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Abstract 

 

The article presents the results of studying the reaction of the early maturing medium-fiber cotton variety 

Pidozerskyi 4 to the sowing rate and row width under different conditions of moisture supply in the Southern Steppe 

of Ukraine. The scheme of the experiment included soil moisture conditions: natural moisture and watering at 70% 

of the lowest moisture content (LM); row width 30, 60, 90 cm; sowing rate of 250, 300 and 350 thousand pieces/ha. 

Studies have shown that the formation of the number of pods on a plant that opened before harvesting was 

significantly influenced by the rate of seed sowing, with an increase in which the indicators of the number of pods 

decreased on average by 43.9% in the experiment, and regardless of the conditions of soil moisture and width row 

spacing. The variability of the effective signs of the mass formation of the boll of pre-freeze raw cotton depended by 

25.0% on the humidification conditions, by 15.0% - on the width of the rows, and by 16.0% - on the seeding rate; 

yield of domestic raw cotton - by 66.0% from the conditions of wet supply, by 3.0% - from the width of the rows and 

by 9.0% - from the sowing rate. The significant influence of irrigation on the yield formation of frozen raw cotton 

was determined. The increase in yield on irrigated plots at the seeding rate of 300,000 units/ha was: for row widths 

of 30 cm – 17%, for 60 cm – 18%, for 90 cm – 22%, compared to non-irrigated options. Raw cotton production is 

highly effective, the profitability level is 63-69%. 
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INTRODUCTION  
 

Cotton is widely cultivated in more than 80 

countries worldwide due to its great socio-

economic benefits and is the most important 

industrial fiber crop [9, 26, 36]. 

The shortage of water resources poses serious 

threats to the sustainable development of 

agriculture and causes the need for water-

saving technologies. One of the potential 

strategies to overcome reduced irrigation 

opportunities is to plant crops such as cotton 

(Gossypium hirsutum L.) or sorghum 

(Sorghum bicolor L.), which are characterized 

by drought resistance [7].  

Since this plant is able to withstand drought 

well, undemanding to growing conditions, it 

can become an alternative to traditional crops 

in the area of risky agriculture [41].  

Climate change towards warming creates 

favorable conditions for crop cultivation in 

the Southern Steppe of Ukraine [39, 47]. 

Therefore, the greatest achievement of the 

Ukrainian breeders of the Institute of Irrigated 

Agriculture of the NAAS (now the Institute of 

Climate-Smart Agriculture of the NAAS) was 

the creation of two precocious, medium-fiber 

cotton varieties of a new generation for this 

zone. 

For effective, scientifically based cotton 

production, the question arises of the need to 

improve its varietal agrotechnics of growing. 

The study of the reaction of the production 

features of cotton varieties with the 

optimization of the main parameters of 

technological elements is relevant and 

important. Solving this problem will 

contribute to the increase of high yields of 
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raw cotton and the effective implementation 

of the culture in production in the conditions 

of the Southern Steppe of Ukraine. 

Scientists from all over the world paid 

attention to the issue of improving cotton 

growing technology [11, 19, 20, 27]. 

In the conditions of climate change, 

agriculture is the key to human survival, and 

water is an indispensable factor for ensuring 

crop production. Approximately 70% of the 

world's water consumption is used for crop 

production [46], 60–80% – for irrigation [1, 

15]. 

It has been proven that even crops which are 

not very picky about moisture - also need 

water during critical periods of development. 

The greatest need for vegetation irrigation of 

cotton arises during the flowering of plants 

and the formation of bolls, which in the 

conditions of the Kherson region take place in 

July. 

Studies have shown that a water deficit during 

the flowering of this crop can lead to a 

significant reduction in yield [33, 35, 16].  

A number of scientists emphasize the need for 

conducting field studies to assess the response 

of cotton under different soil moisture 

conditions [5, 12, 37]. Water use varies 

greatly depending on location, climate, 

irrigation method, and cotton variety [6].  

The study of the cotton irrigation regime in 

Bulgaria (Chirpan) at the Institute of Cotton 

and Durum Wheat showed that the optimal 

irrigation regime is watering at the irrigation 

rate 1,130 m3/ha and one rational watering 

with rate 418 m3/ha, which ensured a 64.4% 

yield increase [31].  

When studying the regime of cotton irrigation 

in the south of Ukraine Shtoyko D.A. 

recommends applying irrigation with an 

irrigation rate of 2,000 m3 to obtain a cotton 

crop of 2.0 t/ha [34]. To obtain high yields of 

cotton in Uzbekistan, Azerbaijan and the 

former republics of Central Asia, it is 

necessary to carry out from 3 - 4 to 8 - 10 

irrigations, depending on the type of soil [45].  

However, cotton can withstand severe 

droughts. It forms a crop without irrigation in 

areas with an annual amount of precipitation 

up to 350 mm. At the same time, the main 

importance is not the total amount of 

precipitation, but its distribution. Heavy rains 

harm cotton, if there is a lack of light and a 

drop in temperature. The amount of 

precipitation in the cotton regions of southern 

Ukraine is much lower than in South 

America, and the annual amount of heat is 

lower than in the republics of Central Asia, 

located in the dry zone, where cotton culture 

is possible only with irrigation [24]. In this 

regard, a number of authors recommend 

reducing the use of water on cotton crops to 

25% of the recommended irrigation rate [29, 

30].  

The results of research carried out by 

scientists of the Institute of Irrigated 

Agriculture proved that the optimal irrigation 

rate of Dniprovskyi 5 cotton variety in the 

conditions of the Southern Steppe of Ukraine 

should be considered 1,250 m3/ha at 70% of 

the LM [31].  

Plant density is an important abiotic factor 

affecting cotton production [44], optimal 

indicators of which increase crop yield [2, 3, 

13, 21, 38, 43].  

When the plant density of 15,000, 33,000, 

51,000, 69,000, 87,000 and 105,000 per 

hectare was studied in the Henan province of 

China, it was established that cotton grown at 

a lower density formed taller plants and a 

large number of leaves on them, while at a 

high one, a larger the number of branches, 

fruit nodes and a large number of pods per 

unit of sown area. The highest yield of raw 

cotton 4.55 t/ha and fiber 1.68 t/ha was 

obtained at a density of 87,000 plants per 

hectare [24]. Other authors also followed this 

opinion [12, 22].  

Increasing the density from 10 to 15 plants 

per m2 led to an extension of the cotton 

vegetation period.  

It has been proven that raw cotton yields 

increase with plant density up to a certain 

value, which is called optimal, while low 

yields are obtained at very high or very low 

planting densities. Cotton plants react 

especially sharply to increased plant density 

during flowering [8].  

It has been established that the optimal plant 

density depends on many factors, such as 
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climate, genotype, irrigation method, and type 

of ground cover. Therefore, to determine the 

optimal density of cotton plants, in order to 

obtain the maximum yield, it is important to 

conduct research in each geographical area 

[10, 23, 24, 28].  With the introduction of 

modern varieties of cotton, interest in its 

narrow-row production has revived, primarily 

due to the reduction of weed control 

problems. Narrow-row spacing proved to be a 

viable agronomic practice for cotton 

production compared to traditional crop 

cultivation [18].  To determine the effect of 

row spacing on precocity, three row spacings 

of 60, 75 and 90 cm were studied in Pakistan. 

It was found that precocity index was highest 

(50.9%) with 60 cm row spacing, productivity 

index (55.9 g/day) - with a row spacing of 90 

cm, and the yield of raw cotton is the highest 

(2.6 t/ha) - with a row spacing of 75 cm [32].  

For machine cultivation of cotton, a number 

of scientists recommend an optimal row 

spacing of 76 cm [17, 25].  Thus, an important 

issue in the technology of growing new 

varieties of cotton is their reaction to the area 

of plant nutrition depending on the width of 

the rows and the density of the stand under 

different conditions of moisture supply. 

Optimizing the feeding area and moisture 

supply is important for the maximum use of 

natural factors and the formation of high 

yields of raw cotton. The study of these 

parameters is also necessary to determine the 

technological requirements for the purchase or 

creation of new equipment. The purpose of 

our research was to determine the reaction of 

the early ripening medium-fiber cotton variety 

Pidozerskyi 4 to the density and width of 

sowing under different conditions of soil 

moisture in the Southern Steppe of Ukraine. 

 
MATERIALS AND METHODS  
 
Determining the method of seeding and the 

density of plants under different conditions of 

moisture supply was carried out by 

conducting a field experiment. Factor A – soil 

moisture conditions: natural moisture and 

watering at 70% of the LM; Factor B – row 

width 30, 60, 90 cm; Factor C - seeding rate 

of 250, 300 and 350 thousand units/ha. 
Experiments on the study of the method of 

seeding in conditions of moisture supply and 

on crops of the early ripening cotton variety 

Pidozerskyi 4 were carried out on the fields of 

the Institute of Irrigated Agriculture of the 

NAAS during 2012-2013, 2018 according to 

the Methodology of field and laboratory 

research on irrigated lands [40]. Soils are 

typical for the southern part of Ukraine - dark 

chestnut, medium loamy, medium saline. The 

depth of the humus horizon is 30-45 cm. The 

content of humus in the soil layer is 0-25 cm - 

2.15%. The reaction of the soil solution in the 

upper horizons is close to neutral (PH = 7.0). 

The object of research is the cotton culture, 

the subject is the irrigation regime, the new 

variety is Pidozersky 4. The predecessor is 

winter wheat. Plowing was carried out to a 

depth of 25-26 cm, the experimental plot was 

marked with a RPL-6 seeder to a width of 0.7 

m. Cotton is a heat-loving crop and is very 

responsive to soil temperature conditions. 

Cotton seeding was carried out when the soil 

temperature at the depth of seed wrapping 

reached 13-14°C using a nest method with a 

manual seeder on May 5-8, equipped with a 

brush seeding mechanism with different hole 

diameters. Seeds were sown exposed to 

concentrated sulfuric acid. Laboratory seed 

germination was 92.0% in 2012, 91.5% in 

2013, and 92.1% in 2018. After seeding, the 

herbicide "Stomp" was used at the rate of 5-6 

l/ha for harrowing. The plot, depending on the 

size of the row spacing, had 12 rows (row 

spacing 30 cm), 6 rows (row spacing 60 cm) 

and 4 rows (row spacing 90 cm). In the 

variant with a row spacing of 30 cm, 8 rows 

were counted, with a row spacing of 60 cm – 

4 rows, and with a row spacing of 90 cm – 3 

rows. The registered area was 24 m2. The 

direction of seeding is south-north. The 

recurrence is five times, the placement of 

plots is five-tiered by the method of 

randomization of plots of the third order. 
During the growing season, two inter-row 

treatments were carried out with a cultivator 

KRN-4.2, chemical stamping of plants - with 

the retardant Pix at the rate of 1 l/ha in the 
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first decade of August. Fertilizers were 

applied manually, watered with a 

DDA100MA sprinkler. 
Research methods - field, laboratory, 

statistical. 
 
RESULTS AND DISCUSSIONS 
 

Determining the date of onset of phases of growth 

and development of cotton plants allowed to 

calculate the duration of its interphase periods 

[42]. The results of the observations showed that 

this indicator was influenced by hydrothermal 

conditions, soil moisture, and plant density. 

Depending on the specified factors, the vegetation 

period of cotton plants lasted from 110 to 122 

days (Table 1). 
 
Table 1. Duration of phases of growth and development of cotton plants (average for 2012-2013, 2018), days 

Soil moisture 

conditions, 

Factor А 

Row width, cm 

Factor В 

Seeding rate, 

thousand units/ha 

Factor С 

Growth and development phases 

"seeding - 

seedling" 

"seedling- 

blooming phase" 

"seedling 

phase - full 

maturity" 

(on the date of 

collecting the 

boxes) 

Without 

irrigation 

30 250 14 49 116 

350 14 49 114 

450 14 48 114 

60 250 14 51 114 

350 14 50 110 

450 14 50 112 

90 250 14 51 116 

350 14 50 113 

450 14 48 114 

 

Irrigation at 70% 

of the LM 

30 250 14 51 122 

350 14 50 120 

450 14 49 119 

60 250 14 51 118 

350 14 52 115 

450 14 49 114 

90 250 14 54 121 

350 14 52 119 

450 14 52 118 

LSD05 

Partial differences 

Factor А    6.6  

Factor В    1.9  

Factor С     3.3  

LSD05 

The average (main) 

effects 

Factor А    2.2  

Factor В    0.8  

Factor С     0.8  

Source: Own calculation. 
 

The results of the observations showed that 

the duration of the "seeding-seedling" period 

was the same for all variants of the 

experiment and amounted to 14 days on 

average over the years of research.  

One of the most important indicators of the 

rate of growth and development of plants is 

the duration of the "seedling-blooming" 

period. In this period, slight differences were 

observed between the options of irrigation and 

natural soil moistening, which was 1–3 days. 

The duration of the "seedlings-full maturity" 

phase was characterized by lower indicators 

in the variants without irrigation – 110 - 116 

days, than in the case of watering, where the 

vegetation period was extended by 3.6 - 5.2% 

and was within 114 - 122 days. It should be 

noted that, regardless of moisture conditions 

and plant density, the vegetation period in the 

variants of the experiment with a row spacing 

of 30 cm was somewhat shorter – by 1 - 2 

days, compared to the width of the row 

spacing of 60 and 90 cm (Fig. 1). 
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Fig. 1. The reaction of cotton plants of the Pidozerskyi 4 variety to duration of growth and development phases 

depending on the width of the rows and sowing rates under different conditions of moisture supply, days (average 

for 2012-2013, 2018) 

Source: Own calculation. 

 

As can be seen from Figure 2, the variability 

of the duration of the growing season 

depended significantly on soil moisture 

conditions (36.0%): with irrigation, the 

ripening period of the pods was extended by 

4-6 days. 

 

 
Fig. 2. Variability of the effective signs of the duration of the phases of growth and development of cotton plants of 

the Pidozerskyi 4 variety depending on the width of the rows and sowing rates under different conditions of 

moisture supply, days (average for 2012-2013, 2018) 

Source: Own calculation. 

 

Somewhat smaller variability of the 

vegetation period was observed depending on 

the width of the rows (11.0%) and even 

smaller - on the sowing rate (7.0%). 
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The main task in selecting a system of 

agrotechnical techniques for growing cotton 

varieties is to create such conditions that 

would best comply the requirements of the 

plants. In order to justify agrotechnical 

recommendations for growing high cotton 

yields, the dynamics of linear plant growth 

and their biometric parameters were studied in 

the conducted research. Biometric 

measurements on 10 medium plants from 

each plot were carried out in the phases of 

budding, blooming and full maturity on the 

date of collection of pods. As a result, the 

dynamic response of the Pidozerskii 4 cotton 

variety to soil moisture conditions, row 

spacing and sowing rates was determined 

based on the characteristics of "plant height" 

and "height of attachment of the first 

sympodial branch". 

The height of the plants, depending on the 

investigated factors, varied from 52 to 72 cm. 

In the budding phase, according to this 

feature, the difference of these indicators by 

variants was insignificant. During the 

blooming phase in the areas with natural 

moisture, the height of the plants, depending 

on the studied row spacing and density, 

ranged from 52 to 62 cm (Fig. 3). 

The highest values of 62 cm for this feature 

were observed with a row spacing of 90 cm 

and a seeding rate of 250,000 units/ha. 

Depending on these factors of influence, the 

most intensive growth of plants in height 

occurred before the flowering phase and 

reached its maximum in the phase of full 

maturity – 56 - 62 cm. 

The lowest value of the indicator was 

observed at the seeding rate of 350,000 

units/ha, regardless of the width of the rows.  
In the irrigated areas during the blooming 

period, the height of the plants, depending on 

the studied row width and density, ranged 

from 62 to 72 cm, which was 10 cm higher 

than the variants with natural soil moisture 

and was the highest at 72 cm with a row width 

of 90 cm and sowing rates 250 thousand 

units/ha.  

 

 
Fig. 3. The reaction of cotton plants of the Pidozerskyi 4 variety to duration of growth and development phases 

depending on the width of the rows and sowing rates under different conditions of moisture supply, days (average 

for 2012-2013, 2018) 

Source: Own calculation. 

 

A similar dependence was observed in the 

phase of full ripeness. Fluctuations of 

indicators for the "plant height" feature were 

within 52-72 cm. Research results show that 

irrigation turned out to be a significant factor 

influencing the height of cotton plants, 
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therefore, higher values of indicators for this 

feature were obtained on these variants, 

compared to non-irrigated areas. 

Variability of the formation of plant height 

depending on irrigation was 53.0%, the width 

of the rows and the density of plant stands – 

10.0% each (Fig. 4). 

 

 
Fig. 4. Variability of the effective signs of the formation of the height of cotton plants of the Pidozerskyi 4 variety 

under different conditions of soil moisture, row width and sowing rate, cm (average for 2012–2013, 2018) 

Source: Own calculation. 

 

Determining the height of the first sympodia 

of the studied cotton variety Pidozerskyi 4 is 

important, as it determines its suitability for 

mechanized harvesting. 

The height of attachment of the first sympodia 

of cotton plants on average over the years of 

research was affected by soil moisture 

conditions, row spacing and sowing rates.  

 

 
Fig. 5.  The reaction of cotton plants of the Pidozerskii 4 variety to the height of the attachment of the first sympodia 

depending on the conditions of soil moisture, the width of the rows and the rate of sowing, cm (average for 2012-

2013, 2018) 

Source: Own calculation. 
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Depending on the investigated factors, for 

cultivation without irrigation, this indicator 

varied between 10.5 and 13.4 cm, and was the 

highest at 13.4 cm for the row width of 30 cm 

and the seeding rate of 350 thousand units/ha 

(Fig. 5). 

When growing cotton under irrigation, the 

indicators of the height of attachment of the 

first sympodia were significantly higher – by 

6.0 - 8.0% or by 0.8 cm (according to LSD05 = 

0.1), compared to the options without 

irrigation, and ranged within 11.3 – 14.2 cm. 

The variant with a row width of 30 cm and a 

plant density of 350,000 units/ha stood out for 

the maximum height of the attachment of the 

first sympodia of 14.2 cm, as well as in non-

irrigated conditions. 

Therefore, the variability of the effective signs 

of attachment of the first sympodia depended 

to a large extent on the irrigation conditions 

and amounted to 62.0% (Fig. 6). A very small 

percentage of the influence on the formation 

of the height of attachment of the lower bean 

was exerted by the width of the interrows of 

2.0% and the density of the plants standing at 

8.0%. 

 

 
Fig. 6. Variability of the effective signs of the attachment of the first sympodia under different conditions of soil 

moisture, row width and sowing rate in cotton plants of the Pidozersky 4 variety, cm (average for 2012–2013, 2018) 

Source: Own calculation. 

 

For specific soil and climatic conditions, the 

optimal seeding rate for each variety is the 

one that ensures the formation of the 

maximum yield of raw cotton [14]. The 

calculation of plant stand density depending 

on the seeding rates indicated in the studies 

shows that this indicator in the phase of full 

maturity on the date of harvesting the pods 

decreased by 1.35-1.93 times, compared to the 

number of sown seeds, depending on the 

conditions of moisture and width row spacing. 

The death of plants before the harvest period 

can be explained by the fact that in the initial 

period of growth, before the appearance of the 

first 2 true leaves, cotton plants have a very 

delicate structure, as a result of which they are 

easily damaged under the influence of various 

external factors, including during mechanical 

processing crops. Thus, the average density of 

standing cotton plants at a seeding rate of 250 

thousand units/ha was 96 thousand units/ha, at 

a seeding rate of 300 thousand units/ha – 168, 

and at 350 thousand units/ha – 240 thousand 

units/ha of plants, respectively (Table 2). 

The data in Table 2 show that the density of 

cotton plants decreased with an increase in the 

width of the rows both in non-irrigated 

options and under irrigation conditions. For 

example, with a row width of 30 cm, the 

density of plants in the areas without 

irrigation was 112, 182, and 260 thousand 

units/ha, and at 90 cm – 88, 156, 218 

thousand units/ha; on irrigated areas, 
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respectively – 112, 182, 262 thousand units/ha and 83, 156 and 218 thousand units/ha. 

 
Table 2. The reaction of cotton of the Pidozerskyi 4 variety to the density of plant stands depending on the width of 

the rows and sowing rates under different conditions of moisture supply, thousand units/ha (average for 2012 - 2013, 

2018) 

Soil 

moisture 

conditions 

(factor A) 

Row 

spacing, cm 

(factor B) 

Density of standing plants in the phase of "full 

maturity", thousand per ha (factor C) 
The average 

factor of A, 

thousand 

pieces per 

hectare 

The average 

factor of  В, 

thousand 

pieces per 

hectare 

sowing rate, 

150 thousand 

pieces per 

hectare 

sowing rate, 

300 thousand 

pieces per 

hectare 

sowing rate, 

450 thousand 

pieces per 

hectare 

Without 

irrigation 

30 112 182 260 

168.2 

185.0 

60 90 172 236 166.0 

90 88 156 218 153.2 

Irrigation at 

70% lowest 

moisture 

content 

30 112 182 262 

167.9  60 92 166 240 

90 83 156 218 

The average factor of С, 

thousand pieces per hectare 
96.2 169.0 239.0  

Source: Own calculation. 
 

As a result of the research, it was established 

that the rate of seed sowing had a significant 

influence on the formation of the number of 

pods on the plant that opened before 

harvesting [4], as it increased, the indicators 

of the number of boxes decreased, and 

regardless of the conditions of soil moisture 

and the width of the rows. The reduction of 

these indicators occurred, on average, by 

43.9% (Fig. 7).  

 

 
Fig. 7. The reaction of cotton of the Pidozerskiy 4 variety to the formation of the number of bolls per plant 

depending on the conditions of soil moisture, the width of the rows and the rate of sowing, pcs. (average for 2012-

2013, 2018) 

Source: Own calculation. 
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The variability of the effective signs of the 

formation of the number of bolls per plant in 

cotton of the Pidozerskyi 4 variety depended 

most, by 86.0%, on the seeding rate. 

 

 
Fig. 8. Variability of the effective signs on the formation of the number of bolls per plant in cotton of the 

Pidozerskyi 4 variety depending on the conditions of soil moisture, the width of the rows and the rate of sowing, 

pcs. (average for 2012-2013, 2018) 

Source: Own calculation. 

 

A completely different pattern was observed 

in relation to the reaction of cotton plants to 

the formation of boll mass, depending on the 

studied Factors: larger bolls were observed in 

areas with a lower density of plant stands. 

Also, the formation of the mass of the box 

was influenced by the conditions of wet 

provision of sowing and the width of the rows 

(Fig. 9).  

 

 
Fig. 9. Reaction of cotton of the Pidozersky 4 variety to the formation of the mass of one box depending on the 

conditions of soil moisture, the width of the rows and the rate of sowing, g (average for 2012-2013, 2018) 

Source: Own calculation. 
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If in the variants without irrigation, the 

parameters of the mass of the box were in the 

range of 4.7 - 5.7 g, then in the irrigated areas 

- 5.2 - 6.2 g. The maximum value of the 

weight of the box of 5.6 g was observed in the 

areas with natural soil moisture in variants 

with a row spacing of 60 cm and a seeding 

rate of 300 thousand units/ha and 5.7 g with a 

row spacing of 90 cm and a sowing rate of 

250 thousand units/ha and 6.0 and 6.1 

thousand units/ha, respectively, on areas with 

irrigation. An increase in the width of the 

rows and the rate of sowing or a decrease, in 

relation to the above parameters, led to a 

decrease in the weight of the box. 

Variability of the effective signs of boll mass 

formation of pre-freezing raw cotton 

depended by 25.0% on the conditions of wet 

supply, by 15.0% - on the width of the rows, 

and by 16.0% - on the seeding rate.  

 

 
Fig. 10. Variability of the effective signs of the formation of the mass of one boll in cotton of the Pidozersky 4 

variety depending on the conditions of soil moisture, the width of the rows and the rate of sowing, g (average for 

2012-2013, 2018) 

Source: Own calculation. 

 

The competition of plants for material growth 

factors regulated by different conditions of 

soil moisture, the method and seeding rate - 

had a significant impact on the formation of 

the yield of cotton plants.  

Based on the results of the research, it was 

established that the maximum indicators of 

yield to frost raw were obtained with a row 

width of 60 cm, regardless of the moisture 

conditions: 2.56 t/ha with natural soil 

moisture and 3.02 t/ha on irrigated plots (Fig. 

11).  

Further narrowing of the row spacing to 30 

cm at the sowing rate of 300 thousand 

units/ha led to a decrease in pre-freeze raw 

material collection by 0.2 t/ha [4].  
Despite the drought resistance of cotton 

plants, a significant influence of irrigation on 

the formation of the yield of raw cotton was 

determined. The increase in yield on irrigated 

plots at the seeding rate of 300,000 units/ha 

was: for row widths of 30 cm – 17%, for 60 

cm – 18%, for 90 cm – 22%, compared to 

non-irrigated options. 

Correlation-regression analysis of the 

obtained data of the research results shows 

that there is a direct relationship between the 

formation of the crop and the number and 

weight of the box under natural moisture 

supply (Fig. 12). 

The correlation coefficient is 0.623 – 0.644, 

respectively.  

The mathematical model has the form 

у=23.248х2-112.45х+138.78, 

where у - productivity ratio; 

х – number of boxes on the plant; 

and 

у=3.5209х2-17.977x+27.863, 

where у - productivity ratio;  

х – the weight of one box. 
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The variability of the effective signs of yield 

formation of pre-frost raw cotton depended by 

66.0% on the conditions of moisture supply, 

by 3.0% - on the width of the rows, and by 

9.0% - on the seeding rate (Fig. 13). 

 

 
Fig. 11. Yield of pre-freeze raw cotton in the Pidozerskyi 4 variety depending on soil moisture conditions, row 

width and sowing rate, t/ha 

Source: Own calculation. 

 

 
Fig. 12. Correlation-regression model of yield formation depending on the number and weight of the box under the 

conditions of natural moisture supply (average for 2012-2013, 2018) 

Source: Own calculation. 
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Fig. 13. Variability of the effective signs of the formation of the yield of pre-freeze raw cotton in the Pidozerskyi 4 

cotton variety depending on the conditions of soil moisture, the width of the rows and seeding rate, t/ha (average for 

2012-2013, 2018) 

Source: Own calculation. 

 
Table 3. Economic efficiency of raw cotton growing depending on technological support (average for 2012-2013, 

2018) 
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30 

250 2.27 1,239 306 64.00 

300 2.52 1,447 277 68.00 

350 2.38 1,327 294 66.00 

 

60 

250 2.33 1,289 298 65.00 

300 2.65 1,558 264 69.00 

350 2.48 1,412 282 67.00 

 

90 

250 2.18 1,161 319 63.00 

300 2.40 1,345 291 66.00 

350 2.31 1,268 303 65.00 
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ri
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n
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7
0

%
 o

f 
th
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M
 

 

30 

250 2.72 1,480 307 64.00 

300 2.82 1,562 297 65.00 

350 2.77 1,518 303 65.00 

 

60 

250 2.90 1,634 289 67.00 

300 3.07 1,775 273 68.00 

350 2.77 1,518 303 65.00 

 

90 

250 2.84 1,582 292 66.00 

300 2.91 1,639 288 67.00 

350 2.90 1,629 290 66.00 

Source: Own calculation. 

 

According to calculations, the production of 

raw cotton is quite efficient and profitable. In 

all presented areas, it provided high indicators 

of net profit and profitability. Conditionally 
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net profit was 1,239-1,775 USD/ha, and the 

level of profitability was 63-69%. 

For the width of the rows of 60 cm, in areas 

with irrigation where the highest yield of raw 

cotton was formed – 3.07 t/ha, the maximum 

conditionally net profit of 1,775 USD/ha was 

obtained (Table 3). 

And although the maximum yield was 

obtained under irrigation conditions, the 

highest profitability of 69.00% and the lowest 

cost of funds per hectare of 264 USD/ha were 

observed on the plots without irrigation. 

So, the results of the research show that for 

irrigation on a plot with a row width of 60 cm. 

a high yield of 3.07 t/ha of raw cotton of the 

early ripening medium-fiber cotton variety 

Pidozerskyi 4 is ensured at the lowest cost of 

273 USD/ha and the highest profitability of 

68.00%. On non-irrigated areas. the maximum 

yield of 2.65 t/ha was obtained at an even 

lower cost of 264 USD/ha than on irrigation. 

and at the highest profitability of 69.00% in 

the conditions of the Southern Steppe of 

Ukraine. which makes it possible to use this 

agrotechnical technique as on non-irrigated 

areas  as well as on irrigated lands.  

  

CONCLUSIONS 
 

The formation of the number of pods on the 

plant that opened before harvesting was 

significantly influenced by the rate of seed 

sowing. with an increase in which the 

indicators of the number of pods decreased by 

43.9% on average in the experiment. 

regardless of the conditions of soil moisture 

and the width of the rows. 

The variability of the effective signs of the 

mass formation of the boll of pre-freeze raw 

cotton depended by 25.0% on the conditions 

of moisture supply. by 15.0% - on the width 

of the rows. and by 16.0% - on the seeding 

rate; the yield of domestic raw cotton 

depended by 66.0% on the conditions of 

moisture supply. by 3.0% - on the width of the 

rows. and by 9.0% - on the seeding rate. 

The significant impact of irrigation on the 

formation of the yield of frozen raw cotton 

was determined. The increase in yield on 

irrigated plots at the seeding rate of 300 

thousand units/ha was: for row widths of 30 

cm – 17%. for 60 cm – 18%. for 90 cm – 

22%. compared to non-irrigated options. 
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