
Journal of Agriculture and Environment 4 (12) 2019 
 

CROP PRODUCTION 
 

DOI: https:/doi.org/10.23649/jae.2019.4.12.1 
 

Kuznetsov I.Y.*1, Povarnitsyna A.V.2 
 

1, 2 Federal State Budgetary Educational Institution of Higher Education 
«Bashkir State Agrarian University», Ufa, Russia 

 
* Correspodning author (kuznecov_igor74[at]mail.ru) 

 
Received: 20.09.2019; Accepted: 29.09.2019; Published: 16.12.2019 

 
PRODUCTIVITY OF WINTER WHEAT AT PRESOWING PROCESSING OF 

SEEDS BY THE GROWTH REGULATOR 
Research article 

 
Abstract 
The most important task at all stages of development of modern agriculture is to increase the yield and quality of grain. 

Plant growth regulators can play an important role in this. In this paper, the influence of winter wheat seed treatment with 
fungicide Polaris and the use оf Melafen growth regulator in winter wheat crops in the Ufa region of the Republic of 
Bashkortostan are considered. Treatment of seeds with fungicide Polaris in combination with preparations for the care of crops 
provided a yield of 58.9-68.7 centner/ha. The use of Melafen growth regulators in the experiment in the Ufa region of the 
Republic of Bashkortostan affected the increase in crop yield to 63.6-74.1 centner/ha, depending on the processing scheme 
used. 
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ПРОДУКТИВНОСТЬ ОЗИМОЙ ПШЕНИЦЫ ПРИ ПРЕДПОСЕВНОЙ 

ОБРАБОТКЕ СЕМЯН РЕГУЛЯТОРОМ РОСТА 
Научная статья 

 
Аннотация 
Важнейшей задачей на всех этапах развития современного сельского хозяйства является увеличение урожайности 

и качества зерна. Большую роль в этом могут сыграть регуляторы роста растений. В данной работе рассмотрено 
влияние протравливания семян озимой пшеницы фунгицидом Поларис и применение регулятора роста Мелафен в 
посевах озимой пшеницы в условиях Уфимского района Республики Башкортостан.  

Обработка семян фунгицидом Поларис в сочетании с препаратами по уходу за посевами обеспечивало получение 
урожайности на уровне 58,9-68,7 ц/га. 

Применение в опыте регулятора роста Мелафен в условиях Уфимского района Республики Башкортостан 
отразилось на повышении урожайности культуры до 63,6-74,1 ц/га в зависимости от применяемой схемы обработки. 

Ключевые слова: озимая пшеница, протравитель, регулятор роста, высота растений, урожайность 
 
1. Introduction 
 
Winter wheat (Triticum) – one of the most common crops of the globe. In our country it is the main food crop. In its grain 

a lot of protein, vitamins, enzymes and other valuable substances necessary for the normal development of the human body. 
The protein content reaches 16%, nitrogen-free extractives 63%, fat and fiber 2%. It is a valuable crop in the field rotation and 
a good precursor for a number of crops - potatoes, corn, sugar beets and others [8], [9]. The protein content of winter wheat is 
superior to all cereals. Cultivation of winter wheat by intensive technology increases productivity, stabilizes it and improves 
the quality of grain. 

Winter wheat is a high-yielding crop (second only to rice). The average yield in Russia is 30 centner /ha, in advanced 
farms - 50-60 centner/ha, the highest yield in Russia was obtained in the Krasnodar region - 103.6 centner/ha, and in the world, 
in Canada - 170 centner/ha [6]. 
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Increasing the production of grain of this crop is a priority for agriculture. Therefore, an important place in the technology 
of winter wheat cultivation is given to pre-sowing seed treatment [7]. 

In modern agricultural technologies are widely used preparations for pre-treatment of seeds and non-root treatments, which 
increase the stress resistance of plants, while reducing the pesticide load on the agrocenosis. This allows to realize the genetic 
potential of grain crops, to ensure consistently high quality yields and to increase the level of profitability of cultivation of 
grain crops, so the use of growth regulators mixed with protectants for pre-sowing seed treatment is considered to be a 
promising direction. 

 The application of growth regulators is one of the methods providing increase of efficiency of use genetic potential of 
plants and the high soil fertility and good seed treatment enhances germination, especially at early sowing or the return of cold 
weather, as one of the causes of death of seeds, the development of harmful microorganisms. In this regard, a significant 
interest is the growth regulator Melafen, and protectant Polaris. 

 
2. Methods 
 
The object of research was soft winter wheat varieties Volzhskaya K. seed pre-treatment was carried out fungicidal 

protectant Polaris and synthetic growth regulator Melafen. 
In the phase of seedlings-tillering and heading, depending on the variant used: G - herbicide, I - insecticide, M - Melafen, 

F - fungicide. Treatment according to the scheme of experiment was conducted: a systemic herbicide Grenades with a norm of 
25 g/ha, insecticide Imidor 60 ml/ha fungicide the Title of Duo – 250 ml/ha, a growth regulator Melaphen – 5 ml/ha. 
Observations, surveys and analyses were conducted in accordance with conventional methods.  

Field experiments (2017-2018) to study the yield and quality of winter wheat were conducted in the experimental field of 
the department of crop production and agriculture of the Bashkir state university. The experiment is represented by 19 variants 
in 4 replications and has an area of 1216 m2. 

 
Table 1 – Scheme experience 

 
№ 
п/п  Sowing Phase germination-tillering The phase of earing 

1 (C) 
Control C1 - - 

2 

(М) 
Melaphen 

М1 - - 
3 М2 G + I - 
4 М3 - I + F 
5 М4 G + I I + F 
6 М5 G + I +М - 
7 М6 G + I +М I + F 
8 М7 G + I +М I + F +М 
9 М8 G + I I + F +М 
10 М9 - I + F +М 
11 

(P+М) 
Protectant + 
Melaphen 

P+М1 - - 
12 P+М2 G + I - 
13 P+М3 - I + F 
14 P+М4 G + I I + F 
15 P+М5 G + I +М - 
16 P+М6 G + I +М I + F 
17 P+М7 G + I +М I + F +М 
18 P+М8 G + I I + F +М 
19 P+М9 - I + F +М 
* G - herbicide, I - insecticide, M - Melafen, F - fungicide, P - protectant. 

 
3. Results 
 
Winter wheat is a common grain crop, quite demanding to external conditions. Under the influence of negative 

environmental factors, with a significant deviation of meteorological and climatic conditions of the weather from the 
recommended, there is a mass death of shoots of this crop over large areas. 

In our experience, winter wheat was sown on August 25, 2018. Under optimal timing of sowing seedlings appeared 10-12 
days. The period from germination to tillering took plants from 13 (sowing with presowing treatment Melafen, and protectant 
+ Melafen) to 14 days (control version). 

Analysis of the passage of the following phases - from tillering to termination of vegetation showed that plots with 
different pre-sowing treatment have a shorter period in contrast to the control - 35 days, which is less than 2 days, respectively) 
(table 2). 
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Table 2 – Phenological observation of winter wheat plant growth and development depending on processing conditions 
(2018-2019) 

 

Interphase periods of plant development: 
Duration of days depending on treatment 

control Melaphen protectant + Melaphen 
from sowing to germination 11 10 11 
from germination to tillering 15 14 14 

from tillering to the end of the growing season 37 35 35 
from termination to resumption of vegetation 159 156 157 

from resumption of vegetation to earing 71 67 68 
from the earing to the flowering 8 7 8 
from flowering to full ripeness 40 39 38 

vegetation period duration (in days) 341 328 331 
 
From cessation to resumption of vegetation plants also took a different amount of time. Indicators ranged from 156 to 159 

days. The minimum time it took for sowing with pre-treatment Melafen - 156 days.  
The period from vegetation renewal to earing took from 67 to 71 days. In the control variant, the values reached 71 days. 

The phases from earing to flowering took 7-8 days. The development of plants from flowering to full ripeness ranged from 38 
to 40 days. 

Thus, the length of the growing season of winter wheat, depending on the processing took from 328 to 341 days. The 
shortest vegetation period of plants was observed in crops with presowing treatment with growth regulator Melafen, and 
amounted to 328 days.  

The growth and development of winter wheat depend on agrotechnical and agrometeorological factors, as well as on the 
biological characteristics of the variety [5].  

The height of the plants in the experiment ranged from 90,1 cm to 110,0 cm. The highest rates in option 7, with presowing 
treatment of Melafen (G+I+M in the phase of the germination-tillering, I+F in the phase of earing). In the control variant, 
winter wheat plants reached a height of 93 cm. the Values below the control were observed in variants 9 (M), 13 (P+M) and 17 
(P+M) – 92 cm, 90.1 cm and 92 cm, respectively (figure 1). 

 

 
Figure 1 – Height of winter wheat plants in the phase of full ripeness of plants, cm, 2018-2019 

 
Thus, plants with presowing treatment with Melafen growth regulator had the best values of 92-110 cm, while with 

treatment with a protectant mixed with a growth regulator - 90.1-106 cm. 
The density of standing plants is one of the indicators of the degree of development of plants, as well as an important 

factor affecting the value of the winter wheat crop. It is subject to regulation and is one of the most important factors of 
productivity programming [2]. 

In our crops, the density of standing in the germination phase was at the level of 542-557 pieces/ m2, before harvesting 288 
pieces/ m2 (control variant) - 820 pieces /m2 (variant 2 with presowing treatment with a growth regulator). Plant safety from 
52.4 to 149.1 cm (figure 2). 
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Figure 2 – Standing density and safety of winter wheat plants, pieces/m2 (2018-2019) 

 
Thus, the best indicator was observed in crops with pre-sowing treatment Melafen, where the density of standing plants 

before harvesting reached 600-766 pieces /m2, and with the treatment of P+M – 516-648 pieces /m2. 
Grain yield is most determined by the density of productive stems. The density of the stem strongly reacts to changes in 

the level of external factors, and it reflects the conditions of formation of crops throughout the vegetation [1]. 
The yield of winter wheat in this crop was in the range of 45.4-74.1 centner/ha. the Greatest performance had a variant of 

experience 8, with presowing treatment by growth regulator, as well as G+I+M in the phase of seedlings-tillering, and I+F+M 
in the phase of earing, exceeding the control variant by 28.7 centner/ha. In variants 2-10, the yield of winter wheat fluctuated at 
the level of 63.6-74.1 centner/ha, while in 11-19, with presowing treatment P+M – 58.9-68.7 centner/ha (figure 3). 

 

 
Figure 3 – Winter wheat yield, center/ha (2018-2019) 

 
Thus, the analysis of the results of the study on such indicators as phenological observations, plant height, standing density 

and safety, yield, allows us to conclude that the variant with presowing treatment with growth regulator Melafen and treatment 
of G+I+M in the phase of germination-tillering and I+F+M in the phase of earing have the highest rates in the experiment. 
Presowing seed treatment with Polaris protectant mixed with Melafen growth regulator had lower efficiency in contrast to seed 
treatment with Melafen growth regulator only. Presowing treatment of winter wheat seeds only by the growth regulator led to 
an increase in the yield of winter wheat grain to the level of 63.6-74.1 centner /ha. 
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