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Abstract: This article examines the influence of mineral fertilizer rates and active
biostimulants on the yield of the Bakhmal-97 winter soft wheat variety in the foothill and mountainous
rainfed regions of the Jizzakh region based on yield elements (productive stems, number of grains per
spike, grain weight per spike, and weight of 1000 grains). According to the analysis results, it was
established and scientifically substantiated that the grain yield of the Bakhmal-97 variety increased by
an average of 0.7-8.4 c/ha across the variants.
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Introduction. Today, one of the urgent problems in the world is the cultivation of environmentally
friendly products and increasing soil fertility, as well as increasing the yield of rainfed lands using
mineral, organic fertilizers and active biostimulants when feeding agricultural crops. One of the main
factors limiting productivity in all rainfed regions of the republic, along with soil moisture deficit, low
soil fertility, is the disruption of the scientific farming system, and many other reasons. Therefore, all
agrotechnological measures used in rainfed areas are aimed at the economical and efficient use of
atmospheric precipitation, moisture accumulated in the soil, and, on this basis, increasing crop yields.

Tritikale is a new crop created by humans, obtained by crossing wheat and rye. In many European
countries, triticale is used in the food industry, as well as in livestock and poultry farming as a high-
quality feed substitute for wheat [11].

In European countries, in addition to baking bread, triticale flour is also widely used in the production
of confectionery products (cakes, cookies, waffles). Most triticale varieties are unsuitable for baking,
as they have weak gluten, but it is better when mixed with wheat flour and other cereal flour [12].

According to the results of A.I.Grabosev experiments, advanced breeding work is being carried out to
create varieties of triticale with high bread quality, mainly at the P.P.Lukyanenko Krasnodar
Agricultural Research Institute of the Russian Federation. Employees of this institute have created a
number of new varieties of triticale with high baking qualities: TI-17, Kapriz, Kornet, Tribun [5].

They emphasize the need for a special approach to bake high-quality bread from triticale. Researchers
recommend using wheat and triticale flour in ratios of 70:30, 80:20, 60:40, and sometimes varieties of
50:50 [6; 7]. As a result of such a mixture, the baked bread acquires a large volume of excellent taste
and aroma.

In his experiments, A.V. Pominov emphasized that the main characteristics affecting triticale yield are
crop elements (spike length, number of spikelets per spike, number of heads per spike, and weight of
1000 grains) [8].
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The weight of 1000 seeds is the most important and valuable economic indicator of the plant.
Increasing the seeding rate in triticale leads to a decrease in the weight of 1000 grains and grain
naturality [9].

The number of grains in a spike depends on the plant's biology; in a high agrophone, the length of the
spike and the number of grains in the spike increase significantly. Selection work, taking into account
the number of grains per spike, proved to be effective. There is a positive correlation between this
indicator and productivity [10].

Research methods: Field experiments were conducted in the field of the central experimental farm of
the Bakhmal Scientific Experimental Station of the Scientific Research Institute of Rainfed
Agriculture. The central experimental farm of the Bakhmal Scientific-Experimental Station is located
in a mountainous region at an altitude of 1650-1700 m above sea level. In conducting field
experiments, the Bakhmal-97 variety of winter soft wheat was used, and the sowing rate was set at 3.5
million germinating seeds per hectare. The experiment consisted of 11 variants, 33 plots of 25 m? in 3
repetitions. Sowing operations are carried out using a SKS-7-10 breeding seeder. The placement of
field experiments was carried out according to the methodology developed by the Research Institute of
Cotton Breeding, Seed Production and Growing Agrotechnologies 2007 [1], phenological observations
according to the methodology of the International Classifier SEV Triticum species, 1984 [2],
developed by the Russian Institute of Plant Growing, biometric analyses according to the methodology
of the State Variety Testing Commission of Agricultural Crops (1989) [3]. Mathematical analysis of the
obtained results was carried out according to the method of Dospekhov B.A. 1985 [4].

Research results: When analyzing and studying the yield elements of the Bakhmal-97 winter soft
wheat variety in the 2023-2024 research years, in the control (without fertilizers) variant 1, the number
of productive stems averaged 140.9 pieces, the number of grains in one ear averaged 19.5 donna, the
weight of grains in one ear averaged 0.9 grams, and the weight of 1000 grains averaged 37.9 grams.

Table 1 Yield components of the winter wheat variety '"Bakhmal-97," Bakhmal 2023-2024.

Norms of Productive Number of Grain weight  of
mineral stems grains  per weight per 1000 grains,
No fertilizers and spike, units spike, g g
~ | active
biostimulants, % % % =
kg/ha 2023 | 2024 | £ 2023 (2024 | £ | 2023 [2024 | £ |2023 | 2024 | &
z 2 z o
Control
1 | (without 131,2 | 1505 | 140,9 | 198 | 191 | 19507 |10 |09 |358 |400 |379
fertilizers)
2 | P oo 1527 | 1695 | 1611 | 231 | 224 |228(08 |11 |10 |39 |41l |385
3 gf?irl‘l)/ir']\'” SUSP- 1 1611 | 1754 | 1683 | 230 | 228 | 22909 |11 |10 |371 |421 |396
4 gf‘t’irl‘l)/ir':"“’ SUSP- 1 1498 | 180,1 | 1650 | 23,8 [ 231 [235/09 |11 |10 |381 |424 |403
5 gf?irl‘l)/ir'?'“ SUSP- 1 14231882 | 1653 | 243 | 237 |240]09 |11 |10 |384 |425 |405
6 gi’&))/i':” SUSP~ | 1556 | 2000 | 1823 | 245 | 245 |245]10 |11 |11 |388 |429 |409
7 gi’l:‘t))/i':‘“) SUSP- 1 1817 | 2126 | 1972 | 257 | 257 | 25710 |11 |11 |385 |431 |408
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8 g‘;gt))/i':f") SUSP- | 1963 | 2233 | 209,8 | 258 | 254 | 256 |10 |11 |1,1 |385 |439 | 412

g | (o) Noo SUSP-1 425 6 | 5058 | 2007 [ 26,7 | 262 |265|11 |11 |11 [392 |440 |416
2 tub/in+till/in

10 | (fo) Neo SUSP-1 466 7 | 5379 | 2038 | 26,4 | 267 | 266|101 |11 |11 |401 |442 |422
2 tub/in+till/in

17 | (Fon) Neo SUSP- | yag o | 5451 | 2167 | 281 | 271 | 276 |11 |11 |11 |403 |446 |425
2 tub/in+till/in

In the variants with the use of P30K30 (Fon), Fon+N3o suspension-1 in tillering, Fon+N4o suspension-1
in tillering, Fon+Nso suspension-1 in tillering, Fon+N3o suspension-2 in tillering, Fon+N4o suspension-
2 in tillering, Fon+Nso suspension-2 in tillering, Fon+N3o suspension-2 in during tillering+1 and
tubing+1, Fon+Nso suspension-2 in during tillering+1 and tubing+1, Fon+Nso suspension-2 in during
tillering+1 and tubing+1 with the application of mineral fertilizers and an active biostimulator, the
number of productive stems averaged 161.1-168.3-165.0-182.3-197.2-209.8-200.7-203.8 and 216.7
pieces, the number of bolls per spike averaged 22.8-22.9-23.5-24.0-24.5-25.7-26.5-26.6 and 27.66
pieces, the weight of grain per spike averaged 1.0-1.1 grams, and the weight of 1000 grains averaged
38.

Analysis of yield elements showed that in variants 2, 3, 4, 5, 6, 7, 8, and 9 of the experiment, compared
to the control (without fertilizers), the number of productive stems was higher on average by 20.2-
104.2 pieces, the number of grains in one spike by an average of 3.3-8.1 pieces, the weight of grains in
one spike by 0.1 grams, and the weight of 1000 grains by an average of 0.6-4.6 grams (Table 1).

When analyzing and studying the yield of the Bakhmal-97 variety, in the control (without fertilizers)
variant 1 of the experiment, the grain yield averaged 8.0 c/ha, in the variants with the application of
mineral fertilizers and active biostimulants in the P30K3o (Fon), Fon+N3p suspension-1 tillering,
Fon+Nyo suspension-1 tillering, Fon+Nso suspension-1 tillering,

Table 2 Grain yield of the Bakhmal-97 variety, Bakhmal 2023-2024.

Norms of mineral fertilizers Average Difference from

Ne ; e 2023 2024 . control

and active biostimulants, kg/ha yield, c/ha /ha
1 Control (without fertilizers) 8,1 7,9 8,0 -
2 P30K3o (fon) pre-sowing 9,1 8,3 8,7 0,7
3 (fon) Nao susp-1 till/in 10,4 9,3 9,8 18
4 (fon) Ngo susp-1 till/in 10,5 9,7 10,1 2,1
5 (fon) Nso susp-1 till/in 11,3 10,1 10,7 2,7
6 (fon) N3o susp-2 tub/in 11,8 11,8 11,8 3,8
7 (fon) Ngo susp-2 tub/in 12,8 12,9 12,8 4,8
8 (fon) Nso susp-2 tub/in 13,3 13,2 13,2 5,2
9 (fon) Nsg susp-2 tub/in+till/in 13,5 16,0 14,7 6,7
10 (fon) Nao susp-2 tub/in+till/in 13,9 16,6 15,2 7,2
11 | (fon) Nsgsusp-2 tub/in+till/in 16,0 16,9 16,4 8,4

HCPos = 0,9 it 1,3 11

Fon+N3op suspension-2 tillering, Fon+Nao suspension-2 tillering, Fon+Nso suspension-2 tillering,
Fon+Nj3o suspension-2 during tillering+1 and tubing+1, Fon+Nso suspension-2 during tillering+1 and
tubing+1, Fon+Nso suspension-2 during tillering+1 and tubing+1 the grain yield averaged 8.7-9.8,
10.1-10.7-11.8-12.8-13.2-14.7-15.2 and 16.4 c/ha, and an additional grain yield of 0.7-8.4 c/ha was
obtained compared to the control (without fertilizers) variant 1 (Table 2).
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Conclusion Based on the results obtained, it can be concluded that in the conditions of rainfed
mountainous and foothill regions of the Jizzakh region, the highest yield of winter soft wheat variety
Bakhmal-97 was observed in the variants with the application of mineral fertilizers and active
biostimulants during tillering+1 and tubing+1, with the application of Fon+N3¢ suspension-2 during
tillering+1 and tubing+1, with the application of Fon+Nso suspension-2 during tillering+1 and
tubing+1, and the grain yield averaged 14.7; 15.2; and 16.4 c/ha, and compared to the control variant
(without fertilizers), an additional 6.7; 7.2 and 84.4 c/ha higher yields were obtained.
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