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ABSTRACT 

In this article presents the obtained data on research the effect of low-frequency electromagnetic fields on the 

vegetative organs of cotton in conditions of normal and insufficient water regime. On the basis of the obtained 

results was revealed that the treatment of the vegetative organs of cotton with EMF will accelerate the growth-

development, ripeness and resistance to water deficiency. 
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INTRODUCTION 
As you know, stress (hardening) increases 

other resistance to various harmful environmental 

factors. In this case, different data use different 

sources of electromagnetic fields: permanent 

magnets, sinusoidal fields of industrial frequencies of 

50 hertz and other frequencies, pulse fields with 

different characteristics [1-2]. In addition, the effect 

of electromagnetic fields at other stages of plant 

development has practically not been studied, and the 

effect of various stress factors, for example, salinity 

or lack of water, has been poorly studied [3-4]. In the 

textbook "Electrotechnology" [5], it is recommended 

to carry out pre-sowing treatment of seed treatment 

with EMF, provided that they are not of high quality 

or that the growing environment does not correspond 

to the requirements of the genotype. Under optimal 

modes of electrical stimulation, the sowing qualities 

of seeds (germination energy, germination) improve, 

plant growth is accelerated, resistance to unfavorable 

environmental factors increases, which can result in 

an increase in yield by 5-20%. Moreover, the 

probability of a positive effect depends on many 

factors and ranges from 0.50 to 0.75. Such low 

reproducibility is in many cases the complexity and 

high cost of seed treatment plants. Despite these 

problems, it forces researchers to continue research in 

this direction. The stimulation of plants by EMF at 

the stages of vegetative development has been little 

studied, although there are a lot of works on the 

acting artificial EMF on living organisms in general 

and plants in particular, however, the mechanisms of 

this influence are hypotheses that need to be 

confirmed [6-7]. 

 

MATERIALS AND METHODS 
The research material was the lines of the 

genetic collection of cotton of the species G.hirsutum 

L. L-452, L-4112 and the economic varieties Sultan, 

Ibrat. Field experiments on the experimental field of 

the NUUz botanical garden. The lines and varieties 

were sown in two plots, which were carried out in 

two background regimes - the regime of optimal 

water supply and (70-72% of soil moisture content 

(WT, irrigation 1: 2: 1) and the mode of insufficient 

water supply (48-50% WT, irrigation) 1: 1: 0). In 

each of the two background sources, each cultivar 

and line was planted in different rows with 25 plants 
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in a row, i.e. 75 plants per cultivar and line according 

to the sowing scheme 90 x 20 x 1. During the 

flowering period for 10 days, the vegetative organs 

were treated with EMF and electric wires at 

frequencies of 4 Hz. 

 

RESULTS AND DISCUSES 
The obtained values are presented in tables 1 

and 2, which show the average values and differences 

between the plants of the experimental and control 

variants in the height of the main stem and the 

number between the nodes in the periods of 

flowering and ripening. 

Significant differences and superiority of the 

experimental plants over the control plants during the 

flowering period were observed among the plants of 

the Ibrat variety (K-57.5 ± 2.11 cm.; O-67.4 ± 1.91 

cm; P-9.9) and in the line L -452 (K-71.2 ± 1.96 cm; 

O-73.3 ± 1.87 cm; P-2.1), L-4112 (K-80.3 ± 2.19 cm; 

O- 81.3 ± 2.14 cm; P-1.0) under conditions of normal 

water supply, and under conditions of water 

deficiency in the Sultan variety (K-56.3 ± 1.86 cm; 

O-62.6 ± 2.15 cm ; R-6.3) and in lines L-4112 (K-

55.1 ± 2.05 cm; O-65.2 ± 1.96 cm; R-10.1), L-452 

(K-54 , 1 ± 1.91 cm; O-57.0 ± 2.04 cm; P-2.9) 

according to the growth of the main stem. In terms of 

the number between nodes in the normal mode of 

water supply, the superiority of experimental plants 

over control observations in the Sultan variety (K-

18.6 ± 0.29; O-19.1 ± 0.33) and in the L-4112 line 

(K-18.1 ± 0.34; O-18.6 ± 0.31), L-452 (K-17.1 ± 

0.30; O-17.8 ± 0.29), and in the mode of water 

deficiency in the Sultan variety (K -17.3 ± 0.27; O-

17.8 ± 0.29 and in lines L-4112 (K-15.2 ± 0.33; O-

15.9 ± 0.32). were observed in the variety Ibrat 

(Table 1). 

 

 

Tab. 1. Indicators of growth and the number of internodes under the influence of EMF on the vegetative 

organs of plants, varieties and lines during the flowering period 

 

Materials Main stem height  M±m (sm) 

Normal mode Water deficient mode 

K O P K O P 

Sultan 71,4±1,67 71,6±2,31 0,3 56,3±1,86 62,6±2,15 6,3 

Ibrat 57,5±2,11 67,4±1,91 9,9 47,8±1,94 48,2±1,89 0,4 

L-4112 80,3±2,19 81,3±2,14 1,0 55,1±2,05 65,2±1,96 10,1 

L-452 71,2±1,96 73,3±1,87 2,1 54,1±1,91 57,0±2,04 2,9 

Number between nodes  M±m (pc) 

 

Materials 
Normal mode Water deficient mode 

K O P K O P 

Sultan 18,6±0,29 19,1±0,33 0,5 17,3±0,27 17,8±0,29 0,5 

Ibrat 16,5±0,31 16,7±0,35 -0,2 15,8±0,32 15,1±0,27 -0,7 

L-4112 18,1±0,34 18,6±0,31 0,5 15,2±0,33 15,9±0,32 0,7 

L-452 17,1±0,30 17,8±0,29 0,7 14,7±0,31 14,8±0,34 0,1 

     For note: K-control, O-experience, P-difference. 

By the height of the main stem during the 

ripening period, the following results were obtained: 

in the mode of normal water supply, the Ibrat variety 

(K-72.3 ± 2.11 cm; O-77.9 ± 2.11 cm, P-2.9), variety 

Sultan (K-81.2 ± 2.17 cm; O-84.1 ± 1.87 cm, R-5.6), 

line L-452 (K-93.4 ± 2.11 cm. ; O-95.7 ± 1.96 cm, P-

1.6) and line L-4112 (K-91.7 ± 2.07 cm; O-93.3 ± 

1.96 cm, P -2.3), and in the mode of insufficient 

water supply, line L-4112 (K-59.8 ± 2.15 cm; O-68.4 

± 2.23 cm, R-8.6), variety Sultan (K -61.4 ± 2.14 cm; 

O-68.5 ± 2.15 cm, R-7.1), line L-452 (K-57.3 ± 1.95 

cm; O-60 , 1 ± 1.94 cm, P-2.1) and variety Ibrat (K-

52.9 ± 2.04 cm; O-54.1 ± 2.11 cm, P-1.2). In terms of 

the number between the nodes in both modes of 

water supply (normal and water-deficiency), the 

superiority of the experimental plants over the 

control plants was observed in the Sultan variety and 

in the L-4112, L-452 lines (Table 2). Variety Ibrat, 

responding less to EMF in both water supply 

conditions, on the contrary, the control plants 

outperformed the experimental plants (normal mode 

P-0.4; water-deficient mode P-0.3). 
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Tab. 2. Indicators of growth and the number of internodes under the influence of EMF on the vegetative 

organs of plants of varieties and lines during ripening 

 

Materials Main stem height  M±m (sm) 

Normal mode Water deficient mode 

К О Р К О Р 

Sultan 81,2±2,17 84,1±1,87 2,9 61,4±2,14 68,5±2,03 7,1 

Ibrat 72,3±2,11 77,9±2,21 5,6 52,9±2,04 54,1±2,11 1,2 

L-4112 91,7±2,07 93,3±1,96 1,6 59,8±2,15 68,4±2,23 8,6 

L-452 93,4±1,96 95,7±1,91 2,3 57,3±1,95 60,1±1,94 2,8 

Number between nodes  M±m (pc) 

 

Materials 
Normal mode Water deficient mode 

К О Р К О Р 

Sultan 19,2±0,33 19,9±0,28 0,7 17,5±0,31 17,8±0,29 0,3 

Ibrat 17,7±0,39 17,3±0,31 -0,4 16,1±0,27 15,8±0,34 -0,3 

L-4112 19,2±0,31 19,8±0,26 0,6 16,0±0,30 16,9±0,37 0,9 

L-452 19,4±0,28 20,3±0,32 0,9 15,4±0,29 15,9±0,33 0,5 

     For note: K-control, O-experience, P-difference. 

 

On table 3 shows the results of the analysis 

of the number of sympodial branches and the number 

of bolls during the ripening period. As can be seen 

from the data in the table, the superiority of 

experimental plants over control plants under 

conditions of normal water supply in the following 

order, line L-452 (K-13.4 ± 0.31 pcs.; O-14.3 ± 0.35 

pcs.; R- 0.9) and L-4112 (K-13.1 ± 0.29 units; O-13.8 

± 0.36 units; R -0.7), then Sultan varieties (K-13.3 ± 

0.29 pcs.; O-13.9 ± 0.37 pcs.; R-0.6) and Ibrat (K-

12.3 ± 0.32 pcs., O-12.7 ± 0.41 pcs. , P-0.4). In the 

mode of water deficiency, in addition to variety Ibrat, 

a clear superiority of experimental plants over control 

plants was observed in lines L-4112 (R-0.9 pcs.), L-

452 (R-0.6 pcs.) And in variety Sultan (F- 0.4 pcs.). 

According to the number of bolls, the following 

results were obtained: under normal water conditions 

- variety Ibrat K-6.4 ± 0.39; O-10.1 ± 0.48 (R-3.7 

pcs.), Line L-4112, line K-11.7 ± 0.43; O-12.9 ± 0.46 

(P-1.2 pcs.), Variety Sultan K-9.7 ± 0.47; O-10.6 ± 

0.51 (P-0.9 pcs.) And line L-452 K-10.4 ± 0.38; O-

11.2 ± 0.44; Р-0.8 pcs.), And in conditions of water 

shortage, at the beginning the Sultan K-5.5 ± 0.43 

variety; O-8.2 ± 0.54 (P-2.9 pcs.), Then the variety 

Ibrat K-4.2 ± 0.47; O-6.3 ± 0.38 (P-2.1 pcs.) And 

lines L-4112 K-6.3 ± 0.50; O-8.40 ± 0.46 (R-2.1 

pcs.), L-452 K-4.9 ± 0.41; O-5.3 ± 0.57; P-0.4 pcs. 

(Table 3). 

Tab. 3. Indicators of the number of sympodial branches and bolls under the influence of EMF on the 

vegetative organs of plants of varieties and lines during ripening 

 

Materials 
number of sympodial branches   M±m (pc) 

Normal mode Water deficient mode 

К О Р К О Р 

Sultan 13,3±0,34 13,9±0,37 0,6 11,1±0,28 11,5±0,33 0,4 

Ibrat 12,3±0,32 12,7±0,41 0,4 10,4±0,34 10,2±0,31 -0,2 

L-4112 13,1±0,29 13,8±0,36 0,7 10,7±0,37 11,6±0,28 0,9 

L-452 13,4±0,31 14,3±0,35 0,9 10,5±0,32 11,1±0,34 0,6 

number of cotton bolls     M±m (pc) 

Materials 
Normal mode Water deficient mode 

К О Р К О Р 

Sultan 9,7±0,47 10,6±0,51 0,9 5,5±0,43 8,2±0,54 2,9 

Ibrat 6,4±0,39 10,1±0,48 3,7 4,2±0,47 6,3±0,38 2,1 

L-4112 11,7±0,53 12,9±0,46 1,2 6,3±0,50 8,4±0,46 2,1 

L-452 10,4±0,38 11,2±0,44 0,8 4,9±0,41 5,3±0,57 0,4 

     For note: K-control, O-experience, P-difference. 
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CONCLUSIONS 
Thus, the following can be noted: - the effect 

of low-frequency EMF on the vegetative organs of 

plants in the varieties Sultan, Ibrat and in the line L-

4112, L-452, dynamic growth was observed along 

the height of the main stem both under normal water 

conditions and under water conditions. deficiency, 

superiority of experimental plants over control plants; 

- in terms of the number between nodes and 

sympodial branches, the superiority of the 

experimental plant variants over the control plant 

variant was observed in the Sultan variety and in the 

L-4112, L-452 lines, such a change in the studied 

traits was not observed in the Ibrat variety; 

- in terms of the number of bolls, significant 

differences in the condition of the normal water 

supply regime were observed in the Ibrat variety and 

in the L-4112 lines, and in the condition of 

insufficient water supply in the Sultan, Ibrat and L-

4112 varieties. 
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