoKeo kg/ha, 25.8% with NasPsoKeo kg/ha, and 24.4% with
NesoPsoKeo kg/ha. Compared to the control variant, the protein content was higher by 3.4% in
the N3oPsoKeo kg/ha variant, 3.8% in the NasPsoKeo kg/ha variant, and 2.4% in the NeoPsoKseo
kg/ha variant.

Regarding the fat content in the grain, it was 4.5% in the variant sown with NoPsoKeo kg/ha,
5.2% with NzoPsoKeo kg/ha, 5.3% with NasPsoKeo kg/ha, and 5.0% with NeoPsoKeo kg/ha.
Compared to the control variant, the fat content was higher by 0.7% in the N3oPsoKeo kg/ha
variant, 0.8% in the NasPsoKeo kg/ha variant, and 0.5% in the NeoP90Keo kg/ha variant.

The carbohydrate content was observed to be 35.8% in the variant sown with NoPsoKeo kg/ha,
41.3% 1n the variant sown with N3oPsoKeo kg/ha, 42.0% in the variant sown with NasPsoKeo
kg/ha, and 39.7% in the variant sown with NeoPsoKeo kg/ha. Compared to the control variant,
the carbohydrate content increased by 5.5% in the NsoPsoKeo kg/ha variant, 6.2% in the
NasPooKeo kg/ha variant, and 3.9% in the NeoPsoKeo kg/ha variant.

Regarding the fiber content in the grain, it was 11.3% in the variant sown with NoPsoKeo kg/ha,
13.2% in the variant sown with N3oPsoKeo kg/ha (which is 1.7% higher than the control variant),
13.2% in the variant sown with NasPsoKeo kg/ha (1.9% higher than the control variant), and
12.5% 1in the variant sown with NeoPsoKeo kg/ha (1.2% higher than the control variant).
Conclusion. The "Obod" variety demonstrated slightly higher levels of protein, fat, and
carbohydrate content in the grain compared to the "Polvon" variety across the various
treatment variants. This difference is attributed to the "Obod" variety being developed under
the specific soil and climatic conditions of the study area. In the "Polvon" variety, an increase
in the amount of nitrogen fertilization resulted in an increase in protein content by 0.2—3.8%,
while a reduction in sowing rates led to an increase in protein content by 2.6—6.8%, as observed
in the experiments.
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