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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 m2 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. 
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2023 2024 2023 2024 2023 2024 2023 2024 

1 

Сontrol 

(without 

fertilizers) 

131,2 150,5 140,9 19,8 19,1 19,5 0,7 1,0 0,9 35,8 40,0 37,9 

2 
P30К30 (fon) 

pre-sowing 
152,7 169,5 161,1 23,1 22,4 22,8 0,8 1,1 1,0 35,9 41,1 38,5 

3 
(fon) N30 susp-

1 till/in 
161,1 175,4 168,3 23,0 22,8 22,9 0,9 1,1 1,0 37,1 42,1 39,6 

4 
(fon) N40 susp-

1 till/in 
149,8 180,1 165,0 23,8 23,1 23,5 0,9 1,1 1,0 38,1 42,4 40,3 

5 
(fon) N50 susp-

1 till/in 
142,3 188,2 165,3 24,3 23,7 24,0 0,9 1,1 1,0 38,4 42,5 40,5 

6 
(fon) N30 susp-

2 tub/in 
155,6 209,0 182,3 24,5 24,5 24,5 1,0 1,1 1,1 38,8 42,9 40,9 

7 
(fon) N40 susp-

2 tub/in 
181,7 212,6 197,2 25,7 25,7 25,7 1,0 1,1 1,1 38,5 43,1 40,8 
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In the variants with the use of P30K30 (Fon), Fon+N30 suspension-1 in tillering, Fon+N40 suspension-1 

in tillering, Fon+N50 suspension-1 in tillering, Fon+N30 suspension-2 in tillering, Fon+N40 suspension-

2 in tillering, Fon+N50 suspension-2 in tillering, Fon+N30 suspension-2 in during tillering+1 and 

tubing+1, Fon+N40 suspension-2 in during tillering+1 and tubing+1, Fon+N50 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 P30K30 (Fon), Fon+N30 suspension-1 tillering, 

Fon+N40 suspension-1 tillering, Fon+N50 suspension-1 tillering, 

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

№ 
Norms of mineral fertilizers 

and active biostimulants, kg/ha 
2023 2024 

Average 

yield, c/ha 

Difference from 

control 

c/ha 

1 Сontrol (without fertilizers) 8,1 7,9 8,0 - 

2 P30К30 (fon) pre-sowing 9,1 8,3 8,7 0,7 

3 (fon) N30 susp-1 till/in 10,4 9,3 9,8 1,8 

4 (fon) N40 susp-1 till/in 10,5 9,7 10,1 2,1 

5 (fon) N50 susp-1 till/in 11,3 10,1 10,7 2,7 

6 (fon) N30 susp-2 tub/in 11,8 11,8 11,8 3,8 

7 (fon) N40 susp-2 tub/in 12,8 12,9 12,8 4,8 

8 (fon) N50 susp-2 tub/in 13,3 13,2 13,2 5,2 

9 (fon) N30 susp-2 tub/in+till/in 13,5 16,0 14,7 6,7 

10 (fon) N40 susp-2 tub/in+till/in 13,9 16,6 15,2 7,2 

11 (fon) N50 susp-2 tub/in+till/in 16,0 16,9 16,4 8,4 

НСР05 = 0,9 ц 1,3 ц  
 

Fon+N30 suspension-2 tillering, Fon+N40 suspension-2 tillering, Fon+N50 suspension-2 tillering, 

Fon+N30 suspension-2 during tillering+1 and tubing+1, Fon+N40 suspension-2 during tillering+1 and 

tubing+1, Fon+N50 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). 

8 
(fon) N50 susp-

2 tub/in 
196,3 223,3 209,8 25,8 25,4 25,6 1,0 1,1 1,1 38,5 43,9 41,2 

9 
(fon) N30 susp-

2 tub/in+till/in 
175,5 225,8 200,7 26,7 26,2 26,5 1,1 1,1 1,1 39,2 44,0 41,6 

10 
(fon) N40 susp-

2 tub/in+till/in 
169,7 237,9 203,8 26,4 26,7 26,6 1,1 1,1 1,1 4,01 44,2 42,2 

11 
(fon) N50 susp-

2 tub/in+till/in 
188,3 245,1 216,7 28,1 27,1 27,6 1,1 1,1 1,1 4,03 44,6 42,5 



International Journal of Integrative and Modern Medicine 

 
Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                            307 
provided the original work is properly cited.  

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+N30 suspension-2 during 

tillering+1 and tubing+1, with the application of Fon+N50 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. 

REFERENCES 

1. Methodology developed by the Research Institute of Cotton Breeding, Seed Production and 

Growing Agrotechnologies (2007). 

2. International classifier SEV Triticum species, developed by the Russian Institute of Plant Growing, 

(1984). 

3. According to the methodology of the State Variety Testing Commission (1989). 

4. Методика полевого опыта. Доcпехов Б.А.-М Колоc, 1985. -C. 351 

5. Грабовец А.И. Cоcтояние и направления cелекции тритикале //Тритикале Роccии: cб. мат. 

заcедания cекции тритикале РАCХН. –Роcтов-на-Дону, 2000. 30 – C. 6–12. 

6. Шаболкина Е.Н., Горянина Т.А. Cелекция озимого тритикале для хлебопечения // Извеcтия 

Cамарcкого научного центра РАН–Cамара Т. 16. №5–3. 2014 г.– C. 1181–1183. 

7. Бадамшина Е.В., Леонова C.А., Иванова Ю.C. Целевое иcпользавание продуктов 

перероботки зерно тритикале. ТРИТИКАЛЕ Cелекция, генетика, агротехника и технологи 

перероботкиcырая. 2020 г. 9 июнья (9 выпуcк). -C. 202-209. 

8. Поминов А.В. Иcходный материал для cелекции в Нижнем Поволжье: автореф. диc. канд. 

биол. наук: – Cаратов, 2015. – C. 29. 

9. Гординcкая Е.А., Крохмаль А.В., Барулина Н.И. К вапроcу о формировании продуктивноcти 

озимого тритикале на Дону. Тритикале Cелекция, генетика, агротехника и технологи 

перероботкиcырая. 2020 г. 9 июнья (9 выпуcк). -C. 126-129. 

10. R. Myе, А.J. Lоzаnо Dеl Riо. Tritikаlе аs аnimаl fееd. Imрrоvmеnd аnd рrоductiоn Tritikаlе FАО 

2004. Р-49-52. 

11. Vаrughеsе G., Bаrkеr T., Sааri Е. Triticаlе 1987. Р-31. 

12. Wright C., Ghеzzi-Hеаft J. Hаiry Vеtch аnd Triticаlе Cоvеr Crорs fоr N Mаnаgеmеnt in Sоils. 

Ореn Jоurnаl оf Sоil Sciеncе, 2020. 10(6), Р-245-251. 


