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Abstract:  The results of observations carried out in agrocenoses of Uzbekistan with the help of 

analogs of sex pheromones of various species of moths, as well as two species of moths, are 

generalized. The species composition of moths, dominant and subdominant species were 

revealed. The possibility of using analogs of sex pheromones, both domestic and foreign, is 

shown to establish the species composition of the moth complex in agrocenoses of cotton crop 

rotation. And also a set of structural features of a cotton leaf was established, which correlate 

with the degree of damage to plants by various insect pests. 

Key words: ecology, ecological safety, pheromones, scoops, aphids, leaf structure, cotton, 

kenaf, corn, alfalfa, pesticides. 

Introduction 

Ecology acquired practical interest at the dawn of human development. In a primitive society, 

each individual, in order to survive, had to have certain knowledge about his environment or 

about the forces of nature, plants and animals. Like other fields of knowledge, ecology has 

evolved continuously, but unevenly throughout the history of mankind. 

In foreign countries of the 20th and 21st centuries "The problem of environmental safety has 

gone beyond the national and regional and has become a global problem for all mankind ... 

Mankind really felt the threat it faces, which results in an anthropogenic impact on the 

environment." Intensive human economic activity has brought the world to the brink of 

ecological disaster. Human impact on the environment is multifaceted. The main anthropogenic 

factors destroying the environment are: urban growth, mining, road transport, industry and 

agricultural chemicals. In the protection of plants from pests, chemical methods were mainly 

used. In the deterioration of the environment, chemical exposure is in the first place. The role of 

chemical objects in human life can hardly be overestimated. They are given one of the important 
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places in the fight against pests, diseases and weeds of agricultural crops, but the effects of 

pesticides are never unambiguous. Pesticides used in agriculture are organic compounds that are 

toxic not only to pests, but also to humans and animals. Man uses pesticides to destroy a limited 

number of organisms, which make up no more than 0.5% of the total number of species 

inhabiting the biosphere, while pesticides, when used, affect all living organisms. When carrying 

out protective measures, pesticides are always directed against the population [8]. Due to 

environmental problems, it is currently relevant to develop varieties that are resistant to various 

pests, created on the basis of wild species with a high sustainable potential, as well as the use of 

pest pheromones in agriculture as a method of pest control and their advantages over pesticides. 

from an environmental point of view. 

Modernization and intensive development of agriculture means the implementation of 

investment projects for the construction of new, reconstruction and modernization of existing 

processing enterprises, the widespread introduction of intensive methods in agricultural 

production, primarily modern water and resource-saving agricultural technologies, the use of 

high-performance agricultural machinery; expansion of research work on the creation and 

introduction into production of new breeding varieties of agricultural crops resistant to diseases 

and pests, adapted to local soil, climatic and environmental conditions. [Lebedeva K.V.] 

The studies were carried out with the aim of minimizing and, if possible, eliminating the adverse 

effects of anthropogenic factors, ensuring the safety of the environment and people. 

 Pheromones are one of the types of external stimuli that affect the behavior and physiological 

state of insects, a complex of special olfactory signals. These are biological markers of a kind, 

volatile chemosignals that govern neuroendocrine behavioral responses, developmental 

processes, and processes associated with social behavior and reproduction. Dangerous pests of 

agriculture are scoops of this. Noctuidae and Cotton aphid (Aphis gossypii Glov) causing great 

damage to cotton and other farms. With a strong infestation of these pests, yield losses can 

exceed 50%.  

Anatomical signs of leaf structure play an important role for breeding new varieties [Abdullaev 

A.A .; Fryxell P. A.]. The leaf has been studied for a long time by scientists of various profiles. 

With a general structure plan, species and varieties can be distinguished that are more resistant to 

piercing-sucking pests. There is information about the relationship between the totality of the 

anatomical features of the leaf (thickness of the cuticle, lower epidermis and spongy layer, as 

well as the number, length and type of leaf hairs) and damage by various insect pests [Klyat VP; 

Le Diouen Ankh; Grabovec N.V]. 

Material and methods 

The research material was the promising variety Genofond-2 and the original parental forms: 2 

wild species Gossypium thurberi Tod. And raimondii Ulbr., As well as the variety Tashkent-1, 
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used in the creation of this variety. For comparison of the leaf blade, aphid-resistant arboreum 

subsp. Obtusifolium, arboreum subsp. Nanking, Kenaf. 

For the preparation of preparations, the generally accepted technique was used [Pakhomova 

MG]. Leaves of a mature plant from 5-7 sympodial branches were taken. Leaves were cut with 

an area of 1 cm2 from the central zone (on both sides of the main vein of the leaves of the middle 

formation). 

It is believed that only a combination of most of the anatomical features of the leaf structure can 

provide resistance to insect pests (aphids). For resistance to aphids (Aphis gossypii) in a cotton 

leaf, the cuticle thickness must be at least 0.85 microns. In the studied representatives, it is more 

than 0.85 µm (Table 1). The greater the height and thickness of the walls of epidermal cells, not 

less than 20.0 microns from the abaxial side of the leaf, the less infestation by aphids of the 

plant. On this basis, none of the studied representatives is suitable. The height of the spongy 

parenchyma should be no more than 98.5 microns, since the higher it is, the more loose (thurberi 

- 84.3 ± 8.6 microns, arboreum subsp. Obtusifolium - 82.9 ± 2.8, arboreum subsp. Nanking - 

86.7 ± 12.1). But arboreum subsp. Оbtusifolium, arboreum subsp. The nanking structure of the 

mesophyll is somewhat different from that of other varieties. In particular, these two subspecies 

have an additional rather high columnar layer on the abaxial side (Fig.), Which contributes to 

better protection of the leaf from the penetration of the aphid stylet into the spongy parenchyma 

and the suction of nutrients from the sieve tubes of the conducting bundles, as well as mesophyll 

transport cells rich in metabolic products ... The hairs on the leaf surface of an adult plant should 

be short, and their number should not exceed 17.5 per 1 mm2 (Table 2).  

Otherwise, a kind of microclimate is created on the surface of the leaf, favorable to the habitat of 

aphids. Comparative analysis of the cross section revealed the similarity of the total thickness of 

the leaf blade, the height of the columnar and spongy parenchyma of the varieties Genofond-2 

and Tashkent-1. Epidermal analysis of the leaf showed similarity in only one feature - the 

number of epidermal cells on the adaxial side of the leaf. The indices of arboreum subspecies are 

significantly different from the rest of the studied representatives. The epidermal cells on both 

sides of the leaf are larger than in other representatives, and their number is 1 mm2 less, there are 

no significant differences between them.   
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G. 

Thurbe

ri 

G. 

Raimondii 
Tashkent -1 

The gene pool 

-2 

G.arboreum 

subsp. 

Obtusifolium 

G.arboreum 

subsp. 

Nanking 

Total sheet 

thickness 

166.0±

14.3 
230.0±24.5 342.0±32.5 304.2±12.7 283.2±12.3 257.8±13.1 

C
u

ti
cl

e
 Adaxial 

1.3±0.0

8 
2.8±0.1 5.4±0.6 7.08±0.6 5.4±0.4 5.85±1.1 

Abaxial 
1.0±0.0

7 
2.5±0.6 3.9±0.4 7.5±0.5 9.6±4.7 5.7±0.3 

E
p

id
er

m
is

 

Adaxial 
11.3±0.

9 
18.3±1.2 21.3±1.9 15.4±0.8 20.8±4.6 23.7±1.9 

Abaxial 
10.1±1.

1 
15.4±12.6 19.9±2.0 14.9±0.9 10.4±3.1 13.3±0.9 

Columnar 

parenchyma 

58.0±5.

9 
87.0±9.1 119.1±13.4 119.9±6.1 

100.0±8.2
1 

54.0±3.6
2
 

74.5±6.1
1 

48.1±3.3
2 

Spongy 

parenchyma 

84.3±8.

6 
104.0±9.8 172.9±16.7 139.4±5.6 82.9±2.8 86.7±12.1 

 

Table 1. 

Thickness of tissues of a plate of a deterministic sheet, microns, мкм, n=10. 

Note: 1 - the linear size of the columnar tissue located closer to the upper side of the leaf blade. 

2 - the linear size of the columnar tissue located closer to the underside of the leaf blade. 

The same trend is observed for the number of stomata and hairs. There are no significant 

differences between these subspecies, and significant differences were noted with other studied 

representatives. 

Thus, the Genofond-2 variety has one anatomical indicator of the leaf structure, which 

determines the resistance to aphids - the thickness of the cuticle. The arboreum are aphids 

resistant due to an additional layer of columnar parenchyma and a low spongy layer. 

The number of the moth complex in agrocenoses of the cotton crop rotation 

In the surveyed fields of cotton crop rotation (cotton, kenaf,), the scoop complex, determined by 

the presence of pheromones, is usually of the same type. However, in some years differences 
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were observed, which mainly concerned small species. Thus, in all areas, the bindweed 

(Emmeliatrabealis) was the dominant species, the exclamation moth (Agrotisexclamationis) and 

the winter moth (Agrotissegetum) were subdominant. In a cotton field, bindweed 

(Emmeliatrabealis), winter moth (Agrotissegetum), exclamation moth (Agrotisexclamationis), 

cotton moth (Helicoverpaarmigera), meadow moth (Mythimnaunipuncta), as well as gamma 

moth (Autographagamma n) , upsilon scoop (Agrotisipsilon). In cotton fields, scoop was the 

dominant species. 

Table 2.  

Anatomical signs of the plate of the deterministic leaf, N=10 

 

bindweed (Emmeliatrabealis), subdominant - exclamation (Agrotisexclamationis) and winter 

(Agrotissegetum) scoops. So, one day after the installation of pheromone traps, 14.7 individuals 

were caught on red peppers, and 11 individuals on tomatoes and alfalfa. According to available 

data, the generalized economic threshold of harmfulness is considered to be the capture, on 

average, for one trap per day (night) of 5 or more butterflies of winter moths (Agrotissegetum), 

which corresponds to a caterpillar density of 2.6 - 4.0 individuals per 1 m
2
. (tab. 3,4) 

Representatives 

 

Signs 

G.thurbe

ri 

G.raimon

dii 

Tashkent 

-1 

Gene 

pool2 

G.arboreum 

subsp. 

Obtusifoliu

m 

G.arboreu

m subsp. 

Nanking 

Epidermal 

number 

Small 

Cells 

Адакс 
2528.0 

±261.8 

1992.0 

±195.3 

1230.0 

±135.6 

2524.4 

±185.8 

1170.0 

±127.4 

1140.0 

±132.8 

Абакс 
2732.0 

±294.3 

1800.0 

±159.4 

1365.3 

±142.5 

3315.6 

±281.9 

1730.0 

±160.8 

1250.0 

±142.7 

The number 

of 

periostatic 

cells 

Адакс 3 3 3 3 3 3 

Абакс 

3 3 3 3 3 2-4 

Number of 

stomata 

Адакс 96.0 

±8.6 

80.0 

±5.6 

56.3 

±8.2 

180.0 

±14.4 

160.0 

±15.4 

160.0 

±12.6 

Абакс 204.0 

±15.3 

130.0 

±10.6 

102.8 

±6.9 

513.0 

±30.3 

249.0 

±28.2 

250.0 

±25.7 

Number of 

hairs 

Адакс 3.7 

±0.1 

3.1 

±0.1 
- 

48.6 

±5.1 

12.0 

±2.1 

10.0 

±1.9 

Абакс 44.0 

±2.6 

4.2 

±0.1 

1.9 

±0.06 

77.4 

±8.1 

14.0 

±2.1 

5.0 

±0.8 
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Table 3. 

Indicators of species diversity of the moth complex in cotton crop rotation fields (Yukori-

Yuz village) 

 

Index Corn Kenaf Index Corn Kenaf 

H±mH 1.178±0.05 0.648±0.080 H±mH 0.968±0.078 1.088±0.0007 

λ±mλ 0.391±0.0008 0.677±0.002 λ±mλ 0.416±0.0008 0.440±0.002 

 

Table 4. 

Indicators of the relative abundance of Pί and species diversity (H, λ) of the complex of moth 

agrocenoses of cotton crop rotation (Yukori-Yuz village) 

Scoop type and 

indicator 

Kenaf Kenaf-cotton 

border 

Alfalfa Corn 

Indicators of relative abundance 

Winter 0.166 0.095 0.179 0.84 

Exclamation 0.075 0.148 0.208 0.84 

Bindweed 0.479 0.451 0.233 0.700 

Gamma 0.276 0.238 0.216 0.210 

A drop 0.002 0 0.074 0 

C-black 0.0008 0.001 0.046 0 

 

Species diversity indicators 

H±mH 1.199±0.93 1.198±0.020 1.326±0.032 0.809±0.043 

λ±mλ 0.339±0.002 0.157±0.0002 0.180±0.002 0.541±0.004 

 

In this regard, we are in the fields of the village of Yukori-Yuz and the Research Institute of 

Vegetable and Melon Crops in the Tashkent District of the Tashkent Region. the study of the 

species composition and abundance of some species of moths was carried out using known 

synthetic sex pheromones. The latter were used: for the winter moth Agrotis segetum - two-

component synthesis systems (OC-75 and OC-77), and then three - (OC-8) and four-component 

systems (OC-8-2), made in; for the exclamation moth Agrotis exclamationis - a two-component 
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mixture (BC-23), and then a four-component pheromone (BC-123); for the bindworm Erastria 

trabealis - cis-5-decenyl acetate at a dose of 1 mg; for scoops - gamma Autographa gamma - a 

mixture of dodecenyl acetate and cis-7-dodecenol (SG-86); scoops-drop Autographa (Plusia) 

confusa- cis-7-dodecenyl acetate at a dose of 1 mg; scoops - ipsilon Autographa ipsilon - a 

mixture of cis-7-dodecenyl acetate and cis-9-tetradecenyl acetate; scoops C-black Amathes C-

nigrum-cis-7-tetradecenyl acetate and cotton scoops Heliothis armigera-two-component system 

cis-11 and cis-9-hexadecenal [Jacobson M]. 

Conclusion 

Unfortunately, cotton crops are often affected by diseases: Fusarium and Verticillium wilt; boll 

and stem hommosis; root rot; microsporiasis and alternaria; fiber curl and others. 

There are several measures to control and prevent cotton diseases. This is the timely elimination 

of pests, prevention of stem adhesion, improved plowing, separate collection of healthy and 

affected cotton, high-quality harvesting of predecessors, in the stubble of which insect vectors of 

diseases hibernate, timely fertilization (to increase immunity), and, of course, chemical treatment 

and spraying with a solution urea in the phase of 3-4 leaves. Cotton pests are spider mites, thrips, 

aphids, various types of scoops, boxworm and some others. 

 Control measures: chemical agents (certain preparations have been developed for each type of 

insect), biological methods (launching trichograms and gabrobracons on the fields, which destroy 

larvae and caterpillars), high-quality autumn cleaning of fields from infected plants, their 

removal and destruction; removal of mulberries or other trees growing near crops, winter 

watering, deep autumn plowing. 

The use of biological remedies is, perhaps, of the greatest interest. Trichogramma and 

gabrobracon are parasites of most insects that damage crops. Moreover, trichograms affect the 

eggs of pests, and the gabrobracon - adult insects. The use of biological measures for pest control 

of crops can significantly reduce, or even completely abolish, insecticidal treatments of fields. 

This leads, on the one hand, to a decrease in the cost of preparations with a high preservation of 

plants, and on the other hand, it allows to grow crops without the use of chemicals. 

Thus, the Genofond-2 variety has one anatomical indicator of the leaf structure, which 

determines the resistance to aphids - the thickness of the cuticle. Arboreum are aphids resistant 

due to an extra layer of columnar parenchyma and a low spongy layer. 
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