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ТҰЖЫРЫМДАМА

Есеп 278 б., 8 сурет, 16 кесте, 36 дереккөз, 66 қосымша.
ТРАНСФЕРТ, БЕЙІМДЕУ, ҚОС ҚАТАРЛЫ ЕГІС, ТАР ЕГІС ТЕХНОЛОГИЯСЫ, ӨСІМДІК ҚОРҒАУ, МАҚТА
Зерттеу нысаныдары - мақтаның жаңа сорттарын өсіруде өсіріп-баптаудың шетел технологияларын трансферттеу және Түркістан облысының жергілікті жер жағдайына бейімдеу және аса қауіпті зиянкестер.
Зерттеу мақсаты - шитті мақта өнімділігі мен сапасын арттыру, өсіріп баптау технологиясын жетілдіру және мақта қозасын аса қауіпті зиянкестерден қорғау тиімділігін биологиялық әдістерді қолдану арқылы арттыру. 
Зерттеу әдісі немесе жұмыстың әдістемелігі - зерттеулер мақта бойынша алқаптық тәжірибелерді жүргізу әдістемелігіне сәйкес жүргізілді.     
Жұмыс нәтижесі және оның жаңалығы: Мақтаның өнімділігі мен сапасын арттыру және аса қауіпті мақта зиянкестерінің санын бақылаудағы жетілдірілген әдістерін қолдану бойынша бойынша ұсыныстар әзірленді.
Мақта зиянкестеріне қарсы браконды, трихограмманы жаппай өндіру және қолдану бойынша әдістемелік нұсқаулар жарияланды.
Енгізу деңгейі - «Кетебай», «Хамро-Ата», «Нұралы Жол-Ж» ауылшаруашылығы товар өндірушілерімен ғылыми әзірлемелерді ендіру бойынша лицензиялық келісім жасалынды. Ғылыми әзірлемелер Түркістан облысы, Мақтаарал және Жетісай аудандарында 80 гектардан астам алқапта «Искандер», «Ақан», «Амалбек-Ата», «Сабыр» және «Жорабек ата» шаруа қожалықтарында енгізілді.
Зерттеу нысанының болжау ұсынысы – Әзірлеме алынатын өнімнің бәсекеге қабілеттілігін арттыруға және агроценоздардың фитосанитарлық жағдайын оңтайландыруға ықпал етеді. 
Нәтижелердің қолдану аймағы: Қазақстанның оңтүстігінің мақта өсіретін аудандары.
Экономикалық тиімділігі немесе жұмыстың маңыздылығы - мақта өсірудің қос қатарлы егісінің шетелдік технологиясы ең жоғары таза табысты қамтамасыз етті, яғни 193,6% рентабельділікте – 491852  теңге/га.
 «Galleria mellonella L. өсіру үшін жасанды қоректік ортаны дайындау  тәсілі» тақырыбындағы пайдалы модельге патент алуға өтінім берілді.



ABSTRACT 

Report  278 p., 8 fig., 16 tables., 36 sources, 66 appl. 
TRANSFER, ADAPTATION, TWO-LINE SOWING, NERROWED SOWING TECHNOLOGY, PLANT PROTECTION, COTTON, 
The object of research is the transfer, adaptation of foreign technologies for sowing cotton to the local soil and climatic conditions of the Turkestan region and especially dangerous pests.
Purpose of research: Increasing the yield and quality of raw cotton, improving the cultivation technology and increasing the efficiency of protecting cotton from especially dangerous pests.
Method of work: The studies were carried out according to the method of field experiments with cotton.
Results of work and their novelty:
Recommendations for increasing yield and cotton quality and recommendations for using of improved methods to control the number of especially dangerous pests of cotton have been developed.
[bookmark: _GoBack]The guidelines for mass production and using lacewing bracon, trichogram against cotton pests were published. 
Degree of implementation – implemented the license agreement with agricultural producers “Keteby”, “Khamro-Ata and “Nuraly-Zhol Zh” for using the scientific developments. Scientific developments were introduced to business structure such as: collective farms “Iskander”, “Akan”, “Amalbek-Ata”, “Sabyr” and Zhorabek-Ata” on the area more than 80 ha in Maktaaral and Zhetysay regions of Turkestan oblast. 
Forecast proposal: Research results will promote increasing competitiveness of the products obtained and optimizing the phytosanitary situation of agrocenoses.  
Area of implementation of results: cotton-growing regions of the south of Kazakhstan.
Cost effectiveness or value of work: Foreign technology of two-line sowing cotton provided the largest net income and was received 491.852 tenge/ha with a profitability of 193.6% according to the calculation. 
An application has been filed for utility model patent “Method for the production of an artificial nutrient medium for breeding Galleria mellonella L.». 
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TERMS AND DEFINITIONS

In this R&D report, the following terms are used with appropriate definitions:
	insecticides
	preparations used against plant pests

	isolates
	microorganisms isolated from a specific source

	pesticides
	chemicals used to protect plants 

	substrate
	a supporting component or a nutrient medium for plants and microorganisms


































DEFINITIONS, DESIGNATIONS   AND ABBREVIATIONS

sc                        suspension concentrate
ec                        emulsion concentrate
MPC                   maximum permissible concentration
w.p.                    wettable powder
p.                        page
b.                        book
tab.                      table
G. Hirzutum       Gossipium Hirzutum
G. Barbadenense   Gossipium Barbadenense
F1                        first generation
th                         thousand hectares
RK                      Republic of Kazakhstan
other                   et.al.
agr.                     agriculture
RI                       research institute
ha                        hectare
mm                     millimeter
07.15.18             date, month and year
pc.                       pieces
etc.                      etc.
kg / ha                 kilogram per hectare
m3 / ha                 cubic meters per hectare
l / ha                    liters per hectare
quantity               quantity
c / ha                    centners per hectare
days                     days
km                        kilometers
wed average         w.a.
those                      i.e
because as             b.as
St.                          standard
tons                        t.
EPH                       economic threshold of harmfulness
INTRODUCTION

Cotton is the second export agricultural crop of Kazakhstan after wheat. Today about 500 thousand inhabitants of the region are employed in cotton growing. Cotton production is not only an economic, but also a social issue, on the successful solution of which the well-being of these people depends.
In the region, cotton is sown by more than 41 thousand agricultural enterprises on an area of about 127.4 thousand hectares. Cotton is a labor-intensive crop that requires large production costs.
In the face of tough global competition, improving the competitiveness and export potential of domestic cotton products is a top priority. Today, one of the tasks of cotton growing is to increase the production of raw cotton precisely by increasing the yield. And for this, it is necessary to observe effective cotton crop rotations, the correct approach to the cultivation of this crop, agricultural technology and, accordingly, the technology of sowing cotton.
As mentioned above, cotton growing in the Republic of Kazakhstan is one of the main branches of the agricultural sector of the economy. Cotton has a high competitiveness and high expert potential; therefore, it is defined as a priority direction of state policy in the field of the agro-industrial complex.
Cotton in Kazakhstan is cultivated only in the Turkestan region on an area of 120-130 thousand hectares, with an average yield of 24.0-26.0 c / ha. The state program for the development of the agro-industrial complex of the Republic of Kazakhstan for 2017-2021 sets the task of increasing the average yield of cotton in the republic to 30 c / ha by 2021 with an average sown area of 100.0 thousand hectares.
It is known that in 1998, 2002, 2003, 2014 and 2017, in all cotton-growing regions of southern Kazakhstan, there was a massive damage to cotton crops by the cotton bollworm, caradrina and other pests. In most areas, the crop loss has reached 40-70% or more. Not timely and widespread pest control in peasant farms, when there is a migration of pests from cultivated fields to uncultivated crops, leads to significant damage to the crop.
Cotton protection from pests in South Kazakhstan is carried out mainly through the use of chemicals that have clear advantages over others: it is available, relatively cheap, quickly and effectively destroys harmful insects. However, prolonged use of the same insecticides or drugs with a similar mechanism of toxic action leads to the emergence of resistance.
Meanwhile, the share of the application of the biological method in 2011-2016 amounted to only about 15-20 thousand hectares, moreover, their efficiency remains extremely low and does not reach the main goal, thereby making it necessary to spray crops with insecticides.
In this regard, in order to increase the effectiveness of the application of the biological method, the main attention is paid to the identification of local types of bioagents, such as trichogramma, bracon, lacewing, adapted to local conditions, mass reproduction of effective species of entomophages in biolaboratories, followed by their release into the fields.
Testing and introduction of new domestic and foreign drugs in South Kazakhstan in the fight against cotton pests is relevant, since these drugs in most cases do not have a negative impact on the beneficial fauna and the environment. Despite the negative aspects of the use of pesticides, humanity cannot yet completely abandon chemical treatments.
Evaluation of chemical preparations by the effect of entomophages gives the importance of choosing from the range of the least toxic for natural populations and combining the use of chemical and biological methods.
The agrochemical method of control in an integrated system is reduced to the creation of conditions favorable for the development of cotton. This method is carried out through the correct use of crop rotations, cultivation of varieties resistant to pests and diseases, tillage, agricultural techniques that prevent the development and reproduction of pests.
In this regard, the issues of combating especially dangerous pests of cotton in the southern region of cotton growing in Kazakhstan today remain relevant, which prompted us to conduct scientific research.
Relevance. The transfer and introduction of new modern cultivation technologies, cotton pest control systems into production will help increase the gross harvest of raw cotton, provide high-quality fibers to the country's cotton and textile industry. As a result, the socio-economic level of the population will increase, contributing to the development of the economy of the Agro-industrial complex of Kazakhstan, which is an undoubted contribution to solving the priority tasks of the program.
Research novelty. For the first time in the conditions of the Republic of Kazakhstan, foreign technologies of cotton growing were studied, which ensure an increase in its yield, quality, and a biological method of cotton control was transferred based on the modernization and improvement of artificial breeding of entomophages.
The purpose of the research is the transfer and adaptation of foreign technologies for sowing cotton on the basis of monitoring and management of agrocenosis in the cultivation of new high-quality medium-fiber varieties of cotton, which ensures high yields of cotton plantations in the Turkestan region. Improving the efficiency of protecting cotton from especially dangerous pests, including using biological methods.
 The main objectives of the research were:
- studying the possibility of transferring the most effective foreign technologies for growing cotton, ensuring an increase in its yield and quality;
- establishment of the optimal planting density for two-line and narrowed sowing of cotton varieties “Maktaaral-4011”;
- determination of the yield of two-line and narrowed sowing of cotton;
- determination of the potential of the new domestic variety ‘Maktaaral-4011” for growth, development, productivity based on transfer and adaptation of sowing technology.
- study of experience with using methods of protection on cotton crops of especially dangerous pests.
- study of the role of agrotechnical measures in cotton cultivation in suppressing the number of pests, increasing the number of entomophages.
- study of various directions of the biological method, the use of natural and laboratory populations of entomophages of cotton pests (experience of Uzbekistan, Tajikistan and Azerbaijan, Turkey).
- establishing the biological effectiveness of biological products in the fight against cotton pests.
- study of the biological effectiveness of chemical preparations against cotton pests and the establishment of toxic effects on entomophages.
- establishing the possibility of joint application of the chemical and biological methods of an integrated system for protecting cotton from pests.
- study and assessment of the resistance of domestic and foreign varieties of cotton to the main pests;
- monitoring the work of biological laboratories for the production of bioagents and recommending optimal nutrient media and conditions for education.
- study of agrotechnical, biological and chemical methods for controlling the number of especially dangerous pests of cotton;
- study of the biological effectiveness of domestic and foreign pesticides, as well as biological products to protect cotton varieties from the main pests;
- determination of productivity and economic efficiency of the use of chemical methods in protection from the main pests.
Inventory numbers of interim reports
0218RK01309 – 2018.
0219RK00862 – 2019.


MAIN PART OF THE R&D REPORT

1 Line of research
In the new Address of the President of our country K. Tokayev dated September 1, 2020, "Kazakhstan in a new reality: time for action", special attention is paid to development of the farming sector; it is noted that a competitive economy cannot be created without developed agriculture. The systemic problems in the farming sector are the lack of professional personnel, as well as the low level of development of agricultural science. Here, decisive measures are needed on the part of the executive branch, as well as to develop economic incentives for introduction of modern technologies and innovations. Our main tasks are: self-provisioning with socially significant food products, stable increase in incomes of millions of rural residents, increase in labor productivity by two and a half times; increase in the export of agricultural products by two times, the President noted [1].
In the last year's Address of the President K. Tokayev on September 2, 2019, special attention was paid to development of the farming sector, too: “Agriculture is our main resource, but it is far from being fully used. Our task is to ensure the efficient use of land. Land is our common wealth and should belong to those who work on it. Increasing the agricultural productivity cannot be possible without organizing the proper conditions for a quality life in the countryside, the President noted [2].
In the Address of the First President of the Republic of Kazakhstan N. Nazarbayev to the people of Kazakhstan dated January 10, 2018, it was noted that industrialization should become the leader of implementation of new technologies. It is necessary to develop and test new tools aimed at modernizing and digitalizing our enterprises with a focus on exporting products. They should primarily stimulate technology transfer [3].
Technology transfer is a factor in development of the national and world economy, and the degree of countries participation in this process at the international level largely determines both the possibilities of their technological progress and their competitiveness. The effectiveness of technology transfer is formed, first of all, by an adequate organizational system focused on ensuring the process of application of research and development results to production and their subsequent circulation in the economy.
The most important and effective way to increase the cotton yield is improvement of cultivation techniques for new recognized varieties and establishment of the optimal sowing time and density of cotton [4].
One of the most important elements of the cultivation technology is setting the optimal sowing time and density of cotton plant. An yield gain is possible not only as a result of an increase in the number of plants, but also due to more correct placement and better growth in thick planting [5].
K.S. Rozmetov has developed effective methods for preparing cotton seeds and sowing technology in the meadow soils of the lower course of the Amu Darya River. However, to apply the precision sowing technology in cotton growing, first of all, it is necessary to understand the optimal areas of cotton feeding depending on the biological characteristics of the cultivated variety, the agricultural technology level and soil quality [6].
For each cultivated cotton variety, it is necessary to apply the optimal plant placement schemes depending on the type of bush branching, the planting distance and soil quality. For example, on the light sierozem of the Kopetdag piedmont plain, the optimal pre-harvesting density of a fine-staple variety of mixed cotton is 140-150 thousand per hectare. To obtain such a density, a theoretical density shall be in the range of 160-170 thousand per hectare, which is achieved with plant placement schemes of 90x7x1 and 60x10x1 [7].
In the conditions of sierozem soils, the research results show that during cultivation, the two-line and one-line sowing cotton of the Andijan-37 variety had a positive effect on the soil density. Especially two-line sowing contributed to a decrease in soil density by 0.06 g/cm3, which created favorable soil conditions for plant growth and development in comparison with a one-line sowing of cotton [8].
According to the International Cotton Advisory Committee (ICAC), in recent years, cotton has been cultivated on an area of 32-34 million hectares around the world.
The largest cotton area is in India – 11.7 million hectares. In China, the planted area is 4.6 million hectares; in the USA – 3.053 million hectares; in Pakistan – 2.914 million hectares; in Uzbekistan – 1.285 million hectares; in Brazil – 1.112 million hectares; in South Africa – 1.790 and North Africa 0.175 million hectares.
It should be noted that the increase in production depends on the increase in the raw cotton yield per hectare. One of the factors having a negative impact on the cotton yield is harmful organisms like pests, diseases and weeds.
Among the harmful organisms, the most destructive are pests (insects, mites, etc.). Uzbek scientists Alimukhamedov S.N., Uspensky F.M., Adylov Z.K. [9] have registered 214 species of invertebrates damaging plants. 
The main pests of cotton are: twospotted spider mite, melon and lucerne aphids, helicoverpa zea and turnip moth.
According to A. Sagitov [10], the listed species are also the main pests of cotton in Kazakhstan.
The sufficient gene pool of resistant forms used as a starting material for breeding is an important element of the success of breeding for cotton resistance to pests.
S.N. Alimumamedov [11] says that the resistance of plants to catfacing insects depends mainly on physiological rather than morphological characteristics. Setting the resistance of cotton varieties recognized in South Kazakhstan to such insects provides an opportunity to cultivate relatively resistant varieties and reduce the frequency of chemical treatment.
T.P. Gomolitskaya et al. [12] have identified 20 species of aphidophages belonging to the Coccinellidae, Chrysopidae, Syrphidae, Chamaemidae, Ceccodomyidae families. 
Of great importance is the preservation of natural populations of entomophages during the agricultural plants treatment, since during agrotechnical operations, the natural populations of entomophages die out. N.N. Narzikulov et al. [13] indicate that when weeds are destroyed around cotton fields, the number of natural entomophages decreases, since weeds on the fields’ sides serve as a wintering place and reservation site in the spring. 
Flowering vegetation creates favorable conditions for natural populations of entomophages. Flowering nectar plants serve as a source of nutrition for the imago of parasites and predators and ensure the normal maturation of mating response, help parasites to wait for appearance of host phases suitable for infection in nature, and contribute to their potential birth rate. In addition, flowering vegetation is the main place where males and females meet (V.P. Kamarin [14], B.P. Adashkevich [15], N.B. Bondarenko [16].)
According to information of T.A. Antsiferov obtained in laboratory experiments, additional carbohydrate feeding increases the lifespan of adult insects of Hobrocytus by 115 days, Pteromalus – by 57 days, Apanteles – by 45 days, Dicladocerus – by 33 days, and Aphidins – by 12 days [17].
The transition to biological farming requires a scientifically grounded design of agricultural landscapes aimed at restoring the natural balance in agroecosystems. One of the main conditions is the creation of the maximum floral diversity of agricultural landscapes due to entomophilous nectar plants [18, 19].
More than 400 species of predatory and parasitic entomophages have additional feeding on entomophilous plants. More than 300 species of insects are registered as visiting crops during a long flowering period (N.P. Chaplygin [20].) 
One of the ways of using entomophages is seasonal colonization, that is, the laboratory cultivation and agrocoenosis of agricultural crops.
The world's first biological product was created by I.I. Mechnikov more than 100 years ago, and this marked the beginning of development of the microbiological plant protection method. By the mid-80s of the last century, the scope of research in this area was enormous [21].
Traditionally, biological products for plant production are subdivided into biopesticides used to control and protection from harmful organisms, and biofertilizers, as well as biostimulants (A.S. Petrovsky, S.D. Karakotov, [22]).
The fundamental difference between chemical and microbiological agents is that when using the latter, some living organisms affect the others [23]. In this process, there are various effects, for example, growth and development of crops are stimulated, harmful insects and pathogens of various diseases are suppressed, decomposition and mineralization of plant residues is accelerated, soil contamination is reduced, its biological recovery occurs, and quality increases. Depending on the type and purpose of a particular group of microbiological agents, different types of bioagents are used for their creation [24, 25]. In entopathogenic agents are used the Balillus thuriugiensis bacteria, fungi – Beauveria bassiana and Werticillum lecanii.
The importance of biological agents was recognized by such major world pesticide companies as Syngenta BSF, Bayer Crop Science, Monsanto, DuPont. Following all the latest trends, in recent years they have started an intensive development of divisions for biological products, mainly acquiring licenses for production of biological products (A.S. Petrovsky [26].)
In world agriculture, biological products are used in the amount of $ 1,206 billion annually, chemical pesticides - $ 59 billion. The ratio of the use of biological products to the sum of them and chemical pesticides (60,206 billion USD) is reflected by a biologization index of 2% in 1950-1980. Russian scientific schools under the leadership of E.V. Talalaeva, V.I. Poltaeva, A.B. Gukasyan, B.N. Ogarkov have created a number of bacterial, viral and fungal entomopathogenic biological agents for plant protection (M.V. Shternshis [27]).
An analysis of the results of many years research by world and domestic scientists shows that the scientific research of our group is devoted to an urgent problem, and the question comes from it. A solution of these problems provides an opportunity to increase cotton yields and protect the environment.










2 Research methodology and soil and climatic characteristics, agrotechnology in the experimental plot

2.1 Research methods
The experiment was carried out at the 37th reserve on the ground of the domestic cotton variety "Maktaaral-4011". A small-plot stationary experiment was laid. 
Field experiments and experimental studies were performed by the generally accepted classical techniques: experiment and observation. All methodological requirements for establishing the field experiments according to the method of AUSRIC (1981) adopted under irrigation conditions for field and vegetation experiments with cotton [28], were met.
In experiments of the current year, options were studied with a different scheme of sowing cotton with the placement of plants according to the scheme:
1) 90x9x1 with a plant density of 120 thousand pcs/ha – traditional sowing (Attachment A);
2) 70x10x1 with a plant density of 134 thousand pcs/ha – with spacing of 70 cm;
3) 45x12x1 with a plant density of 180 thousand pcs/ha – reduced sowing with spacing of 45 cm;
4) 80x11x2х10х1 with a plant density of 200 thousand pcs/ha – two-line sowing.
The total experiment area is 2,592 m2. The plots are 7.2 m (width) x 30 m (length) = 216 m2; 216 m2 x 4 variants = 864 m2; 864 m2 x 3 replicates = 2,592 m2.
To assess the resistance of domestic and foreign cotton varieties to the main pests, domestic and foreign cotton varieties (10 varieties) (Attachment Б) were sowed. The total area of the experiment is 4,320 m2. The plots take 7.2 m (width) x 20 m (length) = 144 m2; 144 m2 x 10 variants = 1,440 m2; 1,440 m2 x 3 replicates = 4,320 m2.
The counts were made for each variant on the record lines. Each plot has eight lines, and the middle four lines are for records on each plot.
All records and observations of cotton growth and development were made according to the following: 
- the cotton seedlings recorded in all variants in double replication for two sites on a plot of 4 m2 (180 cm x 222 cm); 
- phenological observations of cotton growth and development were on 25 plants in each plot;
- cotton harvest records made per plot, manually.
Plants were treated with a manual shoulder sprayer at the rate of 200 l of working fluid per hectare. The total area under the experiment was 3,050 m2, the triple replication, the agents applied with a manual sprayer "Avtomax".
The research was performed with cotton according to the field experiments method (ed. by Academician A. Imamaliev, AUSRIC, 1981) [28] and to the “Guidelines for registration tests of insecticides, acaricides, biological products and pheromones in plant growing”, Almaty – Akmola, 1997 [29], “Guidelines for production tests of pesticides (toxic chemicals) in the Republic of Kazakhstan” (Astana, 2005) [30], "Methodology instructions for registration and identification of severely hazardous pests and diseases of agriculturally used areas", Almaty, 2003 [31]. The varieties' resistance to pests was studied according to the method of S.M. Alimukhamedov et al. [32]. The population density, occurrence, dominance were found according to the method of K.K. Fasulati [33]. When studying the toxic effect of the insecticide, we have used a system for assessing insecticides in terms of mortality (G.I. Sukhoruchenko, 2005) [34]. Mathematical data were processed according to the method of B.A. Dospekhov [35] and K.A. Gar [36]. 
Electrochemical water tests for the quality of trichogramma and artificial nutrient medium for the host of the wax moth bracon were performed in the biofactory "Zhetisay Biofabrikasy" of the Zhetysai district, Turkestan region. 
The methodology of field and laboratory experiments and some working points are given in more detail in Attachments В, Г, Д, Е.

2.2 Soil and climatic characteristics of the area and meteorological indices
The territory of the Agricultural Experimental Station of Cotton and Melon Growing LLP, where the research was made, is located in the light sierozem area. The light sierozem profile is characterized by a grayish-yellow color of the humus horizon, a fragile crumb structure, more or less equal compaction, a low moisture level and ready soluble salts, and the presence of pronounced carbonate horizons.
The high degree of microstructure, along with predominance of the dusty fraction in granulometric composition, determines the characteristic water properties expressed in high moisture capacity, good water permeability and high speed of water movement. 
The agrochemical parameters of soil in the experimental plot are given. The experimental plot is classified as medium saline according to gradation it contains a dense residue in the range of 0.3-1.0 and chlorine ion in the range of 0.01-0.04% of the soil mass. According to this gradation, the experimental plot corresponds to low and medium saline soils. 
Humus in the upper horizon is 0.806%, the amount of carbonates in the horizon is 6.2%, in the middle of profile is 7.9%. 
The total nitrogen in the S horizon of 0-30 cm is 0.072%, phosphorus – 0.129%, the alkaline medium, pH 7.0. 
The active forms of nitrates are low and ranges from 3.0 to 10 mg/kg, respectively, per a soil layer.  
The active phosphorus is 25.7 mg/kg, exchangeable potassium is 322 mg/kg, which characterizes them as middle and high class. (Table 1). 
On the experimental plot, the secondary salinization is developed, the reason for which is the mineralized groundwater very close to the soil surface, especially after leaching irrigation.

Table 1 – Agrochemical characteristics of soil in the experimental plot 

	Depth, cm
	Humus, %
	Total ratio, %
	Active forms, mg/kg
	Carbonates, %
	рН

	
	
	N
	P
	NO3
	Р2О5
	К2О
	
	

	0-20
	0.806
	0.072
	0.129
	10.4
	25.7
	322
	6.2
	7.0

	20-40
	0.654
	0.064
	0.103
	7.2
	18.4
	280
	7.9
	7.5

	40-60
	0.495
	0.060
	0.101
	3.0
	13.2
	200
	10.3
	7.3



In our studies, the depths of groundwater occurrence were measured during the growing season (Attachment Ж). 
In terms of melioration, the soil of the experimental plot is low and middle saline, the salinity is of chloride-sulfate type, the groundwater depth moves during the growing season from 90 cm to 310 cm from the day surface.
The groundwater level during the growing season was 204.6 m, respectively, and the gradation of the groundwater level in the irrigated sierozemic soil was not very consistent. For example, in January, the groundwater level was 228.3 cm, in February – 123.0 cm, in March – 104.0 cm, in April – 131.3 cm, in May – 164.6 cm, in June 217.0 cm, in July 263.3 cm, in August 291.6 cm and in September 318.5.6 cm from the ground.
It should be noted that the data of research shows that at the end of February and at the beginning of March there is an increase in groundwater depth level within 123.6 – 104.0 cm to the soil surface, at this time the groundwater level is the closest to the soil surface. This is due to the fact that in February, winter washing irrigation was performed to remove harmful salts. Due to the washing irrigation to remove harmful salts, the level of saline groundwater rises and moisture evaporation occurs in the irrigated sierozemic soil. 
And in the summer there is a tendency to dry out; groundwater goes deep into the soil, so the soil absorbs precipitation faster. 
According to the data of the meteorological station of the Agricultural Experimental Station of Cotton and Melon Growing LLP, the air temperature during the period of the experiment from April to September was + 20.9°C in 2018, + 22.0°C in 2019 and 21.3°C in 2020... During the period of bolls ripening (September – October) the weather was hot. This contributed to the accelerated ripening of cotton. In 2019 -2020, there was more precipitation, especially in March and April of 2019 and in February and April, 2020. In 2018, precipitation was significantly less (Attachment И).

2.3 Agrotechnology in the experimental plot
The key factor for a high yield of raw cotton on lands damaged by salinization is especially careful observance of the agricultural technology – timely and good-quality implementation of all agricultural activities.
Correct and timely care of cotton crops is the key to its successful growth and development, the accumulation of a high and high-quality harvest. Handling of plants shall be in full accordance with the plants needs in each rotation area and in individual plots.
The list and timing of the main agro-technological activities at the experimental plot from 2018 to 2020 are presented in Attachment К. All agrotechnical activities were in a timely manner and of high quality.
In the first year of scientific research, a winter plowing was made in the third ten-day period of November, in the second year of research – in the first ten days of December, and in the final year of scientific research, plowing was on November 18 last year to a depth of 30-40 cm, with a two-tiered plow PYa-3-35. All agrotechnical activities were performed in a timely manner and with high quality. In our experiments in 2018, sowing was performed in the third ten days of April, in 2019 – in the first ten days of May and in 2020 – at the end of April. During the growing season, 4 cultivations were made. Cotton was fertilized according to the annual nitrogen rate of 120 kg/ha. During the growing season, cotton was irrigated two times. On the experimental plot, the top removing in cotton was made mechanically, in the presence of 16-18 nodes in most plants, cotton was defoliated in all the years of experiments in the presence of 4-5 open bolls, in 2018-2019 – with the defoliant Fraction-plus s.c. (thidiazuron 360 g/l + diuron 180 g/l) at the rate of 0.2 l/ha, and in 2020 – with the defoliant Auguron-extra s.c. (thidiazuron 360 g/l + diuron 180 g/l) at a dose of 0.2 l/ha, respectively. 


3 Results

3.1 Study of foreign growing cotton technologies
3.1.1 Cotton bush structure depending on different sowing technologies 
The cotton plant structure depends on the biological characteristics of the variety, spacing and placement of plants.
The results of these studies show that over 3 years, with a traditional sowing scheme with 90 cm of spacing and 90x8x1 plant placement scheme, the height of the first sympodium is on average 5.2 nodes, and with 70 cm spacing with 70x10x1 plant placement scheme, the height of the first sympodium is on average 5.5 nodes, depending on the plant placement scheme (Attachment Л). 
According to the data on the cotton plants structure with a plant placement scheme of 45x12x1, spacing of 45 cm, the average planting height of the first sympodium has increased in comparison with the control by an average of 0.7 nodes - 6.2 nodes. In the 80x11x2x10x1 scheme with two-line sowing of 80 cm spacing, with a plant density within 200 thousand pieces per hectare, the height of the first sympodium increases. The average height of the first sympodium averaged 6.6 nodes. Therefore, the height of the first sympodium, being one of the signs of the early ripening of cotton, is of very great practical importance, especially in conditions of a limited growing season and a shortage of water resources. As an inherited character, characteristic of a particular species or variety, it can, within certain limits, also vary due to environmental conditions, in particular agricultural technology. 
Phenological observations of cotton have been performed, the lengths of sympodial (fruit) branches of cotton measured.
On cotton plants, branches of 2 types are formed: vegetative one (monopodial) and fruit-spur (sympodial). Monopodial branches develop in the lower part of stem, branch off at an acute angle and lengthen continuously due to the tip. On them and on the main shoot, above the monopodial ones, sympodial (fruit) branches are formed from the buds in the leaf axils. They grow interruptedly, developing successively from several buds. Flowers develop on sympodial branches, followed by bolls. 
In sympodial branches of cotton plants, the length is directly related to both the plants placement scheme and the spacing of the cultivated cotton variety. 
The average results over 3 years show that with the 90x9x1 planting scheme, the longest of the four measured (3, 6, 9 and 12) branches is the sixth sympodial branch and averaged 31.8 cm. In studies it was found that the more thin the plants are placed, the longer the sympodial branches are, and vice versa (Attachment М). 
And with the 70x10x1 scheme, the sixth sympodial branch was also on average 31.9 cm, and the lengths of the ninth and twelfth branches are 21.6 cm. 
In reduced sowing with spacing of 45 cm, a different pattern is observed- the length of the sympodial (fruit) branches of cotton decreases, the length of the sixth and ninth sympodial branches averaged 29.3 – 21.0 cm. 
In a two-line sowing of cotton with a spacing of 80 cm, such a pattern is also observed and the length of sympodial branches averaged 24.8 – 18.3 cm (6 and 9 branches, respectively).
Long branches were formed with a spacing of 90 and 70 cm. Therefore, sympodial branches along the length determine the spreading and compactness of the bush. With long sympodial branching, due to the death of the tip bud, the growth of lateral buds increases, many new buds are laid in the leaf axils. This leads to the appearance of shortened shoots and promotes the formation of a huge number of leaves, which improves plant nutrition.
 
3.1.2 Growth, development and yield of cotton depending on different plant placement schemes
In the experimental plot, variants with different cotton sowing schemes were studied (Attachment  Ю).
Phenological observations of the growth and development of cotton were made monthly. The records were: June 1, July 1, August 1, and September 1. Observations performed on 25 plants in each plot, measurements made from the ground surface to the vegetative point of the main stem. 
Observations of the cotton growth as of June 1 show that the plant density has not affected the development of plants. This is due to their slow growth and, as a result, the absence of plants suppression. The results of two-line cotton sowing show that in the initial period there is no difference in the growth of the main stem of cotton in traditional and two-line or reduced sowing. 
On average for 3 years, phenological observations of the growth and development of cotton as of July 1 show that the plants were in the phase of mass budding and flowering in all variants. Plant height is within 46.1 cm, the number of sympodial branches is 6.9 pcs per each plant. 
It was found that plants poor in growth and accumulation of fruits were observed with a sowing scheme with spacing of 45 cm and in a two-line thick planting of cotton. The development of plants in a two-line sowing was significantly behind the control, and less sympodial branches and buds were formed on them. 
During the period of plant development on August 1, the development of plants in all variants in growth differed among themselves, where the height of the main stem under traditional planting scheme of 90 cm spacing averaged to 98.3 cm, the number of sympodia – 12.7 pieces, and the number of bolls within 8.1 pcs per each plant.
The height of the main stem in the plant spacing of 70 cm averaged to 92.7 cm, the number of sympodia was 12.2 pieces and the number of bolls was 8.0 pieces per plant.  
On cotton with a spacing of 45 cm, the height of the main stem averaged to 91.1 cm, the number of sympodia – 11.1 pieces and the number of bolls – 6.4 pieces per plant.  
In a two-line sowing of cotton, it is shown that the height of the main stem averaged to 89.7 cm, the number of sympodia – 12.3 pieces and the number of bolls – 10.0 pieces per plant. In a thickened two-line sowing of cotton, the height of the main stem decreases by an average of 13.7 cm in comparison with the reference (Attachment П).
When applying mineral fertilizers, there was an intensive growth, development and filling of dry mass of cotton in all phases of its development. Mineral fertilizers were applied at the rate of N120P70, and it should be noted that it increases the producing ability with a traditional sowing scheme with spacing of 90 cm and 70 cm, even with increased plant density. 
In August, the differences between the options become so obvious that the suppressing effect of increased densities on the growth and accumulation of fruit elements is beyond doubt. 
During the development period on September 1, the results of phenological observations on average for 3 years show that with a two-line sowing method 80x11x2x10x1 with a plant density of 200 thousand pieces per one hectare, the number of sympodia was 16.0 pieces and the number of bolls – 14.2 pieces per one plant, which is 34.5% more bolls in comparison with the traditional method of sowing cotton (Figure 1).  









Figure 1 - The number of sympodial branches and bolls depending on various cotton sowing scheme on 1.ІХ.

When cultivating cotton on average for 3 years with a traditional sowing scheme with spacing of 90 cm, plant density of 120 thousand pieces per hectare, using mineral fertilizers of N120P70 according to conventional agricultural techniques, on average, the yield of cotton was 34.8 hundred kilograms per hectare. Mineral fertilizers significantly increased the accumulation of fruits, and the efficiency of fertilizers is much higher on wide spacing and in two-line sowing of cotton (Table 2).

	Planting scheme
	Planting scheme and plant density, ha
	Annual rate, kg/ha
	Yield, 
hundreds of kg per ha

	
	
	N
	P
	2018
	2019
	2020
	average

	Traditional planting scheme with spacing of 90 cm
	90х9х1
120 thousand pcs
	120
	70
	36.8
	34.0
	33.8
	34.8

	Cotton sowing scheme of 70 cm spacing
	70х10х1
144 thousand pcs
	120
	70
	38.5
	39.4
	38.6
	38.3

	Cotton sowing scheme of 45 cm spacing
	45х12х1
180 thousand pcs
	120
	70
	42.4
	47.4
	47.0
	45.6

	Two-line cotton sowing
	80х11х2х10-1
200 thousand pcs
	120
	70
	46.4
	48.6
	48.0
	47.6

	Least significant difference LSD0,05 (LSD0,95) = 0.54


 Table 2 - Cotton yield depending on different cotton planting technologies, 2018-2020

Average 3-year indices with a cotton scheme with 70 cm spacing, using mineral fertilizers of N120P70, plant density of 144 thousand pcs per hectare, show the average yield of 38.3 hundreds of kg per ha, more by 3.5 hundreds of kg per ha compared to the traditional method of cotton sowing. This can be explained by the fact that the cotton plants density per unit is 24 thousand of pcs per hectare more than with the traditional technology of cotton sowing, therefore the yield was got in due to the cotton plants density. 
With a cotton sowing scheme of 45 cm spacing, with an increase in plant density of 180 thousand pieces per hectare, using mineral fertilizers of N120P70 and with an irrigation rate in the flowering phase of 1,000 m3/ha, in the fruiting and ripening phase – 800 m3/ha, the yield of domestic cotton variety Maktaaral-4011 was 45.6 hundreds of kg per hectare, and provides an increase in yield by 10.8 hundreds of kg per hectare compared to the control group. (Figure 2).
In a two-line sowing scheme with the increased plant density up to 200 thousand pcs per hectare, application of an annual dose of mineral fertilizers of N120P70, with an irrigation rate in the flowering phase on 1,000 m3/ha and in the fruiting and ripening phase on 800 m3/ha, the total yield was 47.6 hundreds of kg per hectare, which is 12.8 hundreds of kg per hectare or 27.0% more compared to the traditional method of cotton sowing. This is due to the fact that with a cotton sowing scheme with 45 cm spacing and in a two-line cotton sowing, the cotton yield increases due to the plant density, which is 33-40% more compared to the control group.
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Figure 2 - Cotton yield depending on different cotton sowing technologies

In the proposed two-line cotton sowing scheme with a spacing between the lines of 10 cm, mechanical processing is difficult, therefore, to control weeds, manual weeding or pre-emergence treatment with a herbicide against annual dicotyledonous weeds shall be performed. The cotton yield obtained by the proposed method is picked manually, because there is no special cotton harvester for two-line sowing.
The two-line sowing method makes it possible to increase in plant density compared to the existing methods, increase the number of plants to 200 thousand pcs per ha and increase the cotton yield by 20% or more. Specifically, it can be considered that due to the high density of cotton growing and the relatively smaller number of bolls per bush with a two-line sowing technology, the number of bolls per unit area is within 35% higher than with traditional cotton sowing technology. However, here it can also be seen that at higher plant densities (variants 3 and 4), the yield is still higher than at relatively low plant densities.
3.1.3 Influence of different sowing technologies on the quality of cotton fiber 
The processing properties of cotton fiber are characterized mainly by the fiber length and fiber yield. The fiber length in cultivated cotton species varies from 20 to 60 mm. The longer the fiber, the higher the strength of the yarn made from it. 
In improving the processing properties of cotton fiber and increasing the yield of cotton, agricultural practices play an important role, in particular, applying mineral fertilizers and cotton sowing scheme. They enhance growth processes and have a beneficial effect on the formation of generative organs, which increases the productivity of agricultural crops. It is necessary to determine the norms, terms, ratio, methods of application and the technique of placement of fertilizers into the soil, taking into account the biological needs of plants for mineral nutrients at different stages of development. 
The quality of raw cotton depends on many factors: temperature, agricultural technology, plant placement scheme, fertilizer application rate and irrigation. 
In the traditional scheme of sowing cotton with a spacing of 90 cm and applying mineral fertilizer N120P70 kg/ha, the highest yield of cotton fiber of the studied variety Maktaaral-4011 was (with a sowing scheme 90x9x1) 36.0%, with a fiber length of 33.6 mm.
A relatively high yield of cotton fiber was found with cotton sowing scheme in spacing of 70 cm, and amounted to 35.2% mm, a fiber length was 32.3 mm. 
The smallest fiber yield was found with cotton sowing scheme of 45 cm spacing, where sowing was under the 45x12x1 scheme with a plant density of 180 thousand pieces per ha, and was about 34.3%, fiber length was 31.7 mm.
In a two-line sowing of cotton, with a plants placement of 80x11x2x10-1, with a plant density of 200 thousand pcs per ha, according to the quality indicators of cotton fiber after using mineral fertilizer of N120P70 kg/ha, the optimal yield of cotton fiber was determined as 35.1%, with 33.1 mm fiber length. 
The Table 3 contains 3-year average indicators of scientific research of raw cotton and the yield of cotton fiber depending on the sowing and plant placement schemes with the use of mineral fertilizers.







Table 3 - Quality indicators of cotton fiber depending on the cotton sowing scheme

	Sowing scheme
	Plant placement and density, ha
	Years 
	Weight of one boll, g
	Fiber length, mm
	Fiber yield,
 %

	
	
	
	
	
	

	Traditional planting scheme with spacing of 90 cm
	90х9х1
120 thousand pcs
N120 P70
	2018
	4.8
	33.6
	36.0

	
	
	2019
	4.2
	33.6
	36.2

	
	
	2020
	4.4
	33.8
	35.8

	
	
	average
	4.4
	33.6
	36.0

	Cotton sowing scheme of 70 cm spacing
	70х10х1
144 thousand pcs
N120 P70
	2018
	4.6
	33.4
	35.4

	
	
	2019
	4.0
	33.4
	35.6

	
	
	2020
	4.2
	33.0
	35.0

	
	
	average
	4.3
	32.3
	35.3

	Cotton sowing scheme of 45 cm spacing
	45х12х1
180 thousand pcs
N120 P70
	2018
	4.0
	31.6
	34.0

	
	
	2019
	3.8
	31.6
	34.2

	
	
	2020
	4.0
	31.8
	34.6

	
	
	average
	3.9
	31.7
	34.3

	Two-line cotton sowing
	80х11х2х10-1
200 thousand pcs 
	2018
	4.5
	33.0
	35.2

	
	
	2019
	3.7
	33.0
	35.4

	
	
	2020
	3.6
	33.4
	34.8

	
	
	average
	3.9
	33.1
	35.1



In the medium saline soils, the sowing of the median fiber cotton variety of Maktaaral-4011, with the increased plants density within the range of up to 200-220 thousand pieces per ha is advisable. 

3.1.4 Comparative cost effectiveness 
In cost-effectiveness analysis of the technology used, the main indicator is the net income (profit) per hectare, which is the size and quality of raw cotton, its cost and the pay-back period of additional production costs. 
The net income (profit) in cotton growing is calculated by comparing the cost of an additional raw cotton yield in selling prices to the costs of growing and harvesting it.
When assessing the economic efficiency of growing cotton, we have proceeded from the indicators of the raw cotton yield per hectare, additional costs for its harvesting and transportation, the range of raw cotton, direct costs for growing cotton, and earnings from the sale of cotton.
The Attachment Р provides an average of 3-year data showing the level of cost-effectiveness in our experiment. 
In the research, the cost effectiveness of various sowing cotton technologies was determined. 
As we can see from the data, the highest net income was in variant 4 (two-line sowing scheme) – 491,892 KZT/ha, with a profitability of 193.6% by calculation, the cotton yield was 47.6 hundreds of kg per hectare, achieved by increasing the plants density and the largest number of bolls per 1 ha. This is due to the fact that with a cotton sowing scheme with 45 cm of spacing and in a two-line cotton sowing, the plant density is 2 times higher compared to the control group, and the best combination of fertilizers according to the N120P70 scheme and an irrigation regime of 0-1-1 with an irrigation rate in flowering phase – 1,000 m3/ha and in the fruiting and ripening phase – 800 m3/ha. This variant is more profitable than other seeding schemes.
With an increase in density of planting of 180 thousand pieces per ha, with a cotton sowing scheme of 45 cm spacing, applying mineral fertilizers at a dose of N120P70 and with an irrigation rate in the flowering phase – 1,000 m3/ha and in the fruiting and ripening phase – 800 m3/ha, the yield is 45.6 hundreds of kg per hectare, the net profit was 460,552 KZT/ha, profitability of 181.3%. A similar pattern is observed on reduced cotton sowing scheme.
When growing cotton with a traditional sowing scheme of 90 cm spacing, a plant density of 120 thousand pieces per ha, applying mineral fertilizers at a dose of N120P70 according to generally accepted agricultural technology, on average, a total yield was 34.8 hundreds of kg per hectare, the net profit was 323,983 KZT/ha, profitability – 146.3%. 
When cultivated also using mineral fertilizers at a dose of N120P70, but with spacing of 70 cm, a plant density of 144 thousand pcs per ha, the total yield was 38.3 hundreds of kg per hectare, the net profit was only 356,161 KZT/ha.

3.2 Study of effective methods of protection against particularly dangerous pests
3.2.1 Seasonal dynamics of the number of the main pests of cotton
Сotton bollworm (Helicoverpa armigera Hb.). The most dangerous pest of cotton, which periodically breeds in the Turkestan region. The development of the first generation caterpillars usually coincides with the phase of budding, flowering and ovary formation.
In 2018, the number of caterpillars of the first generation was not high, and accordingly, the harm was insignificant, since the damage to the first buds, their abscission quantitatively did not go beyond the limits of their natural abscission, in addition, on medium-fiber cotton, the abscission or damage of the first buds causes accelerated appearance and development new fruit organs, which leads to a slight increase in the yield of cotton. Caterpillars of the first generation finished their development at the end of June, and their mass numbers were observed in the middle of the month. But since the first caterpillars of this generation appeared in the middle of the first decade of June (June 5-7), their development ended accordingly earlier, that is, at the beginning of the third decade of this month. In this regard, already at the end of June, the third emergence of butterflies occurred in small numbers, giving rise to the development of caterpillars of the second generation. In the cotton fields already in the first decade of July, the appearance of caterpillars of the second cotton  generation of cotton scoop can be noted.
In late July - early August, caterpillars of the third cotton (fourth annual) generation of the scoop could be found on cotton. We have outlined the main dates for the appearance and development of individual generations of the cotton bollworm in terms of the mass number of its caterpillars, at certain stages of the growing season and fruiting of cotton in the fields of farms, since chemical treatments of the pest foci are timed to the period of the highest number of caterpillars - this is the second half of June against the first cotton generation, I-II decades – against the second generation of caterpillars.
The population of the cotton bollworm in 2019 was sharply different from 2018. Heavy rains and relatively low air temperatures impeded the laying of eggs by overwintered butterflies. Because of this, the first generation of cotton was seen in small numbers. The increase in the number of cotton bollworms occurred after the appearance of the second generation from the second decade of July. The maximum abundance of the cotton bollworm was observed in the first or second decade of August.
The number of cotton bollworms in 2020 was different from 2018 and 2019. The increase in the number of cotton bollworms of the first generation was significant, and a significant increase in the number of cotton bollworms was observed in the second generation in the second or third decade of July - the first decade of August.
The dynamics of the cotton bollworm population in 2018-2020 is presented in Appendix С.
The harmfulness of the cotton bollworm in 2019 was much lower than in 2018, and in 2020 the harmfulness of the cotton bollworm was higher than in 2018 and 2019.
 The dynamics of the number of pests is greatly influenced by biotic (natural) factors. Comparative charts 2018-2020 show this. Of the natural factors, abundant rains sharply reduce the number of pests that have emerged from wintering, which prevents their further development.

Table 4. Direct losses of the yield of raw cotton from damage by cotton bollworm

	
Годы 
	Losses of the yield of raw cotton,  c/hа

	
	varieties of cotton

	
	Bereke-07
	16-04
	16-07
	Мaktaaral-4011
	Bukhara-6
	АnBаyaut 

	2018
	3,5
	3,7
	3,0
	2,7
	3,1
	3,3

	2019
	2,4
	2,8
	2,9
	2,2
	2,7
	3,1

	2020
	3,6
	3,9
	3,2
	2,8
	3,3
	3,6



Spider mite (Tetranychus turkestani Ug.EtNik.). The vital activity of the common spider mite in the conditions of South Kazakhstan begins from the end of March on weeds, especially on the field bindweed.
According to our data, it was revealed that in July, due to the establishment of hot weather, the number of ticks increased. The peak of the increase in numbers took place in the third decade of July and the first decade of August. The number of spider mites during this period was 2200 adults per 100 leaves on average.
At this time, we noted not their separate individuals, but foci where ticks numbered in the thousands. From the second decade of August, its numbers began to decline (Appendix Т). After that, the process of tick dying off is faster, i.e. outstrips the generation rate of their population due to the newly hatched larvae. Cotton leaves, previously covered with large generations of ticks, were freed from them by the end of summer. Динамика численности паутинного клеща 2019 резко отличалась от 2018 года. Неблагоприятные погодные условия 2019 года (относительно низкая температура воздуха обильные дожди) препятствовали размножению паутинного клеща. Идентичные особи паутинного клеща отмечены, начиная с II и III декады июля, на первую декаду августа отмечен пик нарастания 
The dynamics of the spider mite population in 2020 differed from 2018 and 2019. Single individuals of the spider mite were noted starting from the 3rd decade of June, the increase in numbers took place in the 1st and 2nd decade of July, in the third decade of July the peak of the increase was observed.
        On cotton, the spider mite settles on the underside of leaves and on the bracts, forming colonies, often consisting of hundreds of individuals. Yield losses depend on the number of mites and their presence on plants. Experiments on the study of the harmfulness of the spider mite show that at 9.9% of plant infestation, the yield decreases to 13.4%, and with 8.1% of plants infestation, yield losses are 8.7%, in 2020, with 10.2% of plants infestation, losses harvest is 14.5% (table 5).

Table 5. Harmfulness of spider mites on cotton varieties “Maktaaral – 4011”

	
Years 
	Average percentage of damaged plants
	Average yield of
raw cotton
	Estimated yield losses

	
	
	per 1 plant, gr.
	c/hа
	c/hа
	%

	2018
	9,9
	2,98
	28,2
	3,7
	13,4

	2019
	8,1
	3,1
	29,3
	3,1
	8,7

	2020
	10,2
	2,76
	27,8
	2,9
	14,5

	НСР50
	0,85
	0,70
	-
	0,31
	-



Cotton aphids. The cotton plant is home for 3 species of aphids: alfalfa (Aphis craccivora Koch.), melon (Aphis gossypii Glov.) and large cotton aphid (Acyrthosiphon gossypii Mordv.).
In our studies, the number of aphids in the third ten-day period of April 2018 on vegetating weeds on border lines, near roads were found in small quantities. In the second decade of May, the number of aphids was within the range of 5-6 individuals per 100 leaves on average, in the second and third decades of June, in some areas, the number of aphids was already higher than the severity threshold (more than 62 individuals per 100 leaves). As can be seen from the diagram (Appendix У), there are 3 peaks in the number of aphids, as well as a decline. In July, because to the onset of high temperatures and low relative humidity, depression occurs in the life of aphids.
         In 2019, the dynamics of the number of aphids differed sharply compared to 2018, since in 2019, during the period of increasing in the number of aphids in April-May, there were heavy rains that prevented the reproduction of aphids. Many scientists confirm that during the period of development, a large number of aphids die under the influence of unfavorable meteorological conditions. Precipitation is of the greatest importance.
In 2019, aphids on cotton were observed in the second decade of April, and their number increased sharply, but heavy rains prevented the development and reproduction of the pest. In the autumn, in contrast to 2018, aphids on cotton were observed in single specimens.
In 2020, the dynamics of the number of aphids in June-July did not differ significantly from the 2018 season. In the first decade of May, the colonization of plants by aphids was 1 point, in the third decade of May and the first decade of June - 2 points. In the second-third decade of June, the aphid population was 2 points, in the third decade of June - the second decade of July - 3 points. Then there was a decline in the development of sucking pests due to high temperatures - + 40-430 C and low humidity.
Aphids settle on the most delicate parts of plants - apical shoots and young leaves, pierce them with their proboscis and inject the secretions of salivary glands into the leaf tissue. As a result, tissues are destroyed. If the seedlings are damaged, the apical bud dies off and a “fork” is formed. Subsequently, although they recover, they give a decrease in yield.
          In different years, the loss of cotton crop from aphids sharply decreased. If in 2018 crop losses from aphids amounted to 13.2%, in 2019 it was only 1.2%.

Table 6. Harmfulness of alfalfa, melon and large cotton aphids on cotton varieties “Maktaaral-4011” (2018-2020)

	
Years 
	Average percentage of damaged plants
	Average yield of
raw cotton
	Estimated yield losses

	
	
	per 1 plant, gr.
	c/hа
	c/hа
	%

	2018
	9,4
	31,4
	28,4
	3,1
	13,2

	2019
	1,2
	32,8
	29,2
	0,4
	1,2

	2020
	1,5
	31,2
	28,2
	0,6
	1,5

	НСР05
	-
	0,82
	-
	0,24
	-


  
Tobacco thrips (Thrips tabaci Lind.). Thrips on cotton was found during the germination period and before flowering. In 2018, the maximum increase in the number of tobacco thrips was noted in the third decade of May and amounted to 52 individuals per 100 leaves. A decrease in the number was noted in the third decade of June to 0.4 individuals per 100 leaves.
In 2019, the peak of the increase in the number in the second decade of May was 40.3 specimens on average per 100 leaves, in the first ten days of June, a decrease in the number of pests to 1.8 specimens on average per 100 leaves was noted.
In 2020, the peak of increasing in the number in the second decade of May amounted to 28.6 specimens per 100 leaves on average, in the second decade of June the number of pests decreased to 1.4 specimens per 100 leaves on average (Appendix Ф). Based on the results of the survey and records of development phases, a phenological calendar of the development of the cotton bollworm in 2020 by decades was compiled (Appendix Х).




3.2.2 Agrotechnical measures for cotton pest control
3.2.2.1 Study of the relative resistance of the test cotton varieties
In connection with the need for a modern system of protection of cotton and the influence of resistant varieties on it, the resistance to cotton bollworm of widely cultivated varieties of medium staple cotton in the Turkestan region was studied in terms of their population density by the above pest.
Cotton varieties were selected based on early maturity, fiber type and morphological characteristics of leaf blades. The selectivity of plant pests in places influenced the indicators of factors determining the resistance of plants to cotton bollworm.
The studies carried out on the population of cotton varieties with the cotton bollworm show different degrees of their resistance to this pest.
Medium-fiber varieties with pyramidal and spreading branching forms Bereke-07, 16-04 and 16-07 proved to be the most resistant to cotton bollworm, the number of caterpillars, respectively, averaged 2.0; 2.6; 3.1 specimens / 100 plants.
The least resistant to cotton bollworm, according to our observations, were the medium-fiber varieties Maktaaral-4011, Gedera, Bukhara 6 and An Bayavut, mainly of the first-and-a-half type of branching. The number of cotton bollworm caterpillars on them averaged 5.7, respectively; 6.9; 8.0 caterpillars / 100 plants by phase of development (Appendix Ц).
In 2019-2020, studies were continued on the resistance of various cotton varieties to damage by sucking pests. The counts were carried out at the selection crops of cotton of the “Agricultural Experimental Station of Cotton and Melon Growing” LLP. Data on sucking pest infestation of various cotton varieties are presented in Appendix Ш.
Resistance to sucking pests was studied on 10 varieties of domestic and foreign countries.
The counts on the population of aphids and spider mites were carried out during the growing season, summarized, and the average number and percentage of the population were deduced.
On varieties 16-01, 16-02, 16-03, 16-04, 16-07, the spider mite population was higher, the average infestation ranged from 23.1% to 26.0% in 2019 and from 22.4% to 23.6% in 2020. Local varieties M-4011 had the lowest infection rate of 18.9% in 2019 and 18.6% in 2020, Bereke 07 - 20.2% - in 2019 and 19.3% in 2020 and Uzbek varieties Bukhara-6 - 19.1% - in 2019 and 18.7% - in 2020, AnBayaut - 20.6% - in 2019 and 19.4% - in 2020 and Israeli variety Gedera - 21.3% - in 2019 and 22.1% in 2020.
The highest percentage of aphid infestation was noted on local varieties M-4011 - 53.2%, Bereke 07 - 45.4%, the lowest population was observed on varieties Gedera 36.1% and Bukhara-6 - 36.3% in 2019 and the highest population of aphids in 2020 was noted for varieties M-4011 - 46.2% and the lowest population for varieties Bukhara-6 - 35.4%.
Thus, the following varieties have relative resistance to sucking pests: Bukhara-6, AnBayaut, Bereke-07; weakly-moderately affected are: Gedera, M-4011; moderately affected: varieties of the People's Republic of China; highly susceptible varieties were not noted.

3.2.2.2 Importance of cotton-alfalfa crop rotations in protecting cotton from pests
At the current level of scientific and technological progress and the intensification of agriculture, the role of crop rotations as an important biological factor in the fight against weeds, pests and diseases of cultivated agricultural plants is sharply increasing.
Among the crops accompanying cotton in crop rotation, alfalfa is of paramount importance, which, due to its biological characteristics, is the best predecessor of cotton.
In addition, early regrowth, repeated watering, and massive flowering create favorable conditions for the reproduction of entomophages.
Also, poly- and oligophages accumulate on alfalfa crops, which reduce the number of pests not only on alfalfa, but also on cotton. Therefore, against the background of the cotton-alfalfa crop rotation, alfalfa can be used as a place of reservation for entomophages – cotton pests.
When studying the possibility of using alfalfa for the enrichment of natural populations of entomophages of cotton agrobiocenosis, the entomofauna of cotton was recorded, the crops of which were placed in the vicinity of alfalfa. The timing and reasons for the migration of entomophages from alfalfa to cotton were established, depending on the development of these crops. On a cotton plant adjacent to alfalfa, the number of entomophages grows in waves. The first wave (101 per 100 plants) falls on the third decade of May, when cotton is in the phase of the appearance of the first true leaves, alfalfa is in the flowering phase, and mowing is carried out.
The second wave (235 specimens) takes place in the second decade of July, when the cotton is already in bloom, alfalfa is also in the flowering phase, and the hay harvest is carried out.
The third wave of an increase in the number of entomophages (65 specimens) was recorded in the third decade of August, i.e. during the period of mass formation of cotton bolls and watering, alfalfa in the flowering phase, hay harvest is carried out (Appendix Э).
Thus, alfalfa flowering and irrigation create a favorable microclimate for predators and parasites, which leads to an increase in their numbers before hay harvest. During the mowing period, a massive migration of entomophages to cotton crops was noted due to a sharp change in the ecological situation.

3.2.2.3 Influence of the chasing of cotton on the population of the cotton bollworm
In the general agricultural complex for the care of cotton, chasing is of no small importance. The timely and correct chasing of cotton is more conducive to the preservation of buds, flowers and ovaries. More full-fledged early-ripening bolls are formed on the bushes, the weight of each boll slightly increases, and the yield of raw cotton increases also.
In order to get the greatest effect from the chasing, it is necessary to correctly determine the dates of its beginning and end. They will depend on a number of factors of the variety, climatic conditions, fertility and water supply of the cotton field, the development and density of the cotton plant. Cotton chasing should be carry out with the onset of mass flowering on a calendar basis. This time, depending on the growing conditions of medium staple cotton, will on average coincide with July 10-15.
In the conditions of South Kazakhstan, cotton chasing is realised by hand, as well as by mechanized and chemical methods.
To study the effect of chasing on the population of the cotton bollworm, the counts were made in the fields where the chasing was carried out on time, August 12, 2019 and August 15, 2020; the control was the field where the chasing was carried out at a later date.
The bioecological data of the cotton bollworm is that it lays ova during the period of plant growth. During the budding period, plants secrete oxalic and formic acid, which attracts butterflies.
The results of the counts showed that when the chasing was carried out on time, the caterpillars were marked with single copies on the 14th and 20th days after the chasing. Caterpillars were not recorded within 7 days (Appendix Ю).
Thus, timely and high-quality minting reduces the number of caterpillars with cotton scoop by 50-60% compared to the control and excludes chemical treatment.

3.2.2.4 Influence of the density of standing of cotton on the infestation of the pest
In the system of measures for obtaining high yields of raw cotton, much attention is paid to the density of standing and placement of plants. However, to obtain high yields of raw cotton from each hectare, an optimal density is necessary, at which the number of plants under these conditions should be distributed evenly over the area with the same row spacing, between nests and the accepted number in a nest.
n experiments on the influence of the density of standing of cotton on pest infestation, we continued to study various sowing schemes:
- traditional sowing with row spacing up to 90 cm, plant density 120 thousand pcs / ha (90x9x1);
- sowing of cotton with a row spacing of 70 cm, plant density 134 thousand pcs / ha (70x10x1);
- sowing of cotton with a row spacing of 45 cm, plant density 180 thousand pcs / ha (45x12x1);
- sowing cotton with a row spacing of 80 cm, plant density 200 thousand pieces / ha - two-line sowing (80x11x2x10x1).
To compare the infestation of the pest, the counts were carried out in each variant. From the data in Appendix Я and А, it can be seen that the dynamics of the number of sucking pests in all variants did not differ significantly.
In 2020, the density of cotton bollworm caterpillars was high at two-row seeding, as in the 2019 experiment. The abundance of cotton flowers attracted the cotton bollworm butterflies, and massive egg-laying was observed, which led to an increase in numbers.

3.2.3 Application of the biological method
3.2.3.1 Species composition of entomophages of the main pests of cotton
Natural populations of entomophages are of great importance in reducing the number of the main pests of cotton.
We have studied the species composition of the entomophagous pests of cotton. The abundance of cotton pests is determined by the variety of entomophagous species.
40 species of the main entomophages, belonging, with the exception of 4 species, to the class of insects were identified. The useful fauna includes 13 families from 6 orders (Appendix В).
Among useful species, there are numerous representatives of the order Coleoptera (13 species), which are combined into 2 families. The Coccinellidae family is numerous in terms of species composition - 12 species, the Carabidae family is represented by one species, the Diptera order is represented by 5 species belonging to 2 families.
The families Syrhidae, Chamaemyiidae include 4 species each, the Tachinidae family - 1 species, Hemiptera is represented by 7 species belonging to the families Miridae (3 species), Anthocoridae (3 species) Nabidae (1 species). The order Hymenoptera is represented by 7 species from the family Braconidae (2 species), Ichnemonidae (2 species), Aphidiidae (3 species), the order Neoroptera is represented by 6 species from the family Chrysopidae.
The order Thysonoptera is represented by 2 species from the Thripidae family, Aelothripidae.

3.2.3.2 Role of nectar-bearing plants in attracting entomophages
Flowering vegetation creates favorable conditions for natural populations of entomophages. Flowering nectariferous plants serve as a source of nutrition for the imago of parasites, predators and ensure the normal maturation of sexual production, help parasites to wait for the appearance of host phases suitable for infection in nature and contribute to the realization of their potential fertility. In addition, flowering vegetation is the main place where males and females meet.
In some countries, like the Russian Federation and PRC, increasing the efficiency of the natural population of entomophages is a method that has long been practiced for plant protection. Research in this direction has begun in Uzbekistan and Tajikistan.
The introduction of this method into the soil and climatic conditions of South Kazakhstan is relevant, since the blooming wild vegetation burns out at the end of May. It is necessary to develop practical recommendations for the selection of species of nectariferous plants, the timing of sowing, and the creation of an uninterrupted flower conveyor.
To establish the potential of nectariferous plants in the enrichment of agrobiocenosis of agricultural crops, experiments were carried out to establish the ratio of the pest and entomophages. The counts were carried out using an entomological net.
Insects were counted for 50 double sweeps of the entomological net. The counts were carried out on crops of 6 species of nectariferous plants.
An analysis of Appendix С shows that entomophages predominate in all types of nectariferous plants.
The onion was the most attractive for entomophages; the average number of entomophages was 52 specimens by 50 waves of the net, which was equal to 70.75% of the total number of insects. On coriander, the number of entomophages was 70.5%, and also flowers of seed carrots and calendula were highly attractive, the percentage of entomophages, respectively, was 70.9-69.4% of the total number of insects.
Thus, our observations confirmed the opinion of many scientists that nectariferous plants attract a large number of entomophages. 



3.2.3.3 Influence of additional carbohydrate nutrition with flower nectar on biological indicators of viability
Studies on the effect of additional carbohydrate nutrition were carried out in laboratory conditions on 6 species of nectariferous plants, feeding with sugar syrup served as a standard, feeding without sugar syrup and nectar was the control.
The analysis of D applications shows that when feeding on nectar of carrot seed flowers in the adult seven-spotted ladybug, the lifespan was on average 10 days longer in comparison with the control and 5 days with the standard. When feeding on the nectar of the flowers of onion, rape, the duration was on average 9 days more compared to the control and 4 days compared to the standard. When the melilot flowers are fed on nectar, the lifespan is on average 8 days longer compared to the control and by 3 days with the standard. The lifespan of imago is, on average, 7 days longer compared with the control and 2 days with the standard when feeding on the nectar of dill and alfalfa flowers.
 The lifespan of a two-spotted ladybug feeding on nectar of seed carrot flowers was on average 10 days longer compared to the control and by 6 days with the standard; when feeding on onion flowers, an average of 9 and 5 days were recorded, respectively. When feeding on rapeseed flowers nectar, life expectancy indicators were on average 8 days longer compared to the control and 4 days with the standard. When the melilot flowers were fed with nectar, the life expectancy indicators were on average 7.5 days more compared with the control and 3.5 days with the standard. When feeding on dill flowers, the indicators, respectively, were on average 6 more compared with the control and 2 days with the standard, respectively. When feeding on nectar of alfalfa flowers, the indicators of life expectancy were on average 6.5 days more compared to the control and 2.5 days with the standard. 
The lifespan of the common lacewing when feeding on carrot nectar was longer, on average, by 12 days compared with the control and 4 days with the standard, respectively; seed onions on average 10 and 2 days, rapeseed on average, respectively, 10 and 2 days more, melilot by 9 and 1, respectively, dill by 9 days compared to the control and 1 day with the standard, respectively, alfalfa by 9.5 and 1,5 days.
Additional nutrition not only prolongs life, but also ensures the maturation of the genitals and the meeting with the owner, and the laying of eggs.
In laboratory conditions, studies were carried out to know the effect of feeding on flower nectar on the fertility of entomophages of cotton pests.
When feeding on nectar of flowers of seed carrots, the number of laid ova by a seven-spotted ladybug is on average 178.5 more than the control, with 101.5 more than the standard; when feeding onion flowers with nectar, by 148.5 and 71.5 pieces, respectively; rapeseed 142 and 65 pcs., melilot  by 104 compared to the control and 27 compared to the standard, when feeding on dill flowers nectar by 90.5 and 13.5, respectively, when feeding on alfalfa flowers nectar, the number of laid ova was higher on average for 83.5 pcs. compared with control and 6.5 pcs. with the standard.
The highest fecundity indices of the two-spotted ladybug in comparison with the control and the standard were noted when feeding on nectar of carrot and onion flowers, and on average amounted to 682 pcs., which is 65 pcs. more than in the control and by 23 pcs. more than the standard. The smallest indices were noted when feeding on the nectar of dill and alfalfa flowers, and in these variants, in comparison with the control, they were on average 42 pcs., and in comparison with the standard, 1 pcs.
As the data in Appendix E show, the fertility of lacewing increased when feeding on nectar of carrot flowers on average compared with the control of 63.5 pcs. and 41.5 pcs. with the standard. The highest rates were noted when feeding on nectar of flowers of seed carrots and onions.
Thus, when the flowers of nectar-bearing plants are fed on nectar, the duration of development of the adult seven-spotted ladybug (Coccinella gempunctata) is lengthened by an average of 3.3 days in comparison with the control, fertility increases by 124.5 pcs., in the two-spotted ladybug (Adalia binynctata) the duration of development increases by on average by 7.8 days, fertility increases by an average of 54.1 pcs., in lacewing (Chrysopa cornea), respectively, by 9.9 days and 45.6 pcs. The most effective in improving the quality of biological indicators of viability and fertility are the testes of carrots, onions, rapeseed and melilot.

3.2.3.4 Study of the phenology of nectariferous plants in the conditions of South Kazakhstan
In recent years, the attention of many researchers has been attracted by the possibility of preserving and attracting beneficial insects to crops.
A lot of data have been accumulated indicating the effectiveness of nectariferous plants in attracting entomophages to protected fields. However, to date, there are no specific recommendations on the selection of nectariferous plant species by the time of their sowing for certain soil and climatic zones of South Kazakhstan, since the secretion of nectar by plants depends on many factors. To create an uninterrupted flower conveyor, data on the timing of development and the duration of the flowering period of nectariferous plants are required.
In order to establish the phenology of development, phenological observations of the growth and development of nectariferous plants in the conditions of South Kazakhstan on 6 species of nectariferous plants selected earlier were continued.
The longest flowering period was observed for seed onion, seed carrot, dill and alfalfa; in these species of nectariferous plants, the duration of the flowering period was more than 30 days (Table 7).

Table 7. Phenology of nectariferous plants

	Types of plants 

	Days from sowing to flowering
	Flowering period

	2019 г.

	Alfalfa 
	30±3
	28±5

	Rape 
	28±3
	27±2

	Seed carrot 
	32±3
	32±4

	Dill 
	34±2
	31±3

	Seed onion 
	30±4
	33±3

	Melilot 
	28±2
	27±4

	2020 г.

	Alfalfa 
	31±2
	28±4

	Rape 
	29±3
	26±3

	Seed carrot 
	31±2
	31±4

	Dill 
	35±2
	32±2

	Seed onion 
	31±3
	31±2

	Melilot 
	27±2
	28±3



From the data obtained for 2019-2020, it follows that for creating an uninterrupted flower conveyor in the conditions of South Kazakhstan, acceptable plants are: seed onions, seed carrots, dill and alfalfa, in which the duration of the flowering period was more than 30 days.

3.2.3.5 Application of electrochemically activated water in technological processes for the production of entomophages
Many factors determine the quality and productivity in the production of entomophages (rearing conditions). These are hydrothermal, sanitary and hygienic conditions, the quality of artificial nutrient media used in the production of entomophages. Water is used in the technological processes for the production of entomophages (trichogramma, bracon, lacewing). At present, ordinary tap water is used in biolaboratories in the south of Kazakhstan. In different regions, the biochemical composition of the water used is different depending on the source of water intake. Installations were developed for obtaining electrochemically activated water and subsequent treatment of seeds with electrochemically activated water. When studying the qualitative indicators of entomophages produced in the biolaboratory, we used electrochemically activated water in the technological processes of the production of entomophages.
The water used is electrochemically active, produced by equipment manufactured by the Russian Federation ME-LESTA (TU 5156-002-32064511-07 certificate No. ROSS RU АI 36В29156).
Technical description of equipment.
1. Current strength, V / Hz - 220/50
2. The volume of activated water - apolid - 0.3 l, catholyte - 0.5 l.
3. Working VT - up to 110
4. Time of water activation, minutes - 3-10
5. Weight (without water) grams - 500.
The equipment operates at an air temperature from + 5° to + 40° C, air humidity not higher than 80%. The equipment consists of a main tank, an electric current stabilizer, a beaker with a diaphragm and a cover with installed electrodes. The cathode part of the equipment consists of stainless steel, the anode part of ruthenium.

Table 8. Influence of electrochemically activated water on the quality indicators of grain moth

	
Test variants 
	Rotting grain, %
	Sitotrog grain contami-nation,%
	The beginning of the flight of the sitotroga butterflies
	Sitotroga ova yield gr.

	Control 
	18,3
	62,3
	23-25
	6,3

	electrochemically activated water (Ph=9) 
	
2,1
	
72,1
	
22-23
	
8,1

	electrochemically activated water (Ph=10)
	
0,2
	
87,5
	
21-22
	
12,7

	electrochemically activated water (Ph=11)
	
7,3
	
63,1
	
23-24
	
7,1



In the production of sitotroga in the process of contamination of barley grain with sitotrog, barley is kept on the shelves for 23-25 days. For a good infection, it is necessary to maintain moisture, while when the grain is moistened, rotting of the barley is often observed.
To eliminate this, we moistened the grain with activated water, in this case rotting of the grain was completely excluded, the process of the beginning of the emergence of grain moth butterflies was reduced from 23-24 days to 21-22 days, the yield of sitotroga increased from 6.3 g of sitotroga eggs from 1 kg grains when using ordinary water up to 12.7 g of sitotrog eggs from 1 kg of grain when using activated water (table 8).
A similar situation occurred when growing the wax moth caterpillars used in the production of bracon. The activated water was used to wet the substrate with caterpillars.
In this case, the caterpillars reached the size required for infection with bracon in 12-15 days when the substrate was moistened with activated water, in contrast to 17-20 days when the substrate was moistened with ordinary water. The use of electrochemically activated water makes it possible to increase productivity in the production of entomophages by 20-25%, to increase the yield of entomophages.

3.2.3.6 Influence of the type of paper used in making corrugated paper on pupation of wax moth caterpillars
In laboratory breeding of entomophages, it is important to observe the conditions of detention, bringing them as close as possible to their natural habitat.     Therefore, the choice of the type of paper for the production of corrugated sheets and the size of the height of the corrugation are important factors affecting the technological process of breeding the poach.
In order to determine the optimal type of paper to be used for infesting the bracon, we tested various types of paper in the biological laboratory.
1 - plain writing paper;
2 - newsprint;
3 - wrapping thick paper
Corrugated sheets were made from the same size of sheets of paper with a size of 210x150 mm, laid in cylinders, where 250 caterpillars of a wax moth were placed. The balloons were darkened with a cloth and left for 10 hours to pupate the caterpillars. After 10 hours, pupated and unpupted caterpillars were counted. The results of the experiment are presented in table 9.






Table 9. Influence of paper type on caterpillar pupation

	Type of paper
	Number of 
caterpillars
	Number of pupated caterpillars
	Number of unpupated caterpillars
	% 
pupated caterpillars


	Plain writing paper
	250
250
250
	178
169
176
	72
81
74
	71,2
67,6
70,4

	Newsprint
	250
250
250
	167
163
171
	83
87
66
	66,8
65,2
68,4

	Wrapping thick paper
	250
250
250
	232
239
228
	18
11
22
	92,8
95,6
91,2

	НСР 0,5 =  1,31



The table shows that the best indicators were in the third option when using thick wrapping paper, on average, the number of pupated caterpillars was, respectively, 69.73% when using ordinary writing paper, 66.8% when using newsprint and 93.2% when using wrapping paper.
After pupation of the wax moth caterpillars, 100 individuals of bracon were placed in each jar in a ratio of 60 females and 40 males for infection.
They were kept at a temperature of 28-300C in a dark climatic cabinet, maintaining the humidity in the cabinet at 70%. The poach was counted 10 days after infection. The results of the influence of the type of paper on the infestation of caterpillars are presented in table 10.
On average, 448 bracon after infestation using regular writing paper, 384.67 using newsprint and 1,035.33 using wrapping paper.
It can be seen from the table that in option 3 the infection results were the highest; this is explained by the fact that when using wrapping paper for pupation of caterpillars, the rough surface of the paper allows the caterpillars climbing well along the corrugation and envelop the corrugation with their secretions to form a cocoon. Also, the use of this paper allows maintaining the necessary moisture, preventing the caterpillars from drying out prematurely, while the bracon larva can fully feed on the hemolymph of the caterpillars.


Table 10. Results of the influence of the type of paper on the infestation of caterpillars

	Type of paper
	Number of 
caterpillars
	Number of bracon per infection
	Number of bracon after infection

	Plain writing paper
	250
250
250
	100
100
100
	432
426
486

	Newsprint
	250
250
250
	100
100
100
	429
386
339

	Wrapping thick paper
	250
250
250
	100
100
100
	956
1024
1126

	НСР 0,5 =  5,78



      After the complete emergence of bracon, a count was made according to the ratio of males and females in each bank. The biological effectiveness of the use of bracon depends on the sex ratio of bracon used for settling in the field against the cotton bollworm. Therefore, it is very important to observe the sex ratio when breeding bracon.  The counting results are presented in Table 11.

Table 11. Male to female ratio using different infection papers.

	Type of paper
	Number of bracon after infection
	Number of female, pcs.
	Number of males, pcs.
	Male to female ratio

	Plain writing paper
	432
	196
	236
	1,2:1

	
	426
	204
	222
	1,09:1

	
	486
	275
	213
	1:1,29

	Newsprint
	429
	222
	206
	1:1,08

	
	386
	205
	181
	1:1,07

	
	339
	175
	164
	1:1,07

	Wrapping thick paper
	956
	574
	382
	1:1,5

	
	1024
	627
	397
	1:1,57

	
	1126
	683
	443
	1:1,54



It can be seen from the table that when using thick wrapping paper, the sex ratio of the emerged bracon corresponded to the quality standard (1: 1.5).
In our experiments, we studied the effect of the height of the corrugation on the fertility of female bracon. To determine the optimal corrugation height, we tested corrugations of various heights, using thick wrapping paper. Sheets of corrugated paper with corrugation heights of 10, 8 and 6 mm were made.
Sheets of corrugated paper were placed in jars, where 250 wax moth caterpillars were placed for pupation. After 10 hours, the pupated caterpillars were counted and the caterpillars were infected with bracon, 100 individuals of bracon in a ratio of 60 females and 40 males. The results of the effect of the height of the corrugation are presented in table 12.
       
Table 12. Influence of the height of the corrugation on the process of infection

	Corrugation size
	Number of 
caterpillars
	Number of bracon per infection
	Number of bracon after infection

	10 мм

	250
250
250
	100
100
100
	832
865
869

	8 мм

	250
250
250
	100
100
100
	956
947
984

	6 мм

	250
250
250
	100
100
100
	1026
1123
1158



The table shows that the height of the corrugation also affects the infection process. At a corrugation height of 10 mm and 8 mm, the pupation process lasted longer, since the higher corrugation height did not allow the cocoon to be quickly weaved, while at a corrugation height of 6 mm, the caterpillars pupated more actively and fit tightly over the entire surface of the grooves. The bracon infected caterpillars more actively in the variant with a corrugation height of 6 mm.
With long-term breeding of lacewing in the laboratory, the gene pool is gradually depleted. This is accompanied by a decrease in the search ability of the larvae, a decrease in their voracity. The fertility rate of females also decreases. Day length is an important factor regulating the metabolism of lacewing. For laboratory breeding of lacewing, the recommended daylight hours are 16 hours. With a decrease in daylight hours and a decrease in temperature, the lacewing falls into diapause. When the lacewing reaches the maximum depth of diapause, a limiting decrease in enzyme activity is observed and, conversely, with an increase in daylight hours and the exit of the lacewing from the state of diapause, the activity of enzymes is restored. To determine the biological parameters of a lacewing that had passed the stage of diapause, a group of lacewing (3 jars of 100 adults each) was introduced into a state of diapause, gradually reducing daylight hours to 8 hours and lowering the temperature of the content to +80 C. The diapasing lacewing was fed with 20% sugar syrup. After 60 days of full diapause, the lacewing was brought out of the state of diapause, gradually increasing the length of daylight hours to 16 hours and the temperature to + 24-260 C. Five days after the full emergence of the adults from diapause, the adults were fed with autolysate of yeast. After the start of oviposition, the number of ova laid by the females was counted daily, replacing the tissue flaps with the laid ova. For control, we used adult lacewings that did not pass the diapause stage. 
Data on the registration of the fecundity of the ranging lacewing adults are given in Table 13.

Table 13. Fertility of diapasing lacewing adults
   
	№ jar/type
	Number of adults, pcs.
	Average preovum period, days
	Fertility of females, ova / day

	1 (diapasing)
	100
	5,2±0,5
	76,3±3,1

	2 (diapasing)
	100
	4,9±0,7
	84,5±2,6

	3 (diapasing)
	100
	6,3±0,3
	68,2±3,2

	4 (off diapasing)
	100
	
	56,4±2,1



      Thus, the fecundity of the adult lacewing, brought out of the state of diapause, was higher than that of the lacewing that did not pass the period of diapause. With this in mind, it is recommended that the lacewing brood culture be renewed annually by collecting spring-ranging adults. To collect ranging adults, it is necessary to leave the lights on in the corridors of biological laboratories or in other unheated rooms overnight. With the beginning of spring, overwintered individuals of lacewings fly into the light at night, where they can be collected later.          

3.2.3.7 Study of biological effectiveness of biological products against cotton pests and their effect on entomophages
Most pathogenic bacteria for insects are representatives of entobacterins, lactic acid bacteria, microbes and baccilli.
To date, in many countries of the world, various microbiological preparations have been created to combat harmful insects on crops of various crops.
As mentioned above, cotton crops are annually affected by gnawing pests (cotton, winter and small landworm) and sucking (spider mites, cotton aphids, thrips) pests. Therefore, in the microbiological protection of cotton, preparations of a wide spectrum of action against a complex of cotton pests, safe for the environment, entomophages and warm-blooded animals, are of particular interest. According to the toxicological assessment, biological products are classified as harmless substances. Biological preparations, as a rule, act more slowly than chemical ones, their maximum manifestation is observed on the 12-14th day. But after their application, insects quickly stop feeding and their damage to plants is significantly reduced.
In the conditions of densely populated territories of the Turkestan region, the use of biological products to combat cotton pests is very promising.
An analysis of our studies carried out in 2019 shows that when Bioslim BW was applied against aphids at a consumption rate of 2.5 kg per hectare, the highest biological efficiency on the 14th day after treatment was 74.9% adjusted for control, with a consumption rate of 3 kg also high biological efficiency on the 14th day after treatment was 75.0%. The standard was Nurell D, e.c. the consumption rate of which was 1.5 l / ha, on the 14th day the biological efficiency was 80.0%.
As a result of the continuation of research in 2020 on the use of biological products, it was found that when using Bioslip BW against aphids at a consumption rate of 2.5 kg per hectare, the highest biological efficiency on the 14th day after treatment was 73.19%, adjusted for control, at a consumption rate 3 kg also has a high biological efficiency on the 14th day after treatment was 75.82%. The standard was Nurell D, e.c. the consumption rate of which was 1.5 l / ha, on the 14th day the biological efficiency was 81.84% (Appendix F).
Appendix W gives the results of testing the biological product Bioslip BW against spider mites. The obtained results show that when treated with the drug at a rate of 2.5 kg / ha, the highest biological efficiency was noted on the 14th day after treatment, it was 60.15%. At a consumption rate of 3.0 kg / ha, a high biological efficiency was also noted, obtained on the 14th day after treatment - 70.76%. The standard was the domestic biological preparation Bitoxibacillin, dry powder with a consumption rate of 4.0 kg / ha, on the 14th day, the biological effectiveness of the standard preparation reached 62.41%. In 2020, almost the same results were obtained against spider mites.
Tests against cotton bollworm were carried out with Bioslip BW at 2 consumption rates. At a consumption rate of 2.5 kg / ha, the biological efficiency in 2019 on the 14th day after treatment was 87.5%, in 2020 84.73%, at a rate of 3.0 kg / ha in 2019 on the 14th day after treatment efficiency was 92.7% and in 2020 – 90.89%. The standard was the biological preparation Bitoxibacillin, dry powder with this option on the 14th day after treatment, the biological effectiveness was 88.8% - 83.45%, respectively (Appendix H).
To study the effect of biological preparations Bioslim BT, Bioslim BW were selected from the entomophages of the seven-spotted ladybug larva, the common lacewing and sirfid flies. As the data in Appendix Y show, biological preparations Bioslim BT, Bioslim BW showed no toxic effect against entomophages. In none of the variants, the death of the larvae of the seven-spotted ladybird and lacewing of the common sirfid fly was noted.

3.2.3.8 Quality indicators of biomaterials
The quality indicators of the biomaterial (group 1) obtained from the biolaboratory “Zhetisay Biofabrikasy” of the Zhetisay region, Turkestan oblast, corresponded to the standard.
To compare the quality parameters of the biomaterial, a group of biomaterial obtained after 5 dilution cycles was reanalyzed.
The quality parameters of this group of lacewing were below standard, therefore it is recommended to increase the consumption rate by 25% (Appendix K).
The quality indicators of this group of bracon were lower than standard ones, therefore it was recommended to increase the consumption rate by 5% (Appendix L).
The quality indicators of this group of trichogramma were lower than the standard ones, therefore it was recommended to increase the consumption rate by 20% (Appendix M).
Both groups of biomaterial were used to control pests, after which the biological effectiveness of their application was determined.
One of the ways to increase the viability of Trichogramma can be used the phenomenon of heterosis. It is known that with closely related breeding after 5-7 generations, the quality indicators of the trichogram deteriorate: fertility decreases, the sex index is disturbed, and a greater number of deformed individuals appear. When individual individuals of trichogramma are crossed, an increase in the viability, activity and fertility of the hybrids is observed. The phenomenon of heterosis can be used to obtain high quality trichograms.
For this, 5 grams of trichogramma (Trichogramma pintoi Voeg.) were taken from various laboratories. Each of the five parts was divided into 5 parts, 1 g each, and five parts of the trichogramma of individual populations were mixed. The mixed trichogramma was placed on the fly and after the trichogramma took off, the sitotroga was infected. The trichogram obtained after the infection of the sitotroga was infested with the next group of the sitotroga, and the resulting trichogram was used in the experimental plots for protection against the cotton bollworm (group 3).
3.2.3.9 Biological effectiveness of the use of entomophages with different quality indicators against cotton bollworm on cotton
Each group of trichogramma was spread three times against the second generation of the cotton bollworm with an interval of 5-7 days.
The greatest biological efficiency was observed on the 15th day after resettlement and amounted to 88.3% when using a trichogram obtained as a result of using the phenomenon of heterosis, slightly less than 87.7% was biological efficiency when using a trichogram with quality indicators corresponding to the standard and 55.7% with application of trichogramma after 5 generations with the worst quality indicators. As can be seen from the results of the study, when using a trichogram of lower quality indicators, even with an increase in the consumption rate, the biological efficiency is significantly lower than when using a trichogram with high quality indicators.		

Table 14. Biological effectiveness of the use of trichogramma against cotton bollworm on cotton

	Variants
	Consumption rate,
g / ha
	Development phase
	Cotton bollworm ova contamination
 by day of accounting,%

	
	
	
	5
	10
	15
	20
	в среднем

	Group 1
	1,0
	adult
	60,5
	74,7
	87,7
	65,5
	72,1

	Group 2
	1,2
	adult
	42,0
	53,7
	55,7
	44,4
	48,9

	Group 3
	1,0
	adult
	60,7
	75,1
	88,3
	74,2
	74,58

	НСР 05 = 7,7


           			       
Also, in our experiments, we studied the biological effectiveness of the use of bracon with different quality indicators against cotton bollworm on cotton. Each group of bracon was resettled twice against the second generation of the cotton bollworm with an interval of 5 days after the settlement of trichogramma.
The highest biological efficiency was observed on the 14th day after settling and amounted to 93.02% when using bracon with quality indicators corresponding to the standard and 72.09% when using bracon with the worst quality indicators.





Table 15. Biological effectiveness of using bracon against cotton bollworm on cotton

	Test variants
	Number of caterpillars per 100 plants
	Decrease in number on the day of accounting,%

	
	до обработки
	на день учета
	

	
	
	3
	7
	14
	3
	7
	14

	Group 1
	4,3
	3,2
	1,3
	0,3
	23,25
	69,76
	93,02

	Group 2
	4,3
	3,5
	1,6
	1,2
	18,6
	62,79
	72,09

	Control  (off treatment)
	4,3
	5,1
	7,2
	10,3
	-
	-
	-


      
As can be seen from the results of the study, when using bracon of lower quality indicators, even with an increase in the consumption rate, the biological efficiency is significantly lower than when using bracon with high quality indicators.

3.2.3.10 Improvement of lacewing production technology 
One of the most widely used bioagents in the biological defense system is the lacewing (Chrysopa carnea Steph), but its mass production is difficult due to its cannibalism, therefore, many years of work with the lacewing was carried out mainly at the level of laboratory research. We carried out studies that showed that with an individual growing method for the normal development of the lacewing larva with a duration of the developmental stage from ovum to cocoon of 14-16 days, observing the optimal temperature and humidity, 25-30 mg of sitotroga ova per 1 larva are enough. When the group breeding method, which is practiced in most biological laboratories with the artisanal group method of production, the consumption of sitotrogi eggs is 50-60 mg of shitoroga eggs per larva, i.e. feed consumption doubles. If we take into account the fact that the timing of breeding lacewing and trichogramma coincide, then using the individual method of breeding lacewing, it becomes possible to use the saved sitotrog for the production of trichogramma.
There are various methods for the group method of breeding lacewing, while the laboriousness of the reproduction process is high, associated with the sterilization of a large number of jars, dried fruits, tissue scraps, because an important condition for obtaining high-quality biomaterial in laboratory conditions is compliance with sanitary standards to exclude infection of the biomaterial by mites and harmful microorganisms.
When using the technology of individual cultivation of lacewing larvae, which excludes the phenomenon of cannibalism, the cultivation of lacewing larvae is carried out in hexels, designed to obtain an average of 1,500 adults from one hexel, i.e. one hexel with dimensions of 600 x 300 x 35 mm replaces 15 three-liter jars. The advantage of individual breeding of lacewing larvae is obvious, which makes it possible to:
- to reduce the consumption of sitotroga ova for reproduction;
- to reduce the cost of manual labor;
- to reduce the area for breeding lacewing;
- improve sanitary and hygienic conditions.
A big problem for the workers of biological laboratories when breeding lacewing is the relatively short lifespan of the adult lacewing, 15-20 days, in some cases 10-15 days. We have studied the breeding conditions of the lacewing, the nutrient media for it. In most industrial biolaboratories, honey syrup and hemolymph of wax moth caterpillars are used as a nutrient medium for the lacewing adults.
It was found that in the absence of protein food, female lacewings stop laying ova (we use this phenomenon in winter during long-term storage of lacewings); therefore, caterpillar hemolymph is used as a source of protein in laboratories. Every day 4-6 caterpillars per 100 adults are crushed onto a strip of cardboard or a board. If we take into account that the lacewing is kept at a temperature of 26-280 C and a humidity of 60-70%, then what favorable conditions arise for the reproduction of bacterial infections during the decomposition of caterpillars. Often, the flaps of tissue placed in jars from the adult lacewing are not sterilized. All this leads to the premature death of the adult lacewing. Therefore, as a source of protein food for the adult lacewing, the most optimal is the autolysate of brewer's yeast, which, in the presence of thermostat can be prepared under laboratory conditions. Numerous experiments have established that, subject to the temperature and humidity regime, daily feeding with autolysate of brewer's yeast and honey syrup during the maintenance of the lacewing adult, one female lays from 10 to 16 ova daily, with an average life expectancy of 25 days in laboratory conditions, the fecundity of females will be 250-400. Compliance with the hydrothermal, sanitary and hygienic conditions for growing lacewing, the use of artificial nutrient media prepared in compliance with the standards, allow obtaining a biomaterial that meets quality standards.

3.2.3.11 Testing different compositions of the nutrient medium
In laboratory conditions, bracon is well bred on the caterpillars of the wax moth, mill and southern barn fireflies.
Wax moth is a pest of bee-keeping: caterpillars, feeding, damage honeycombs in hives, warehouses and wax factories. It is widespread in Central Asia and is found in two types - large and small. Both species lead almost the same lifestyle and are well bred in the laboratory. We are mainly interested in the large wax moth.
The wax moth is a heat-loving insect. The optimum temperature for its development is 30-35° С. The full development cycle lasts 40-45 days, at a temperature of 20° C – 70-86 days. Reproduction and development throughout the year takes place only in warm rooms. At temperatures below + 10° C, the development of caterpillars is suspended. In this state, they are able to overwinter in hives and in the spring of the next year, when warm weather sets in, continue to develop.
The duration of development of individual stages of the large wax moth in natural conditions of the stage: eggs 7-10 days, caterpillars 25-30 days, pupae 8-10 days and adults 9-20 days.
The quality of the nutrient medium for breeding moths and fireflies is of great importance for obtaining highly effective parasites, with a lack of one or another component in the diet, with monotonous or insufficient feeding, the moth experiences carbohydrate or protein starvation, as a result of which hatching caterpillars and butterflies are underdeveloped, inactive, lagging behind in growth, have low fertility, there is an instability to disease.
For the preparation of feed, flour (preferably corn), merv, sugar, table waste, dried fruits, grape flour, brewer's yeast, etc. are used.
In the conditions of South Kazakhstan, some components are expensive, which leads to a decrease in the profitability of biological laboratories. Some are in short supply, leading to the problem of mass breeding of bracon. Therefore, it is necessary to replace some components of the culture medium, but at the same time maintain a high biological indicator of the viability of the biomaterial (for this purpose, we tested various combinations of components of the culture medium).
The research was carried out at the “Zhetisay Biofabrikasy” biofactory of the Zhetisay region, Turkestan oblast.
Option 1 - the composition of the nutrient medium by H.R. Mirzaliyeva
Option 2 - from the composition of option 1 instead of table waste and increased dried fruits.
Option 3 - table waste was also replaced by an increase in dried fruits and instead of grape waste flour, the amount of merva was increased (Appendix N).





Table 16. The quality of biological indicators of the wax moth caterpillars grown in experimental variants (based on 100 caterpillars)

	
Test variants 
	Caterpillars length,
cm
	Caterpillars weight 
gr 

	The ratio of females to males,%
	Average amount of bracon
in 1 caterpillar 

	Variant 1
	2,3
	2,3
	50-50
	5,0

	Variant 2
	2,4
	2,3
	49-50
	5,1

	Variant 3
	2,4
	2,4
	51-49
	5,2


 
The analysis of the results of Table 16 shows that when rearing the caterpillars of the wax moth of three types of the composition of the nutrient medium, they show that no significant differences in the biological parameters of the wax moth were noted. The difference in variants in the length of the caterpillar body was noted on variant 1 by 0.1 cm compared to variants 2 and 3. The difference in the weight of the caterpillar on variant 1 compared to other variants was 0.1 grams. The sex ratio in option 3 was marked by the highest rates, out of 100 individuals of the wax moth, 51 were females and 49 were males. According to our considerations, this indicator was influenced by the increase in the amount of merva, since it is a natural food for the wax moth.
Accordingly, in the caterpillars reared on variant 3, the number of ova laid by bracon was 2 specimens compared to variant 1, and 1 specimen more with variant 2.
The most optimal nutritional formula.
For breeding the mother material of wax moth caterpillars.
1) 6 parts of finely ground corn flour, 2 parts of sugar, 2 parts of table waste, 0.2 parts of brewer's yeast.
Bookmarking conditions: Autoclavable in an enamel bath with a layer of no more than 5-6 cm. Mode: 2 atm. from 45-60 min.
2) 5 parts of extracted merv, 2 parts of sugar, 2 parts of table waste, 1 part of wheat flour (3rd grade or bread waste), 0.2 parts of margarine. Mode: 2 atm. from 45-50 min.
3) 5 parts from grape waste, 3 parts sugar, 1 part table waste, 1 part wheat flour or bread waste. Mode: 2 atm. from 45-60 min.
Thus, the replacement of the components of the culture medium does not have a negative effect on the biological parameters of the viability of the wax moth in comparison with the traditional composition.
An important issue when breeding lacewing is the selection of a nutrient medium for the adult lacewing.
At present, many biological laboratories use egg white or crushed wax moth caterpillars for feeding the adult lacewing moth as a source of protein food.
To determine the most optimal nutrient medium for growing lacewing adults, we conducted studies on 3 different types of nutrient medium with obligatory feeding with 10% honey syrup. For the experiments, 3 groups of adult lacewing were laid, 5 jars each (15 jars in total). Each jar contains 50 lacewing adults of the same age. Each group of adult lacewing was fed every day with a different type of food with the obligatory feeding of 10% honey syrup. A record of dead adults and the number of ova laid in each jar was kept daily.
Nutrient medium No. 1 - brewer's yeast autolysate
Nutrient medium No. 2 - egg white
Nutrient medium No. 3 - wax moth caterpillars
The results of research on cultivation of lacewing adults on nutrient medium No. 1 are presented in Appendix P.
The average number of ova laid by one female in 20 days of life was:
Jar number 1 - 9.51 x20 = 190.2
Jar number 2 - 9.88 x 20 = 197.6
Jar number 3 - 10.03 x 20 = 200.6
Jar number 4 - 10.2 x 20 = 204
Jar number 5 - 10.2 x 20 = 204
On average, when the adult lacewing was fed autolysate of brewer's yeast, the fecundity of females was 199.28 ova per female (Appendix Q).
The average number of ova laid by one female in 15 days of life was:
Jar number 1 - 8.25 x 15 = 123.75
Jar number 2 - 10.15 x 15 = 152.25
Jar number 3 - 9.94 x 15 = 149.1
Jar number 4 - 9.49 x 15 = 142.35
Jar number 5 - 8.96 x 15 = 134.4
On average, when the adult lacewing was fed on egg white, the fecundity of females was 140.37 ova per female (Appendix R).
The average number of ova laid by one female in 16 days of life was:
Jar number 1 - 3589/703 x 16 = 81.68
Jar number 2 - 3571/724 x 16 = 78.92
Jar number 3 - 3099/623 x 16 = 79.59
Jar number 4 - 3212/674 x 16 = 76.25
Jar number 5 - 2522/566 x 16 = 71.29
On average, when the adult lacewing moth fed on crushed wax moth caterpillars, the fecundity of females was 77.4 eggs per female.
As can be seen from the calculations, the highest lifespan (20 days) was observed in adults fed with autolysate of brewer's yeast; in this variant, the highest fecundity of females was also observed - 199.28 ova per female.
In variants with nutrient medium No. 2 and No. 3, an average life span of 15-16 days and a lower fecundity of females, respectively 140.37 and 77.4 ova per female were observed, while the worst fecundity was observed in the variant with nutrient medium No. 3. In this variant, a mass death of adults was observed because of bacterial diseases and using of crushed wax moth caterpillars.

3.2.3.12 Study of foreign methods of biological control, ways to increase the efficiency of biological laboratories
The plan for the implementation of our program provides for the exchange of experience on biological protection of cotton from agricultural pests in Tajikistan. In this regard, a researcher of the Department of Transfer and Adaptation of Technology for Agricultural Production in Cotton and Melon Growing, Candidate of Agriculture Tagayev Asanbay Mamadaliyevich was seconded to the Scientific Center for Plant Protection and the Institute of Agriculture of the Tajik Academy of Agricultural Sciences in order to develop the exchange of experience on the development of scientific cooperation (Figure 3, 4). He visited biological laboratories, got acquainted with the work on the production of trichogramma and gabrobracon, and also visited cotton fields, where the biological protection of cotton was used.
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At present, about 185 thousand hectares of cotton are sown annually in Tajikistan. In recent years, scientists have created a number of highly productive cotton varieties such as Sorbon, Khujand - 67, Sharora 10-20, Tajikistan, Dusti-IZ, Farovon-20, Zarnigor, Ziroatkor-64, etc. Cotton varieties have been developed, which more than 60% of the total sown area of ​​cotton growing in Tajikistan. The entire cotton plantation in Tajikistan is cultivated with a row spacing of 60 cm, and all agricultural machinery is designed for this method of sowing cotton.
The biological effectiveness of the use of entomophages against the cotton bollworm in a cotton plantation in Tajikistan is of great scientific and practical interest.
In Tajikistan, the biological characteristics of the development of cotton pests - the cotton whitefly and the field bug - are well studied. The economic thresholds of harmfulness of the field bug have been developed for fine-fiber (50 bugs per 100 plants) and medium-fiber (100 bugs per 100 plants) cotton.
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      Figure 5 – Laboratory of Azerbaijan                       Figure 6 - Aquaintance with the researchers of RI PICP                                                          RI PICP                                                                   

Within the framework of the trip from 8 to 13 September 2019, the issues of biological protection of cotton from the cotton bollworm were discussed at the Azerbaijan Research Institute of Plant Protection and Industrial Crops in the city of Ganja (Figure 5, 6).
As a result, it was found that they had developed a scheme for a biological method of control, in which, after using Trichogramma on cotton crops, after 5-6 days, microbiological preparations, such as Bitoxibacillin, dry powder, and Lepidocide, a paste for more effective protection of cotton, are necessarily used. Therefore, such a method of combating the use of microbiological preparations is transferred between the introduction of trichogramma and gabrobracon against the main pest of the cotton bollworm (Helicoverpa armigera Hubn).
In 2020, a working trip to the Nazilli Cotton Institute, Republic of Turkey was implemented. During the trip, they familiarized themselves with the work of the laboratory, the directions of breeding, seed production and plant protection, as well as the principles of operation of the cottonworm butterfly traps, developed by Turkish scientists (Figure 7, 8).
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Figure 8 - Familiarization with the traps of Turkish production
) (
Figure 7 - Nazilli Turkish Cotton Research Institute
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Monitoring of the work of biological laboratories located on the territory of Maktaaral and Zhetysai regions for the production of bioagents: bracon (Habrobracon hebetor Say.), trichogramma (Trichogramma pintoi) and lacewing (Chrysopa carnea Steph.) (Appendix S).
It was revealed that on the territory of Maktaaral and Zhetysai regions, 24 biological laboratories and biofactories have been created and operate, which are put on industrial basis. In these laboratories, parasites of eggs, caterpillars of the cotton bollworm (Helicoverpa armigera Hubn.), trichogramma (Trichogramma pintoi), bracon (Habrobracon hebetor Say.) of the aphid predator and the spider mite lacewing (Chrysopa carnea Steph.) are bred.
Currently, most of these 24 private biolaboratories (biofactories) for the mass breeding of beneficial insects (trichogramma, poach, lacewing) against the main pests of cotton, work poorly, without proper adherence to breeding technologies, quality control of cultivated bioagents and without scientific support of production processes.
It is recommended to find and use local effective species and regularly pass through natural hosts during long-term reproduction in laboratory populations, strictly control that bioagents are viable, with high activity and fertility. For this purpose, it is recommended to open a biolaboratory with all devices and equipment, which would be engaged in the breeding of high-quality mother material and quality control of bioagents diluted in biolaboratories and biofactories.

3.2.4 Chemical measures to control the main pests of cotton
3.2.4.1 Biological effectiveness of chemicals against cotton pests
In our experiments in 2018-2020, when the economic threshold of the harmfulness of aphids was reached and during mass reproduction, the experimental site was chemically treated with foreign and domestic insecticides: Karat Gold, Ph. (lambda-cyhalothrin 100 g / l) normal - 0.25 l / ha, Abaktin 3.6 e.a. (abamectin, 36 g / l) in the norm - 0.4 l / ha, Vermethrin Forte e.c. (abamectin 50 g / l) in the norm - 0.4 l / ha, Insect, s.c. (thiamethoxam, 141 g / l + lambda-cyhalothrin, 106 g / l, “Astana-Nan” LLP, Kazakhstan) with a consumption rate of 0.2 l / ha, Corvette, e.c. (chlorpyrifos, 500 g / l + cypermethrin, 50 g / l, “Astana-Nan” LLP, Kazakhstan) with a consumption rate of 1.5 l / ha, against aphid complex, with a population of 53.5-62.0 individuals per hundred cotton leaves.
In 2018, after treatment with the drug Karat Gold, Ph. normally 0.25 l / ha on the 3rd, 7th and 14th days there was a decrease in the number of aphids by 76.5; 87.2 and 94.4%, respectively. The reference drug Break M.E. showed itself slightly higher. - 0.25 l / ha in relation to Carat Gold, e.c. - 0.25 l / ha, respectively 77.2, 88.4 and 96.5%. At the same time, in the control variant, the number of aphids on the 14th day reached 121.5 individuals per 100 leaves.
These appendices show that in 2020, the biological effectiveness of drugs on the 3rd day of accounting Corvette, e.c. showed 46.5%, Insect, s.c. 42.8%, standard version Nuker Pro, e.c. 43.4% respectively. Also on the 14th day of the registration, high biological effectiveness was recorded in the drug Corvette, e.c. - 84.0%, Insect, s.c. 80.2%. Biological effectiveness of domestic drugs Corvette, Ph.D. and Insect,   against aphids was not inferior to domestic insecticides (Appendix T).
In 2018-2020, when the infection of the experimental site reached the severity threshold, the experimental site was treated with foreign insecticides: Karat Gold, Ph. (lambda-cyhalothrin 100 g / l, Sinikom Agro Co., LTD, China), Abaktin 3.6 e.c. (abamectin, 36 g / l, Sinikom Agro Co., LTD, China), Solam, s.c. (thiamethoxam, 141 g / l + lambda-cyhalothrin, 106 g / l, Shandong Weifang Renbow Chemical Co. LTD, China), Belt, Ph.D. (480 g / l flubendiamide, Bayer CropScience AG, Germany), Proclame Fit 450 c.c, (emamectin benzoate, 50 g / kg + lufenuron 400 g / kg, Syngenta Crop Protection AG, Switzerland), Koragen s.c. (chlorantraniliprol, 200 g / l, DuPont International Operations Sarl, Switzerland) and the domestic insecticide Insect, s.c. (thiamethoxam, 141 g / l + lambda-cyhalothrin, 106 g / l, “Astana-Nan” LLP, Republic of Kazakhstan).
The results of the biological effectiveness of insecticides against cotton bollworm on cotton crops in terms of the number of pests are given in Appendix U.
Before treatment, the number of ova and caterpillars per 100 plants was up to 11-12, exceeding the level of the harmfulness threshold. After treatment in all tested variants, the number of caterpillars per 100 plants began to decrease. On the 14th day of the survey, the number of caterpillars ranged from 1.0 to 1.5 pcs., on average per 100 plants, against 17.6-19.5 pcs. on the control variant (without treatment).
The maximum biological effectiveness was shown by insecticides Belt, s.c., Proclame Fit 450 c.c., Koragen s.c. In the tested doses against cotton bollworm caterpillars on days 7 and 14, the effectiveness ranged from 82.92-91.4% to 91.55-93.5%.
The results of the biological effectiveness of insecticides against cotton bollworm in cotton crops on damage to fruit elements are given in Appendix V.
Before treatment, the number of fruit elements per plant was on average from 13.5 to 16.0 pcs., and from 31.85 to 40.9% of the buds were damaged. After treatment, in all tested variants on the 14th day there was a decrease in the damage of fruit elements from 16.63% to 24.0%
When the economic threshold of the harmfulness of the spider mite was reached and during mass reproduction and, basically, in different years, at the end of July, the experimental site was chemically treated with domestic and foreign insecticides Karat Gold, e.c. (lambda-cyhalothrin 100 g / l) normal - 0.25 l / ha, Abaktin 3.6 e.a. (abamectin, 36 g / l) in the norm - 0.15 l / ha, Vermethrin Forte e.c. (abamectin 50 g / l) in the norm - 0.15 l / ha, Oberon Rapid, s.c. (228.6 g / l spiromesifen + 11.4 g / l abamectin, Bayer CropScience AG, Germany) normal - 0.6 l / ha, Akarin, 3.6% e.a. (abamectin, 36 g / l, Agrokhimiya LLP, Kazakhstan) normal - 0.15 l / ha and Ronin, e.c (abamectin, 18 g / l, Kadam Industries LLP, Kazakhstan) normal - 0.3 l / ha, standard drug Vertimek 018, EC (abamectin 18, g / l, Syngenta Crop Protection AG, Switzerland), normal - 0.3 l / ha (Appendix W).
Biological efficiency of the domestic acaricide Akarin, 3.6% e.a. normal 0.15 l / ha against spider mites on day 3 was 67.77-75.0% on day 14 after treatment - 85.49-86.6%. And also the treatment of cotton crops with a domestic acaricide insecticide Ronin, Ph. normal - 0.3 l / ha showed positive efficiency and amounted to 3 days 67.75-73.9%, on the 14th day after treatment - 82.4-84.18%.
Treatment of cotton crops with foreign acaricide Oberon Rapid, Ph.D. (228.6 g / l spiromesifene + 11.4 g / l abamectin, Bayer CropScience AG, Germany) normal - 0.6 l / ha, carried out with the number of spider mites (Tetpanychus turkestaniUg. EtNik) on average up to 17, 0-20.7 individuals per plant. Biological efficacy Oberon Rapid, Ph.D. (228.6 g / l spiromesifen + 11.4 g / l abamectin) at the rate of 0.6 l / ha against spider mites was high, on the 14th day it was 91.5-93.7%. The standard drug Vertimek 018, e.c. (abamectin 18, g / l), normally 0.3 l / ha for the same period showed almost the same efficiency in comparison with the drug Oberon Rapid, s.c. with a dose of 0.6 l / a , after 14 days 88.2-90.1%.
Thus, all types of chemicals have achieved the highest biological effectiveness against pests. Among them, the domestic drug Corvette, e.c. (1.5 l / ha), has a high biological effectiveness against aphids, the foreign insecticide Belt, s.c. (0.15 l / ha), Proclame Fit 450 c.c (0.15 kg / ha) and Koragen, s.c. (0.2 l / ha), against spider mites, domestic preparations Akarin, 3.6% e.a. normal 0.15 l / ha and Ronin, c.e. normal - 0.3 l / ha and foreign drug Oberon Rapid, c.s. with a consumption rate of 0.6 l / ha.

3.2.4.2 Productivity and economic efficiency of the use of chemical methods in protection against major pests
In all cases, the economic efficiency of any protective measure should be calculated based on the cost of the agent used, received in the farms of the additional crop of raw cotton (centner / ha) and its cost (tenge), additional costs for the use of biological and chemical agents (tenge), costs for harvesting, transportation of additional crops (tenge). This data allows determining the net income.
At the same time, even in one farm and under the same conditions for performing agrotechnical and protective works in different areas, the indicators of economic efficiency can fluctuate depending on factors such as the composition and number of pests, the ratio of the number of pests and their natural enemies, cotton varieties, etc. 
In 2018, the purchase price of raw cotton amounted to 180 tenge / kg, in 2019 - 150 tenge / kg, and this year the purchase price of raw cotton at the collection points of our region averaged 140 tenge per kilogram.
The cost of treatment with a tractor sprayer, together with fuels and lubricants, plus the tractor driver's salary, amounted to 2000 tenge / ha. Plus to this added the cost of harvesting additional stored crop and its transportation. As in 2019, in 2020, the price of manual harvesting of 1 kg of raw cotton also averaged 40 tenge, and in 2018 the price of manual harvesting was 50 tenge. Transportation of 1 centner of cotton from the place of harvest (from the field) to the procurement points at a distance of 3 km in 2018-2019 cost 150 tenge, and in 2020 – 160 tenge. Prices for diesel fuel and transportation services have increased every year.
In 2018-2020, the various insectoacaricides used fully paid for themselves in the chemical fight against sucking and leaf-eating pests of cotton. The cost of the preserved crop exceeded the cost of protection by 2-3 times. Depending on the species composition of pests, depending on the drug used, the net income for the protection of cotton ranged from 17,700 - 65,745 tenge / ha (Appendix X, Y, Z).
3.2.4.3 Toxic effect of chemicals on entomophages of cotton pests
In laboratory conditions, in a Petri dish, experiments were laid to establish the mortality of entomophages and the duration of the action of the pesticide. Natural entomophages were chosen for the experiment: the seven-spotted ladybug (Coccinella sepupunctata), the common lacewing (Chrysopa carnea), and the surf flies (Syrhus corolla). From laboratory populations: trichogramma (Trichogramma pintoi), bracon (Bracon hebetor), lacewing (Chrysopa carnea).
12 types of modern large-scale insecticides were selected for testing. The experiments were carried out in three replicates, the total number of variants was 10. Spraying was carried out with a manual sprayer with a capacity of 400 ml. w.s. After treatment in a day in all variants except Avant, e.c., Proclame Fit 450, w.s. and Coragen s.c. marked 100% death of entomophages (Appendices 1. 2. 3).
Subsequently, in order to establish the duration of the residual action, entomophages were added to Petri dishes every day. The replanting lasted until the disappearance of the residual effect on each species of entomophage. Inspection and registration of the residual effect of pesticides was carried out on a daily basis.
The counts showed the following: in the adult bracon and lacewing larvae, mortality was not observed when spraying with the preparations Avant, e.c., Proclame Fit 450, w.s. and Coragen s.c. after 2-3 days. The duration of the residual action of the same insecticides on the imago of Trichogramma was 9-13 days, while the duration of the action of the preparations Vertimek 018, e.c., Bi 58 new, 40% e.a., Oberon Rapid, s.c. and Insect, s.c. were 18-20 days, respectively.
The integrated plant protection system provides for the use of all existing control methods. The compatibility of the application of chemical and biological methods is especially important.
Proceeding from this, the study of the combined use of chemicals and laboratory populations of entomophages is relevant. In solving this problem, it is necessary to determine the timing of the use of laboratory populations of entomophages of trichogramma, bracon, and lacewings after the use of chemicals.
The study of the residual amount of pesticides was carried out by the generally accepted method. At the same time, the plants were sprayed with drugs and every 24 hours a leaf was torn off, placed in jars and entomophages were released (trichogramma, bracon, lacewing) and the residual effect of the drugs was determined. Experiments to determine the residual effect were carried out for 1-25 days (until the end of the residual effect).
The research results showed that among entomophages, trichogramma has a higher sensitivity to a chemical preparation. The most harmless in relation to it was sulfur. After two days of using sulfur, trichogramma can be resettled, the residual effect of other drugs is 8-20 days (Appendix 4).
According to the research results, bracon is more resistant to chemicals than trichogramma. Bracon can be resettled after two days of using drugs such as Avant, e.c., Proclame Fit 450, w.s. and Coragen s.c. Lacewing larvae are less resistant to chemicals than bracon. 1-2 hours after the application of biological products such as Bioslim BT and Bioslim BW, entomophages can be released: trichogramma, bracon and lacewing.




























ҚОРЫТЫНДЫ

- Орташа сортаңдандырылған суармалы аймақта қос қатарлы мақта дақылдарының (отырғызу тығыздығы 80х11х2х10-1, өсімдік орналасу тығыздығы 200 мың дана/га) орналасу тығыздығының жоғары болуына және аудандардың бірлігіне көсектердің 32-33% артық болуына  байланысты дәстүрлі мақта егу технологиясымен салыстырғанда шитті мақтаның өнімділігін 47,6 ц/га дейін арттыруға ықпал етті. Түркістан облысы жағдайында мақта себу үшін түп саны тығыздығы  200 мың дана га, 80x11x2x10-1 егу кестесі ұсынылады.
-  Зиянкестер санының динамикасына биотикалық (табиғи) факторлар үлкен әсер етті. Табиғи факторлардың ішінен көп жаңбыр қыстаудан шыққан зиянкестер санын күрт азайтып, жекелеген жылдары олардың әрі қарай дамуына кедергі келтірді.
- Сорғыш зиянкестерге салыстырмалы төзімділігі сорттар Бұхара-6, АнБаяут, Береке-07, әлсіз-орташа зардап шеккендер болып Гедера, M-4011 және орташа зардап шеккендер болып Қытай Халық Республикасының сорттары болды, ал жоғары залалданған сорттар байқалмады. Аталған  мақта сорттары өсіру үшін ұсынылады.
-  Жоңышқаның гүлденуі мен суарылуы жыртқыштар мен паразиттер үшін қолайлы микроклимат жасайды, бұл орымға дейін олардың көбеюіне алып келеді. Жоңышқа ору кезеңінде экологиялық жағдайдың ауысуына байланысты энтомофагтардың мақта дақылдарына жаппай қоныс аударуы болатындығы анықталды.
- Мақтаның ұшын өз уақытында және сапалы түрде шырпу, өнімділікті мақта көбелектерінің зақымдануынан сақтайды. Шырпудан кейін 20-шы күні бұл шараның тиімділігі 50-60,0%-ды құрайды.
-  Мақтаның әр түрлі түп санында зиянкестер саны күрт өзгермейді. Тек  мақтаның қос қатарлы егісі мен қатар аралығы 45 см-ге себілгенде, мақта көбелегі құрттарының саны, басқа нұсқаларға қарағанда 50%-ға көп болды
- Қазақстанның оңтүстігі жағдайында негізгі энтомофагтардың 40 түрі анықталды, 4 түрінен басқасы жәндіктер класына жатады. Пайдалы фауна 6 отрядтың 13 тұқымдастарына жатады.
- Шырынды өсімдіктер энтомофагтардың көп мөлшерін тартады. Энтомофагтар үшін тұқымдық пияз ең тартымды болды, энтомофагтардың орташа саны 50 тор соққыда 52 дананы құрады, бұл жәндіктердің жалпы санының 70,75% -ына тең болды. Кориандрда энтомофагтардың саны 70,5%-ды құрады, ал тұқымдық сәбіз бен календуланың гүлдері де өте тартымды болды, энтомофагтардың пайыз үлесі сәйкесінше жәндіктердің жалпы санынан 70,9-69,4%-ын құрады.
- Шырынды (шірнелік) өсімдіктердің гүлдерін шірнемен қосымша қоректендіргенде, ересек жетінүктелі қоңыздың (Coccinella gempunctata) даму ұзақтығы бақылаумен салыстырғанда орта есеппен 3,3 күнге ұзарады, өсімталдығы 124,5 данаға артты, қоснүктелі қоңыздың (Adalia bipunctata) даму ұзақтығы 7,8 күнге, өсімталдығы  орта есеппен 54,1 данаға және кәдімгі алтынкөздің (Chrysoperla carnea) өмір сүру ұзақтығы орташа 9,9 күнге, өсімталдығы 45,6 данаға артты. Энтомофагтардың өміршеңдігі мен ұрпақ санының биологиялық көрсеткіштерінің сапасын жақсартуда тұқымдық сәбіз, пияз, рапс және түйежоңышқа тиімді болып табылады. 
- Оңтүстік Қазақстан жағдайында шырынды өсімдіктерді егу арқылы үздіксіз гүл конвейерін құру ұсынылады: гүлдену кезеңінің ұзақтығы 30 күннен асатын тұқымдық пиязы, тұқымдық сәбіз және жоңышқа.
- Электрохимиялық активтендірілген суды қолдану энтомофагтар өндірісіндегі өнімділікті 20-25% арттыруға, энтомофагтардың өнімділігін арттыруға мүмкіндік береді. Қарапайым жазу қағазын қолданған кезде, залалданғанан соң бракондардың саны 448 ересек дарақ, газет қағазын пайдаланғанда 384,67 ересек дарақ және орау қағазын пайдаланғанда 1035,33 ересек дарақ болды. Қаптама қағазды қолдану жұлдызқұрттардың мерзімінен бұрын кеуіп кетуіне жол бермей, қажетті ылғалды сақтауға мүмкіндік береді, ал бракон дернәсілдері гемолимфомен толық қоректене алады. Энтомофагтарды өсіру кезінде осы факторларды қолдану ұсынылады.
- Түркістан облысының халқы тығыз орналасқан аймағында, мақта зиянкестерімен күресу үшін биологиялық өнімді қолдану өте келешектік болып табылады. Мақта битіне қарсы Биослип BW препаратын гектарына  3,0 кг/га мөлшерінде қолданғанда, қолданудан  кейін 14-ші күні биологиялық тиімділік 75%-ды  құрады, ал өрмекші кенеге Биослип BW препаратын гектарына  3,0 кг/га мөлшерінде қолданғанда, жоғары биологиялық тиімділік көрсетті, яғни қолданудан  кейін 14-ші күні 70-76%-ды  құрады. Мақта көбелегіне қарсы 2019 жылы гектарына  3,0 кг/га мөлшерінде қолданғанда, қолданудан  кейін 14-ші күні, тиімділік 92,7%-ды, ал 2020 жылы 90,89%-ды құрады.  Мақтаны сорушы зиянкестерден және мақта көбелектерінен қорғау үшін Биослип BТ, Биослип BW препараттарын ұсынылған мөлшерінде қолданған жөн.
- Биоматериалдар сапасының стандартты көрсеткіштеріне сәйкестік жоғары сапалы өнімдер өндірісін сақтауға мүмкіндік береді, сонымен қатар  олардың биологиялық және экономикалық тиімділігін арттырады. Ең үлкен биологиялық тиімділік қолданғаннан кейін 15-ші күні байқалды және трихограмманы қолданғанда 88,3% құрады, бұл гетерозис құбылысын қолдану нәтижесінде алынған биологиялық тиімділік стандартқа сәйкес сапа көрсеткіштерімен трихограмманы қолданғанда 87,7% -дан сәл төмен болды және сапа көрсеткіштері нашар 5 ұрпақтан кейін трихограмманы қолданғанда 55,7% құрады. Ең жоғары биологиялық тиімділік қолданғаннан кейінгі 14-ші күні байқалды және стандартқа сәйкес сапа көрсеткіштерімен бракон қолданған кезде 93,02% -ды және сапа көрсеткіштері нашар бракон қолданғанда 72,09% -ды құрады.
Зертханалық популяцияларда ұзақ мерзімді көбею кезінде табиғи иелерден өту биоматериалдың сапалық көрсеткіштерін жақсартады. Аналық биоматериалды биозертханаларда үнемі жаңартып отыру қажет.
-  Алтынкөздерді өндіру үшін сыра ашытқысының автолизатын ақуызды тамақ көзі ретінде қолдану ұсынылады. Өсіру үшін гидротермиялық, санитарлық-гигиеналық шарттарды сақтау, стандарттарға сәйкес дайындалған жасанды қоректік орталарды пайдалану сапа стандарттарына сәйкес келетін биоматериал алуға мүмкіндік береді.
- Қоректік ортаның компоненттерін ауыстыру дәстүрлі құраммен салыстырғанда балауыз көбелегінің өміршеңдігінің биологиялық көрсеткіштеріне кері әсерін тигізбейді. Ересек дернәсілдердің жоғары өмір сүру ұзақтығы (20 күн) сыра ашытқысының автолизатымен қоректенгенде байқалды, бұл нұсқада ұрғашыларының ең жоғары өсімталдығы байқалды - бір ұрғашысына 199,28 жұмыртқа.
- Диапауза күйінен шығарылған алтынкөз имагосының ұрықшығы, диапауза кезеңінен өтпеген алтынкөзден жоғары болды. Көктемде имагоның өмірлік циклінің пассивті кезеңінде жинау арқылы, жыл сайын алтынкөздердің аналық мәденитін жаңарту ұсынылады 
- Биологиялық бақылаудың шетелдік әдістерін және биологиялық зертханалардың тиімділігін арттыру жолдарын дамыту бойынша, біздің ғалымдар Тәжікстан ауылшаруашылық ғылымдары академиясының егіншілік институты мен өсімдіктерді қорғау ғылыми орталығы және Әзербайжан өсімдікі қорғау және техникалық дақылдар ҒЗИ институтында болды. Түркия Республикасы, Назилли мақта өсіру институтына жұмыс сапары жүзеге асырылды. Шетелдік ғалымдар биологиялық бақылау әдісінің кестесін әзірледі, онда мақта дақылдарына трихограмманы қолданғаннан кейін, 5-6 күннен кейін міндетті түрде микробиологиялық препараттар қолдануы бойынша әдістерін дайындады.
- Тәжірибе алқабын отандық және шетелдік химиялық препараттармен өңдеу бойынша, мақта битіне қарсы, Корвет, к.э. препаратының биологиялық тиімділігі – 84%, Инсект, с.к. 80,2%. Жоғары биологиялық тиімділікті Проклэйм Фит 450 в.к, Кораген к.с инсектицидтері көрсетті, яғни сынақталған мөлшерде, мақта көбелегі жұлдызқұртына қарсы 7 және 14 күндері тиімділігі  82,92 – 91,4%-дан 91,55-93,5%-ға дейін болды. Өрмекші кенеге қарсы отандық Акарин 3,6% к.э. препаратының биологиялық тиімділігі, гектарына 0,15 л/га мөлшері, 3-ші күні 67,77-75,0%, қолданудан кейін 14-ші күні 85,49-86,6% болды. Отандық препарат Ронин, с.е. мөлшері 0,3 л/га қолданғанда, оң тиімділік  3-ші күні 67,75-73,9 %, 14-ші күні  82,4-84,18 % болды. Биологиялық тиімділік  бойынша Оберон Рапид, к.с. (228,6 г/л спиромезифен + 11,4 г/л абамектин) препаратынын 0,6 л/га мөлшерде өрмекші кенеге қарсы қолданғанда тиімділік жоғары болды, яғни 14-ші күні 91,5-93,7%- ды құрады.  Бұл препараттар мақтаның негізгі зиянкестерінен қорғану үшін ұсынылады.
- 2018-2020 жылдары әр түрлі инсектоакарицидтер мақта сорушы және жапырақ кеміруші зиянкестермен химиялық күресте өздерін ақтады. Сақталған дақылдың құны қорғаныс құнынан 2-3 есе асып түсті. Зиянкестердің түрлік құрамына, қолданылатын препаратқа байланысты мақтаны қорғаудан таза табыс гектарына шаққанда 17700 - 65745 теңгені құрады.
- Трихограммаға қарағанда бракон химиялық заттарға төзімді болды. Браконды (Habrobracon hebetor Say.) Авант,к.э., Проклэйм Фит 450, в.г. және Кораген к.с. сияқты препараттарды қолданған кейін 2 күннен кейін алқапқа жіберуге болады. Алтынкөз дәрнәсілдері браконға қарағанда химиялық препараттарға төзімділігі төмен. Мақтаның өнімділігі мен сапасын арттыру бойынша ұсыныс әзірленді.
Аса қауіпті мақта зиянкестерінің (химиялық, биологиялық, агротехникалық және т.б.) санын бақылаудағы жетілдірілген әдістерін қолдану бойынша ұсыныс әзірленді.
Мақта зиянкестеріне қарсы браконды, трихограмманы жаппай өндіру және қолдану бойынша әдістемелік нұсқаулар жарияланды.
Үш магистранттарға өндірістік практикасы өткізілді, 4 магистр оқытылды (Б. Асабаев, О. Костак, О. Дүйсен, Д. Алмасбек).
Кетебай», «Хамро-Ата», «Нұралы Жол-Ж» ауылшаруашылығы товар өндірушілерімен ғылыми әзірлемелерді ендіру бойынша лицензиялық келісім жасалынды. Ғылыми әзірлемелер Түркістан облысы, Мақтаарал және Жетісай аудандарында 80 гектардан астам алқапта «Искандер», «Ақан», «Амалбек-Ата», «Сабыр» және «Жорабек ата» шаруа қожалықтарында енгізілді.
2018-2020 жылдары, жоба бойынша 25 ғылыми мақала жарияланды, оның ішінде нөлдік емес импакт-факторлы 10 ғылыми мақала, ғылыми-практикалық конференцияларда 12 мақала, ҚР БҒМ БҒСБК  ұсынған республикалық басылымдарда 3 мақала, бұқаралық ақпарат құралдарында 15 мақала жарияланды, 3 «Дала күні» және 2 семинар ұйымдастырылды.
«Galleria mellonella L. өсіру үшін жасанды қоректік ортаны дайындау  тәсілі» тақырыбындағы пайдалы модельге патент алуға өтінім берілді.
CONCLUSION

- In a moderately saline irrigated zone, double-row thickened cotton crops (with a plant layout of 80x11x2x10-1, with a thickened density of 200 thousand pcs / ha) increase the yield of raw cotton to 47.6 c / ha, due to the high density of the cotton plant and the highest the number of bolls per unit area is within 32-33% more than with traditional technology of sowing cotton. Sowing schemes 80x11x2x10-1 with a thickened density of 200 thousand pcs / ha are recommended for sowing in the conditions of the Turkestan region.
- The dynamics of the number of pests was greatly influenced by biotic (natural) factors. Of the natural factors, abundant rains sharply reduced the number of pests that emerged from wintering, so some years prevented their further development.
-  Varieties Bukhara-6, AnBayaut, Bereke-07 have a relative resistance to sucking pests, Gedera, M-4011 are weakly to moderately affected, varieties of the People's Republic of China are moderately affected, and highly affected varieties are not noted. These varieties of cotton are recommended for cultivation.
- Alfalfa flowering and irrigation create a favorable microclimate for predators and parasites, which leads to an increase in their numbers before hay harvest. During the mowing period, a mass migration of entomophages to cotton crops was noted due to a sharp change in the ecological situation.
- Timely and high-quality chasing keeps the crop from being damaged by the cotton bollworm. On the 20th day after chasing, the effectiveness of this measure was 50.0-60.0%.
- In different plant densities, the number of pests does not differ sharply. Only in two-row sowing and sowing with a 45 cm row, the number of caterpillars of cotton bollworm is 50% higher than in other variants.
- In the conditions of the south of Kazakhstan, 40 species of the main entomophages have been identified, belonging, with the exception of 4 species, to the class of insects. The useful fauna includes 13 families from 6 orders.
- Nectariferous plants attract a large number of entomophages. The most attractive for entomophages is the seed onion, the number of entomophages averaged 52 individuals. by 50 waves of the net, which was equal to 70.75% of the total number of insects. On coriander, the number of entomophages was 70.5%, and also flowers of seed carrots and calendula were highly attractive, the percentage of entomophages, respectively, was 70.9-69.4% of the total number of insects.
- When the flowers of nectariferous plants are fed with nectar, the duration of development of the imago of the seven-spotted ladybug (Coccinella gempunctata) is lengthened by an average of 3.3 days in comparison with the control, the fertility increases by 124.5 pcs., in the two-spotted ladybug (Adalia binynctata) the duration of development increases on average by 7.8 days, fertility increases by an average of 54.1 pcs., in lacewing (Chrysopa cornea), respectively, by 9.9 days and 45.6 pcs. The most effective in improving the quality of biological indicators of viability and fertility are the testes of carrots, onions, rapeseed and melilot.
- It is recommended to create an uninterrupted flower conveyor in the conditions of South Kazakhstan by sowing nectariferous plants: seed onions, seed carrots, dill and alfalfa, in which the duration of the flowering period was more than 30 days.
- The use of electrochemically activated water allows increasing productivity in the production of entomophages by 20-25%, increasing the yield of entomophages. When using ordinary writing paper, the number of bracon after infection was 448, using newsprint, 384.67, and using wrapping paper, 1035.33. The use of wrapping paper allows maintaining the necessary moisture, preventing the caterpillars from drying out prematurely, while the bracon larvae can fully feed on the hemolymph of the caterpillars. It is recommended to use these factors when breeding entomophages. 
- In the conditions of densely populated territories of the Turkestan region, the use of biological products to combat cotton pests is very promising. When Bioslip BW was used against aphids at a consumption rate of 3 kg per hectare, the biological effectiveness on the 14th day after treatment was 75.0%, and when using Bioslip BT against a spider mite at a consumption rate of 3.0 kg / ha, high biological effectiveness was also noted. received on the 14th day after treatment - 70.76%. Against cotton bollworm at a rate of 3.0 kg / ha in 2019, on the 14th day after treatment, the efficiency was 92.7% and in 2020 - 90.89%. It is recommended to use the preparations Bioslip BT, Bioslip BW to protect cotton against sucking pests and cotton scoops in the recommended consumption rates.
- Compliance with the standard indicators of the quality of biomaterial allows maintaining the production of quality products, therefore, their biological and economic efficiency. The greatest biological effectiveness was observed on the 15th day after resettlement and amounted to 88.3% when using a trichogram obtained as a result of using the phenomenon of heterosis, slightly less than 87.7% was biological effectiveness when using a trichogram with quality indicators corresponding to the standard and 55.7% with application of trichogramma after 5 generations with the worst quality indicators. The highest biological efficiency was observed on the 14th day after settling and amounted to 93.02% when using bracon with quality indicators corresponding to the standard and 72.09% when using bracon with the worst quality indicators.
Passage through natural hosts during long-term reproduction in laboratory populations improves the quality parameters of biomaterial. It is necessary to regularly update the mother biomaterial in biolaboratories.
-  When producing lacewing, it is recommended to use brewer's yeast autolysate as a source of protein food. Compliance with the hydrothermal, sanitary and hygienic conditions for growing lacewing, the use of artificial nutrient media prepared in compliance with the standards, allow obtaining a biomaterial that meets quality standards.
- Replacing the components of the nutrient medium does not have a negative effect on the biological indicators of the viability of the wax moth in comparison with the traditional composition. A high lifespan (20 days) is observed in the lacewing adults, which were fed with autolysate of brewer's yeast – females’ fertility is 199.28 ova per female.
- The fecundity of the adult lacewing, brought out of the state of diapause, was higher than that of the lacewing that did not go through the period of diapause. It is recommended that the lacewing matrix be renewed annually by collecting diapasing adults in spring.
- When studying foreign methods of biological control, ways to increase the efficiency of biological laboratories, the Scientific Center for Plant Protection and the Institute of Agriculture of the Tajik Academy of Agricultural Sciences, the Azerbaijan Research Institute for the Protection of Plants and Industrial Crops were visited. A working trip to the Nazilli Institute of Cotton Growing, the Republic of Turkey was realized. Acquainted with the principles of work of cotton bollworm butterfly traps developed by Turkish scientists. Foreign scientists have developed a scheme for a biological method of control, in which, after the application of trichogramma on cotton crops, microbiological preparations are necessarily used in 5-6 days.
- The treatment of the experimental site with domestic and foreign chemical preparations against aphids showed biological effectiveness - the drug Corvette, e.c. - 84.0%, Insect, s.c. 80.2%. The maximum biological effectiveness was shown by the insecticides Proclame Fit 450, Koragen s.c. in the tested doses against cotton bollworm caterpillars on days 7 and 14, the effectiveness ranged from 82.92-91.4% to 91.55-93.5%. Biological efficiency of the domestic acaricide Akarin, 3.6% ae. normal 0.15 l / ha against spider mites on day 3 was 67.77-75.0% on day 14 after treatment - 85.49-86.6%. Treatment of cotton bollworms with domestic acaricide insecticide Ronin, Ph.D. normal - 0.3 l / ha showed positive efficiency and amounted to 3 days 67.75-73.9%, on day 14 after treatment - 82.4-84.18%. Biological efficacy Oberon Rapid, Ph.D. (228.6 g / l spiromesifen + 11.4 g / l abamectin) at the rate of 0.6 l / ha against spider mites was high, on the 14th day it was 91.5-93.7%. These preparations are recommended for protection against the main pests of cotton.
- In 2018-2020, the various insectoacaricides used fully paid for themselves in the chemical fight against sucking and leaf-gnawing pests of cotton. The cost of the preserved crop exceeded the cost of protection by 2-3 times. Depending on the species composition of the pests, depending on the drug used, the net income for cotton protection ranged from 17,700 to 65,745 tenge / ha.
- Bracon is more resistant to chemicals than trichogramma. The bracon can be resettled after two days of using drugs such as Avant, e.c., Proclame Fit 450, and Coragen s.c. Lacewing larvae are less resistant to chemicals than bracon. 1-2 hours after the application of biological products such as Bioslim BT and Bioslim BW, entomophages can be released: trichogramma, bracon and lacewing.
A recommendation has been developed to increase the yield and quality of cotton.
A recommendation has been developed for the use of improved methods for controlling the number of especially dangerous cotton pests (chemical, biological, agrotechnical, etc.).
Published guidelines for the mass production and use of lacewing, bracon, trichogramma against cotton pests.
The industrial practice of 3 undergraduates was carried out and 4 masters were trained (B. Asabayev, O. Kostak, O. Duissen, D. Almasbek).
A licensing agreement was implemented with agricultural producers Ketebay, Khamro-Ata and Nuraly Zhol-Zh for the use of scientific developments. Scientific developments were introduced into business structures such as: CF “Iskander”, CF “Akan”, CF Amalbek-Ata”, CF “Sabyr” and CF “Zhorabek Ata” on the area of more than 80 hectares in Maktaaral and Zhetysay districts, Turkestan region.
n 2018-2020, 25 scientific articles were published on the project, of which 10 scientific articles with a non-zero impact factor, 12 articles in scientific and practical conferences, 3 articles in the republican editions recommended by the KKSON RK, 15 articles were published in the media, 3 “Field Day” were organized and 2 workshops.
An application has been filed for a utility model patent “Method for the production of an artificial nutrient medium for breeding Galleria mellonella L.”
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APPENDIX А

Sowing patterns 
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APPENDIX Б

Sowing of domestic and foreign cotton varieties
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APPENDIX В

Methodology for conducting field and laboratory experiments 

The surveys were carried out on crops of the cultivated variety “Maktaaral-4011 ” from the moment seedlings appeared and until harvesting began.
The number of pests of cotton was determined on mulberry trees and other species .
The number of pests on weeds was determined by the formulas:
 
Z.K.P.
X = -----------, and
B
K 1 .P.
X 1 = -----------, where
B
 
X - the number of ticks or aphids per 1 m 2 ;
X 1 - the number of caradrine or stems infected with dodder per 1m 2 ;
In - the average number of viewed stems of plants;
Z - of them infected with stalks by a spider mite or aphids;
K is the number of ticks or aphids per infected stem;
K 1 - the number of caradrine on all examined plants or the number of stems infected with dodger, from the number of examined;
P - the number of plant stems per 1m 2 .
For this purpose, 25 samples along the boundary and 25 samples along the diagonal of the field at a distance of 25–50 m from one another were taken on each field. In each sample examined all the leaves of plants and broadleaf weeds was determined by the number of infected spider mites, aphids and dodder, as well as the total number of them thrips and beet borer. In addition, the number of predators and parasites was counted at each site. At the location of each sample, the number of plant stems on a site of 0.2 m 2 (100 x 200 cm) was counted.
To identify stocks of wintering caterpillars of biting scoops (winter, exclamation, etc.), spring soil excavations were carried out in the fields , soil samples were taken 50 x 50 cm in size to a depth of 10-20 cm, with a count of the number of caterpillars per 1 m 2 and determination of their age composition. The population of the fields with biting scoops is considered weak in the presence of 0.2 caterpillars per 1 m 2 , medium in the presence of 0.4-0.6 caterpillars per 1 m 2 , strong - from 0.8 caterpillars and higher per 1 m 2 . The number of samples depends on the size of the field and the composition of the crops.
During the growing season, examinations for the presence of a cotton scoop were carried out by a regular inspection of 50-60 ha once every five days. On 100 plants are examined in cotton (20 samples of 5 plants each). Samples are placed diagonally at regular intervals;
The size of the site can be determined by the formula:
 
Z x 100
X = -----------, where
P
X - the number of cotton scoops or beet borer per 100 plants;
Z - the number of infected plants or the total number ; cotton scoops, caradrins on inspected plants;
P is the total number of plants examined in this field.
The number of pests on cotton is determined by the following formulas:
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KxLxZx100
X 0 = -------------- ------ , and
L 0 xP
 
KxLxZx100
X = -------------- ----- , and
P
 
Zx100
X 1 = -----------, where
P
X 0 - the number of ticks or aphids per 100 leaves;
X - the number of ticks or aphids per 100 plants;
X 1 - the number of caradrine , cotton scoops, winter scoops per 100 plants;
P is the total number of plants examined in this experiment;
З - the number of populated plants or the total number of caradrine , cotton scoop, winter scoop, thrips on the examined plants;
L - the average number of populated leaves by a spider mite or aphids on one infected plant;
L 0 is the total number of leaves in one populated plant;
K is the average number of ticks or aphids on 1 populated leaf.
The results of identifying the development and spread of cotton pests are recorded in a workbook. On the day of the accounting, take into account the number, terms of previous treatments, waiting times for irrigation and criteria for the appropriateness of treatments. The criterion for the fight can be considered 2-4 eggs and 3-6 caterpillars per 100 plants.
 Subsequent treatments depend on the effectiveness of the previous ones and the number of pests.
In the experimental areas of cotton, the number of aphids, tobacco thrips, spider mites and cotton scoops, damage to their leaves, fruit elements were taken into account.
On cotton crops from the period of emergence of mass shoots to harvest every 7-10 days, regular observations and surveys were carried out.
Growth points, the upper and lower sides of the leaves of each plant are viewed. The number of plants populated and not populated by aphids, thrips and ticks is taken into account, the percentage of damage is determined;
The number of aphids and aphidophages before budding is taken into account on all leaves of ten infected plants, and after budding , when their number is reduced to twenty. The number of predators by type and phase of development: coccinellids, sirfids, lacewing and spiders (egg, larva, pupa, adult) and the number of mummified aphids. The degree of infection of aphids with parasites was determined directly on plants with a count of 200 individuals, uninfected and infected with entomophages;
The number of spider mites and acariphages was determined on 10 infected plants. 3 leaves were taken from each plant (lower, middle, and upper tier). At the same time, the number of predators was calculated on these leaves by species and developmental phases (larva, pupa, adult), etc .;
Thrips and its entomophages were counted on one infected plant in each sample .
The counts of sucking pests after mass cotton budding were combined with the counts for revealing a cotton scoop and beet borer;
The flight of butterflies of winter, cotton scoop during the growing season was recorded on pheromone traps, established in experiments at the rate of 1 traps per 2 ha ;
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The beet borer, the cotton scoop, and their entomophages were taken into account from the time of emergence of seedlings (first species), budding of cotton (second species) and until harvesting. For this, 100 plants are taken (20 samples of 5 plants each) located diagonally in the field;
On each plant, top leaves, stems, buds, ovaries and capsules were scanned . The number of plants populated by caterpillars of scoops and the number of pests were determined: eggs, caterpillars by age; the number of caterpillars, parasites and other entomophages paralyzed and infected with gabrobracon by developmental phases;
From the beginning of oviposition of a cotton scoop, depending on number of eggs, made two-and three-time release of a trichogram: the 1st-at the beginning 
of  oviposition, subsequent-in 3-6 days according to the scheme 60 x 80 and 60 x 80 x 60 thousand individuals / ha;
The biological effectiveness of trichograms is determined by the infection of eggs with it. At the same time, the number of eggs on registration plants was established before the release of trichograms and before each subsequent release and the number of infected with the parasite.
The biological effectiveness of the bracon was established by removing parasite larvae from paralyzed caterpillars;
Economic efficiency (c / ha) of the use of bioagents was determined by comparing the harvest of raw cotton on options using bioagents and control.
The biological effectiveness of chemical treatments was determined by comparing the number of pests before and after treatment of plants with drugs in the experimental and control plots according to the formula:
 
100 ( Aв - Wa )
Eph . = ------------------ - , g de
Av
Eph. - efficiency ,%;
A - the number of pests in the area before treatment;
В - the number of pests in the area after treatment;
a and в - the number of pests at the same time in the control area.
The counts were carried out after processing after 3,7 and 14 days.
To assess the stability (resistance) of zoned foreign and domestic varieties, lines, hybrid and other forms of cotton, the fertility and survival of the spider mite on plants of this variety was established, the dynamics of the number of spider mites and aphids and the endurance of plants were studied.
The main method for assessing the resistance of a variety was to determine the fecundity of a spider mite in the tested varieties. In laboratory conditions, the fecundity and survival of the pest was determined, in the field - the dynamics of its abundance on cotton of various varieties, lines, hybrid and wild forms.
The species composition of entomophages was studied by various methods of entomological research. The counts were carried out using mowing methods with an entomological net, trial plots, test plants or stems. Species was determined with the help of scientists from the Uzbek Scientific Research Institute of Plant Protection and the Institute of Zoology of the Academy of Sciences of Uzbekistan. The collected material created a collection.
 
 The population density was determined by the formula:
                R
        V = ------, where
                      X                      
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V is the population density , R is the sum of all individuals of the species in all samples, X is the number of samples taken.
             B100
        P = ------, where
                      N
n - samples in which the species was found, N - total number of samples taken, P - occurrence.
Dominance (prevalence), determined relative abundance ratio of the number of individuals of this species to the total number of individuals of all kinds:
                 R · 100
        D = ------, where
                      K
Here, D is the dominance, K is the sum of individuals of all species in all samples, and R is the sum of individuals.
Entomophage counts on nectariferous plants were carried out by visual inspection and an average of 10 plants were calculated, as well as entomological net calculations, and an average of 50 double sweeps were counted.
To study the timing of the development of nectariferous plants, phenological observations were carried out from sowing to drying of the plants. At the same time, the duration of the vegetation period of each phase of development was noted.
Determination of biological efficiency of laboratory populations of entomophages. Collection and analysis of Lepidoptera eggs is carried out both in areas where the trichogram was released and in those where it was not released. The plots were identical in terms of the complex of agrotechnical activities carried out on them and were separated from each other at a distance of at least 250-400 m.
Biological effectiveness was determined by the formula.
 
In the experiment:               ( Ko - K1) · 100
                                   Eo = ------------------
                                                      Кo
 
In control:                        ( Kk - K2) · 100
                                   Ek = ------------------
                                                      Kk
  
Adjusted for control:
                        ( Ko - K1) - (Кk-К2) Kk · 100
                Eok = ---------------------------------
                              Ko · K 2
Where: Eo - the biological effectiveness of the trichogram in the experiment,%;
       Ek - biological effectiveness of natural beneficial entomofauna in the control,%;
       Ko - the number of eggs of the pest in the experiment before the release of trichogramma , pcs ;
       K1 - the number of pest eggs not infected with a trichogram in the experiment, pcs ;
       Kk - the number of eggs of the pest in the control, pcs ;
       K 2 - the number of eggs of the pest uninfected with natural beneficial entomofauna in the control, pcs.
A study of the biological effectiveness of biological preparations against cotton scoops was studied in laboratory conditions.
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To establish the toxic effect of the insecticide, we used a mortality assessment system for insecticides, which includes the following steps: determining the mortality of the entomophage in a laboratory experiment when processing a production concentration or a series of pesticide concentrations, assessing the duration of the toxic effect of the pesticide in relation to the entomophage by replanting the plant at certain intervals after processing: determination of the rate of recovery of the initial number of entomophage by observing the change in its number on the treated and untreated fields. 




































APPENDIX Г

Soil excavations in boundary path
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APPENDIX Д

Determination of the number of aphids on weeds
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APPENDIX Е 

Laboratory experiences for determining biological efficiency of biopreparations

[image: D:\Фото, Ташкент, ин. защита растении, лаборатория 27.09.2019 г\20190927_175805.jpg]














APPENDIX Ж

Dynamics of groundwater level movement 
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ATTACHMENT И

Air temperature (с°), precipitation (mm), 2018-2020 
	Months
	2018
	2019
	2020

	
	Precipitation,
mm
	Air temperature, °С
	Precipitation,
mm
	Air temperature, °С
	Precipitation,
mm
	Air temperature, °С

	
	Total for a month
	Normal 
	Total for a month
	Normal 
	Total for a month
	Normal 
	Total for a month
	Normal 
	Total for a month
	Normal 
	Total for a month
	Normal 

	I
	12.2
	32.0
	-2.0
	-2.9
	27.2
	32.0
	-2.4
	-2.9
	16.2
	32.0
	-1.1
	-2.9

	II
	3.8
	32.0
	-0.1
	0.6
	7.4
	32.0
	1.1
	0.6
	38.7
	32.0
	2.1
	0.6

	III
	0
	48.0
	10.5
	7.1
	26.8
	48.0
	8.6
	7.1
	1.1
	48.0
	9.5
	7.1

	IV
	0
	39.0
	13.9
	14.5
	81.3
	39.0
	14.1
	14.5
	48.1
	39.0
	14.3
	14.1

	V
	0
	21.0
	19.5
	20.6
	4.5
	21.0
	20.1
	20.6
	0.0
	21.0
	21.0
	20.6

	VI
	0
	6.0
	24.7
	24.3
	2.1
	6.0
	25.1
	24.3
	0.0
	6.0
	25.5
	24.3

	VII
	0
	2.0
	26.9
	26.6
	0.5
	2.0
	27.8
	26.6
	0.0
	2.0
	26.9
	26.1

	VIII
	0
	2.0
	23.0
	24.1
	1.4
	2.0
	25.2
	24.1
	0.0
	2.0
	23.2
	24.3

	IX
	0
	1.3
	17.5
	19.3
	0.9
	1.3
	19.7
	19.3
	0.3
	1.3
	16.9
	19

	Total precipitation and average temperature
	16.0
	183.3
	14.8
	14.9
	152.1
	183.3
	15.5
	15.2
	104.4
	183.3
	15.3
	14.8



ATTACHMENT К

Agrotechnological works at the experiment plot

	Work
	Work terms

	
	2018
	2019
	2020

	Winter plowing of an experimental plot to a depth of 30-40 cm separately with a double-deck plow PN-3-35 and PYa-3-35
	25.11.17
	03.12.18
	18.11.19

	Planning 
	10.12.17.
	21.12.19
	08.12.19

	Cutting bunds and sprinklers 
	02.02.18.
	22.02.19
	05.12.19

	Soil leaching (irrigation rate within 2,000 m3/ha)
	10.02.18.
	26.02.19
	25.02.20

	Spreading bunds and sprinklers 
	05.04.18.
	14.03.19
	19.03.20

	Harrowing to a depth of 4 cm, to destroy the structure of the packed soil and braking up clods
	08.04.18.
	18.03.19
	20.04.20

	The first chiseling along the future lines, and the second – across the sowing line. Treatment depth from 8-10 to 14-16 cm
	20.04.18.
	07.05.19
	23.04.20

	Single-cut disk harrowing
	20.04.18.
	07.05.19
	23.04.20

	Sowing cotton by means of Romanian seeder to a depth of 5 cm (variety M-4011), seeding rate – 25 kg/ha
	22.04.18.
	10.05.19
	30.04.20

	First intercultivation, no fertilizer
	15.05.18
	30.06.19
	18.05.20

	Second intercultivation with fertilizer (N70)
	04.06.18.
	12.07.19
	12.06.20

	3rd furrow cultivation with mineral fertilization (N50)
	07.07.18.
	28.08.19
	11.07.20

	Cotton watering (irrigation rate 1,000 m3/ha)
	30.07.18
	07.08.19
	03.08.20

	Top removing
	 05.08.18
	12.08.19
	15.08.20

	Cotton watering (irrigation rate 800 m3/ha)
	25.08.18
	28.08.19
	26.08.20

	Defoliation 
	07.09.18
	16.09.19
	15.09.20

	First harvesting of row cotton
	25.09.18
	28.09.19
	24.09.20

	Second harvesting of row cotton
	06.10.18
	07.10.19
	09.10.20







ATTACHMENT Л

Structure change of the cotton bush, 2018-2020 

	Sowing scheme
	Height of the 1st sympodium in nodes

	
	Height of the 1st sympodium in nodes
	Distance of the root neck to the 1st sympodium, cm

	
	2018
	2019
	2020
	average
	2018
	2019
	2020
	average

	Traditional sowing scheme with spacing of 90 cm 90x9x1 – 120 thousand pcs per ha
	5.2
	5.0
	5.4
	5.2
	8.4
	8.0
	8.2
	8.2

	Sowing scheme of 70 cm spacing 70х10х1 – 144 thousand pcs per ha
	5.6
	5.3
	5.6
	5.5
	8.1
	8.2
	8.4
	8.2

	Sowing scheme of 45 cm spacing 45х12х1 – 180 thousand pcs per ha
	6.2
	6.0
	6.4
	6.2
	8.0
	8.6
	8.2
	8.3

	Two-line sowing 80х11х2х10-1 – 200 thousand pcs per ha
	6.8
	6.4
	6.8
	6.6
	9.6
	9.2
	9.0
	9.2


























ATTACHMENT М

Length of sympodial (fruit) cotton branches

	Sowing scheme
	Years
	Sympodium length, cm

	
	
	3
	6
	9
	12

	Traditional sowing scheme with spacing of 90 cm 90x9x1 – 120 thousand pcs per ha
	2018
	26.8
	32.2
	20.2
	12.0

	
	2019
	27.0
	31.2
	21.2
	12.2

	
	2020
	27.2
	32.0
	22.0
	12.6

	
	average
	27.0
	31.8
	21.3
	12.2

	Sowing scheme of 70 cm spacing 70х10х1 – 144 thousand pcs per ha
	2018
	27.2
	32.8
	22.0
	12.8

	
	2019
	27.4
	31.0
	21.6
	12.4

	
	2020
	27.8
	31.8
	21.2
	12.8

	
	average
	27.3
	31.9
	21.6
	12.6

	Sowing scheme of 45 cm spacing 45х12х1 – 180 thousand pcs per ha
	2018
	26.2
	28.4
	20.6
	12.0

	
	2019
	27.4
	31.0
	21.6
	12.4

	
	2020
	26.4
	28.6
	20.8
	11.8

	
	average
	26.6
	29.3
	21.0
	12.1

	Two-line sowing 80х11х2х10-1 – 200 thousand pcs per ha
	2018
	20.4
	24.2
	18.4
	10.2

	
	2019
	22.0
	25.2
	18.0
	10.0

	
	2020
	21.6
	25.0
	18.6
	10.4

	
	average
	21.3
	 24.8
	18.3
	10.2





ATTACHMENT Н

Growth, development and yield of cotton

1) 90x9x1 with a plant density of 120 thousand pcs per ha – traditional sowing.






Traditional cotton sowing.

2) 70x10x1 with a plant density of 134 thousand pcs per ha – 70 cm spacing.






Cotton sowing with 70 cm spacing.


3) 45x12x1 with a plant density of 180 thousand pcs per ha – reduced sowing.






Cotton sowing with 45 cm spacing.

4) 80x11x2х10х1 with a plant density of 200 thousand pcs per ha – two-line sowing.






Two-line sowing scheme.





ATTACHMENT П

Growth, development and yield of cotton depending on different cotton sowing schemes

	Sowing scheme
	Years
	As for 1.VII
	As for 1.VIII
	As for 1.ІХ

	
	
	Growth, cm
	Number of sympodia, pcs.
	Growth, cm
	Number of sympodia, pcs.
	Number of bolls, pcs
	Number of sympodia, pcs.
	Number of bolls, pcs

	Traditional sowing scheme with spacing of 90 cm 90x9x1 – 120 thousand pcs per ha
	2018
	43.7
	7.0
	103.4
	13.0
	8.2
	16.6
	9.6

	
	2019
	40.5
	6.8
	100.2
	12.4
	8.0
	13.5
	9.2

	
	2020
	54.3
	7.0
	91.4
	12.9
	8.0
	13.8
	9.0

	
	average
	46.1
	6.9
	98.3
	12.7
	8.1
	14.6
	9.3

	Sowing scheme of 70 cm spacing 70х10х1 – 144 thousand pcs per ha
	2018
	42.4
	6.4
	96.2
	12.6
	8.0
	16.0
	9.4

	
	2019
	39.7
	6.2
	94.0
	12.1
	7.8
	13.0
	8.6

	
	2020
	53.6
	6.6
	88.0
	12.0
	8.2
	13.4
	8.2

	
	average
	45.2
	6.4
	92.7
	12.2
	8.0
	14.1
	8.7

	Sowing scheme of 45 cm spacing 45х12х1 – 180 thousand pcs per ha
	2018
	41.8
	6.0
	94.8
	11.4
	6.1
	14.6
	8.2

	
	2019
	39.6
	5.8
	91.7
	11.0
	6.0
	10.2
	7.0

	
	2020
	51.6
	6.1
	86.7
	11.8
	7.3
	10.4
	7.6

	
	average
	44.3
	5.9
	91.1
	11.1
	6.4
	12.7
	7.6

	Two-line sowing 80х11х2х10-1 – 200 thousand pcs per ha
	2018
	42.0
	6.2
	95.7
	12.3
	10.0
	15.4
	14.6

	
	2019
	38.4
	6.0
	90.2
	12.0
	9.8
	16.2
	14.2

	
	2020
	5.1
	5.8
	83.4
	12.7
	10.2
	16.4
	14.0

	
	average
	43.5
	6.0
	89.7
	12.3
	10.0
	16.0
	14.2


ATTACHMENT Р

Comparative economic efficiency of cotton sowing scheme, average for 3 years

	Sowing scheme
	Plant placement and density, ha
	Annual rate, kg/ha
	Average yield, 100 kg per ha
	Purchase price, KZT/kg
	Sales profile, KZT/ha
	Total costs, KZT/ha
	Net profit, KZT/ha
	Rate of return,
%

	
	
	N
	P
	
	
	
	
	
	

	Traditional sowing scheme with spacing of 90 cm
	90х9х1
120 thousand pcs
	120
	70
	34.8
	156.7
	545 316
	221 333
	323 983
	146.3

	Sowing scheme of 70 cm spacing
	70х10х1
144 thousand pcs
	120
	70
	38.3
	156.7
	600 161
	244 000
	356 161
	146.0

	Sowing scheme of 45 cm spacing
	45х12х1
180 thousand pcs
	120
	70
	45.6
	156.7
	714 552
	254 000
	460 552
	181.3

	Two-line cotton sowing
	80х11х2х10-1
200 thousand pcs
	120
	70
	47.6
	156.7
	745 892
	254 000
	491 892
	193.6

	LSD 095 =  0.45 hundreds of kg










ATTACHMENT C

Helicoverpa zea seasonal population dynamics on cotton, per ten days



	


ATTACHMENT Т

Spider mite seasonal population dynamics on cotton 
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ATTACHMENT У

Aphids population dynamics on cotton 
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ATTACHMENT Ф

Tobacco thrips seasonal population on cotton
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ATTACHMENT Х

Phenological calendar of the helicoverpa zea development by ten-days periods (2020)
 
	
	April
	May
	June
	July
	August
	September
	October

	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
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	1
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            Legend: (0) – winter pupa, + - butterfly,  - egg,  - worms, 0 – pupa





ATTACHMENT Ц

Helicoverpa zea colonization of various cotton varieties

	Cotton variety
	Worms population by phases of plant development, pcs /100 plants
	Variety characteristics 

	
	Budding Flowering Ripening
	

	
	Underpopulated 
	

	Bereke-07

16-04

16-07
	2.1	 2.6	3.1

1.8	2,2	2,9

2.3	2.9	3.4
	Compressed bush, pyramidal, medium leafy
Sprawling bush, medium leafy

Sprawling bush, medium leafy

	
	Mid-populated
	

	16-01

16-02

16-03

	3.5	4.4	 5.2

4.0	 4.7	 5.5

 3.7	  4.5      5.9
	Sprawling bush, medium leafy

Sprawling bush, medium leafy

Sprawling bush, medium leafy

	
	Overpopulated 
	

	Maktaaral-4011

Gedera

Bukhara 6

An Bayavut
	5.2	6.3	7.5

5.0	6.1	7.3

6.2	7,4	8,6

      6.5        7.8       8.9
	Conical bush, leaves are large, five-lobed, medium flower
Conical bush, type of branching 1 and 1.5
Cylindrical bush, stem and fruit branches of the 1 and 1.5 type of branching
Sprawling bush, type of branching 1 and 1.5



ATTACHMENT Ш

Catfacing insects colonization of various cotton varieties

	Variety
	Spider mite
	Aphids 

	
	% colonization
	Per leaf, pcs
	% colonization
	Per leaf, pcs

	
	2019 
	2020 
	2019 
	2020 
	2019 
	2020 
	2019 
	2020 

	M-4011 (Kazakhstan)
Bereke-07 (Kazakhstan)
16-01 (PRC)
16-02 (PRC)
16-03 (PRC)
16-04 (PRC)
16-07 (PRC)
Bukhara-6 (Uzbekistan)
AN Bayaut-5 (Uzbekistan)
Gedera (Israel)
	18.9
20.2
26.0
24.1
24.2
23.4
23.1
19.1
20.6
21.3
	18.6
19.3
23.2
22.4
23.7
23.5
23.6
18.7
19.4
22.1
	4.0
1.3
2.3
3.1
5.0
3.3
3.2
2.2
1.7
2.1
	3.0
1.4
2.5
2.9
4.6
3.5
3.3
2.4
1.5
2.3
	53.2
45.4
36.1
52.1
43.5
53.0
49.6
36.3
40.4
36.1
	46.2
42.3
36.2
48.4
38.5
47.9
48.6
35.4
38.6
35.9
	21.1
23.2
11.4
20.3
18.1
7.2
13.0
15.5
8.5
9.4
	18.6
22.1
13.4
22.2
21.6
12.5
14.2
13.7
9.2
10.1









ATTACHMENT Э

Enthomophages population dynamics on cotton and lucerne
	Number of entomophages per 100 plants
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	I
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	I
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	I
	II
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	I
	II
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	I
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	1
	От
	От
	Ос
	НЦ
	Ц
	Н.О
	От
	О.С
	Н.Ц
	Ц
	Н.О
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	Н.Ц
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	1- Lucerne development phase
	Пв – Seedling emergence

	2.- Agrotechnical practices on lucerne
	С.Л. – Cotyledonary leaves

	3.- Cotton development phase
	Н.Л. – True leaves

	4.- Agrotechnical practices on cotton
	Б – Bud formation

	Н.О.- Beginning of aftergrowing
	О.К. – Bolls formation 

	От – Aftergrowing
	Р.К. – Bolls opening 

	О.С. – Inflorescence 
	Ук- Cutting

	Н.Ц – Beginning of flowering
	По- Irrigation 

	Ц – Flowering 
	Де – Defoliation 


	

ATTACHMENT Ю

Influence of top removal on the helicoverpa zea colonization

	Variants 
	The number of helicoverpa zea worms on average per 100 plants per day after top removal

	
	3rd day
	7th day
	14th day
	20th day

	
	2019 
	2020
	average
	2019 
	2020
	average
	2019 
	2020
	average
	2019 
	2020
	average

	Top removal done in time
	-
	-
	-
	-
	-
	-
	1.0
	1.2
	1.1
	1.7
	1.75
	1.72

	Top removal done after 10 days of delay
	0.5
	0.4
	0.45
	0.8
	0.75
	0.77
	1.6
	1.72
	1.66
	2.3
	2.45
	2.37

	Control, no top removal
	2.1
	2.5
	2.3
	2.4
	2.8
	2.6
	2.5
	2.9
	2.7
	2.6
	3.0
	2.8






ATTACHMENT Я
 
Influence of planting density on the cotton pest population, 2019 

	
Date 
	The number of pests per 100 leaves, helicoverpa zea worms per 100 plants, average

	
	(90x9x1)
	(70x10x1)
	(45x12x1)
	(80x11x2х10х1)

	
	aphid
	thrips 
	Spider mite
	Helicoverpa zea
	aphid
	thrips 
	Spider mite
	Helicoverpa zea
	aphid
	thrips 
	Spider mite
	Helicoverpa zea
	aphid
	thrips 
	Spider mite
	Helicoverpa zea

	10.05
	5.3
	3.6
	-
	-
	4.9
	3.8
	-
	-
	5.5
	4.1
	-
	-
	5.4
	3.8
	-
	-

	20.05
	19.8
	10.0
	-
	-
	20.2
	11.8
	-
	-
	18.9
	10.7
	-
	-
	20.1
	9.6
	-
	-

	30.05
	50.4
	20.4
	-
	-
	49.8
	21.5
	-
	-
	51.1
	20.9
	-
	-
	48.9
	21.3
	-
	-

	10.06
	82.3
	38.6
	-
	2.1
	84.5
	39.3
	-
	2.0
	83.6
	39.6
	-
	2.1
	80.8
	40.1
	-
	3.4

	20.06
	112.4
	54.6
	10.2
	6.3
	115.6
	55.6
	11.0
	6.7
	113.8
	55.1
	10.9
	6.9
	115.1
	55.4
	12.3
	9.3

	30.06
	145.6
	84.1
	30.8
	14.6
	140.7
	83.1
	29.6
	15.1
	146.5
	83.9
	315.7
	15.8
	149.1
	85.0
	31.4
	20.6

	10.07
	10.9
	110.1
	71.9
	10.1
	9.8
	112.6
	73.1
	9.3
	10.1
	111.9
	72.6
	9.8
	9.3
	112.3
	69.3
	15.1

	20.07
	6.4
	-
	111.3
	4.1
	5.8
	-
	110.8
	4.3
	5.3
	-
	112.6
	7.7
	5.9
	-
	106.3
	6.3

	30.07
	-
	-
	120.6
	10.3
	-
	-
	121.3
	11.6
	-
	-
	125.3
	12.1
	-
	-
	120.4
	15.4

	10.08
	-
	-
	138.1
	14.5
	-
	-
	140.1
	14.8
	-
	-
	137.9
	15.1
	-
	-
	130.1
	28.6





ATTACHMENT А

Influence of planting density on the cotton pest population, 2020 

	
date
	the number of pests per 100 leaves, helicoverpa zea worms per 100 plants, average

	
	(90x9x1)
	(70x10x1)
	(45x12x1)
	(80x11x2х10х1)

	
	aphid
	thrips 
	spider mite
	helicoverpa zea
	aphid
	thrips 
	spider mite
	helicoverpa zea
	aphid
	thrips 
	spider mite
	helicoverpa zea
	aphid
	thrips 
	spider mite
	helicoverpa zea

	11.05
	5.5
	3.3
	-
	-
	5.3
	4.3
	-
	-
	5.2
	4.6
	-
	-
	5.3
	3.9
	-
	-

	20.05
	20.1
	12.1
	-
	-
	22.6
	12.4
	-
	-
	17.6
	9.7
	-
	-
	19.6
	9.7
	-
	-

	29.05
	46.2
	18.6
	-
	-
	45.7
	23.2
	-
	-
	53.2
	18.4
	-
	-
	52.8
	22.3
	-
	-

	10.06
	67.4
	31.5
	-
	2.3
	78.3
	37.6
	-
	2.8
	84.1
	37.6
	-
	2.2
	81.9
	42.1
	-
	3.3

	19.06
	92.6
	62.1
	8.3
	6.4
	112.4
	58.2
	12.1
	7.2
	110.6
	52.1
	10.3
	7.1
	112.3
	55.9
	13.1
	9.4

	30.06
	132.8
	88.3
	25.6
	14.7
	138.6
	78.9
	27.6
	16.1
	142.3
	84.2
	31.5
	14.6
	138.7
	87.1
	30.7
	18.7

	10.07
	25.3
	115.2
	68.2
	12.2
	10.2
	110.5
	75.4
	8.9
	18.4
	113.7
	78.6
	9.7
	22.1
	113.4
	68.9
	16.1

	20.07
	7.2
	-
	115.4
	5.6
	6.2
	-
	108.6
	5.2
	6.2
	-
	115.4
	7.3
	7.2
	-
	102.6
	6.7

	30.07
	1.1
	-
	126.2
	8.2
	-
	-
	131.5
	9.7
	-
	-
	128.8
	11.9
	-
	-
	119.5
	14.9

	10.08
	-
	-
	145.3
	13.1
	-
	-
	146.2
	13.1
	-
	-
	131.6
	14.9
	-
	-
	129.7
	26.4










ATTACHMENT В

Species composition of enthomophages of cotton pest

	Class, order, family, species, genus
	Entomophages’ prey

	Class Lasecta, order Thysahoptera, family Aelotripidae
Aelothrips intermedius Bagn
	Aphids, thrips and moths

	Family Thripidae
Scolothrips acariphagus Jakh.
	Spider mite

	Order Hemiptera, family Miridae
Deraecoris sp.
	Aphid, spider mite

	Compylomma verbacci M-D
	Aphids, thrips, spider mites

	Compylomma eiversicornis Rent
	

	Family Anthocoridae
Orius albidipennis Rent
	Aphids, thrips, helicoverpa zea (eggs, worms)

	Orius niger Wolff
	

	Orius minutes
	

	Family Nabidae
Nabis palifer Scir
	Aphids, bugs

	Order Coleoptera, Family Coccinellidae
Adalis bipunctata L.
	Aphids

	Adonia variegeta Goeze
	

	Coccinella sempenctata L.
	

	C. uncesimpunctata L.
	

	C.sinnatomazginata Fels
	

	C. redemita W.S.
	

	Propyllae guatrodesempunctata
	Aphids, beetles (larvae, eggs), lepidoptera

	Scymnus subvillosus Goeze
	Lucerne aphid

	Semidalia undesempunctata L.
	Aphids

	Scymnus frontalis F.
	

	S.fpetzi Mils.
	

	Stethorus punctillum M.
	Spider mite

	Family Carabidae
Pterostichus cupreus L.
	Helicoverpa zea (eggs, worms)

	Order Hymenoptera, Family Ichnemonidae
Khnemno panser Wesm
	Helicoverpa zea

	Barylypa himeralis Brauns
	

	Family Apnidiidae
Apnidius ervi Halid.
	Aphids

	Lysepnlebus fabarum Merush
	

	Praon volucri H.
	

	Family Braconidae 
Apanteles congestus Mees
	Helicoverpa zea

	A. Kazak Lel.
	

	Order Diptera, Family Syrphidae
Sphalarophoria ruepelli Weir
	Aphids, spider mites

	S. scripta W.
	

	Syrphus Corolae
	Aphids

	Porogus sp.
	

	Family Cecidomyiidae
Aphidoletes apnidimiza Rond.
	Lepidoptera, Hemiptera

	Order Neuroptera, Family Chrysopidae 
Chysopa carnea Steph
	Aphids, thrips, helicoverpa zea (eggs, worms)

	Ch. Vettata
	

	Ch. Dubitans Melachian
	

	Ch. Septempunctata Wesm.
	

	Ch. Phyllochroma W.
	 Aphids

	Ch. flavifrons
	






	

ATTACHMENT С

Enthomophages ratio in biocenosis of nectaronous plants
	Plant species
	Total number of insects
	…of them
	%

	
	
	phytophage
	entomophage
	phytophage
	entomophage

	
	2018 
	2019
	average
	2018 
	2019
	average
	2018 
	2019
	average
	2018 
	2019
	average
	2018 
	2019
	average

	Seed onion 
	72
	75
	73.5
	21
	22
	21.5
	51
	53
	52
	29.2
	29.3
	29.2
	70.8
	70.7
	70.75

	Seed carrot 
	66
	68
	67
	18
	17
	17.5
	48
	47
	47.5
	27.3
	25.0
	26.1
	72.7
	69.1
	70.9

	Common dill
	76
	73
	74.5
	31
	23
	27
	45
	50
	47.5
	40.8
	31.5
	36.2
	59.2
	68.5
	63.8

	Coriander 
	42
	43
	42.5
	12
	10
	11
	30
	30
	31.5
	28.5
	23.3
	25.9
	71.4
	69.7
	70.5

	Basil  
	41
	40
	40.5
	13
	12
	12.5
	18
	28
	23
	31.7
	30.0
	30.8
	43.9
	70.0
	57.0

	Marigold  
	34
	35
	34.5
	11
	10
	10.5
	23
	25
	48
	32.5
	28.6
	30.5
	67.6
	71.2
	69.4







ATTACHMENT D

Influence of nectaro nutrition from various plants on life length of imago enthomophages

	
Plant  
	Enthomophages

	
	Coccinella semtpunctata
	Adalia bipunctata
	Chrysopa cornea

	
	
experiment
	Compared to control
	reference
	experiment
	Compared to control
	reference
	experiment
	Compared to control
	reference

	
	
	population
	%
	population
	%
	
	population
	%
	population
	%
	
	population
	%
	population
	%

	Control 
	17.5±2.45
	
	
	
	
	16.5±3.0
	
	
	
	
	14.5±3.2
	
	
	
	

	Reference 
	22.5±2.95
	
	
	
	
	20.5±3.25
	
	
	
	
	22.5±1.85
	
	
	
	

	Seed carrot
	27.5±1.35
	10
	57.1
	5
	22.2
	26.5±1.05
	+10
	60.6
	+6
	29.3
	26.5±2.2
	+12
	82.7
	+4
	17.8

	Seed onion
	26.5±1.75
	+9
	51.4
	+4
	17.8
	25.5±1.8
	+9
	54.5
	+5
	24.4
	24.5±1.2
	+10
	68.9
	+2
	8.9

	Rapeseed 
	26.5±1.1
	+9
	51.4
	+4
	17.8
	24.5±1.45
	+8
	48.5
	+4
	19.5
	24.5±1.25
	+10
	68.9
	+2
	8.9

	Melilot 
	25±1.35
	+8
	45.7
	+3
	13.3
	24±1.0
	+7.5
	45.5
	+3.5
	17.1
	23.5±1.15
	+9
	40.0
	+1
	4.4

	Dill 
	24±1.55
	+7
	40.0
	+2
	8.9
	22.5±1.25
	+6
	36.4
	+2
	9.8
	23.5±1.25
	+9
	40.0
	+1
	4.4

	Lucerne 
	24.5±1.45
	+7
	40.0
	+2
	8.9
	23±1.2
	+6.5
	39.4
	+2.5
	12.2
	24±1.3
	+9.5
	42.2
	+1.5
	6.7






ATTACHMENT E

Influence of nectaro nutrition from various plants on enthomophages birth rate

	
Plant 
	Enthomophages

	
	Coccinella semtpunctata
	Adalia bipunctata
	Chrysopa cornea

	
	
experiment
	Compared to control
	reference
	
experiment
	Compared to control
	reference
	
experiment
	Compared to control
	reference

	
	
	population
	%
	population
	%
	
	population
	%
	population
	%
	
	population
	%
	population
	%

	Control 
	637±2.15
	
	
	
	
	616±2.75
	
	
	
	
	493±1.8
	
	
	
	

	Reference 
	714±2.65
	
	
	
	
	659±3.1
	
	
	
	
	515±1.3
	
	
	
	

	Seed carrot
	815.5±2.1
	+178.5
	28.02
	+101.5
	14.2
	685±1.1
	+69
	11.2
	+26
	3.9
	557±1.8
	+64
	12.9
	+42
	8.2

	Seed onion
	785.5±2.0
	+148.5
	23.3
	+71.5
	10.0
	679±1.35
	+63
	10.2
	+20
	3.0
	556±1.5
	+63
	12.8
	+41
	8.0

	Rapeseed 
	779±1.3
	+142
	22.3
	+65
	9.1
	672±1.5
	+56
	9.1
	+13
	1.9
	547±1.6
	+54
	10.9
	+32
	6.2

	Melilot 
	741±1.2
	+104
	16.3
	+27
	3.8
	667.5±1.25
	+51.5
	8.4
	+8.5
	1.3
	527±1.2
	+34
	6.9
	+12
	2.3

	Dill 
	727.5±1.35
	+90.5
	14.2
	+13.5
	1.9
	660.5±1.55
	+44.5
	7.2
	+1.5
	0.2
	522±1.8
	+29
	5.9
	+7
	1.3

	Lucerne 
	720.5±1.25
	+83.5
	13.1
	+6.5
	0.9
	656.5±1.45
	+40.5
	6.6
	-2.5
	-0.3
	522.5±1.6
	+29.5
	5.9
	+7.5
	1.4







ATTACHMENT F

Biological efficiency of biological products for application against aphids

	Variants
	Consumption rate, l (kg) / ha
	Number of aphids per 100 leaves
	Biological efficacy adjusted for control, percentage per day after treatment

	
	
	Before treatment
	3
	7
	14
	3
	7
	14

	2019

	Bioslim BW
	2.5
	172.4
	61.89
	52.45
	48.27
	64.1
	69.4
	74.9

	Bioslim BW
	3.0
	176.0
	70.12
	55.62
	44.0
	60.1
	68.4
	75.0

	Nurell D, (reference)
	1.5
	182.6
	72.13
	42.8
	36.5
	60.5
	72.8
	80.0

	Control 
	-
	188.8
	-
	-
	-
	-
	-
	-

	LSD05
	-
	-
	-
	-
	-
	2.02
	1.31
	1.14

	2020 

	Biosleep BW
	2.5
	173.2
	65.33
	51.32
	46.44
	62.99
	70.37
	73.19

	Biosleep BW
	3.0
	172.1
	68.52
	53.35
	41.62
	60.18
	69.0
	75.82

	Nurell D, (reference)
	1.5
	185.7
	71.62
	47.61
	33.72
	61.43
	74.36
	81.84

	Control 
	-
	181.3
	-
	-
	-
	-
	-
	-

	LSD 05
	-
	-
	-
	-
	-
	2.04
	1.22
	1.31





ATTACHMENT G

Biological efficiency of biological products for application against spider mite

	Variants
	Consumption rate, l (kg) / ha
	Number of spider mites per 100 leaves
	Biological efficacy adjusted for control, percentage per day after treatment

	
	
	Before treatment
	3
	7
	14
	3
	7
	14

	2019 

	Bioslim BW
	2.5
	648.2
	317.66
	293.63
	259.93
	51.0
	54.7
	59.9

	Bioslim BW
	3.0
	620.8
	265.08
	245.84
	182.52
	57.3
	60.4
	70.6

	Bitoxibacillin, dry powder (reference)
	4.0
	638.6
	301.42
	277.15
	255.4
	52.8
	56.6
	60.0

	Control  
	-
	685.4
	-
	-
	-
	-
	-
	-

	LSD05
	-
	-
	-
	-
	-
	2.86
	3.46
	3.04

	2020

	Biosleep BW
	2.5
	652.3
	317.66
	293.63
	259.93
	51,3
	54,98
	60,15

	Biosleep BW
	3.0
	603.6
	266.42
	241.32
	176.5
	55,86
	60,02
	70,76

	Bitoxibacillin, dry powder (reference)
	4.0
	652.6
	312.45
	267.71
	245.32
	52,12
	58,98
	62,41

	Control  
	-
	676.4
	-
	-
	-
	-
	-
	-

	LSD05
	-
	-
	1.84
	2.01
	3.26




ATTACHMENT H

Biological efficiency of biological products for application against helicoverpa zea

	Variants
	Consumption rate, l (kg) / ha
	Number of worms per 100 leaves
	Biological efficacy adjusted for control, percentage per day after treatment

	
	
	Before treatment
	3
	7
	14
	3
	7
	14

	2019 

	Bioslim BW
	2.5
	11.2
	3.5
	2.18
	1.65
	71.8
	78.4
	87.5

	Bioslim BW
	3.0
	11.0
	3.6
	2.9
	1.10
	72.4
	84.2
	92.7

	Bitoxibacillin, dry powder (reference)
	3.0
	10.8
	4.7
	2.5
	1.88
	68.9
	72.6
	88.8

	Control  
	-
	11.4
	
	
	
	-
	-
	-

	LSD05
	-
	-
	
	
	
	2.32
	1.82
	2.11

	2020

	Biosleep BW
	2.5
	11.2
	3.62
	2.23
	1.71
	67,68
	80,09
	84,73

	Biosleep BW
	3.0
	12.3
	3.12
	2.11
	1.12
	74,63
	82,85
	90,89

	Bitoxibacillin, dry powder (reference)
	3.0
	11.6
	4.13
	2.56
	1.92
	64,39
	77,93
	83,45

	Control  
	-
	11.2
	-
	-
	-
	-
	-
	-

	LSD05
	-
	-
	1.96
	2.32
	3.54




ATTACHMENT J

Influence of biological agents on entomophages (lysimeter experiment)

	Variants
	Consumption rate, l (kg) / ha
	Number of larvae in the cage
	The number of live entomophages on the 14th day after treatment

	
	
	Coccinella septempunctata
	Chrysopa carnea
	Syrphide
	Coccinella septempunctata
	Chrysopa carnea
	Syrphide

	Control
	-
	12
	20
	7
	12
	20
	7

	Bioslim BW
	2.5
3.0
	13
12
	21
19
	8
9
	13
12
	21
19
	8
9

	Bioslim ВТ

	2.5
3.0
	14
13
	22
21
	9
8
	14
13
	22
21
	9
8












ATTACHMENT K

Quality of chrysopa carnea steph. breeded on eggs of grain moth, (batch 2)
 
	Index 
	Standard value
	Laboratory value

	Fertility of females (number of eggs, minimum, pieces)
	250
	202.6±0.12

	Survival from egg to imago stage (not less, %)
	70
	72

	Deformed imago (maximum, %)
	8
	5

	Female lifespan (minimum, days)
	20
	19.3

	Cocoon mass (minimum, mg)
	7
	6.9

	The ratio of males and females (not less)
	1:1
	1:1.2

	Imago sizes (minimum, mm):
females
males
	
10
7
	
10±0.35
7.1±0.26







ATTACHMENT L

Quality of brakon (braсon hebetor say.) breeded on wax moth worms (galleria melonella l.) (batch 2)

	Index
	Standard value
	Laboratory value

	Female body length (minimum, mm)
	2.5
	2.22± 0.01

	Male body length (minimum, mm)
	2.2
	2.06± 0.02

	Cocoon length (minimum, mm)
	3.6
	3.1± 0.082

	Fertility of females (number of eggs, minimum, pieces)
	65
	
62.1± 3.5

	Female lifespan (minimum, days)
	10
	
15.2±2.1

	The hatching from cocoons, i.e. survival (minimum, %)
	85
	
85.42%±1.3

	The number of bracons developed on one worm (minimum)
	5
	
4.5

	The ratio of males and females (minimum)
	1:1.5
	1:1.35

	Deformed imago (maximum, %)
	5
	5






ATTACHMENT M

Quality of a trichogramma pintoi voeg. breeded on eggs of a grain moth – sitotroga (sitotroga cerealella oliv.), (batch 2)

	Index 
	Standard value
	Laboratory value

	Trichogramma infection of sitotroga eggs (minimum, %)
	80
	68.2

	The Trichogramma imago birth from the sitotroga eggs, i.e. survival (minimum, %)
	85
	76.5

	The ratio of males and females (minimum)
	1:1.5
	1.32

	Female lifespan (minimum, days)
	5
	4.2

	Fertility of females (number of eggs, minimum, pieces)
	30
	26.3

	Egg laying females (minimum, %)
	90
	84.3

	Deformed imago (maximum, %)
	5
	6.2






ATTACHMENT N

Compositions of nutritional mixtures for breeding wax moth worms

	Variant 1
	Variant 2
	Variant 3

	1) 
6 cups cornmeal, finely ground
2 cups sugar
2 cups table waste,
0.2 cups brewer's yeast. 
2) 
5 cups the extracted slumgum,
2 cups sugar
2 cups table waste,
1 cup wheat flour (3rd grade or waste bread),
0.2 cups margarine. 
Mode: 2 atm. 45-50 min. 
3) 
5 cups grape waste, 
3 cups sugar,  
1 cups table waste,  
1 cups wheat flour or waste bread.  
Mode: 2 atm. 45-60 min.
	1) 
6 cups cornmeal, finely ground
2 cups sugar
2 cups dried fruits,
0.2 cups brewer's yeast.
2) 
5 cups of the extracted slumgum,
2 cups sugar
2 cups dried fruit,
1 cup wheat flour (3rd grade or waste bread),
0.2 cups margarine. 
Mode: 2 atm. 45-50 min. 
3) 
5 cups of grape waste, 
3 cups sugar,
1 cup dried fruit
1 cup wheat flour or waste bread.
Mode: 2 atm. 45-60 min.
	1) 
6 cups cornmeal, finely ground
2 cups sugar
2 cups slumgum,
0.2 cups brewer's yeast. 
2) 
5 cups the extracted slumgum,
2 cups sugar
2 cups dried fruits,
1 cup wheat flour (3rd grade or waste bread),
0.2 cups margarine. 
Mode: 2 atm. 45-50 min. 
3) 
5 cups slumgum, 
3 cups sugar,  
1 cup dried fruits  
1 cup wheat flour or waste bread.  
Mode: 2 atm. 45-60 min.




ATTACHMENT P

Cultivation of chrysopa carnea imago with growing medium no. 1

	Days 
	Jar №1
	Jar №2
	Jar №3
	Jar №4
	Jar №5

	
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number

	1
	50
	175
	50
	180
	50
	184
	50
	186
	50
	176

	2
	50
	196
	50
	188
	50
	187
	50
	188
	50
	185

	3
	50
	204
	50
	210
	50
	201
	50
	212
	50
	216

	4
	50
	256
	50
	252
	50
	226
	50
	258
	50
	245

	5
	50
	252
	50
	258
	50
	248
	50
	258
	50
	252

	6
	50
	260
	50
	270
	50
	261
	50
	271
	50
	260

	7
	49
	247
	50
	265
	50
	266
	50
	268
	50
	265

	8
	49
	249
	50
	265
	50
	272
	50
	266
	50
	265

	9
	47
	225
	48
	240
	50
	264
	48
	248
	49
	264

	10
	47
	220
	48
	238
	49
	262
	48
	245
	49
	262

	11
	47
	222
	46
	235
	49
	259
	48
	247
	49
	259

	12
	45
	212
	46
	236
	48
	256
	46
	240
	47
	256

	13
	45
	212
	46
	234
	47
	255
	46
	238
	47
	248

	14
	45
	210
	43
	226
	47
	245
	44
	235
	46
	246

	15
	41
	206
	43
	220
	46
	242
	43
	236
	46
	246

	16
	41
	205
	43
	221
	46
	238
	43
	234
	46
	243

	17
	38
	196
	40
	205
	45
	232
	41
	226
	44
	239

	18
	36
	182
	40
	202
	44
	229
	40
	220
	44
	237

	19
	31
	156
	38
	196
	42
	228
	38
	221
	40
	232

	20
	30
	152
	38
	198
	40
	225
	37
	205
	40
	234

	Всего
	891
	4237
	919
	4539
	953
	4,780
	922
	4702
	947
	4,830



ATTACHMENT Q

Cultivation of chrysopa carnea imago with growing medium №2

	Days
	Jar №1
	Jar №2
	Jar №3
	Jar №4
	Jar №5

	
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number

	1
	50
	175
	50
	182
	50
	160
	50
	184
	50
	176

	2
	50
	190
	50
	187
	50
	169
	50
	187
	50
	185

	3
	50
	200
	50
	216
	50
	186
	50
	201
	50
	216

	4
	50
	224
	50
	248
	50
	210
	50
	226
	50
	245

	5
	50
	220
	50
	254
	48
	242
	49
	248
	50
	252

	6
	49
	221
	50
	276
	46
	239
	49
	247
	49
	265

	7
	49
	205
	48
	265
	45
	236
	48
	240
	49
	240

	8
	47
	202
	48
	265
	44
	238
	47
	238
	49
	238

	9
	47
	196
	46
	240
	44
	232
	47
	235
	47
	235

	10
	44
	198
	46
	238
	40
	230
	46
	236
	47
	232

	11
	40
	196
	43
	235
	38
	235
	38
	197
	44
	212

	12
	38
	182
	40
	232
	36
	228
	36
	180
	40
	195

	13
	36
	156
	40
	234
	28
	156
	31
	154
	28
	156

	14
	28
	146
	38
	220
	25
	152
	30
	150
	23
	127

	15
	24
	142
	38
	220
	22
	127
	18
	110
	15
	85

	16
	15
	86
	33
	208
	8
	65
	
	
	9
	46

	17
	10
	62
	28
	196
	
	
	
	
	
	

	18
	
	
	24
	186
	
	
	
	
	
	

	19
	
	
	20
	126
	
	
	
	
	
	

	20
	
	
	16
	107
	
	
	
	
	
	

	Всего
	727
	3,001
	854
	4,335
	624
	3,105
	639
	3,033
	650
	2,914






ATTACHMENT R

Cultivation of chrysopa carnea imago with growing medium №3 

	Days
	Jar №1
	Jar №2
	Jar №3
	Jar №4
	Jar №5

	
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number
	Imago number
	Eggs number

	1
	50
	184
	50
	186
	50
	158
	50
	169
	50
	224

	2
	50
	187
	50
	192
	50
	188
	50
	189
	50
	220

	3
	50
	265
	50
	251
	50
	271
	48
	227
	49
	221

	4
	50
	265
	50
	262
	50
	268
	48
	252
	49
	205

	5
	50
	240
	50
	267
	48
	266
	48
	240
	48
	202

	6
	50
	238
	50
	251
	46
	248
	46
	231
	47
	196

	7
	49
	235
	49
	248
	45
	245
	46
	238
	47
	198

	8
	49
	236
	49
	246
	44
	247
	44
	224
	46
	196

	9
	48
	234
	48
	242
	44
	232
	43
	207
	38
	182

	10
	46
	226
	47
	240
	40
	202
	43
	205
	36
	178

	11
	42
	220
	43
	221
	38
	186
	41
	201
	31
	146

	12
	38
	205
	43
	217
	36
	179
	40
	196
	30
	142

	13
	35
	202
	41
	202
	28
	151
	38
	185
	18
	96

	14
	29
	196
	37
	183
	25
	123
	37
	183
	15
	65

	15
	26
	198
	32
	159
	22
	110
	28
	146
	9
	45

	16
	18
	129
	25
	142
	7
	25
	18
	92
	3
	6

	17
	15
	87
	10
	62
	
	
	6
	27
	
	

	18
	8
	42
	
	
	
	
	
	
	
	

	19-20
	
	
	
	
	
	
	
	
	
	

	Всего
	703
	3,589
	724
	3,571
	623
	3,099
	674
	3,212
	566
	2,522



ATTACHMENT S

Biofactory operation monitoring

[image: C:\Users\User\Desktop\20190211_122758.jpg]

ATTACHMENT T

Biological efficiency of chemical agents against aphids on cotton plants

	Variants
	Replication 
	Population per 100 leaves on the day of record, pcs
	Biological efficiency, %

	
	
	Before treatment
	3
	7
	14
	3
	7
	14

	2018 

	Control (without treatment)
	Av.
	56.0
	72.5
	90.0
	121.5
	-
	-
	-

	Break M.E. - 0.25 l/ha (reference)
	Av.
	55.0
	16.5
	9.5
	4.25
	77.2
	89.4
	96.5

	Karat Gold, e.c. - 0.25 l/ha
	Av.
	57.5
	17.0
	11.5
	6.75
	76.5
	87.2
	94.4

	Abaktin 3.6 e.c. - 0.4 l/ha
	Av.
	57.0
	21.0
	18.75
	14.25
	71.0
	79.2
	88.3

	Vermethrin Forte e.c. - 0.4 l/ha
	Av.
	55.5
	19.5
	16.0
	10.0
	73.1
	82.2
	91.8

	2019 

	Control
	-
	58.0
	71.3
	109.7
	121.9
	-
	-
	-

	Nuker Pro, e.c. - 1.5 l/ha (reference)
	Av.
	53.2
	28.3
	20.6
	6.9
	44.9
	61.2
	87.0

	Karat Gold, e.c. - 0.25 l/ha
	Av.
	55.6
	31
	23.5
	7.8
	44.2
	57.7
	85.9

	Insect, d. - 0.2 l/ha
	Av.
	54.6
	29.6
	22.7
	7.3
	45.7
	58.4
	86.6

	2020 

	Control
	-
	62.0
	74.3
	111.5
	125.3
	-
	-
	-

	Nuker Pro, e.c. - 1.5 l/ha (reference)
	Av.
	59.5
	42.0
	44.4
	22.5
	43.4
	60.2
	82.0

	Corvette, e.c. - 1.5 l/ha
	Av.
	60.5
	39.75
	42.0
	20.0
	46.5
	62.3
	84.0

	Insect, d. - 0.2 l/ha
	Av.
	58.0
	42.5
	47.5
	24.8
	42.8
	57.4
	80.2




ATTACHMENT U

Biological efficiency of insecticides against helicoverpa zea in cotton (by pest population) 

	Experiment variants
	Population per 100 plants 
	Decrease in population at the day of record, %

	
	Before treatment
	At the day of record
	

	
	
	3
	7
	14
	

	
	eggs
	worms
	eggs
	worms
	eggs
	worms
	eggs
	worms
	3
	7
	14

	2018 

	Control (without treatment)
	4.0
	9.0
	5.25
	11.25
	8.5
	14.5
	5.0
	19.5
	-
	-
	-

	Break M.E. - 0.25 l/ha (reference)
	5.0
	9.5
	6.0
	3.25
	7.0
	1.75
	3.5
	1.75
	71.1
	87.9
	91.0

	Karat Gold, e.c. - 0.25 l/ha
	4.5
	9.5
	5.5
	3.5
	6.5
	2.25
	3.25
	2.25
	68.9
	84.5
	88.4

	Abaktin 3.6 e.c. - 0.4 l/ha
	5.5
	10.0
	5.25
	4.0
	6.25
	2.75
	3.0
	3.0
	64.4
	81.0
	84.6

	Solam, d.e. - 0.25 l/ha
	4.25
	8.5
	4.75
	3.5
	5.5
	1.5
	2.75
	2.0
	68.9
	83.5
	89.7

	Belt, e.c. - 0.15 l/ha
	4.0
	9.0
	5.0
	3.0
	6.0
	1.25
	2.75
	1.25
	73.3
	91.4
	93.5

	2019 

	Control (without treatment)
	3.5
	8.0
	4.5
	10.25
	7.5
	12.5
	5.0
	17.5
	-
	-
	-

	Break M.E. - 0.25 l/ha (reference)
	3.5
	8.5
	4.75
	3.75
	5.0
	2.75
	3.0
	3.0
	63.4
	78.0
	82.8

	Proclame Fit 450, m.k. - 0.150 kg/ha
	3.75
	8.0
	5.0
	2.75
	5.5
	1.25
	2.5
	1.0
	73.1
	90.0
	94.2

	Insect, d.e. - 0.2 l/ha
	4.0
	8.25
	4.5
	3.25
	5.0
	2.0
	2.5
	2.0
	68.3
	84.0
	88.5

	Belt, e.c. - 0.15 l/ha
	3.0
	8.75
	4.5
	3.0
	5.5
	1.5
	3.0
	1.5
	70.7
	88.0
	91.4

	2020 

	Control (without treatment)
	3.4
	8.2
	4.3
	11.2
	8.3
	14.1
	6.0
	18.6
	-
	-
	-

	Break M.E. - 0.25 l/ha (reference)
	3.7
	8.6
	4.2
	3.55
	5.2
	2.64
	3.2
	2.2
	58.72
	69.3
	74.4

	Insect, d.e. - 0.2 l/ha
	4.02
	8.35
	4.8
	3.45
	5.2
	2.22
	2.6
	1.6
	58.68
	74.41
	80.83

	Proclame Fit 450, m.k. - 0.150 kg/ha
	3.2
	8.65
	4.6
	3.2
	5.6
	1.61
	3.3
	1.1
	63.01
	81.38
	87.28

	Coragen e.c. - 0.2 l/ha
	3.56
	8.02
	4.9
	2.62
	5.7
	1.38
	2.7
	0.94
	65.85
	82.92
	91.55





ATTACHMENT V

Biological efficiency of insecticides against helicoverpa zea in cotton (fruit damage)

	Experiment variants
	Number of fruit elements per plant, pcs.
	Fruits damage, %

	
	Before treatment
	At the day of record
	

	
	
	3
	7
	14
	

	
	total
	damaged
	total
	damaged
	total
	damaged
	total
	damaged
	Before treatment
	At the day of record

	
	
	
	
	
	
	
	
	
	
	3
	7
	14

	2018 

	Control (without treatment)
	15.5
	6.25
	16.5
	7.75
	18.5
	12.0
	20.5
	15.5
	40.3
	47.0
	64.7
	75.6

	Break M.E. - 0.25 l/ha (reference)
	16.5
	6.75
	18.5
	4.5
	19.75
	4.25
	23.5
	4.5
	40.9
	24.3
	21.5
	19.3

	Karat Gold, e.c. - 0.25 l/ha
	15.5
	6.5
	17.5
	4.5
	19.25
	4.25
	22.75
	4.75
	41.9
	25.7
	22.1
	20.9

	Abaktin 3.6 e.c. - 0.4 l/ha
	16.0
	6.0
	18.25
	4.75
	19.5
	4.5
	23.5
	5.25
	37.5
	26.0
	23.0
	22.4

	Solam, d.e. - 0.25 l/ha
	15.5
	6.0
	17.5
	4.25
	19.0
	4.0
	23.5
	4.5
	38.7
	24.2
	21.7
	19.1

	Belt, e.c. - 0.15 l/ha
	15.0
	6.0
	17.0
	3.5
	19.0
	3.5
	22.5
	3.75
	40.0
	20.6
	18.4
	16.7

	2019 

	Control (without treatment)
	15.0
	6.0
	16.0
	7.0
	18.0
	11.5
	19.5
	15.0
	40.0
	44.0
	63.8
	76.9

	Break M.E. - 0.25 l/ha (reference)
	14.5
	5.5
	17.25
	4.75
	19.0
	4.75
	22.5
	5.25
	34.5
	27.3
	25.0
	24.0

	Proclame Fit 450, m.k. - 0.150 kg/ha
	14.5
	5.75
	17.0
	3.5
	19.0
	3.5
	22.5
	3.75
	39.6
	20.6
	18.4
	16.7

	Insect, d.e. - 0.2 l/ha
	15.5
	5.75
	18.25
	4.75
	19.5
	4.5
	23.5
	5.25
	37.1
	26.0
	23.0
	22.4

	Belt, e.c. - 0.15 l/ha
	15.0
	5.5
	17.5
	4.25
	19.0
	4.0
	23.5
	4.5
	36.7
	24.2
	21.7
	19.1

	2020 

	Control (without treatment)
	14.0
	4.5
	15.0
	6.0
	17.0
	12.0
	19.0
	14.0
	32.14
	40.0
	70.6
	73.7

	Break M.E. - 0.25 l/ha (reference)
	14.5
	5.0
	18.32
	4.78
	19.7
	4.6
	23.8
	5.35
	34.48
	26.09
	23.47
	22.48

	Insect, d.e. - 0.2 l/ha
	13.5
	4.3
	16.5
	4.25
	18.2
	4.25
	23.0
	5.1
	31.85
	25.8
	23.4
	22.2

	Proclame Fit 450, m.c. - 0.150 kg/ha
	15.2
	5.1
	17.5
	4.25
	19.0
	4.0
	23.5
	4.5
	33.55
	24.28
	21.05
	19.15

	Coragen e.c. - 0.2 l/ha
	15
	5.2
	17.2
	3.6
	19.3
	3.6
	22.6
	3.76
	34.66
	20.93
	18.65
	16.63





ATTACHMENT W

Biological efficiency of new insecticide against spider mites in cotton
	Experiment variants
	Population per 1 plant
	Decrease in population at the day of record, %

	
	Before treatment
	At the day of record
	3
	7
	14

	
	
	3
	7
	14
	
	
	

	2018 

	Control (without treatment)
	18.5
	22.0
	26.0
	34.0
	-
	-
	-

	Vertimek 018, e.c. - 0.3 l/ha (reference)
	19.0
	5.0
	4.25
	4.0
	77.3
	83.6
	88.2

	Karat Gold, e.c. - 0.25 l/ha
	19.5
	7.0
	7.0
	7.25
	68.1
	73.0
	78.7

	Abaktin 3.6 e.c. - 0.15 l/ha
	18.0
	5.5
	5.5
	4.5
	75.0
	78.8
	86.8

	Vermethrin Forte e.c. - 0.15 l/ha
	17.5
	5.0
	5.25
	3.25
	77.3
	80.0
	90.4

	Oberon Rapid, e.c. - 0.4 l/ha
	19.5
	5.5
	5.0
	4.5
	75.0
	80.7
	86.7

	Oberon Rapid, e.c. - 0.6 l/ha
	17.0
	4.75
	3.5
	2.5
	78.3
	86.5
	92.6

	2019 

	Control (without treatment)
	19.5
	23.0
	29.25
	35.5
	-
	-
	-

	Vertimek 018, e.c. - 0.3 l/ha (reference)
	18.5
	5.25
	5.75
	3.5
	77.1
	80.3
	90.1

	Akarin, 3.6% e.c. - 0.15 l/ha
	18.0
	5.75
	6.25
	4.75
	75.0
	78.6
	86.6

	Ronin, e.c. - 0.3 l/ha
	19.0
	6.0
	7.0
	6.25
	73.9
	76.1
	82.4

	Oberon Rapid, e.c. - 0.4 l/ha
	19.5
	5.75
	5.5
	4.0
	75.0
	81.2
	88.7

	Oberon Rapid, e.c. - 0.6 l/ha
	18.5
	4.5
	3.5
	2.25
	80.4
	88.0
	93.7

	2020 

	Control (without treatment)
	20.3
	26.3
	31.7
	45.3
	-
	-
	-

	Vertimek 018, e.c. - 0.3 l/ha (reference)
	20.1
	5.3
	4.1
	2.3
	73.63
	79.60
	88.55

	Akarin, 3.6% e.c. - 0.15 l/ha
	19.3
	6.22
	4.85
	2.8
	67.77
	74.87
	85.49

	Ronin, e.c. - 0.3 l/ha
	19.6
	6.32
	5.25
	3.1
	67.75
	73.21
	84.18

	Oberon Rapid, e.c. - 0.6 l/ha
	20.7
	4.3
	3.7
	2.1
	79.22
	82.13
	91.55





ATTACHMENT X

Economic efficiency of chemical treatments against the complex of pests on cotton, 2018

	Variants

	Average yield, 100 kg / ha
	Increase with the use of pesticides, 100 kg / ha
	Selling price,
1 t raw cotton, 180 000 tenge
	The amount due to the yield increase, tenge
	Pesticide application costs per 1 ha, tenge
	The cost for harvesting and transportation of the saved yield, tenge
	Net income from products use per 1 ha, tenge

	Tetranychus turkestani Ug. Et Nik

	Control
	26.5
	-
	477 400
	-
	-
	-
	-

	Oberon Rapid, e.c. - 0.4 l/ha
	31.9
	+5.4
	574 200
	97 200
	13 040
	27 810
	56 350

	Oberon Rapid, e.c. - 0.6 l/ha
	33.0
	+6.5
	594 000
	117 000
	18 560
	33 475
	64 965

	Karat Gold, e.c. - 0.25 l/ha
	30.7
	+4.2
	552 600
	75 600
	5 369
	21 630
	48 601

	Abaktin 3.6 e.c. - 0.15 l/ha
	31.8
	+5.3
	572 400
	95 400
	4 500
	27 295
	63 605

	Vermethrin Forte e.c. - 0.15 l/ha
	32.4
	+5.9
	583 200
	106 200
	4 700
	30 385
	71 115

	Acyrthosiphon gossypii Mordv.

	Karat Gold, e.c. - 0.25 l/ha
	29.2
	+2.7
	525 600
	 48 600
	5 369
	13 905
	29 326

	Abaktin 3.6 e.c. - 0.15 l/ha
	28.5
	+2.0
	513 000
	36 000
	8 000
	10 300
	17 700

	Vermethrin Forte e.c. - 0.4 l/ha
	28.9
	+2.4
	 520 000
	43 200
	9 200
	12 360
	21 640

	Helicoverpa armigera Hubn

	Karat Gold, e.c. - 0.25 l/ha
	31.7
	+5.2
	570 600
	93 600
	5 369
	26 780
	61 451

	Abaktin 3.6 e.c. - 0.4 l/ha
	31.0
	+4.5
	558 000
	81 000
	8 000
	23 175
	49 825

	Solam, e.c. 
– 0,25 l/ha
	32.2
	+5.7
	579 600
	102 600
	7 500
	29 355
	65 745

	Belt, e.c. - 0.15 l/ha
	33.8
	+7.3
	608 400
	131 400
	17 400
	37 525
	76 748

	LSD 0,5 =  2.9x100 kg







ATTACHMENT Y

Economic efficiency of chemical treatments against the complex of pests on cotton, 2019 

	Variants

	Average yield, 100 kg / ha
	Increase with the use of pesticides, 100 kg / ha
	Selling price,
1 t raw cotton, 180 000 tenge
	The amount due to the yield increase, tenge
	Pesticide application costs per 1 ha, tenge
	The cost for harvesting and transportation of the saved yield, tenge
	Net income from products use per 1 ha, tenge

	Tetranychus turkestani Ug. Et Nik

	Control
	28.7
	-
	430 500
	
	-
	-
	-

	Akarin, 3.6% e.c. - 0.15 l/ha
	33.6
	+4.9
	504 000
	73 500
	10 900
	20 335
	42 265

	Ronin, e.c. - 0.3 l/ha
	33.0
	+4.3
	495 000
	64 500
	9 750
	17 845
	36 905

	Oberon Rapid, e.c. - 0.4 l/ha
	33.9
	+5.2
	508 500
	78 000
	13 340
	21 580
	43 080

	Oberon Rapid, e.c. - 0.6 l/ha
	35.0
	+6.3
	525 000
	94 500
	18 750
	26 145
	49 605

	Acyrthosiphon gossypii Mordv.

	Karat Gold, e.c. - 0.25 l/ha
	31.6
	+2.9
	474 000
	43 500
	5 420
	12 035
	26 045

	Insect, d.e. - 0.2 l/ha
	31.9
	+3.2
	478 500
	48 000
	7 700
	13 280
	27 020

	Helicoverpa armigera Hubn

	Proclame Fit 450, m.k. - 0.150 kg/ha
	35.4
	+6.7
	531 000
	100 500
	15 369
	27 805
	57 326

	Insect, d.e. - 0.25 l/ha
	33.8
	+5.1
	507 000
	76 500
	10 500
	21 165
	44 835

	Belt, e.c. - 0.15 l/ha
	35.0
	+6.3
	525 000
	94 500
	17 400
	26 145
	50 955

	LSD 0,5 =  4.6 x 100 kg






ATTACHMENT Z

Economic efficiency of chemical treatments against the complex of pests on cotton, 2020 

	Variants

	Average yield, 100 kg / ha
	Increase with the use of pesticides, 100 kg / ha
	Selling price,
1 t raw cotton, 180 000 tenge
	The amount due to the yield increase, tenge
	Pesticide application costs per 1 ha, tenge
	The cost for harvesting and transportation of the saved yield, tenge
	Net income from products use per 1 ha, tenge

	Tetranychus turkestani Ug. Et Nik

	Control
	25.6
	-
	358 400
	-
	-
	-
	-

	Akarin, 3.6% e.c. - 0.15 l/ha
	30.1
	+4.5
	412 400
	63 000
	11 400
	18 630
	32 970

	Ronin, e.c. - 0.3 l/ha
	29.7
	+4.1
	415 800
	57 400
	10 200
	16 974
	30 226

	Oberon Rapid, e.c. - 0.6 l/ha
	32.1
	+6.5
	449 400
	91 000
	19 400
	26 910
	44 690

	LSD 095 = 3.2 x 100 kg

	Acyrthosiphon gossypii Mordv.

	Control
	26.1
	-
	365 400
	-
	-
	-
	-

	Corvette, e.c. - 1.5 l/ha
	29.4
	+3.3
	411 600
	46 200
	5 770
	13 662
	26 768

	Insect, d.e. - 0.2 l/ha
	29.1
	+3.0
	407 400
	42 000
	8 120
	12 420
	21 460

	LSD 095 = 1.65 x 100 kg

	Helicoverpa armigera Hubn

	Control
	25.9
	-
	362 600
	-
	-
	-
	-

	Proclame Fit 450, m.k. - 0.150 kg/ha
	32.3
	+6.4
	452 200
	89 600
	16 120
	26 496
	46 984

	Insect, d.e. - 0.2 l/ha
	30.6
	+4.7
	428 400
	65 800
	11 000
	19 458
	35 342

	Coragen e.c. - 0.2 l/ha
	33.2
	+7.3
	464 800
	102 200
	19 500
	30 222
	52 478

	LSD 095 = 1.4 x 100 kg
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ATTACHMENT 1

Residual action of insecticides on imago brakon (laboratory experiment) 

	
Insecticides
	Number of species before treatment
	Mortality on days after treatment, in %

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Mospilan, 20% s.
	10
	100
	100
	100
	10.3
	0.8
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Confidor, 20% m.c.
	10
	100
	100
	100
	100
	100
	12.6
	2.7
	0
	
	
	
	
	
	
	
	
	
	
	
	

	Vertimek 018, e.c.
	10
	100
	100
	100
	100
	100
	100
	15.1
	3.2
	0
	
	
	
	
	
	
	
	
	
	
	

	Avant, c.e.
	10
	11.9
	1.8
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Proclame Fit 450, m.c.
	10
	28.0
	5.1
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BI-58 new, 40% e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	23.1
	4.1
	0

	Cirax, 25% e.c.
	10
	100
	100
	100
	100
	100
	100
	14.1
	9.2
	0
	
	
	
	
	
	
	
	
	
	
	

	Cifos, 550, e.c.
	10
	100
	100
	100
	100
	100
	100
	15.6
	6.4
	0.9
	0
	
	
	
	
	
	
	
	
	
	

	Karate, 5% e.c. 
	10
	100
	100
	100
	100
	100
	12.6
	0.7
	0
	
	
	
	
	
	
	
	
	
	
	
	

	Coragen e.c.
	10
	100
	32.3
	4.1
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oberon Rapid, e.c.
	10
	100
	100
	100
	100
	100
	12.1
	2.2
	0
	
	
	
	
	
	
	
	
	
	
	
	

	Insect, d.e.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	14.6
	5.4
	0.7
	0
	
	
	
	
	
	
	
	




ATTACHMENT 2

Residual action of insecticides on imago trichogramma (laboratory experiment)

	
Insecticides
	Number of species before treatment
	Mortality on days after treatment, in %

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22

	Mospilan, 20% s.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	11.3
	3.4
	0
	
	
	
	
	
	
	

	Confidor, 20% m.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	18.1
	7.3
	1.0
	0
	
	
	
	

	Vertimek 018, e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	20.1
	7.1
	0

	Avant, c.e.
	10
	100
	100
	100
	100
	100
	100
	100
	6.1
	1.8
	0
	
	
	
	
	
	
	
	
	
	
	
	

	Proclame Fit 450, m.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	9.7
	0.9
	0
	
	
	
	
	
	
	
	

	BI-58 new, 40% e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	19.6
	8.1
	2.0
	0
	

	Cirax, 25% e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	16.8
	2.1
	0
	
	
	
	
	

	Cifos, 550, e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	5.9
	0.8
	0
	
	
	
	
	
	
	
	
	
	
	
	

	Karate, 5% e.c. 
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	15.1
	3.8
	0
	
	
	
	
	

	Coragen e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	12.1
	2.4
	0
	
	
	
	
	
	
	

	Oberon Rapid, e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	18.2
	8.3
	1.5
	0
	

	Insect, d.e.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	24.6
	4.2
	0
	
	





ATTACHMENT 3

Residual action of insecticides on chrysopa carnea worms (laboratory experiment)
	
Insecticides
	Number of species before treatment
	Mortality on days after treatment, in %

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Mospilan, 20% s.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	10.1
	1.3
	0
	
	
	
	
	
	
	
	

	Confidor, 20% m.c.
	10
	100
	100
	100
	100
	100
	5.8
	0
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vertimek 018, e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	9.8
	1.5
	0
	
	
	
	
	
	
	
	

	Avant, c.e.
	10
	100
	100
	3.4
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Proclame Fit 450, m.c.
	10
	100
	100
	4.1
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BI-58 new, 40% e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	11.1
	3.1
	0
	
	
	
	
	
	
	

	Cirax, 25% e.c.
	10
	100
	100
	100
	8.6
	0.9
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cifos, 550, e.c.
	10
	100
	100
	7.9
	0.4
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Karate, 5% e.c. 
	10
	100
	100
	100
	100
	100
	7.8
	0.8
	0
	
	
	
	
	
	
	
	
	
	
	
	

	Coragen e.c.
	10
	100
	100
	20.1
	5.3
	0.5
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oberon Rapid, e.c.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	7.9
	1.2
	0
	
	
	
	
	
	
	
	
	

	Insect, d.e.
	10
	100
	100
	100
	100
	100
	100
	100
	100
	100
	8.7
	0.7
	0
	
	
	
	
	
	
	
	



ATTACHMENT 4

Date of enthomophages release after chemical treatment

	
Products
	After how many days can entomophages be released

	
	imago 
	chrysopa carnea worms

	
	trichogramma
	bracon
	

	Mospilan, 20% s.
	15
	5
	12

	Confidor, 20% m.c.
	18
	7
	7

	Vertimek 018, e.c.
	20
	8
	12

	Oberon Rapid, e.c.
	19
	7
	11

	Avant, c.e.
	10
	2
	3

	Proclame Fit 450, m.c.
	12
	2
	3

	BI-58 new, 40% e.c.
	20
	20
	13

	Cirax, 25% e.c.
	8
	8
	3

	Cifos, 550, e.c.
	10
	9
	3

	Karate, 5% e.c.
	16
	7
	4

	Insect, d.e.
	13
	10
	3

	Coragen e.c.
	9
	2
	3

	Ground sulfur powder
	2
	1
	1-2 hours

	Bioslim BT
	1-2 hours
	1-2 hours
	1-2 hours

	Bioslim BW
	1-2 hours
	1-2 hours
	1-2 hours



















ATTACHMENT 5

Providing of target with personnel 

Program manager: A. Kostakov, candidate of agricultural sciences, corresponding member of AAS of RK. Has 19 author’s certificates. Published over 162 scientific articles. He defended his thesis in the specialty 06.01.11. - plant protection. Research area - plant protection and technology development. Has extensive experience in the development and implementation of similar topics, with more than 14 years of experience.
Executive in charge: O. Bigaraev, candidate of agricultural sciences, corresponding member of AAS of RK. A specialist in the technology of cotton cultivation and plant protection, he directly supervises the implementation of the research plan, has extensive experience in the development and implementation of such topics. Work experience over 31 years. Author of 3 varieties of cotton. Has 40 author’s certificates, and published over 184 scientific articles.
Executive in charge: A. Tagayev, candidate of agricultural sciences. Has 9 author’s certificates. Scientific direction is development of cotton cultivation technology.
         Responsible person: A.A. Alikperova, Senior Researcher of the Uzbek Research Institute of Plant Protection, Senior Researcher of the KHA-9-092 project “Development of safe methods of pest and disease control of forest and fruit crops in the Ugam-Chatkal and Gisaro-Zamin climatic zones”. Republic of Uzbekistan, Tashkent - international consultant. General scientific experience of 30 years.
        B. Asabayev, O. Kostak, O. Duissen, D. Almasbek are masters of KazNAU.
11 laboratory assistants with specialized secondary and higher education.
	 


	 
	 










APPENDIX 6

List of provided and published scientific papers, 2018-2020

1 Satybaldin A.A., Umbetayev I., Comparative assessment of foreign and domestic varieties of cotton // International scientific journal "The Way of Science". - Volgograd. - 2018. - No. 4 (50). -P. 41-43.
2 Umbetayev I., Yakhyaev Kh.K., Kostakhov A., Information management system in the agro-industrial complex // Materials of the Republican scientific and theoretical conferences "Seifullin readings - 14: Youth, science, innovations: digitalization - a new stage of development." - 2018. –T.1, Part 1. -P. 248-251.
3 Umbetayev I., Makhmadzhanov S. P. Achievements of cotton breeding in Kazakhstan // Materials of the Republican scientific and theoretical conference "Seifullin readings - 14: Youth, science, innovation: digitalization - a new stage of development." - 2018. - Vol. 1, Part 1. -P. 3-4.
4 Umbetayev I., Bigarayev O., Gusseinov I., Kostakov A. The effectiveness of the agrotechnical method of protecting cotton from cotton bollworm // International scientific journal "The Way of Science". - Volgograd. - 2018.
5 Umbetayev I., Bigarayev O., Kostakov A. Short-term and long-term forecasting of cotton pests // International scientific journal "The Way of Science". - Volgograd. - 2018.
6 Umbetayev I., Bigarayev O., Kostakov A. Sagdullayev A. Biological efficacy of the new insecticide “Proklam Fit” against the cotton bollworm // ishloқ khuzhaligi ekinlarini infected organismlardan uyғunlashgan himoya қilishning khozirgi holati va istiқbollari S.N. Alimukhamedovning 90 yillik hotirasiga baqishlangan Halgaro ilmiy-amaliy conference. - Tashkent. - 2019. - P. 141-145.
7 Umbetaev I., Bigaraev O., Kostakov A. Sagdullaev A. Economic efficiency of the use of chemical methods of protection against the main pests of cotton // "Kishlok khuzhaligi ekinlarini zarali organismlardan uykunlashgan khimoya kilishning khozirgi holati va istikbollari" mavsusidagi S.N. Alimukhamedovning 90 yillik hotirasiga baqishlangan Halgaro ilmiy-amaliy conference. - Tashkent. - 2019. - P. 134-140.
8 Umbetayev I., Bigarayev O., Kostakov A. Influence of temperature on the survival rate of pupae of the cotton bollworm (Helicoverpa armigera Hb.) // Scientific-practical journal of West Kazakhstan Agrarian Technical University named after Zhangit Khan "Science and Education". - Uralsk. - 2019.- P. 38-42.


Continuation of application  6 
9 Umbetayev I., Bigarayev O., Kostakov A. Assessment of the resistance of domestic and foreign varieties of cotton to the cotton bollworm // Science, production, business: current state and ways of innovative development of the agrarian sector on the example of Agroholding "Bayserke-Agro": International scientific-practical conference. - Almaty. - 2019. - P. 51-56.
10 Umbetayev I., Bigarayev O., Kostakov A. Economic efficiency of chemical methods of protection against the main pests of cotton // Achievements and prospects for the development of agriculture and crop production: International scientific-practical conference. - Almalybak. - 2019. - P. 418-421.
11 Umbetaev I., Tagaev A. Cultivation of cotton: adaptation of technology // Achievements and prospects for the development of agriculture and crop production: Intern. scientific-practical the conference. - Almalybak. - 2019. - C. 421-426.
12 Umbetayev I., Bigarayev O., Kostakov A., Sagdullaev A. Development of a biological method of protecting cotton // "The Way of Science" International scientific journal. - Volgograd. - 2019. - No. 5. (63). - P. 38-41.
13 Umbetayev I., Tagayev A., Makhmadzhanov S. Influence of sowing methods on physiological processes // International scientific journal "The Way of Science". - Volgograd. - 2019. - No. 5 (63). - P. 34-35.
14 Umbetayev I., Asabayev A., Makhmadzhanov S. Adaptation of highly productive foreign varieties of cotton in the south of Kazakhstan // Zhakhandanu, bsekege қabilettilikti arttyrudyk kazirgi zhagdayy men bolashagy: Halikaralyk conference. - Zhetisay. - 2019. - P. 611-615.
15 Umbetayev I., Bigarayev O., Kostakov A. Maktany ziyankesterden biologalyk adispen korgaudagy keibir manseleler // Zhakhandanu, bosekege kabilettilikti arttyrudyk khazirgі zhaғlydayy men bolashagy: - Khalykaralyk gylymy – praktikalyk conference. -  Zhetisay. - 2019. - P. 7-11.
16 Umbetayev I., Bigarayev O., Kostakov A. Study of the relative stability of the cotton varieties tested // "The Way of Science" International scientific journal. - Volgograd. - 2020. - No. 3. (73). - P. 39-42.
17 Umbetayev I., Bigarayev O., Kostakov A. Sagdullfev A. Testing of various media feed compositions // "The Way of Science" International scientific journal. - Volgograd. - 2020. - No. 3. (73). - P. 42-45.
18 Umbetayev I., Tagayev A., Makhmadzhanov A. Influence of sowing methods on physiological processes of cotton // International scientific journal "The Way of Science". International Scientific journal - Volgograd. - 2020. - No. 5. (63). - P. 30-33.
Continuation of application  6 
19 Umbetayev I., Bigarayev O., Kostakov A. Sagdullfev A. Development of a biological method of protecting cotton // "The Way of Science" International scientific journal. - Volgograd. - 2020. - No. 5. (63). - P. 33-37.
20 Umbetayev I., Bigarayev O., Kostakov A. Sagdullfev A. Efficiency of biological protection against the helicoverpa zea // "The Way of Science" International scientific journal. - Volgograd. - 2020. - No. 6. (76). - P. 30-33.
21 Umbetayev I., Bigarayev O., Kostakov A. The effectiveness of biological protection against cotton bollworm // Scientific and practical journal of the West Kazakhstan Agrarian and Technical University named after Zhangir Khan "Science and Education". - Uralsk. - 2020. - No. 3-2 (60). - P. 72-79.
22 Umbetayev I., Bigarayev O., Kostakov A. Influence of additional carbohydrate nutrition with flower nectar on biological indicators of entomophages // Scientific and practical journal of the West Kazakhstan Agrarian and Technical University named after Zhangir Khan "Science and Education". - Uralsk. - 2020. - No. 3-2 (60). - P. 79-82.
23 Bigarayev O., Kostakov A. Application of electrochemically activated water in technological processes of production of entomophages // Theoretical and methodological aspects of the development of modern science in the light of innovative research: International scientific-practical conference. - Moscow: SRC IISS. - 2020. - P. 51-56.
24 Bigarayev O., Kostakov A. Biological effectiveness of biological products against cotton pests // Theoretical and methodological aspects of the development of modern science in the light of innovative research: International scientific-practical the conference. - Moscow: SRC IISS. - 2020. - P. 56-58.
25 Bigarayev O., Kostakov A. Transfer of technologies to cotton production // Theoretical and methodological aspects of the development of modern science in the light of innovative research: International scientific-practical conference. - Moscow: SRC IISS. - 2020. - P. 58-60.








ATTACHMENT 7

Comparative evaluation of foreign and domestic cotton varieties 
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ATTACHMENT 8

Publications in mass media 

1 Умбетаев И., ДұмабайқызыГ.«Ақылды технологиялар» - мақта өнімділігін арттырудың зор мүмкіндігі //AIQYN. – 2018.  №56. (3324).
2 Умбетаев И., Доброта Л. Белый, но не пушыстый // Казахстанская Правда. – 2018. - №50 (41). 
3 Қалдыбаев C. Биоагент сапасы – мол өнім кепілі  // Ontustik Qazagstan. – 2019. – 23 апреля (№ 59). 
4 Дәйлебаев Қ. Биоагент сапасына көңіл бөлінбек  // Мақтаарал тынысы. – 2019. – 12 апреля (№ 16).
5 Тагаев А. Көктемгі егістің агротехникалық шаралары // Жаңа Жетісай. – 2019. – 05 апреля (№ 15). 
6 Тастанбеков А. Зиянкестермен күресті бү гіннен бастау керек // Жаңа Жетісай. – 2019. – 05 апреля (№ 15). 
7 Бейсенбаев Б. Экология на первом месте // Южный Казахстан. – 2019. – 08 апреля (№ 42). 
8 Қалдыбаев C. Мақташылар жауапты науқанға дайын // Ontustik Qazagstan. – 2019. – 21  снентября. - №14-141. 
9 Костаков А. Практикалық  семинар өтті  // Мақтаарал. – 2019. – 13 сентября. - № 38. 
10  Тагаев А. Суармалы жердің сортаңдануымен күресу шаралары  // Мақтаарал. – 2020. – 21 февраля. - №7 (9030). 
11  Тагаев А. Тұзды топыраққа қарсы күрес әдістері  // 7 сыр. – 2020. – 21 февраля. - №07 (542). 
12   Қазақ мақта шаруашылығы ғылыми-зерттеу институты. Мақта егу технологиясы  // Мақтаарал. – 2020. – 17 апреля. - № 17 (9038).
13   Тагаев А. Топырақты сапалы өңдеу – мағызды шаралардың бірі  // 7 сыр. – 2020. – 24 апреля. - №16 (551). 
14   Костаков А. Өрмекші кене қауіпті зиянкес  // 7 сыр. – 2020. - 3 июля. - № 25 (565). 
15   Қазақ мақта шаруашылығы ғылыми-зерттеу институты. Дефолиацияны сапалы жүргізейік  // Мақтаарал. – 2020. – 18 сентября № 39 (9060).
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Publications in mass media 

[image: C:\Users\User\Documents\Файлы Mail.Ru Агента\amandik72@mail.ru\Mail.ru Agent\Статьи новый\Акылды 1.jpg]


[image: C:\Users\User\Documents\Файлы Mail.Ru Агента\amandik72@mail.ru\Mail.ru Agent\Статьи новый\Белый 1.jpg]

[image: C:\Users\Калзия\Desktop\1.1 с.jpeg]



[image: C:\Users\Калзия\Desktop\2.2 С.jpeg]




[image: C:\Users\Калзия\Desktop\2.3 С.jpeg]




[image: C:\Users\Калзия\Desktop\3.1 С.jpeg]

[image: C:\Users\Калзия\Desktop\4.1 С.jpeg]



[image: C:\Users\Калзия\Desktop\4.2 С.jpeg]







[image: C:\Users\Калзия\Desktop\5.2 С.jpeg]


[image: C:\Users\Калзия\Desktop\6.2 С.jpeg]




[image: D:\Мои документы 2\Отчет за 2020 г\Годовой отчет 2020\Статьи в газетах\Суармалы жердің сортаңдануымен күресу шаралары.jpeg]


[image: D:\Мои документы 2\Отчет за 2020 г\Годовой отчет 2020\Статьи в газетах\Тұзды топыраққа қарсы күрес әдістері.jpeg]




[image: D:\Мои документы 2\Отчет за 2020 г\Годовой отчет 2020\Статьи в газетах\Мақта егу технологиясы.jpeg]



[image: D:\Мои документы 2\Отчет за 2020 г\Годовой отчет 2020\Статьи в газетах\Топырақты сапалы өңдеу - маңызды шаралардың бірі.jpeg]


[image: D:\Мои документы 2\Отчет за 2020 г\Годовой отчет 2020\Статьи в газетах\Өрмекші-кене - қауіпті зиянкес.jpeg]

[image: D:\Мои документы 2\Отчет за 2020 г\Годовой отчет 2020\Статьи в газетах\Дефолиацияны сапалы жүргізейік.jpeg]





ATTACHMENT 10

Recommendations and methodology guidlines
1 Bigarayev O., Kostakov A., Tagayev A., Makhmadzhanov S. Cotton growing technologies that increase yields and product quality in the conditions of the Turkestan region. - Atakent. - 2020. - 26 p.
2 Bigarayev O., Kostakov A., Alikperova A.A., Tagayev A., Makhmadzhanov S. Recommendations for the use of improved methods for controlling the number of especially dangerous cotton pests (agrotechnical, biological and chemical). - Atakent. - 2020 .- 24 p.
3 Bigarayev O., Kostakov A., Alikperova A.A. Methodology Guidelines for the mass production and application of bracon, lacewing and trichogramma against cotton pests. - Atakent. - 2020 .- 35 p.
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Cotton growing technologies that increase yields and  product quality in the conditions of the turkestan region
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Application for obtaining a patent for a useful model
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License agreement with agricultural manufacturer 
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Acts implementation
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Field day at kazakh cotton culture research institute llp 

[image: D:\Фото Семинар  05.09.2018 г\IMG_3330.JPG]


















[image: D:\Фото Семинар  05.09.2018 г\IMG_3374.JPG]























[image: D:\Фото Семинар  05.09.2018 г\IMG_3403.JPG]























[image: D:\Фото Семинар 18.01.2019 жыл\IMG_3929.JPG]

















[image: D:\Мои документы 2\Отчет за 2019 г\d673f151890f9d86fdfd97cd2e33067d.jpg]

















[image: D:\Фото семинара, 15.09.2019 г\20190916_150814.jpg]

























[image: D:\Фото семинара, 15.09.2019 г\20190916_163134.jpg]




























[image: D:\Фото Амалбек Ата\25.08.2020 г. Пуид-2.В1\_MG_8910.JPG]











































[image: D:\Фото Амалбек Ата\25.08.2020 г. Пуид-2.В1\_MG_8903.JPG]












































ATTACHMENT 16

Patent research report

	Ministry of Agriculture of the Republic of Kazakhstan
“AGRICULTURAL EXPERIMENTAL STATION OF COTTON AND MELON GROWING” LLP
	




		
	
	APPROVED BY
Acting Chairman of the Board
“Agricultural Experimental Station of Cotton and Melon Growing” LLP, Candidate of Agriculture, Corresponding Member of RK AAS
  ____________O. Bigarayev







REPORT
ABOUT PATENT RESEARCH

according to program 267
“Increasing the availability of knowledge and scientific research” on the scientific and technical program:
“Development of recommendations to improve the technology of growing cotton in the South Kazakhstan region and to improve the effectiveness of control of especially dangerous pests of cotton (chemical, biological, etc.)” 

for the project: “Transfer of foreign technologies for the cultivation of cotton to increase yields and the use of effective methods of protection from especially dangerous pests”


Project manager, Candidate of Agriculture,
Corresponding Member of RK AAS                       ____________           А. Кostakov
                              signature, date














Аtakent 2020
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                                                        LIST OF PERFORMES

	Responsible performer:
Scientific Secretary, Candidate of Agriculture
	
__________
signature

	
А. Кostakov
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CONTENTS

1. Assignment for conducting patent information research
2. Search rules
3. Certificate of patent information research
4. Analysis of technical solutions. Brief conclusions










































Continued application 16


                                                                                        APPROVED BY
                                                                       Acting Chairman of the Board of
                                                                       “Agricultural Experimental Station
                                                                         of Cotton and Melon Growing” LLP, 
                                                                                       Candidate of Agriculture, 
                                                                            Corresponding Member of RK AAS
                                                                                                                  ____________O. Bigarayev

                                              TASK NUMBER 
                                TO CONDUCT PATENT RESEARCH

Title of the work: “Development of recommendations for improving the technology of growing cotton in the South Kazakhstan region and for increasing the efficiency of control of especially dangerous pests of cotton (chemical, biological, etc.)” for the project: “Transfer of foreign technologies for growing cotton to increase yields and the use methods of protection against especially dangerous pests”

Objectives of patent research:
- studying the possibility of transferring the most effective foreign technologies for growing cotton, ensuring an increase in its yield and quality;
- establishment of the optimal planting density for two-line and narrowed sowing of cotton varieties “Maktaaral-4011”;
- determination of the yield of two-line and narrowed sowing of cotton;
- determination of the potential of the new domestic variety ‘Maktaaral-4011” for growth, development, productivity based on transfer and adaptation of sowing technology.
- study of experience with using methods of protection on cotton crops of especially dangerous pests.
- study of the role of agrotechnical measures in cotton cultivation in suppressing the number of pests, increasing the number of entomophages.
- study of various directions of the biological method, the use of natural and laboratory populations of entomophages of cotton pests (experience of Uzbekistan, Tajikistan and Azerbaijan, Turkey).
- establishing the biological effectiveness of biological products in the fight against cotton pests.
- study of the biological effectiveness of chemical preparations against cotton pests and the establishment of toxic effects on entomophages.
- establishing the possibility of joint application of the chemical and biological methods of an integrated system for protecting cotton from pests.
- study and assessment of the resistance of domestic and foreign varieties of cotton to the main pests;
- monitoring the work of biological laboratories for the production of bioagents and recommending optimal nutrient media and conditions for education.
- study of agrotechnical, biological and chemical methods for controlling the number of especially dangerous pests of cotton;
- study of the biological effectiveness of domestic and foreign pesticides, as well as biological products to protect cotton varieties from the main pests;
- determination of productivity and economic efficiency of the use of chemical methods in protection from the main pests.
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	Types of patent research (PI)
	Subdivisions,
performes
	Responsible performes

	Timing
fulfillment
(PI)
	Reporting
documents

	Determination of the technical level of the research object during the period of theoretical and experimental research
	Departments:
- department of transfer and adaptation of technology;
	Head of department
Candidate of Agricultural Sciences
A. Kostakov
	2018-2020 
years
	Patent Research Report
(PI)


                                         CALENDAR PLAN

Work manager (event)       ________           А. Kostakov   2020 
                                  personal signature, signature transcript, date
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RESEARCH REGULATION №2
						2020 	
 date of drawing up regulations

Title of the work: “Development of recommendations for improving the technology of growing cotton in the South Kazakhstan region and for increasing the efficiency of control of especially dangerous pests of cotton (chemical, biological, etc.)” 

for the project: “Transfer of foreign technologies for growing cotton to increase yields and the use methods of protection against especially dangerous pests”

job approval number and date
Purpose of information search: determining the technical level of an object at the stage of theoretical and experimental research.
Substantiation of the regulation: depending on the purpose and objectives of patent research at the stage of theoretical and experimental research, the following were selected as the subject of the search: 1. methods of growing cotton that ensure an increase in its yield and quality. 2. ways of protecting cotton from especially dangerous pests.
Search country - Kazakhstan, Uzbekistan, USA, Turkey, Pakistan and other countries that occupy a leading position in the studied problem.
search depth - 3 years.
start of search 2018



End of search 2020.


263

	Search subject
(object of research, its constituent parts, product)
	Search country
	Sources of information to be searched
	Retro-
spec-
tiv
ness
	Name
information
base,
(fund)

	
	
	Patent
	STI
	Conjucture
	Others
	
	

	
	
	name
	classification headings
	name
	heading
	name
	product code
	name
	Classification indeces
	
	

	1. ways of growing cotton, ensuring an increase in its yield and quality.
2. ways of protecting cotton from especially dangerous pests.
	Kazakhstan,
Uzbekistan, Turkey, USA
	O.B. Inventions O.B. discoveries, fig. 
R.S. Invention of pathent.
business,
patent.
inform.
description of inventions
	
	J J. Pakhta-chilik va donchi-lik,
Bulletin of seed production in  CIS and agriculture of Uzbek-istan 
	631; 632.6/.7

	-
	-
	-
	-
	2018-2020 гг.
	IP RPF Fund Electronic database of JSC "Scientific Center GNTE"
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Work manager (event)       ________           А. Kostakov   2020 
                                      personal signature,   signature transcript,  date
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                                                                         REFERENCE
                                                        on patent information research
B.1 Topic name:

Title of work: “Development of recommendations to improve the technology of growing cotton
in the South Kazakhstan region and to improve the effectiveness of control of especially dangerous pests of cotton (chemical, biological, etc.)” for the project: “Transfer of foreign technologies for the cultivation of cotton to increase yields and the use of effective methods of protection from especially dangerous pests”

B.2 Stage of work: Conducting theoretical and experimental research

B.3 Start of search - January 2018

B.4 Information about the execution of the search rules. In the search process, patent documents known from signal sources and scientific and technical literature related to the object of development were not found all.

B.5 Suggestions for further search and patent research. Repeat the patent search process periodically until the term expires.

B.6 Materials selected for subsequent analysis. Literary sources, annual reports.
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Table B.6.1 Patent documentation

	Search subject (research object, its constituent parts)
	Country of issue, type and number of the title of protection, classification index
	Applicant (patentee), country, application number, priority date, convention priority, publication date
	Name of invention
(full model, sample)
	Information about the validity of the title of protection or the reason for its cancellation (only for analysis of patent purity)

	1
	2
	3
	4
	5

	1. ways of growing cotton, ensuring an increase in its yield and quality.
2. ways of protecting cotton from especially dangerous pests.

	
	
	New ways to grow cotton to improve yield and quality
Cotton varieties resistant to pests.
New ways to protect cotton from particularly dangerous pests
	



Continued application 16

Table B.6.2 Scientific and technical, market, regulatory documentation and materials of state registration (research reports)
	Search subject
	Name of the source of information indicating the source page
	Author, firm (holder) of technical documentation
	Year, place and body of publication (approval, deposit of the source)

	1. ways of growing cotton, ensuring an increase in its yield and quality.
2. ways of protecting cotton from especially dangerous pests.
	2020 research reports
	Кostakov А.





	Library of “KazSRI cotton growing” LLP, Ministry of Agriculture
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Table B.6.3 List of purchased components for which documentation is requested

	Date of request, details, letters, requests
	Name and designation of purchased components

	Asking for documentation
(extract from the report, from the PF) The purpose of obtaining the requested documentation
	Type and number of document received upon request or reason for refusal. Requisites, letters  responses
	Name of the requested organization or enterprise with indication of location (address)



No patent documents were requested for components.
Table B.6.4 Quantity of security documents published
by years (inventive activity)

	Equipment object and its components
	Country of application
	Number of patents published applications by year (excluding patent peers)

	
	
	
	
	
	
	
	
	
	
	
	



Mostly published scientific reports and articles without patent applications
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D. 1 Technical level of the trend of development of the object of economic activity
Form D.1.1 Indicators of the technical level of technology

	Indicator value 
	                         Indicator meaning

	
	Development (production) object for 2018-2020
	Domestic and foreign objects of a similar purpose (indicating the models of firms, countries, years of fame)
	Object according to the state
standard
	International and national standards
	Forecast
for 2019.





	
	
	Agrarian universities of
Kazakhstan
	KazSRI of agriculture and plant growing
	
	
	
	
	

	Технико-экономические

Экологические
	1. ways of growing cotton, ensuring an increase in its yield and quality.
2. ways of protecting cotton from especially dangerous pests.
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Form D.2.2 Assessment of patentability of newly created technical and artistic design solutions, determination of the expediency of their legal protection

	Name of technical and artistic design solutions
	Essense
 of
decisions
 proposed
for legal protection
	Proto-types of solutions proposed for legal protection
	Achieved technical result and its impact
to the object of economic activity
ness
	Patentability and qualification of the proposed solutions (the possibility of referring to inventions, utility models, industrial designs
	Expediency of
legal protection and justification for the choice of countries for patenting or
the reason for the refusal of legal protection and the appropriateness 
to know-how

	1
	2
	3
	4
	5
	6



Conclusions on the implementation of the search rules
The topic, in general, is not the subject of the invention; therefore, the patent search was carried out only on certain issues of the topic, which were of an applied nature.
As shown by patent search, including informational search within both the near and far abroad, work was carried out only on certain methods of protecting cotton from especially dangerous pests.
 This work is undoubtedly relevant, having both scientific and practical interest in the creation and implementation of agrotechnical, biological and chemical methods for combating cotton pests.
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Protocol no. 6

Academic Council Meetings
"AES of Cotton and Melon Growing" LLP

Atakent 				 	     			                     22 October 2020
In attendance were:
1 Bigarayev O.K. - Chairman of the Academic Council, Chairman of the Board of the "AES Cotton and Melon growing" LLP, candidate of agricultural sciences, corresponding member of AAS RK.
2. Kostakov A. - scientific secretary, candidate of agricultural sciences., corresponding member of AAS  RK.
3. Makhmadzhanov S. – head of the Department of Transfer and Adaptation of Agricultural cultures, candidate of agricultural sciences
4. Tagayev A. – scientific researcher, candidate of agricultural sciences
5. Seidaliyev A. – scientific researcher;
6. Assabayev B. - junior research fellow;
7. Kostak O. - junior research fellow;
8. Duissen O. - junior research fellow;
9. Zhumatayev S. - junior research fellow;
A total of 9 persons were present.
Bigarayev O, Chairman of the Academic Council, Chairman of the Board of the "AES Cotton and Melon Growing" LLP, candidate of agricultural sciences, corresponding member of AAS RK.
He introduced the agenda to the Academic Council.

Agenda:
Listening the final report for 2018-2020 on the R&D topic within the framework of the program 267 "Increasing the availability of knowledge and scientific research" within the framework of the scientific and technical program "Development of recommendations for improving the technology of growing cotton in the conditions of the South Kazakhstan region and for increasing the effectiveness of control of especially dangerous cotton pests (chemical, biological, etc.) ”.
on the project "Transfer of foreign technologies for cotton cultivation to increase yields and the use of effective methods of protection from especially dangerous pests."
Before listening to the report, the Chairman of the Board of the "AES of Cotton and Melon-growing" LLP, a candidate of agricultural sciences, corresponding member of the Academy of Agricultural Sciences of the Republic of Kazakhstan Bigarayev O.K. noted that in conditions of tough global competition, increasing the competitiveness and export potential of domestic cotton products is a priority. Today, one of the tasks of cotton growing is to increase the production of raw cotton precisely by increasing the yielding capacity. And for this, it is necessary to observe effective cotton crop rotations, the correct approach to the cultivation of this crop, agricultural technology and, accordingly, the technology of sowing cotton.
Cotton in Kazakhstan is cultivated only in the Turkestan region on an area of ​​120-130 thousand hectares, with an average yield of 24,0-26,0 c / ha. The state program for the development of the agro-industrial complex of the Republic of Kazakhstan for 2017-2021 sets the task of increasing the average yield of cotton in the Republic to 30 c / ha by 2021 with an average sown area of ​​100,0 thousand hectares.
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It is known that in 1998, 2002, 2003, 2014 and 2017, in all cotton-growing regions of southern Kazakhstan, there was a massive damage of cotton crops by the cotton bollworm, caradrina and other pests. In most areas, the crop loss has reached 40-70% or more. 
Untimely and not widespread pest control on peasant farms, when there is a migration of pests from cultivated fields to uncultivated crops, leads to significant damage to the crop.
Cotton protection from pests in South Kazakhstan is carried out mainly through the use of chemicals that have clear advantages over others: it is available, relatively cheap, quickly and effectively destroys harmful insects. However, prolonged use of the same insecticides or drugs with a similar mechanism of toxic action leads to the emergence of resistance.
Meanwhile, the using of the biological method in 2011-2016 amounted to only about 15-20 thousand hectares, moreover, their efficiency remains extremely low and does not reach the main goal, thereby making it necessary to spray crops with insecticides.
In this regard, in order to increase the effectiveness of the using of the biological method, the main attention is paid to the identification of local types of bioagents, such as trichogramma, bracon, lacewing, adapted to local conditions, mass reproduction of effective species of entomophages in biolaboratories, followed by their release into the fields.
Testing and introduction of new domestic and foreign preparations in South Kazakhstan in the fight against cotton pests is relevant, since these preparations in most cases do not have a negative impact on the beneficial fauna and the environment. Despite the negative aspects of the use of pesticides, humanity cannot yet completely abandon chemical treatments.
Evaluation of chemicals by the effect of entomophages gives the importance of choosing from the range of the least toxic for natural populations and combining the use of chemical and biological methods.
The agrochemical method of control in an integrated system is reduced to the creation of conditions favorable for the development of cotton. This method is carried out through the correct use of crop rotations, cultivation of varieties resistant to pests and diseases, tillage, agricultural techniques that prevent the development and reproduction of pests.
In this regard, the issues of combating especially dangerous pests of cotton in the southern region of cotton growing in Kazakhstan today remain relevant, which made us to conduct scientific research.
Transfer and introduction of new modern cultivation technologies, cotton pest control systems into production, which will help to increase the gross harvest of raw cotton, provide high-quality fibers to the country's cotton and textile industry, as a result, the socio-economic level of the population will increase and will contribute to the development of the economy of the Agro-industrial complex of Kazakhstan, which is an undoubted contribution to solving the priority tasks of the program.
Tagayev A. noted that technology transfer is a factor in the development of the national and world economy, and the degree of participation of countries in this process at the international level largely determines both the possibilities of their technological progress and their competitiveness. The effectiveness of technology transfer is determined, first of all, by an adequate organizational system focused on ensuring the process of introducing the results of research and development into production and their subsequent distribution in the economy.
 Solving these issues presents an opportunity to increase cotton yields and competitiveness in the world market.
According to the report, the head of the topic, candidate of agricultural sciences, corresponding member of  AAS RKA. Kostakov spoken.
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The following questions were asked about the report:
1. Bigarayev O, Chairman of the Academic Council, Chairman of the Board of the "AES Cotton and Melon Growing" LLP, candidate of agricultural sciences., corresponding member of  AAS RK.
Question: What options for various schemes have been studied over the course of three years?
Answer: In the experience of the current year, options were studied with a different scheme of sowing cotton with the placement of plants according to the scheme:
1) 90x9x1 with a plant density of 120 thousand pieces / ha - traditional sowing;
2) 70x10x1 with a plant density of 134 thousand pieces / ha - with 70 row spacing;
3) 45x12x1 with a plant density of 180 thousand pieces / ha - narrowed sowing with a row spacing of 45 cm;
4) 80x11x2x10x1 with a plant density of 200 thousand pieces / ha - two-line sowing.

2. Makhmadzhanov S.P. - Head of the Department of Transfer and Adaptation of Agricultural Crops, candidate of agricultural sciences.
Question: Give a description of the experimental site:
Answer: The experimental site is considered to be medium-saline by degree, since it contains a dense residue in the range of 0.3-1.0 and chlorine ion in the range of 0.01-0.04% of the soil mass. According to this gradation, the experimental site corresponds to weakly and moderately saline soils.
The humus content in the upper horizon is 0.806%, the amount of carbonates in the horizon is 6.2%, in the middle part of the profile is 7.9%.
The total nitrogen content in the plow layer 0-30 cm is 0.072%, phosphorus 0.129%, the reaction of the medium is alkaline, pH 7.0.
The content of mobile forms of nitrates is low and ranges from 3.0 to 10 mg / kg, respectively, in the soil layers.
The content of mobile phosphorus is 25.7 mg / kg, exchangeable potassium is 322 mg / kg, which characterizes them as medium and highly secured.
On the experimental site, secondary salinization is developed, the reason for which is the proximity of mineralized groundwater to the soil surface, especially after leaching irrigation.
In our studies, the depths of groundwater occurrence were determined during the growing season.
According to the reclamation state, the soil of the experimental site is weak and moderately saline, the type of salinity is chloride-sulfate, the depth of the groundwater moves during the growing season from 90 cm to a depth of 310 cm from the day surface.
The groundwater level during the growing season was 204.6 m, respectively, and the gradation of the groundwater level in the irrigated serozemic soil was not very consistent. For example, in January, the groundwater level was 228.3 cm, February - 123.0 cm, March - 104.0 cm, April - 131.3 cm, May - 164.6 cm, June 217.0 cm, July 263.3 cm, August 291.6 cm September 318.5.6 cm from the ground surface, average four rows are counted on each site.

3. Tagayev A.M. –scientific researcher, candidate of agricultural sciences.
Question: Biological effectiveness of chemicals against cotton pests?
Answer: In 2018-2020, when the infection of the experimental site reached the severity threshold, the experimental site was treated with foreign insecticides: Karat Gold, k.e. (lambda-cyhalothrin 100 g / l, Sinikom Agro Co., LTD, China), Abaktin 3.6 k.e. (abamectin, 36 g / l, Sinikom Agro Co., LTD, China), Solam, (thiamethoxam, 141 g / l + lambda-cyhalothrin, 106 g / l, Shandong Weifang Renbow Chemical Co. LTD, China), Belt (480 g / l flubendiamide, Bayer CropScience AG, Germany), Proclame Fit 450, (emamectin benzoate, 50 g / kg + lufenuron 400 
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g / kg, Syngenta Crop Protection AG, Switzerland), Koragen  (chlorantraniliprol, 200 g / l, DuPont International Operations Sarl, Switzerland) and the domestic insecticide Insect (thiamethoxam, 141 g / l + lambda-cyhalothrin, 106 g / l, Astana-Nan LLP, Republic of Kazakhstan).
Before treating the number of eggs and caterpillars per 100 plants was up to 11-12 pcs., exceeding the level of the harmfulness threshold. After treatment in all tested variants, the number of caterpillars per 100 plants began to decrease. On the 14th day, the number of caterpillars ranged from 1.0 to 1.5 pcs. on average per 100 plants, against 17.6-19.5 pcs. on the control variant (without treatment).
The maximum biological effectiveness was shown by insecticides Belt, Proclame Fit 450, Koragen in the tested doses against cotton bollworm caterpillars on days 7 and 14, the effectiveness ranged from 82.92-91.4% to 91.55-93.5%.

4. Seidaliyev A. - scientific researcher.
Question: Toxic effect of chemicals on entomophages of cotton pests?
Answer: The counts showed the following: in the adult bracon and lacewing larvae, mortality was not observed when spraying with Avant, Proclame Fit 450, and Coragen  after 2-3 days. The duration of the residual effect of the same insecticides on the imago of trichogramma was 9-13 days, while the duration of the action of the drugs Vertimek 018, Bi 58 new, 40% , Oberon Rapid,  and Insect were 18-20 days, respectively.
The integrated plant protection system provides for the use of all existing control methods. The compatibility of the using of chemical and biological methods is especially important.
Based on this, the study of the combined use of chemicals and laboratory populations of entomophages is relevant. In solving this problem, it is necessary to determine the timing of the use of laboratory populations of entomophages of trichogramma, bracon and lacewings after the use of chemicals.
The study of the residual amount of pesticides was carried out by the generally accepted method. At the same time, the plants were sprayed with preparations and every 24 hours a leaf was torn off, placed in jars and entomophages were released (trichogramma, bracon, lacewing) and the residual effect of the preparations was determined. Experiments to determine the residual effect were carried out for 1-25 days (until the end of the residual effect).
The research results showed that among entomophages, trichogramma has a higher sensitivity to a chemicalals. The most harmless in relation to it was sulfur. After two days of using sulfur, trichogramma can be disseminated, the residual effect of the remaining drugs is 8-20 days.
According to the research results, bracon is more resistant to chemicals than trichogramma. The bracon can be disseminate after two days of using such preparations as Avant, Proclame Fit 450, and Koragen. Lacewing larvae are less resistant to chemicals than bracon. 1-2 hours after the application of biological products such as Bioslim VT and Bioslim BW, entomophages can be released: trichogramma, bracon and lacewing.
Duissen O. - junior research fellow;
Question: What results were obtained on the resistance of the tested cotton varieties?
Answer: According to our observations, the medium-fiber varieties Maktaaral-4011, Gedera, Bukhara 6 and An Bayavut, mainly of the first - first-and-a-half type of branching, were the least resistant to the cotton bollworm. The number of cotton bollworm caterpillars on them averaged 5.7, respectively; 6.9; 8.0 caterpillars / 100 plants by phase of their development.
In 2019-2020, studies were continued on the resistance of various cotton varieties to damage by sucking pests. The counts were carried out on the selection crops of cotton of the "AES Cotton and Melon Growing" LLP.
Resistance to sucking pests was studied on 10 varieties of domestic and foreign countries.
The counts on the population of aphids and spider mites were carried out during the growing season, summarized, and the average number and percentage of the population were deduced.
On varieties 16-01, 16-02, 16-03, 16-04, 16-07, the spider mite population was higher, the average infection ranged from 23.1% to 26.0% in 2019 and from 22.4% to 23.6% in 2020. Local varieties M-4011, Bereke 07 - 20.2% - in 2019 and 19.3% in 2020 and Uzbek varieties Bukhara-6 - had the lowest infection rate of 18.9% in 2019 and 18.6% in 2020. 19.1% - in 2019 and 18.7% - in 2020, An Bayaut - 20.6% - in 2019 and 19.4% - in 2020 and the Israeli variety Gedera - 21.3% - in 2019 year and 22.1% in 2020.
The highest percentage of aphid populations was noted on local varieties M-4011 - 53.2%, Bereke 07 - 45.4%, the lowest population was noted on varieties Gedera 36.1% and Bukhara-6 - 36.3% in 2019 and the highest population of aphids in 2020 was noted on varieties M-4011 - 46.2% and removing a low population on variety Bukhara-6 - 35.4%.
Thus, the following varieties have a relative resistance to sucking pests: Bukhara-6, An Bayaut, Bereke-07; weakly-moderately affected are: Gedera, M-4011; moderately affected: varieties of the People's Republic of China; highly susceptible varieties were not noted.
 Several more questions were asked, to which the speaker gave positive answers.

IT WAS RESOLVED:
To approve the final report for 2018-2020 on the subject of R&D under the budget program 267 "Increasing the availability of knowledge and scientific research" within the framework of the scientific and technical program "Development of recommendations for improving the technology of growing cotton in the conditions of the South Kazakhstan region and for increasing the efficiency of control of especially dangerous cotton pests (chemical, biological, etc.) ", according to the project" Transfer of foreign technologies for the cultivation of cotton to increase yields and the use of effective methods of protection from especially dangerous pests ", taking into account comments and suggestions.


Chairman of the Academic Council:		                 	                O. Bigarayev

Secretary:							              A. Kostakov 
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ATTACHMENT 18

Schedule of work of 

“Kazakh Scientific Research Institute of Cotton Growing” LLP
on the budget program 267 "Increasing the availability of knowledge and scientific research"
subprogram 100 "Program-targeted financing of scientific research and events" on the specifics
 156 "Payment for consulting services and research" for 2018-2020

	№
	Description of the activities
	Period of performance, year
	Expected results
	Amount in tenge

	1
	Development of recommendations for improving the technology of growing cotton in the conditions of the South Kazakhstan region and for increasing the efficiency of control of especially dangerous cotton pests (chemical, biological, etc.).
	2018 – 2020
	      Foreign technologies of cotton growing will be studied, ensuring an increase in its yield and quality, the experience of using methods of protection on cotton crops from especially dangerous pests, including methods of biological control (experience of Uzbekistan, Tajikistan, Turkmenistan, Azerbaijan and other countries).
     The transfer of the most effective foreign technologies for growing cotton, improved chemical and biological methods of combating especially dangerous pests of cotton, in combination with agricultural technology for its cultivation will be carried out.
     A number of new domestic and foreign pesticides will be tested and recommended, as well as biological products to protect cotton varieties from the main pests.
     The resistance of domestic and foreign cotton varieties to the main pests will be assessed.
     Monitoring of the work of biological laboratories for the production of bioagents, located on the territory of Maktaaral district, will be carried out, and optimal nutrient media and conditions for cultivation will be recommended.
     Recommendations will be developed to increase the yield and quality of cotton.
     Recommendations will be developed on the use of improved methods for controlling the number of especially dangerous cotton pests (chemical, biological, agrotechnical, etc.).
     Improved technologies for growing cotton in the conditions of the South Kazakhstan region will be developed and introduced, increasing yields and product quality, and improved methods of controlling the number of especially dangerous cotton pests will be applied.
     3 undergraduates will be prepared.
     An industrial work placement for 3 undergraduates will be held.
     Articles will be prepared and published:
     - in republican editions recommended by CCES RK - 3;
     - in scientific and practical conferences - 6;
     - in foreign scientific publications with a non-zero impact factor - 6;
     - in a republican newspaper - 4.
     There will be 1 field day, 1 workshop.
     A guideline will be published on the mass production and use of lacewing bracon, trichogramma against cotton pests.
     A licensing agreement will be implemented with agricultural manufacturers: "Ketebay", "Khamro-Ata" and "Nuraly Zhol-Zh" on the application of scientific developments.
     Utility model patent application will be submitted.
	90 000 000




Director of the Department of Strategic Planning and Analysis
Ministry of Agriculture of the Republic of Kazakhstan							  	     S. Moldabayeva


Acting temporarily for General Director of
"Kazakh Research Institute of Cotton Growing" LLP 							                 I. Umbetayev
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Традиционная схема посева с междурядьями  90см	9,3

число симподий, шт	число коробочек, шт	14.6	9.3000000000000007	Схема посева хлопчатника с междурядьями  70см	14,1
8,7

число симподий, шт	число коробочек, шт	14.1	8.7000000000000011	Схема посева хлопчатника  с междурядьями  45см	12,7
7,6

число симподий, шт	число коробочек, шт	12.7	7.6	Двухстрочный посева хлопчатника	16,0
14,2

число симподий, шт	число коробочек, шт	16	14.2	



Ряд 1	45,6
47,6

Традиционная схема посева с междурядьями  90см	Схема посева хлопчатника с междурядьями  70см	Схема посева хлопчатника  с междурядьями  45см	Двухстрочный посев хлопчатника	34.800000000000004	38.300000000000004	45.6	47.6	
Восток	
I	II	III	IV	V	VI	VII	VIII	IX	228.3	123.3	104	131.30000000000001	164.6	217	263.3	291.60000000000002	318.5	месяцы



Helicoverpa zea population dynamics in 2018-2020
2018год	0.30000000000000032	1.7	1.8	6.1	2	16.100000000000001	5.6	1.9000000000000001	10.5	3.8	7.8	3.8	1.7	1.1000000000000001	0.4	2019год	0.4	4	10.200000000000001	17	9	3	0.1	2020год	5	7.5	9	10	12	7	10	23	16	10	3.5	7.5	5	3	1.5	May	June	July	August	September

The number of the helicoverpa zea worms per 100 plants



Spider mites population dynamics in 2018-2020
2018	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	Октбярь     I	Октбярь II	Октбярь III	32	38	40	42	44	138	198	756	2200	1712	1120	640	205	131	62	51	38	19	2019	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	Октбярь     I	Октбярь II	Октбярь III	30	200	1500	1800	250	150	10	2020	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	Октбярь     I	Октбярь II	Октбярь III	5	30	250	1200	1500	350	100	20	
Spider mites poppulation




Aphids population dynamics in 2018-2020
2018	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	0.5	1.3	1.5	1.8	2.1	2.7	3	3.2	1.5	2	4.0999999999999996	2.5	1.5	3	5	2019	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	1.5	4.0999999999999996	3.1	0.8	0.1	2020	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	1	1.5	2	2.1	2.5	3	3	3	1.5	1	0.8	0.30000000000000032	0.1	
Aphids population




Tobacco thrips population in 2018 - 2020
2018	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	2	15	52	10	4	0	2019	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	5.0999999999999996	40.300000000000004	12.1	1.8	0	2020	
Май               I	Май         II	Май        III	Июнь         I	Июнь          II	Июнь       III	Июль            I	Июль           II	Июль            III	Августь          I	Августь            II	Августь         III	Сентябрь          I	Сентябрь           II	Сентябрь III	3.2	26.8	18.100000000000001	12.2	3.1	1	
Thrips per 100 leaves
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CERIUTS «CEJIBCKOXO3SITCTBEHHBIE HAVKIH»

VK 631; 632.6/.7
O.K. Buzapaes,
R R R R e S e e R N SRS R R e R S A AR
K.C-X.H., BP. H.0. TEHEPATLHOTO JUPEKTOPa

TOO «Kazaxckunit HUU xnonkoBocTBay»,

noc. ArakeHt, Pecrry6imka Kasaxcran

K.C-X.H., yUeHbIH CeKpeTaph,
TOO «Kazaxcknii HUU xnonkoBoacTsa»,

noc. Arakent, Pecriy6imka Kasaxcran,

ITPUMEHEHHUE SJIEKTPOXUMHAYECKH AKTHBUPOBAHHOI BOJIBI
B TEXHOJIOTHYECKHUX IMMPOIECCAX ITPOU3BOJICTBA
IHTOMO®AI'OB

AHHOTaNHHA

AKTyaabHOCTb. B Hacrosmiee BpeMst OJHMM W3 OCHOBHBIX (DakTOpOB,
CHEPKUBAIOIIMX PA3BUTHE OTpacnu XiomkosoacTBa Pecny6nukn Kasaxcran,
SBJISETCA CHIbHAs TOBPEXIAEMOCTh XJIOMMYAaTHUKA BpEAUTENAMU. Ymepo,
TPHYUHSIEMBIA CeTbCKOXO3MHMCTBEHHBIMHA ~ BPEIUTEISIMHA, W3-3a HEKAYECTBEHHOM
60pb0OBI ¢ HAMM, KDK/bIH roJ NMoBbimaerTcs. B cBA3H ¢ 3THM, TEpe/l YUEHBIMU 1
CEUAANNCTaMl B OOJNACTH 3AIWTH PAcTeHHH CTOMT 3ajaya M3bICKaHWs
9¢(EeKTUBHBIX  €MOCOGOB  3aIUTHI, TpEITONAraomel  palMoHaIbHOE U
KOMILTEKCHOE HCTIONIb30BAHHE BCEX METOJIOB 3alIUTHI PACTCHHIA.

Means mccnenopanmii. IToBemenne ypoXxaifHOCTH W KadecTBa XJIONKa-
ChIpLa, COBEPIICHCTBOBaHWE Tcxﬁonomu BO3ZICTIbIBAHUA M YBEIMYECHMUS
9()(EKTUBHOCTH 3aMMTHI XJIOMYAaTHHKa OT 0CO00 OIMACHBIX BpEIMTENEH, B TOM

HHCIIEe ¢ UCTIONIb30BaHHEM OHONIOTHIECKHX METOJIOB.





image92.jpeg
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K.C-X.H., B. H.0. TEHEPAILHOIO0 JIMPEKTOpPA

TOO «Kazaxckuit HUM xin0nkoBoacTBay,

noc. Arakenr, PecryGimika Kasaxcran
M
K.C-X.H., yqeﬁmﬁ ceKpeTapb,

TOO «Kazaxckuit HUU x0mkoBoCTBaY,

noc. AtakeHt, Pecrry6rmika KazaxcraH,

BHOJIOTHYECKASA S®®EKTHBHOCTb BHOIIPEITAPATOB ITPOTUB
BPEJIUTEJIEN XJIOITYATHUKA

AHHOTAIHSA

AxTyanbHocTh. Tpancdepr ©  BHEJpEeHHWE HOBBIX  COBPEMEHHBIX
TEXHOJIOTHH BO3/IENLIBAHUS, cHCTeM GOphOBI C BPEAWTENIMH XJIOMYAaTHAKA B
NPOU3BOJICTBO, KOTOpas OyleT crocoOCTBOBATH YBEIMYEHHIO BAJIOBOro cOopa
XJIONKa-chIplia, 0GecrneynBaTh BBICOKOKAYECTBEHHBIMH BOJIOKHAMH  XJIOTTKOBO-
TEKCTHJILHYIO OTpacib CTPaHbl, B UTOTE TMOBBICHTCA COLMATbHO-DKOHOMMYECKMI
YPOBEHb HaceleHWs W OyleT CrocoGCTBOBATH Pa3BUTHIO KOHOMHKH
ArponpoMbilieHHOro  komrekca KasaxcraHa, 4TO SBISETCS HECOMHEHHBIM
BKJIAJZIOM B PEIICHAM NIPHOPUTETHBIX 3a/1a4 MPOrPaMMBI.

Iean mnccnenopanmii. TToBbieHHE YpOXKAHHOCTH M KadecTBa XIOMKa-
CHIPIA, COBEPIICHCTBOBAHWE TEXHONOTWHM BO3JEIBIBAHHS W  YBENMYEHHS
5((eKTHBHOCTH 3alIMTHI XIIOMYAaTHAKA OT 0CO00 ONACHBIX BPEAMTEINEH, B TOM
YHCIIE ¢ UCTIONb30BaHNEM OGHOJIOTHYECKIX METO/I0B.

Metox nposexennsi paGorel. MccieoBaHMS NPOBOAMINCH COFNIACHO
METOMKH TIOJIEBBIX OIBITOB C XJIOMYAaTHUKOM (TTOJ PYKOBOJCTBOM aKax. A.

WmamamueBa, CorosHUXU-1981 r.) M COMJIaCHO  HIDKEYKa3aHHBIMU
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K.C-X.H., Bp. H.0. FEHEPATIbHOI0 JIMPEKTOpA

TOO «Kazaxckuit HUM X710nK0BOACTBAY,
noc. AtakeHt, Pecrry6mnmka Kasaxcran
K.C-X.H., y4eHbI! CEeKpeTaphb,

TOO «Kazaxckuit HUU X101IKOBOICTBAY,
noc. AtakeHT, Pecny6iika Kasaxcran

" A. Tazaes,

KaHIUJIaT CeNbCKOXO03AMCTBEHHBIX HaYK,
TOO «Kasaxckmiit HUA XJ101KOBOACTBaY,

noc. ArakeHT, Pecrry6mmka Kasaxcran

TPAHC®EPT TEXHOJIOTHI1 B XJIOITKOBOE ITPOU3BOJICTBO

AunoTanus

AKTYaJIbHOCTDb MCCIICI0BAHUIH 3aKIIFOYACTCS W3bICKAHUA 10 TpaHcdepTaumn
W ajanTauMM 3apy0exHBIX TEXHOJIOTHH T0CeBa XJIOIMYAaTHUKA K MECTHBIM
MOYBEHHO-KJIUMATHYECKAM ~ YCIIOBHAM. B ycloBuAX — XJIONKOCESHWE — iora
Kasaxcrana TpaHcepTHpyeTcs TEXHOJIOTHS JBYXCTPOYHOTO U CYXXEHHOTO TOCEBa
XJIOITYaTHAKA, KOTOPHIE B YCIOBHSX PHCKOBAHHOTO 3eMiesienns obecrieunBaeT
CYIIECTBEHHOE TIOBBIIIEHHE YPOXKAHHOCTH XJIOTIKA-ChIpIa M YJTydlleHNe KauecTBa
XJIONKa-BOJIOKHa HAa OCHOBE WMHTEHCH(MKAlMs TpaHcdepTa TeXHONOrmi CTpaH
Jlarunckoit Amepuku u KHP.

enb ncenenopanmii. Tpandepr u amanrauus 3apyOexHBIX TEXHOJIOTHU
ToCeBa XJIOIMYaTHUKA Ha OCHOBE MOHHTOPHMHTA M YNpPABIECHWE arpolEHO30M TpH
BO3/IC/IHIBAHMM HOBBIX OTYECTBEHHBIX CPEHEBOJIOKHUCTBIX COPTOB XJIOMYATHUKA,
ofecriednBaeT BBICOKOM YPOXKAaHHOCTH XJIOTIKOBBIX TUIAHTAaImMsX TypkecTaHCKoi

obnacTh.
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CoHFbI XKbiNAAPkI CyapManb! eriHWiniKTeri aybit Wapyabinbies]
AAKbUIAAPbIHBIH, eHiMAINiT OHTYCTiK KasakcTaH 06bIChIHbIH,
ATpOBHEPKDCINTIK KelleH/al MmeMneKeTTiK Konaay KenemiHin Xbi caibiH
VIIFalobiHa Kapamacray 6asy ecin Kenenj, an MaxTa eHiMAIH Xbu1 calbik
Temeraeyne. MyHbi cebe6i Heie? Cyapmanl eprepais KyHapAbIbIFbI
apTTLIpY YLWIH He icTey Kepek? Enbacst Hypeyntan HazapbaesTbin Kasaka

ITETiE XanKetHa apHanfaH 61biebl «TepTiHLWI 8He PKSCINTIK PEBOIOLUS
8 H E P K 8 G f {g : § E( XafpanbiHaaFbl AaMybIH KaHa MyMKIHAIKTepi» XonpaybiHbiH YiLiHL|
ﬁ {‘x MiHpeTiHae KepceTinreHaen, arpapabik Fbiibiv €H anjblMeH, XaHa
PEBB nmu”ﬁ . *;3 TeXHOIorMANap TpaHcdepTiMeH KaHe 0fapabl OTaHAbIK Kafpaunapsa
P GenimaeyMeH arHalbicybl Tuic, FanbiMaappaeiy KopaanaHfan Macenenepz
wapyanapmeH Gipnece oThipbin WeLlyre SaiblHAbIFbI XaHE XKaHa asipaiemenep XaunbiHaa «Kasak Makra

LWapyallbinblfs» F3U 6ac AMPEKTOPbI, aybin WApYatubIIbIFb! FbUTLIMAAPbIHbIH AOKTOPSI, YFA akaaemuri
W6anynna YmGeraes aHrimenengi.

NBagynna YMBETAEB, YFA akamemuri:

«AKBUIIDI
TEXHOJIOTUSAJIAP>
MAKTA OHIMILIITIH

- APTTBIPYIIBIH
30P MYMKIH/IITL

ASITHR HOHTHON HIMOBMIOLUMACL At 10 tirnae - o




image95.jpeg
£r.is 8 Cpeda; 14 mapma 2018 200a - /250

ATPAPHbI

CofpaHHbIA 0CEHbI0 YPOXaH CHILHO PaseHapoBa/l XJIOIKOPOGOB.
V9T NPATOM, TO FOCYAAPCTBO BK/A/IBIBAET B TIPOH3BOACTEO

«BeI0T0 80/10Ta» BONBIIHE CYMMEL

 Aepextop Kasaxckoro HUBH xnon-
'KOBOACTBA, IOKTOP CeNbCKOX03AH=
CTBEHHBIX HAyK, aazeMux HAH PK
Wbazyana YMbeTaes CUUTAET, 4TO
Cero/THs CAepIXUBAIOLTHM QaKTOPOM
73 PASBHTHA 9TON BBICOKOAOXOAHOK
OTPACAH CE/BCKOTO X035HCTBA

5% CTan0 CeMEHOBOACTED,

- HbagyanaYmGeTaenay, B HOC- ;

Jie/IEHE I'OAbI B PASrap HOCeBHOH

o5 X0NKOPOOGH CTA/AKHBAKTCA C
S Ze$RIFTOM CeMAH, PRI HPos-
JieMy CAMOCTOATE/IEHO, KT0-T0

B CHENIHOM HOPSAAKE BBOSHT He
paioHMpORaHHLIE COPTA N3 Typ-

HuH LK KaTas, Apyrae saKyna-

B T B coceABedl CTpane AU BOBCE
® , celmweunpw'rcx.nmeuym
: | 052 B I'0Z NOBTOPAETCA TAKAA

.~ CrepexofoM Ha PHIHOYHELE

* OTHOMEHH7 BIOXHbIX paiionaxKa-

3a¥CcTaHA, [AE OCHOBHOH CEJIbCKO=

X03AHCTBEHHOM KYABTYPOH BCET-

112 6bLA XOMHATHKK, 1POX30LIIA

5 GoJbIIAE CTPYKTYPHbBIE M3BMEHEHHH,

' BHi3BaHHbIC AMKBHAATHEH KOJIEK-

THBHBIX XOSAACTB H HEPEX0O0M 3¢€-

MeJib BHACTHYIO COOCTBEHHOCTE.

XJIOTIKOOMHCTHTEBHbIE 3aBOAbL

M 3aTOTOBHTe/IbHbIE NYHKTEI TOXKE

TepeliH B 9aCTHEIE PyKH. Tem ca-

MEIM DKa3asiach HapyHeHHOH CHC-

| Tema KOHTPOJI# [0 Pa3MeLUEHHIO

PaROHHPOBAHHEIX, HOBBIX CODTOB

XNIONYATHHAKA, 10 3aFOTOBKE, Xpa-

. HeHHIO U nepepaboTKe ceMeHHO=

r0 XA0nKa-chipya. CoBepmenHo

04EBHAHO, HTO CEHYAC HET 4eTKOH

HeAeHanpaBAeHHON HPOrpaMMbl

[0 XACHKOBOACTBY, B 4aCTHOCTH,

110 CEMEHOBO/ICTBY, IPOHSBOACTBY
ceMeHHBIX penpoAyKUHI R1, R2,

"~ KT XOHKpETHO J0/IkeH pe-

| maTh 3a/a%H, CTOAMmKE Hepe/

" CeMeHOBOACTEOM BATON OTPACHH]

-~ CeMeHOBOACTHO = OAHO H3 BaX:

HHX HANpaB/IeHH| XAONKOBO/ACTBY,

" 0T KOTODOIO, Des upeyBe/HYeH S,

..... SR OYA A ok, QRO TIpel:

* JhioGosb JloGpoma, KxcHo-KasaxcmaHeKas 06aacne

yeHHBIM [OCYAAPCTBEHHDIM Opra-
HOM ~ 061aCTHBIM YIIPaBIEHHEM
CeABCKOTD X0SAUCTBA,

Tlo Hay=HO 060CHOBAHHOH CHCTe=
Me ILI0Ma b CEMEHHBIX X03AHCTR
B 0GAACTH AOJIAHA OBITH He Meree
4700 rexTapos. Ha npaKTHKe e
OHa He NPEBHIIIAET 2,2=2,5 ThICAYH
rexTapoB, K TOMY K€ IOBCEMECTHO
He XBATAeT ArpOHOMOB-CENEKIIHOHE~
pog, [l03TOMY eXeIOAHO Oy IAETCA
He0CTaTOX KaJeCTBEHABIX CEMAH.

[oTpe6HOCTE CEMAH XJIOITHAT=
HUKA Ha OCHOBHOH TIOCEB N/I0La-~
110 110 Teics 147 [EXTapOB IpH
CpeziHeR HopMe BbiCeBa 27,7 KHJIOT-
paMMa Ha OffHH TeKTap COCTAB/IART
3050 TOHH,

- Iloayuaercd, 110 33 Hex0CTa-
JOBTHI 00BeM OCEBHOTO MATEPH~
/13 pacIUIaYBBAITCA 3eMe/ie b
IIbI, He HMenIHe BOBMOAHOCTH
CBOEBpEMEHHO NPHOGPECTH 0~
CTaTOMHOE KOJHYECTRO CEMAH
JJIA ceBa. A BHAYHT, Y HEX HET K
110 ONpeAE/IeHHI0 HE MOXKET BRI
yBepeHHOCTH B TOM, UTO KX TPy
BO3AACTCH INeAPHIM YPOoKaeM.

- 0co60 X049y HOAHEPKRHYTH, UT0
3/IATA K IOCIEAYIONIHE PENPO-
[LyKIIAA BOCHPOM3BOAATCS 10 HH=
CTPYKL{HH, paspaboTanHoA Kasax:
CKHM Hay4HO-HCC/Ie10BaTEbCKUM
HHCTHTYTOM XJIONKOBOZACTBA. OHA
3 deKTHBHA IPH YCIIOBHR CUBI0~
JieHHs BBICOKOH IPOQECCHOHAb=
HOMH AHCIMIIMHEI CEMEHOBOJOB
H CTpOroM KOHTpOJIe CO CTOPOHBI
COOTBETCTBYIONIHX CIIYX6.

CrieiyeT OTMETHT, YTO 3/IHTHO-
CeMeHOBOAYECKHE X03HCTBA HE
HMEIOT CBOMX CEMEHOBOAYECKHX
XJI0NIKO3aB0AOB HJIH XJIOHKOO4HC-
TUTENbHBIX IieX0B, OHH BEBYX /e~
HBl T1epepabaThiBaTh S/AKTHEI ce-
MEHHOH X/I0NIOK-CBIPEl{ Ha YaCTHhIX
KPYOHBIX XJI0NKOOIHCTHTE ADHBIX
82BOAAX, [Ae 00 HEKTHBHO HEBO3=
MOKHO H36eXaTh MEXaHU4ECKOTO
3aCOpeHHA K CMEIRBAHAA C ADY=

i Ha mna smnaasuaw

~ Besblll, HO He MYLIXACTHIN

DYyeTCs, He BELAEPKHBAIOTCA TPe-
GyeMbie 3a30ph! Mex /1y PAO0IHMH
[TIeTaJIAMH, YTO BeZIeT K YXYALUIEHHIO
KauecTBa CeMAH. -

[loXh3ysAch HepastepHXOA B ce-
MEHOB0/CTBE, <HCEBAONPEAT PH-
HEMATE/H», 3aKyNHB Ha XJIONKO=
34B0/AX TEXHUYECKUE HECOPTOBHIE
Cepeka, DPOAAKT HX Ha 6asapax,
BJI0JIb ZOPOFH, 3aBO3AT B JAIbHHE
CeJIbCKHE OKpYIa H peasiusyIoT o
3aBhIIeHHON HieHe 663 CepTHORKA-
0B Ka4eCTBa. [IpX 8TOM BRIiaBast
X 53 KOHKYPEHTOCHOCOOHEIE COP~
Ta XJONYATHAKA, K CORANEHHIO, H
370 HUKTO He 06pamacT BHAMAHUS,
HeT COOTEETCTBYIOMEr0 KOETPO/IH,

B0OSMOXKHO, KOMY~TO IEPEIHCIIEH-
Hble MHOH HeZOCTaTKH B OpTaHHsa-
1A CeMEHOBOACTBA XJIONH4THHKR
MOT'Y'T 10KA3aThCH HE3HATHTE b~
KBIMA, HO 5TO TOBKO Ha HEPBBIK
B3TVIAA, HMEHHO H3-38 MHOTOYHC
JIeHHBIX IOA0GHEIX Yy IeRHH ce-
MEHOBOACTBO He COOTBETCTBYET
CQBPEMEHHBIMTPEGOBAHHAN, B, KaK
C/eACTBHE, XA0NKOBas OTPAcyhb pes-
KO CHHSHJIA YPOXaH XI01Ka-ChIpHa
H HOTepsA/Ia Ka4eCTBO BOJIOKHE.

Hy?KHEI 9KCTPEHHbIE MEPHI IO
yCTpaHeHHI0 HeOCTAaTKOB B pato-
Te BJIMTHBIX ¥ CEMEHOBOAHCCKAX
X03AHCTB. Be3 X0pomo NocTaBieH
HOL'0 CeMEeHOBO/ACTEA HEBOSMOXHO
HOAHOCTHIO 06€CHeTHTD AeXKaH
HBICOKOKAYECTREHHBINU CEMEHAMH,
HeAib3s NOBRICHTh YPOKAKKOCTD,
RATRTRN DO NVKLHWHA. VCIIEIIHO BEC~
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Gonbin kanabl.*

OcbifaH 75 xbin BypbiHibl yakbiTTarblaan ake-
nepimia 6eH aranapbiMbiaibii epnikTepi pyxbiHaa
TopbueneHreH Giadin capbaspap AyFaHCTaHHbIH
CcyblK Taynapbl MeH bICTbIK WwenaepiHae wabybinFa
WhIKTBI.

Ocbl xapusnaHbaraH COFbICTaH KaHLWwama aHa-
nap MeH aKkenep 3 ynaapbIH oni e YMITneH KyTin

pErep 6yn 3aH OCbl MasMyHaa kabbinaaHatbiH
6Gonca, AyFaH xepiHae kaH MaiiiaHaa xaH Gepin,
KaH anbickaH 22 MblH KasaKCTaHAblK aybiHrep-
nepre xacarfaH onacei3ablk Gonapb ceacis. Onap
MeMie-KeTTiH TanchipMackiH OpblHAaFaH oK na?

1941-1945 xbingapaarbl ¥nbl OTaH COFbICHIH-
parbl XKeHicTiH 75 XbinabiFbl kapcaHbiHaa AyfraH
corbickl apaarepnepi arbiHan Cisgex "Apparepnep
Typanbl" 3aHasl kabbinpayap! KemiHre Kanaplpbin,
OHBI KaiiTa kapayFa XibepyiHiaai cypaiimbia, ce6ebi,
6yn "Apparepnep Typansl" 3aHxobacbi:

1. KyKbiKTblK (3aHabl) XeHe aHanuTukanbik
capanTamaziaH 8TKeH XoK. .

2. KasakctaH Pecny6nukacbiHbi{ Ockepu
[nokTpuHackiHa, «KasakcTaH Pecny6GnukachiHbin
GiTiMrepwinik KbiameTi Typanbi» 3aHbiHa keHe
KasakcTaH Pecny6nukacsiHbi{ KOHCTUTYLMACH MeH
B¥¥ YKaprbicbiHa Kailllbl keneaj.

3. Backa 3aHaapaa xeHe 3aH akTinepinae «Ap-
parep» xeHe «CoFbiCKa KarbiCyLubl» YFbIMAAPbIHbIH
epTypni TyciHAaipinyiHe GainaHbiCTsl Gyn pefakums-
[ia asamaTTap MeH MeMNeKeTTiK KypbinbiMaapabiH
apacblHAa KyKbIK konaaHy npo6nemanapb TybiHAaM-
nbl, 3aHaapabiH KYKbIKTBIK KOHCTpyKuMsichl Gy-
3binaasl.

4. KasakctaH Pecny6nukach! XarnkbiHbiH Hapasbi-
nbifbl MeH Keiibip MemnekeTTepaAiH KYKbIKTbIK
TananTapbiH TybiHaaTagbl. bisgin 3aHaapbiMbI3 Xa-
nblkapanbik KyKblkka coiikec 60nybl KaxeT.

¥nbl OTaH COFbICbIHA KaTbICYLbINApAbIH, Tl
eHBeKKepnepiHiH %oHe onlapra TeHeCTIpinreH Tynra-
napiblH 9NeyMETTIK )aHe MaTepuanabIk XaraanbiH

xakcapTnanabl.
Hustinne ANTbIHBEKOB
XKerican ayaaHbl «AyFaH COfbIChI
apparepnepi MeH myregekTepi
KeHeciHiH» Teparacbl.

TonbIpaKkThl cananbl
sHAeY — MaHbI3Abl
wapanapabiH Oipi

BapnbIK arpoTexHUKanbIK WwapanapAbli apackiHAa TONbIPaKTb!
yHemai 6anTan-eHaey aca ManbI3fa ue.

Bisain awblk Cyp Tonblpak XafAaibiHAa, Kyprisinetin
arpoTexXHUKNbIK lWapanapabl, Tonbipak KarpaibiHa GannaHbICTbI
nep kesiHae HeMece ©3 yaKTbiCbiHAa Xyprisinmece, TONbIPAK-ThIH
KYPBINbIMbI  HaWapnan, ToiFbI3AbIK Kenemi 1,40-1,45 ricm
[AepexeciHe XoFapbinan KeTeTiHiH aiTnakwWbIMbI3.

TonbIpaKTbi{ TamMbIp XalbinaTbiH KabaTbl Herisinge 1,26-1,28
rlcM’ nepexe KepceTkiwTe Gonyel KepeK, cCOHAa faHa aybin’
Wwapyauwbibifbl AAKbINAAPALIH ONAaFbIAai  KOPEeKTeHyi, ecyi MeH
Aamybl KapKbIHAAWAB!.

Kasipri TaWga, lwapya KoXanblKTapbliHAa WbIHXbID TabaHas!
TakTopnap XeTicreiai, CoHAbIKTaH Aa, eric ankantapbiHaa AeHrenekTi
TpakTopniapnap kenTen KonjaHyda. HeTwkeciHge, KekTemri xoHe
ericanfibl TONbIPaKTLI BHAEY KYMbICTapbIHAA, AGHTeNeKTi TpakTopnap
ankanTa GipHeLue Xypy HeTWXeciHAe, eCIMAIKTIH Tambipb KambinaTtbiH
kabarTapbi ThiFbI3AANLIN Kanagbl.

TonblpakTarb! KoFapbl KaGaTbiHbIH KaTThl Thifbi3aasybl canaapbiHan,
TonbIpaK binFansl TeMeHAeNai, KOpekTik epexenep Oy3abinajbl, coHAa
maKTa MeH 6acka eCiMAIKTep/AiH 8Cin-KeTinyi Kewwirin, Xorapbl eHiM anyra
Kepi ace-piH Turisesi.

CoHablKTaH fa, kasipri TaHaa jxacan wWblfapbinfaq T™Mimai
aybiNapyalwbinbIfbl KeWeHai TexHukanap apkacsiHaa, 6ip xyprexae
6ipHelwe ericanabl arpoTexHONorusnbIK Wwapanapael Gipre anein
KYPETiH, YHeMAi TeXHONOrMsHbl KOnpaHy KaxeT. SFHW, auTkaHaa,
TolpManay, Auckiney, uusenbaey, mananay CusKTbl Wwapanapabl 6ip
Me3eTTe GapnbifblH KONAaHbIN, 8pi TONbIPaK ThifbI3AbIFEIH TOMEHAeTY
Herisinae, KewweHdi Ae YHeMAi TexHONOrWsHbIH KapKblHAbINbIfbI eTe
KOFapbl.

Mbicanbi, FbinbIMU Xyile HeriaiHae, Xannbl MakTa KosacklH 6antayaa
40 xyblK arpoTexHukanelk 6Gantay ic-wapanapbi Xyprisineai. An,
TONbIPaKTbl YHeMAi eHaey TEXHONOrMA apkacblHA@, KETeTiH XaHap-
Xarap Maii, 6acka WbifblH MenwepiH asaiTyfa, anbiHaTbiH GHIMHIH
e3iHAIK KyHbIH TEeMeHaeTyre Gonagpl.

Ocbl yHemai eHAey TEXHOMOUsCh! apKachlHaa, arpoTexHUKanbik
wapanapbl CaHbl Kbickapabl, COHbIH €ceGiHeH KeTeTiH xannbl
whiFbiHAbl 30-35 nanbisfa asaiiTyra Gonaab!.

Byn e3 keseriHie TOMbIPaKTbl ©HAey, kasipri XymbIC eHiMainiri
XOFapbl, KyaTbl Mon “[hkoH-[vp", "Keirc", "JlamGopAXUHN" CUAKTbI
TpakTopnapra 726-Mapkarnbl TIDKeMreH KeweHgi ankanTbik-eHaeyLwi
arperaTTapmeH eHgeneai: eainiri 5,6 meTpai kamTuasl, 16-18 cm TepeH
KabaTbiH KONCbITazbl, TOMbIpaK buFanAbinbiFbl 10-12 navbisfa
apragbl, TONbIpaK ThbiFbI3AbIFLI 12-15 nawbizra TemeHaenai,
HeTMXeciHae MaKTa eHimAinirin 3-5 ueHTHepre AewiH apTTeipyFa
Gonagbl.

EH a3 Meniepae TonbipakTl yHemal eraey — 6yn Tykbim cebyai
anabiHAarbl Gapnblk XyMbiCTapabl Kypaeni TpakTopriblk arperartbiy
ericTikneH Gip HeMece e ken AereHae, eki Xypin eTyiHiH iiHae xacan
wbifyra MymKiHaik GepetiH, 6ip kewexge op TYPNi  MexaHuKarblK
onepauusnapab! yiANec-TipeTiH xeoHe GipikTipeTiH xyie.

EH a3 menwepae eHAey KeKTeMmri TyKbiM ceby KymbicTapbiH
XbiNAambipak api Aep kesiHae XYprisyAi, Tonblpak binFanabliibifblH
KaKchl CakTanybl MeH naiiaanaHyblH, eH6ek eHIMAINIriHiH XoFapbl
GonybiH, KyW-KyaT NeH KapXbiHbiH eneyni Aspexene YHeMAenyiH
KaMTamachbi3 eTefi.

Ericanabl arpoTexHuKanbIK wapanapael, aiMakTbiH TONbIparbiH, aya
paiibiH XaHe opbip eric ankanTapbiHbiH MenMopaTuBTIK XaraibliHa
Kapan, cananbl XeHe fiep KesiHAe Xyprisrense faHa, 6Gipkenki xeHe
TONbIK MaKTa 8CKIHAEPIH alnbin, cananbl Mof eHiM anyra Kon keTkiinei.

Bi3 OCbl alTBINFAH eric TonbIpafbiH BHAeY MeH OHbl nanfanaxyra
BainaHbICTbl arpoTEXHUKANbIK-FLINbIMU TYPFbAA ABNENAESHTEH Kafuaa-
nap GOMMbIHLIA XYMBIC iCTe Girncek, TabbiCTbl GonaTbiHbIMbI3 cescis,

Acanbain TAFAEB,
aybiNwapyawsbibl FUbIMAAPLIHBIH KaHAUAATLI.
Kasak MaKTa Wapyauwbibifbl FbiNbIMU-3epTTeY UHCTUTYThI.
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MUHMCTEpPCTBO CeNbCKoro xo3ancTea PecnyGnum Kasaxcran //::/’\\\\
N As E‘ J HAO «HAUMOHANBHbBIN ArPAPHbBINA
HAYYHO-OBPA3OBATENbHBIN LEHTP»
HALIMOHATHBIA ATPAPHBIA

HAHO OBPAIOBATENOHBR LEHTP TOO «CENBCKOXO3ANCTBEHHAR OMbITHAR CTAHUMA
XNOMKOBOACTBA U BAXYEBOACTBA»

TexHONOrUM BbIpaLMBaHMA X/IONYATHUKA,
NOBbILIAOLYME YPOIKAIHHOCTH M KauecTBa NPOAYKLUUN
B ycnoeusx TypkecraHckoii o6nactu

(pexomeHgaumus)

AtakeHT 2020
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TexHOI0rHH BLIPAUHBAHNS XJI0MYATHHKA, MOBBILAIOUIHE YPOKATHOCTH
u KauecTBa NpoayKunu B ycaosusix Typkecranckoii odaactu

PekoMeHIaunK NMOArOTOB/ICHbI MO PE3yNbTaTaM Hay4HbIX MCCleNoBaHHii B
pamkax nporpammbl 267  «[lopbllleHHe  JOCTYNHOCTH  3HAHMH M Hay4HbIX
Hcche10BaHHii» no nporpamme «Pa3paboTka peKoMeHaaumit no
COBEPUICHCTBOBAHHIO TEXHONOMHH BbIPALMBAHUA XJIOMYaTHHKA B ycnoBuax FOxkHo-
KasaxcraHckoii obnact u no nosbieHnto IhdeKTMBHOCTH KOHTpos — 0cobo
OnNacHbIX BpeanTeNei XonyaTHuka (XHMHYECKoro, GHOJIOrHYecKoro 1 ap.)»

ABTOpBI:

Burapaes O. - KaHJMaT c-X Hayk., unieH. kopp. ACXH PK
Kocrakos A. - KAHIMAAT C-X Hayk., unieH. kopp. ACXH PK
Taraes A. - KaHIMAaT C-X HayK

Maxmankanos C. - KaHaMIaT c-X HayK

Pekomennaumun  paccMmotpenbl M onobpenbl  Yuenbim  Cosetom  TOO
«CenbCcKOX03AHCTBEHHAA  OMbITHAA CTAHLMA XJIOMKOBOACTBA M 6axueBoaCTBa»
Kasaxckoro Hay4HO—HCC/Ie10BaTEIbCKOr0 HHCTUTYTA XJIONKOBOACTBA (MpoTokon Ne
4 ot 11 cenrabps 2020 r.)

PekomeHauMK  npeaHa3HayeHbl  CMEUMaNuCTaM  CelbCKOro  Xo3sicTsa,
KPECTBAHCKUM M hepMepckuM  XO3AHCTBAM M0 XJOMKOBOACTBY € LEJbIO
MHTEHCMBHOrO MPUMEHEHHs TEXHOIOrHH MOoceBa B MOJYYEHHH BBICOKMX ypOXkaes
OTEYECTBEHHbIX COPTOB XJIOMYATHHKA.

Anpec:
160525, FOKO, Makraapanbckuii paiioH, n.Ataket, dpaxc/ten: +7 (72541) 3-
37-09. E-mail:kazcottonl 150@mail.ru

© TOO «CenbcKOXO3IHCTBEHHAA ONbITHAA CTaHUWA  XJIONKOBOACTBA W
Gaxuesoncrsar, 2020

!
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MUHUCTEPCTBO CenbcKoro XosancTBa Pecry6nuku Kasaxctan
N As E‘ o HAQ «HALMOHANB HbIN ATPAPHBIN
HAYYHO-OBPA30BATENbHbIN LIEHTP»
HAUMOHANLHBIA ATPAPHBIA

HAYNHO-OBPASOBATENbHBIM UEKTP TOO «CENb CKOXO3ANCTBEHHAR OMbITHAR CTAHLMS
XMOMKOBOACTBA U BAXHEBOACTBA»

PEKOMEHOALUHK
N0 NPHMOHOHMIO YCOBOPLLOHCTBOBRHHbIX METOZO0B KOKTPONA
YHCNOHNOCTH 0080 onacHbix BpaaMTeNei XnonvarHKKa
(arpoTexniyecine, GHONOMMUECKHE H XHMHECKHE)

AtakenT 2020
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Pexomenganuu mno NPHMEHEHHI0 YCOBEPIMICHCTBOBAHHBIX METOAOB
KOHTPOJS YHC/ICHHOCTH 0c060  omacHBIX npemrre.'leﬁ XJONMYaTHHKA
(arporexHu4ecKkue, GHOIOrHIECKHe H XHMHYECKHE)

PCKOMCHJI&!IHH MOArOTOBICHBI IO pe3ysibTaraM Hay4YHbIX HCCIeIOBaH
nporpammsl 267 «[loBbIEHHE AOCTYIHOCTH 3HAHHH M HAYYHBIX HCCIIEAOBAHHMI
N0  Hay4yHO-TEXHHYeCKoX mporpamme «PaspaGoTka peKOMeHJaumi 1o
COBEPIICHCTBOBAHMIO TEXHOJIOTHH BHIpAIIMBAHUA XJIOMYaTHHKa B YCIOBHAX
IOxHo-Kaszaxcranckolf 061acTd M 110 TOBBINIEHHIO 3((MEKTHBHOCTH KOHTPOJS
00060 OMacHBIX BpemuTeNell XJIOMYATHHKA (XMMHUECKOro, GHOJIOTHYECKOro
ap.)» coTpynHuKaMH CelbCKOXO3SHCTBEHHOM ONBITHOM CTaHIMM XJIOMKOBOICTBA
u GaxueBoactBa burapaeseiM O.K. — Bp.H.0. TeHepalbHOTO JMPEKTOpA,
KaHMIAaTOM CelbCKOXOo3siicTBeHHbIX Hayk; KoctakoBemv A.K. — pykoBoguTenem
NPOEKTa, YYEHBIM CEKpeTapeM, KaHIHJAaTOM CelbCKOXO3SHCTBEHHBIX HAayk,
AnvknepoBoii A.A. — CTaplIMM Hay4HBIM COTPYAHHKOM OTAena TpaHchepra u
anantanuM TexHonorud, TaraessM AM. u Maxmamkanosev  C.II -
KaH/I/IaTaMH CeJTbCKOXO3AHCTBEHHBIX HayK,

PexoMeHJaUMH paccMOTpeHbl M onoGpensr Yuenev Coserom TOO
«CenbCcKOXO3SHCTBEHHAs ONBITHASA CTAHLMA XJIONKOBOJACTBA H GaxueBoacTBa»
Ka3axckoro Hay4HO—HMCCIIE0BATEIBCKOr0 HHCTHTYTA XJIONKOBOJCTBA (IPOTOKON
Ne 4 ot 11 centabps 2020 r.)

B pexomeHJaunH NpeCTaBIeHbl OCHOBHBIE BPEIMTENH XJIONYAaTHHKA Ha
IOre Kasaxcrasa. OnmcaHsl GHONOrHYecKHEe OCOOCHHOCTH BpEIMTENEH H HX
XHMIIHUKOB M TApasMTOB. PeKOMEHIOBaHBI arpoTEXHHYECKHe, GHONIOTHYECKHE H
XHMHYECKHE MeTO/IbI GOpBObI ¢ BPEIATE/ISIMU XJIOITYATHAKA.

——

T ——————
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MuHUCcTEPCTBO cenbekoro xosancTea Pecny6amku Kasaxcran
NASEG HAO «HALMOHAJTb HbIV ATPAPHBIV
HAYYHO-OBPA30BATESb HbIV LIEHTP»

METOAUYECKOE YKA3AHUE
M0 MACCOBOMY NPOU3BOACTBY
W NPUMEHEHWIO BPAKOHA, 31IATOITIA3KU U
TPUXOrPAMMbI NPOTUB BPEUTENEN XJIOMYATHUKA

AtakeHT 2020
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MeToauueckie yKajauus MOArOTOBNEHbI 110 PE3y/bTaTaM Hay4HbIX MCCIEN0BaHHI
nporpammbl 267 «IToBbilieHHe J0CTYMHOCTH 3HAHMI W HAYUHBIX HCCeIoBaHHit) no
HayYHO-TEXHHYECKO# nporpamme «PaspaboTka peKOMeH aLHi no
COBEPUIEHCTBOBAHMIO TEXHONOMMH BHIPAUIMBAHUS XJIOM4ATHHKA B ycnosuax [OxHo-
KazaxctaHckoil 06MacTH M N0 MOBBILIEHHIO 3((EKTHBHOCTH KOHTPOAs 0coGo
OnacHbiX BpeaMTeseii  XJIOMYATHUKA (XMMMUECKOro, GHONOrHYeCKoro W ap.)»
 cotpyaHukami  CelbCKOXO3ANCTBEHHOM ~OMBITHO  CTaHUMIA  XNOMKOBOACTBA 1
-~~~ -Gaxuesonctsa burapaesbim O.K. — Bp.H.0. reHEpaibHOrO AMPEKTOPA, KaHAWIATOM
. -_cenbekoxosaiicTeentbx  Hayk; Koctakobim A.K. - pykooauTesem npoekTa,
~ YMEHEIM CEKPETAPEM, KAHAMAATOM CeNbCKOXOMHCTREHHEIX HAYK M Asmkneporoit
£ — CTapuMM  HaydHbIM COTPYJHWKOM OTAeNa Tpakcdepra W ajantauuu
TEXHOJOTHH.

-~ MeTOAHYECKHE YKA3aHHs PACCMOTPEHbI W~ ONOOpEHbI ~Vuensm  Coserom TOO
«CenbeKOX03CTBEHHAs  ONbITHAA CTAHLMS  XJOMKOBOACTBA M OaxueBoacTBa»
Ka3axckoro HayuHo-HCCIe0BaTeNbCKOrO HHCTHTYTA XJ0MKOBOACTBA (npotokon Ne
4 ot 11 centsbps 2020 r.)

MeToauueckie yKasaHus NpeIHA3HAUEHbI UTA CNCUMATHCTOB, 3AHHMAIOUMXCA
MacCOBbIM pa3BezieHHeM GPaKoHa, 3aTOrNasku OObIKHOBEHHOH W TPUXOrpamMbl B
POM3BOACTBEHHbIX GHONAGOPATOPHSAX, 6uopabpukax 1 HayuHO-HCCIEN0BATENLCKHX
YUpEKAEHUAX.
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[eHHEM O MOCTYTUICHHH 3a5BKH

, ABJIACTCA YBCAOMIK

Hysx#oe orMeTHTh 3HaK0M X

3asBIeHNE C PEKBH3HTAMH, TPOCTARICHHBIMH PI'TTI HUUC

1

CcQOCTBEHHOCTH

(85) Jlara nepesoaa MexK Ay HAPOAH (21) Perucrpaurionnsiii Ne (22) Jara nopayn

532 nODZry;JBH?“h JASIBKH HA HALHOHATBHYIO asy 2020/ 401 .2

D (86) perMCTPAUMOHHbIH HOMEp MEH/yHApPOAHOR 3aABKH W aata MEsK/LyHAPOIHOR NOAYH, YCTAHOBICHHbIE NOMYHAOMWAM
'BEAOMCTBOM

D (87) HOMEp H 1ATA MEKAYHAPOAHOI 11yGaHKaLHI MeKLYHAPOAHON 3asBKH
D (96) HOMEp eBPA3HICKOI 3A5BKH 1 1Td NOAAYH JASBKH, YCTAHOBICHHBIC MONYYAIOUIHM BEAOMCTBOM

D (97) Homep u AaTa myGAMKAUMK eBPAsHACKOM 3BKH

3ASIBJJEHUE
o Buigave natenta PecnyGankn Kasaxeran
Ha MOJIE3HYI0 MO/Ie/Ib

TlpenoctaBsis ykasaHHble HHkKE JOKYMEHTBI, [pOUIY (npocuM) BbIAATb TMATEHT Kox crpanst

PecnyGnuku Kazaxcran Ha no/iesHylo MOAC/L Ha HMSI 3asBHTCAA (eit) “gg,/"fg“s“{!‘;y

(71) 3asurens (u): (ecH oW yCTaHOBEH)
TOO «Kazaxckuii HAYMHO-HCCIEA0BATENLCKHIT HHCTHTYT XJI0MKOBOACTBA

ya. JIaGopaTopuasi 1A, 1noc, ATaKenT, Maxraapaabciknii p-n, Typkecranckas o6aacts Kz

(YKAIBIBACTCA TIOTIHOE HMsL 1T HAHMEHOBAHHE 1 MECTORHTENLCTBO K MECTOHAXOKCHHE)
Jlanbie O MECTOKHTENLCTBE ABTOPOB-3AiBHIE 1]l NPUBOINTCA B rpade paom ¢ rpadoii ¢ KOIOM (72)

3anoNHACTCA TONBKO MPH WCTPALIMBAHMA NPHOPHUTETA MO Jate, Gonee paHHeH, ueM JlaTa Mojauk 3asBkM B PecryGukanckoe
rocyzapeTBennoe npeanprsTie «Haumonab b HHCTHTYT HHTeEKTYIbHOR COBCTBERHOCTH (aaiee — PI'TT «HUUC»)
Tpouy (MpOCHM) yCTAHOBHTH MPHOPHTET N0AC3HOM MOAIEAH 1O JaTe:

D nonaun nepsofi (bX) 3asBKH (OK) B rOCYAAPCTBE-yHACTHIKE Ilapukckoli KOHBEHUMH (IYHKT 2 CTATbH 20 IMarenrHoro 3akoHa
PecnyGnukn Kasaxcran (nanee — 3akon)

noaauu Gonee paueit sansku B PITI «HUHUC» B coOTBETCTBIM C MYHKTOM 4 crarbk 20 3akona

nosaun nepsotasanbHo sassku B PITT «HUMC) b cooTBeTcTBIM C MyHKTOM 5 crarbu 20 3akona

HOMEP3asBKH . AaTanogan
NOCTYNAEHHs IONOARHTENLHBIX MATEPHIATOB K Gostee parHeit 3asBKe (MYHKT 3 CTaThs 20 3akona)

D [PHOPHTETA NEPBOHANATLHOMH 3aABKH (1Y HKT 5 crarpi 20 3aKoHa)

(31) Ne nepsoi, D (32) /laTa HCTIPALIMBAEMOTO IPHOPHTETA (33) Kox crpaspt noaui no ST.3 (npy
Gonee panseit, HCTPALIMBAHAK KOHBEHUMOHHOrO
NepBOHAYATLHOMN npHOpUTETa)

(54) Ha3sanue nonessoi Mozenn

Cr10cod NPON3BOACTBA HCKYCCTBEHHO MUTATEALHOI CPeabt s passenenus Galleria mellonella L..
Galleria mellonella L. ocipy ywin acanibl KOPEKTiK OPTAHLI naiibinaay Taciai

‘Azpec 1A nepenueKky (NOAHbIA NIOYTOBBI aAPeC M M3 anpecara)

160525, ya. JlaGopatopuas 1A, noc. ATaKenTt, Makraapanbekuii p-o, Typiectanckas 06aactb.
TOO «Kasaxckuii HAYUHO-HCCA0BATELCKHIT NHCTHTYT XJ10MKOBOACTBA

Tenedon: 8(72541) 3 36 99, MoSwbisiit Teseon: 8 702 121 70 72, Daxc: 8(72541)3 37 09,
Anipec NEKTPORHOM NMOYTHI: amandik72@mail.ru





image117.jpeg
(74)  TatenTHbili nOBEpEHHbIH (NONHOE M. PErHCTPAUMOHHBIH HOMED, APEC) HIH NPEICTABHTEND 3ABHTEIA (eH) (nonHoe ums wn
HAUMEHOBAHHE, anpec)
(13)

Tlepeuens NpUIAraeMbIX 10KYMENTOB. [ConmyecTBo MCTOB. Konuuecrso
B 1 JK3emnspe IKIEMILIAPOB.

TPUIIOIKEHHE K 3AABICHHIO

ONMHCAHHE MONE3HOM MOAENH 9 3

opmyna nonesHoii moaenn ] 3

yepTesxk (M) M HHbIE MaTEPHAbI

pedepar 2 3

JIOKYMEHT 00 Oniare nojauH 3assku 1 1

JIOKYMEHT, TMOATBEPKAAIOWMH HaniuuHe
OCHOBAHMI [UIsl yMEHbLIEHHS pasmepa
Oonarhl

konua(n) nepBoi(bix) 3aaBku(ok) (npu

0o O O¥E0oEEEGd

HCNpaLIMBAHUU KOHBEHUHOHHOIO
npuoputera)

JIOKyMEHTBI 3asBKH HA MHOCTPAHHOM
A3bIKE

JIOBEPEHHOCT, yAOCTOBEpsIOLWAs

MOJHOMOYNA MATEHTHOrO [OBEPEHHOrO
WK MPeACTaBUTENs

D Apyroit JoKyMeHT (yKasaTb)

Ne gurypsi ueprexeii, npemnaraemoli s nyGankaumm ¢ Gopmysol (pedpeparom)

(72) ABTOP(b1)(yKa3BIBACTCS NOMHOE MM ) ol NOYTOBBIH AAPEC MECTOKHTE/IBCTBA, BKIOYAS HAMMCHOBAHHE CTPAHBI H
e ko no crangapry BOMC ST.3, (ecan on ycranosnen)

Vmberaes Hoanyana 160500, Typkectanckas 06:1., Kervicafickuii p-u, r. XKerpicaid,
ya. KansiGexosa, Nel4
Burapaes Opa3sbex KaGbiiosnu 160525, Typkecranckas 06:1., MakraapabCkui p-H, . ATAKeHT,
yn. Kaitnemwnesa, Neld
Kocrakos Amanawik Kavbaposiy 160522, Typxecraickas 00.1., Makrapanbekuit p-i, ¢/o KanpiGekosa,
ya. L. TyprauGaesa Ne37
Maxmamwkanos CaGup Iaprosiy 160325, Typkecrarckas 0611, Makraapaibekuit p-h, n. Atakenr, 48 Gasa. nom 6
Taraes AcanGaii Mamaaaanesuy 160543, Typkecranckas 061, Makrapansekni p-H, ¢. JKanbit,

ya. Ceprieposa, Ne35

SI(mbt

(GaMFTHs, 1N, OTHECTEO (NP ETO HATMYHH)

npouuy (MPOCHM) He YIOMHHATH MeHsi (Hac) Kak asropa (0B) npi nyG/uKaLHK CBEACHUH O BblAA'E NATEHTa Ha
TONE3HYO MOJE/b

Tloxmucs (1) aBTopa (0B):

UHPOPMALHOHHBIX CUCTEMAX

Tenepanbubiii gnpexrop TOO «Kasaxexnii HUA

Toanucy (1) 3assutens(ei), (npu noanucanuu Ot
CKpeIISIeTesl NeyaThio)
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MakTa JaKbLIbIH ecipin 6anTay ’oHe 3usiHKecTepMeH Kypecyae
FBLUILIMH Heri31e/iren d3ipiemesepi Koiany 60fbIHIIA JTHUEH3HSIBIK

Keaicim-mapr »/3 6
ATaKeHT KaJlallbIFbl «[P» Ao up 2020 .

Typkictan o6nbicsl JKericait aynanbl, Kapakai aybUibIK OKpYrbIHAA
opuanackan «Kere6Gaii» Omuaipicrix Koonepatusinin arbiHan Oynan  api
Tancbipbic Gepywi Jem aTanaThiH, Kaprbl HEri3iHie dpeker eTeTiH, KOonepaTHB
teparacsl bexeno Coany Oip TapantaH XoHe Gynan opi OpbiHaaywbl Jen
aranatsi, KP ALLIM «¥ITTBIK arpapiibiK FbUIBIMU-Gi1iM Gepy OpTabirbh KeAK,
«Ka3zak MaKTa apyamblUIbIFbl  FHIIBIMH-3€PTTEY HHCTHTYTHD KIIC
aTblHAH, KapFBIHBIH HerisiHge opeker eteTin YmbGeraes Hbanyana exinui
tapantan «Makra JaKblIblH ecipin 0anTay KoHe 3MAHKECTEPMEH KYypecyie
FBUTBIMHM Heri3ae/ren d3ipaemenepai Koaany» OOHbIHIIA JIHLICH3HATIBIK Kenicim-
LapT KACACTBI KHE MbIHA TOMEH/Ieriiep Typasbl Keiciure Kei:

1. KeaiciM wapTThin MoHi

1.1 Kasakcran Pecry6mukaceibi 2007 xbuirer 21 mingeneri Ne298-111
«MakTa canachlH JaMbITy Typalbl» 3aHbIHbIH 2-Tapay, 5-6a6, 2-TapMakiacbiHia
KOpCeTi/IreH, WHTTI MaKTa OHIipY/liH FBUIBIMU Heriz/JesreH TeXHOJI0rusiapbl MeH
CeeKIMATBIK KETICTIKTepi GAFbITHIHAA AaTKAphUIATBIH JKyMbICTap/bl Tanchipbic
Gepymri mMinzeTTeiai, an OpbiHaayLb! e3iHe KaObLI1AM 1B

1.2 Opsmmaymsl  «Kasak Makra  lapyallbUIbIFbl  FbUIBIMU-3EpTTCY
uactuTyTh» OKIIC 2018-2020 skbuiapra apHajiran GaraapiamMalibl-HbICAHAIbI
KapKbUTAHABIPY Lenbepinneri «Onryctik Kasakcran 006JIbIChI JKaFaaiibIH1a MaKTa
ocipy TEeXHOJOIMSCHIH JKETinuipy OOMbIHIIA YChIHbIMAAP J3ipiey JKoHe Makra
KO3aCHIHBIH aca KayinTi 3usHKeCTEepiH (XMMHSIIBIK, OHONOTHSIBIK KIHE 1.6.)
GaKpUIay THIMAUIIrIH apTThIpy» GaFapiaMackl asChlHAAFbl FhUILIMU J3ipnemerep
GoiBIHILIA FHUIBIMI KeHec Gepesii JoHe TOMEHIeT] KyYMBICTap aTKapblla/bl:

. kaHa  OTaHABIK  Oocekere  KaOigeTTi — Makra — COPTTApbIHBIH
arpoTEXHOJOTHAIAPBIH caKTay GOIBIHIIA YChIHBICTAP Oepy;

_ BereTarusi Ke3eHiHJe MAKTAHBIH OCiM-1aMybiHa (EHONOTHSUIBIK GaKpinay-
J1ap KYPrisy;

- 3MsHKECTEPiH JKarmail KeGeloiHiH alliblH alyllbl arpoTeXHHUKajlbIK ic-
[apaap/IblH canaibl XKyprilyiH KaMTamMachl3 eTy;

- MaKTa 3MsHKecTepre Kapehl GMOMOrHSIIBIK dicTep iR THIMALIITH apTThIPY
GoiibIHIIA YChIHBIMAAP Oepy;

. MakTaHbIH aca KayinTi 3WsHKecTepi  Kapchl THiMAI - XMMHATBIK
npenaparTap/ibl HaKThl Gerinen KepceTy oHe OJapibl KOIAAHY Mep3imMi MeH
Koslemziep GOibIHIIA FBUIBIMI HETi3/Ie/reH YChIHbIMAAP Oepy.

/«@;\ﬁug” ,/W @
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8. O3re je xkaraaiiiap
8.1 Kericim mapt MeMJIeKeTTiK Tijize )Kacaaibl.

8.2 Ochbl KejiciM mmapT exi gaHa Goibin dkacanabl. Eki nanaHbiH e3apa
aifbIPMALIBUIBIFBI XKOK JKoHe Kylline Gipaei.

8.3 KemiciM maptka coiikec 6ip Tapan ekiHi Tapanka Kaujaina Oip
MoniMaeMeHi XaT, hakc apKbUIbl XKOJIAaiibl, Keifin TymHycKachl Gepineni.

8.4 dopc MaxopIbIK jKarjaiira Tan Gonran OpbIHAayIIbl OHbIH ce6eli MeH
ATl CHIIATBIH OasH/IAM TarnchIpbic Gepyluire skazbaia Typae Xabapiaybl THiC.

9. TapanTapabin MeKeH:Kalibl MeH epeKTemelepi

Tancwbipbic Oepyuri Opbinaaymbl
«Kerebaii» oHIIpicTIK KOONEPaTHBI, «Kazak Makra mapyauibljiblFbl
Kasakcran Pecry6nukacel FBUIBIMU-3epTTey HHCTUTYThI» JKILIC
160000, TypkicTan 00JIBICHI, Kasakcran Pecry6iukachl
JKericait aynansl, Kapaxaii a/o, 160525, Typkictan o0JbIChI,
¥ipIKaHoB keweci Ne36, Makraapan ayaaHbl,
BUH 950240001444, ATAaKeHT KeHTi,
NHK KZ 6192600801149199000, Jla6opatopHast keueci, 1 A,
BUK KZKOKZKX, BCK HSBKKZKX, Ko6e 17
«Kaskommepubank» AK BCH 071 240 019 954
«Kazakcran Xansik 6anki» AK
«Kerebaii» Ouaipicrik «Ka3zak MaKTa mapyambuLibIFbl
Kooneparusinin FBLIBIMU-3€PTTEY HHCTHTYThI»
TOpaFachl JKIIC 6ac aAnpeKTopbl

2 wﬁ/ C. BekenoB
«{ p 2020 xbut
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MakTa IaKbUIbIH 6cipin 6anTay KkoHe 3UsiIHKecTepMeH Kypecyae
FBIJIBIMH Heri3/e/ren d3ipjemeepi Kosiiany G0fbIHIIA JTHUEH3HSIBIK

Keaicim-maprt 3+
ATakeHT KaJallbIFbl «/9» .,twt,aul/ﬂ 2020 x.

Typxicran obmeickl JKericaii aynaHbl, Kapaxkaii ayblU1abIK OKpYIbIHAA
opuanackan «XamMpo-ATa» aybljl WAPAWBLILIFLI OHIIPICTIK KOOTNepaTHBIHIH
arpiHaH Oynan opi Tamceipbic Gepywi Jien aTanaThiH, Kaprbl HeriziHae opeker
ererin, koonepatus Teparackl Boes AGayaanna Xampoesu Gip TapanTtaH )KoHe
Gynau opi Opbinaaymisl en atanarsis, KP AIIM «¥JITTBIK arpapiblK FbUIbIMH-
Giniv Gepy oprambirby KeAK, «Kasak makTa mapyallblIbIFbL FHLIBIMI-
seprrey muctutyThy JKIIC aTbiHa, KaprblHbIH HerisiHie opeker eTeTiH
YwmGeraes Mbanyna exinuii Tapantan «Makra 1akeUibIH ecipin Oantay skone
3MSHKeCTEPMEH Kypecyle FhUIBIMH Heriszenren o3ipiemenepii  KOmIaHy»
GoiibIHIIA JHIEH3HAIBIK KemiciM-IapT  jkacacTsl JKOHE MBIHA TeMeHJerinep
Typaubl KelricimMre Kelni:

1. Keaicim wapTThin MaHi

1.1 Kasakcran Pecrry6mukacbiabiy 2007 Kbuirbl 21 wingeaeri Ne298-111
«MakTa canachlH JaMbITy Typaiby 3aHbIHBIH 2-Tapay, 5-0a0, 2-TapmaKiiachiiia
KepCeTi/reH, WHTTi MaKTa OHAIPY/IH FRUIBIMH HETi3/e/INeH TeXHOJOrHsIapbl MeH
CeNeKIMANBIK KeTiCTikTepi GarbiThIHAA aTKApbLIATBIH JKYMbICTap/bi Tarnchipbic
Gepyui MinaeTTeiiai, an OpbiHaaylbl O3iHe KaObl11ai b,

1.2 Opbigayws  «Kasak Makra  IapyallbUlbIFbl  FRUIBIMH-3CPTICY
unetnTyTh OKIIC 2018-2020 skpligapra apHanraH Gapiapiamaiibl-HbICAHaTbI
KapKbLIaHIbIpY enbepinaeri «Outycrik Kasakerat o0apIChl KarIaiblia MAKTa
ecipy TEXHOJOIMSCHIH JKeTinaipy OofiblHIa YChIHbIMAAP o3ipiiey KoHe MakTa
KO3aCHIHBIH aca KayinTi 3WAHKeCTepiH (XMMHSUIBIK, OMOIOTHANBIK JKIHE 1.0.)
Gakpliay THIMAUIITH apTTRIpY» GariapiaMackl asChIHAAFb! FHUILIMH asipremenep
GoibIHIIA FRUIBIMU KeHec Gepesii jkoHe TOMEeHIEr! JKYMBICTap aTKapblia/bl:

. kaHa OTaHIBIK  Oocekere  KabigeTTi ~ Makra — COPTTapbIHbIH
arpoTeXHONOTHSIAPbIH caKTay GOfbIHIIA YChIHBICTAP Gepy;

- BereTaius Ke3eHiHIe MaKTaHBIH OCiM-1aMybiHa (eHONOrHsIbIK OGaKbiiay-
n1ap KYPrisy;

- 3usIHKeCTepliH kanmnail KeOeloiHiH aliblH alylibl arpOTeXHHKaIbIK ic-
Iapasiap/bIH carasIbl JKYPriyin KaMTamachl3 eTy;

_ MaKTa 3UAHKeCTepre Kapchl GHONOrHsIBIK diCTePAiH THIMIITITIH apTThIPY
GoiibIHIIA yChIHBIMIIAP Oepy;

. MaKkTaHBIH aca KayinTi 3uAHKecTepi Kapchl THIMAI  XMMHSIIBIK
npenaparTapibl HaKThl Genrizern Kepcery JKOHe ONapAbl KOJAaHy Mep3iMi MeH
KeeMzep GOMBIHIIA FHUIBIMI Heri3/1e/reH YChIHbIMAAP Oepy.

L
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8. Osre ae karaaiiiap
8.1 Kemicim mapT MeMJIeKeTTiK Tijie Kacanaibl.

8.2 Ocbl KeniciM mapT eki nama Gombim skacanibl. Eki raHaHbiH e3apa
ailbIPMaLLBUIBIFbI XKOK JKoHE Kyluizne Gipaei.

8.3 KeuicimM 1mapTka cofikec Gip Tapam ekiHIui Taparka KaHIaiiza 6ip
ManiMzaeMeHi XaT, Gake apKbUIbI JKOMIANIbI, KEHiH TYITHYCKaChI Gepineni.

8.4 dopc MakOpIbIK JKaFaiira Tar 6onran OpblHAAYIIbl OHbIH cebebi MeH
JKaUITTBI CHTIATBIH GasHIAI TarchIpbic Gepyluire jkasbara Typaie Xxabapaybl THiC.

9. TapanTapabii MeKeHz&Kaibl MeH aepeKxTemelepi

Tanceipbic Gepyuui Opbinaayuibl
«Xampo-ATa» aybLl MAPALIBUIBIFBL «Kasak MaKTa mapyambuUblfbl
eHIIpICTIK KOOMepaTHBi, FBUTBIMU-3epTTEeY HHCTUTYTBD JKIIC
Kasakcran Pecry6inkachl Kasakcran Pecry6iankachl
160525, TypkicTa 00JIBICHI, 160525, Typxictan 00JbICHI,
Makraapain ay1aHbl, ATAKEHT KEHTI, Makraapa ayaaHbl,
TamkeHTcKas Kereci, Ned ATaKeHT KeHTi,
BUH 160440029330, JlaGopatopHast kerueci, | A,
MUK KZ4994815KZT22031791, BCK HSBKKZKX, Koe 17
BUK EURIKZKA BCH 071 240 019 954
A/O «EBpasuiickuii bank» «Kazakcran Xansik 6anki» AK
«Xampo-ATa» aybll WAPAUWbIILIFbI «Ka3zak MaKTa wapyaubliblFbl
eHipicTIK KOONepaTHBIHIN FBLIBIMH-3ePTTeY HHCTHTYThD>

0 ; arachbl
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MakTa AaKbLIbIH 6cipin 6anTay jkoHe 3HsiHKecTepMeH Kypecyae
FBLLTBIMH Heri3/eJIreH a3ipaemesaepi Koaaany G0iibIHIIA JTHUEH3HSIBIK

Keaicim-mapr /1/3/
ATaKeHT KaJallbIFbl «fG»leerdeit /] 2020 x.

Typxicran o6sbicel JKeticail aynaHsl, Kapakaii aybUIIBIK OKPYTrbIHAQ
opnanackat «Hypasbt AKoa-K» wapya mwapayublibiFbIHbIH aThIHAH OynaH api
Tancpipbic Gepywi fen aTtagaTbiH, JKaprbl Herisinje opeKeT eTeTiH, Liapyaa
IapayUbUIBIFBIHBIH Toparackl Epannes Ep6oa KoanacGexkosuy Gip Tapantan
skoHe Oyzad opi OpblHaaywibl Jen arajiarbiH, KP ALIM «¥nTTBIK arpapibik
rpuTBIME-GitiM - Gepy  opransirby  KeAK, «Kasak MakTa mapyaliblIbIFbl
rplabIMB-3epTTey HHCTHTYThI JKIIC arhiHaH, KaprbIHBIH Heri3iHne opeKer
ererin YmOeraes MGamynna exinwi Tapanrtan «Makra 1aKbUIbIH ecipin Ganrtay
JKoHe 3USHKECTEPMEH KYpecyle FhUIBIMH Heri3fenreH o3ipaemenepai KoJaHy»
GolibIHIIa JIHIeH3usIbIK KeniciM-mmapT — jkacacTbl JKOHE MbIHA TOMeHIeTiep
Typassl KeiciMre Kei:

1. KesiciM mapTTbin MaHi

1.1 Kasakcran PecryGnukacsiabi 2007 sbiarsl 21 wingeaeri Ne298-111
«MaKkTa canachl IaMbITy TYpaibh» 3aHbIHBIH 2-Tapay, 5-0a0, 2-TapMaKuIachiiia
KOpCETi/reH, WHTTi MaKTa OHIIPY/iH FbLIBIMU HerizzelreH TeXHOIOrusIapbl MeH
CeNeKIHMsIBIK JKeTiCTiKTepl GarbIThIHAA ATKApbUIAThIH JKYMbICTAP/b Tanchbipbic
Gepymri MinzeTTel i, an OpbIHjayILbl ©3iHe KaObL1aal b,

1.2 Opbigaymsl  «Kasak —MakTa  LIapyallbUIbIFbl FBUIBIMU-3€PTTEY
prcTuTyTh» OKIIC 2018-2020 skbuinapra apHairaH GaraapaMarbl-HblCaHaIbl
KapKbUTaHIBIpy Wenbepinmeri «Outyctik Kasakeran 006JIbICHI JKaFaibIHIa MaKTa
ocipy TeXHOJOTMSCHIH JKeTinaipy GOMHbIHIIA YChIHBIMAAP a3ipiey KoHE MaKra
KO3aCHIHBIH aca KayinTi 3usHKeCTepiH (XMMHSUIBIK, OHONOTMSIBIK KoHE 1.6.)
GaKpliay THIMALTICIH apTTRIpY» OaFaapiamachl aschiHIArbl FRUIBIMHU Jzipaemenep
GOMBIHINA FBUIBIMU KeHec Gepesii sKoHe TOMEeH/Ieri JKYMBICTap aTKapblIabl:

. kaHa OTaHHbIK  Oocekere  KabineTTi ~ Makta  COPTTapbiHbIH
arpoTeXHONOTUSIAPBIH caKTay OOMbIHIIA YCHIHBICTAP Gepy:;

_ BereTalls Ke3eHiHIe MaKTaHBIH CiM-HaMybiHa (EHOJOrHsIbIK GaKbliay-
n1ap KYprisy;

- 3usIHKeCTepHliH Jkanmai KeOeloiHiH ajiblH alyllbl arpoOTeXHHKAIBIK ic-
[apastap/IbIH Caraibl KYPrilyiH KaMTaMachl3 eTy;

- MaKTa 3MSHKECTepre Kapchl GHOTOrHSUIBIK diCTepAiH THIMALTITH apTThIpY
GoiipIHIIa yChIHBIMIAP Oepy;

. MaKTaHplH aca KayinTi 3usHKecTepi  Kapchl THIMII  XMUMMSJIBIK
nperapaTTapibl HakThl Genrien KopceTy JKoHe ONapibl KOMAAHY Mep3imi MeH
KeleMiep GOHbIHILA FHUTBIMU HETi31e/IreH YChIHbIMAAP Gepy.
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8. Osre ae xaraaiaap
8.1 Kesicim mapT MeMJIEKeTTIK Tije kKacasabl.

8.2 Ochl KemiciM IapT eki mana Gombin dkacannbsl. Exi TaHaHbIH e3apa
allbIPMAlIIBUIBIFBI JKOK XKoHE Kywije Gipaei.

8.3 Kenicim wmapTka colikec Gip Tapam ekiHIIi Tapanka Kaenaima Oip
MaimMaeMeHi Xat, (hake apKbLIbl JKOJIAAHAbI, KeHiH TyTHYCKachl Gepinei.

8.4 Mopc MaxopIIbIK Karaaiira Tarn 6oaran OpeiHaayubl OHbIH ce6ebi MeH
JKarbl CUNaThiH GasHaan Tancelpbic Gepyuuire skasbatua Typ/e xabapiaybl THIC.

9. TapanTapablH MEKeHKalibl MeH 1epeKTemeJiepi

Tanceipbic Gepymi Opbinaayubl
«Hypausr Xon-)K» mapya mapaymblibiFbl «Kaszak MaKra IapyarblibFbl
Kasakcran Pecry6amkacsl FBUIBIMU-3epTTeY MHCTUTYThI» JKIIC
160531, TypxictaH oOIBICHI, Kazaxcran Pecniy6nukace!
XKerticait ay nansl, XK. Epanues a/o, 160525, TypkictaH 06IbICHI,
Apaii aybUIbI, Maxraapan ay1aHbl,
JKycinxan Ara xemeci, 25 ATaKeHT KeHTi,
BUH: 060364028676 JlaGoparopHas kerueci, 1 A,
NHK: KZ949260801753916000, BCK HSBKKZKX, Kb6e 17
BUK: KZKOKZKX BCH 071 240 019 954
AO «KazkomMmepLOaHK» «Kasaxcran Xansik 6anki» AK
«Hypaabr Koa-K» mapya «Ka3zak MaKTa mapyaumblibiFbl
IAPAY I BLIBIFBIHBIH FBUIBIMH-3ePTTey HHCTHTYThD>
Teparachl JKIIC 6ae-gaupekTopbl

H. YmGeraes
2020 b1
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FpubIMB-TeXHHKAJBIK d3ip/emesepai enaipicke enaipy
AKTBI

1. FouteiMu o3ipeMeHi eHAipicKe eHIipyre YCHIHFaH FRUIBIME MekeMe: «Maxma
Jicone bakuia ayvLn wapyausiivizel masicipube cmanyusicoly XKIIIC.

2. OHpipicke eHAIpiNreH FHUIBIME d3ipieMeHiH atanysl: Oymycmix Kazaxcman
0b6nbIChL dicazoativiHa MaKma ecipy MexHONOZUACHIH dHcemindipy 6olvinua
YCbIHIMOAp d3ipney JicoHe MAaKma KO3aCbliHblY aca Kayinmi 3usHkecmepin
(xumusanvl, Guonousnbix gicane m. 6.) 6akvnay muimdinizin apmmoipy

3. FeuteiMu  o3ipreMe eHZIpIIreH IIapyalIbUIBIKTBIH aTalybl, MEKEH Kaibl:
«Axany» wapya wapyawwineizer, Typkicman obnvice, Maxmaapan aydanwi,
Kamboin a/o., XKanvin ayvinet, C.Cetinos koeueci 37.

4. Feuteivu o3ipiemeni enjtipy Mepsimi: 20.04.2020-30.11.2020 xcoxc.
5. Enpuipinres xep kenewmi: 5,0 (bec) za.

6. FoueiMu  osipnemeni  emzipy  HoTwxkenepi: Koc xamapner  makma
OaxeLndapeinbly (omuipebizy meiebizobizer 80x11x2x10-1, ecimdix opnanacy
moiebi30bi2or 200 Moty 0ana/za) opranacy meibi30blebiHbll HCOaPsL 6ONYbIHA
Jicone  ayoandapoviy  bipnicine kecexkmepoiy 32-34% apmeiy  6onyeina
bailnansicmel  0ocmypni MaKkma ezy mexHONOUACHIMEH CaNbICMbPRaHOa
wummi magmanery enimoinizin 30,2 y/ea deilin apmmuipyea viknan emmi.

7. FouteiMu o3ipiemeni eHipicke eHaipyre KayanTsl FRUIBIMH KBI3METKE:

Ayvin wiapyauteinoleb: mexHono2usnapoiH o
mpancgepmmey sxcane betiimoey

boniminiy menzepywiici, a.ut.e.x.: . A. Kocmaxos

8. IllapyamrsuisIk eKimi:
Cmanoe Axan Anuxanosuy

«AKan» «MakTa k9He 6aKma aybui
mapya KOKaJIbIFbIHBIH APYabLIBIFbI TOKIPHOE CTAHIHSCH
TepaFachl C 6ackapma Teparachl

A. Cmanos
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FelabIMH-TeXHHKAJIBIK 33ipJieMeliepai eHAipicKke eHaipy
AKTBI

1. Fouteivu o3ipiemMeHi eHzipicke eHAipyre YChIHFaH FBUIBIMH MekeMe: «Maxma
JicaHe bakwia ayein wapyausliviesl macipube cmanyuscoly JKIIC.

2. Owupipicke eHIipiNreH FBUIBIMA o3ipieMeHiH atanysl: Oymycmix Kaszakeman
061bickl JHcazoatibiH0a MAKMa ecipy MexHONOZUACHIH dHcemindipy boubiHua
YCbIHLIMOAp 23IpAey JHCaHe MAKma KO3ACbIHbIY aca Kayinmi 3usHKecmepin
(xumusnvik, Guonozuanviy scone m. 6.) baxviay muimoiniein apmmoipy

3. FouteiMu o3ipneMe eHAIpINreH WapyalIBUIBIKTBIH aTallybl, MEKEH JKaibl:
«Amanbex Amay» wapya wapyawwineizel, Typkicman obavice, Makmaapan
ayoanwi, A. Kanvibexoe a/o, Abaii endi mexeni, beticenbaes koweci,23.

4. Feuteivu o3ipneMeHi engipy Mepsimi: 20.04.2020-30.11.2020 srcorc.
5. Enpipinres xep keieMi: 45 (kuipeix bec) 2a.

6. FouteiMu  o3ipieMeHi eHIipy HoTHXelnepi: buomamepuanoap canacwvinbiy
cmandapmmel - Kepcemxiwmepine CaUKeCMIK JICO2apbl  Canabl  OHIMOEp
eHOIpicin cakmayea MymKiHOik 6epoi. [llapayweinbikma batikaneanoai cana
kepcemxiumepi memen 6Guoazenmmepoi Kondawy Kesinoe, minmi Konoawy
Meénuepin apmmuipyza Kapamacmax buono2uansly, muimoinix Jjcozapbl cana
kepcemxiwmepi bap buoazenmmepoi Konoaneanea xapazanoa 25-30 navivizea
memen 6onaovl. YakmoLnsl dcane cananvl wbipny OHIMOI Makma kebeneziniy
3aKbIMOAYbLIHAH CaKMaos, Hamuicecinoe wwipnyoan keuinei 20 kywni 6yn ic-
wapaneiy 3uaHkecmepze muimoiniei 60,0%-0bt Kypaoet.

7. FeutbiMu 93ipiieMeHi eHzipicke eHaipyre skayanThl FELTBIMH KbI3METKeP:

Aybin wapyaweinbigel mexHono2uUANGPbIH

mpancghepmmey dscane betiimoey o
6ONIMIHIY MeHeepywic, a.ul.2.K.: i ‘&7 7" A. Kocmakoe
8. Ilapyambuisik ekini: Kawuipza Beticenbaes
«Amanbexk Ata» «Makra x9JHe 6aKma aybL1
mapya KoXaJbIFbIHbIH WAPYaLbUIbLIFBI TOAKIPHGE CTAHLHACHD
Teparachbl § JKUIC 6ackapma TepaFachl

O. burapaes
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Fruabivua-Texunkanbik a3ipaemesnepsi enipicke engipy
AKTBI

1. Frubivu o3ipnemeni enzipicke eHIipyre yChlHFaH FEUIBIME MekeMe: «Makma
Jicane baKwa ayvin wapyawsinvieor masicipube cmanyuscory JXKILIC.

2. OHuipicke eHipinren FRUIBIME O3ipieMeHiH atanys: Oymyemix Kazakcman
001bIChL JICAZ0AIBINOG MAKMA OCIPY MEXHON02UACHIH Jicemindipy GoiibiHua
YCbiHbIMOap 23ipney dicane MAKma K03acblHbly daca Kayinmi susHkecmepin
(xumusnbig, Guonozusneik scane m. 6.) baxsinay muimdinizin apmmuipy

3. Feubivu o3ipnieMe eHIIpiNreH INapyallBUIBIKTEIN aTalyel, MeKeH aifbl:
«Kopabex-ama» wapya wapyawsineieel, Typxicman obnsice, Makmaapan
ayoanwl, Kamboun a/o., XKanwin ayeinel, C.Ceiinog 28.

4. Feuibivu o3ipneMeni enipy mepsimi: 20.04.2020-30.11.2020 sicore.
5. Enpipinren xep keinewmi: 4,0 (mopm) 2a.

6. Fouibivu  osipnemeni  empipy morwkenepi: Koc kamapner  maxma
oaxvinoapuinely (omeipewizy moizbizovizer 80x11x2x10-1, ecimdix opuanacy
muizb13061861 200 mbiy danalea) opranacy molebi30bibiHbl JCO2aPBL 6ONYBIHA
dlcane  ayoanoapowy  Gipnicine kecekmepOiy 31-33% apmei; Gonywina
batinanvicmel  0acmypni MaKma ezy MexHONOZUSCHIMEH —CanblCMbIpeanoa
wiummi maxmanly enimoinizin 29,4 y/za deiiin apmmeipyea viknan emmi.

7. Fruibivu 93ipnemeni oHjtipicke eHipyre jKayarnThl FEUTBIMH KbI3METKEp:

Ayvin wapyawsineizbr mexnonozusaapvin .
mpancgepmmey ducone betiimoey ‘ /
boniminiy menzepywici, a.ui.2.x.: Mo\ = A. Kocmaxoe
8. IlapyambuisIk exii:

bepoanues Abaii JKopabexosuy

«Kopabek-aTa» «Makra koHe GaKiua aybu1
mapya KoKaJbIFbIHbIH WAPYAIBLILIFBI TOKIPHGE CTAHIHACHD
Teparachl
A. Beppaaues
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FblabIMH-TeXHHKAJBIK 33ipJeMesepi eHaipicke eHaipy
AKTbI

1. FouibiMu o3ipieMeHi eHAipicke eHaipyre YChIHFaH FBUIBIMH MekeMe: «Maxma
JcoHe bakuwia ayvil wapyaubLibieel maoicipube cmanyuscoly AKIIC.

2. OuuipicKe eHAIpiNreH FHUIBIMH 93ipieMeHiH aTanysl: Oymycmix Kaszaxcman
06nbICHl JHCAZOAULIHOA MAKMA 6CIDY MEXHONOSUACHIH Jicemindipy 6oublHua
YCbIHBIMOAp 23Ipey JCaHe MAKMA KO3ACbiHblY aca Kayinmi 3usHkecmepin
(XUMUANBIK, BUONO2UANBIK, JHcoHe m. 6.) bakbliay muimOiniein apmmuoipy

3. FeubMH o3ipreMe eHJIpiNreH IIApyalIbUIBIKTBIH aTalybl, MEKEH JKaubl:
«Hckandepy wapya wapayweineizel, Typkicman obnvice, Maxmaapan
ayoanvl, Heinix 6enimweci, Apaii koweci 1.

4. FeuibiMu a3ipnemeni enaipy mepsimi: 20.04.2020-30.11.2020 scoxc.
S. EnpipinreH sxep xeneMi: 19 (on mozei3) za.

6. FeubiMu  o3ipnemeni enuipy Hotuwkenepi: buocnun BW  6uonozusnvik
npenapamvimen makma 6umine Kapcol 6HOenzenoe, ey Hoapsl GUONOUANLIK
muimoinikke ue, caukecinwe 3 k2/za Kondamy menwepinoe 71,0% xypaobt.
Amanean npenapam ocwi 3,0 ka/2a Konoany menwepi 6onzan kezoe, oHoeyoeH
Keuinzi 14-wi KyHi anviHean GUONO2UANBIK MUIMOINIKMIK JCO2apbl Oenzeli -
epmexui kenenepine Kapcwt 68,0% 6010wl

7. FouIbIME 93ipieMeHi OHIpiCKe eHipyTe jKayalThl FhUIBIMH KbI3METKEp:

Ay®oin wapyawbinbizbl mexHONOZUANGPbIH
mpancghepmmey dxcane belimoey

boniminiy meneepywici, a.uL.2.x.: A. Kocmaxoe
8. IllapyarusuIbIK eKii:
Kypbanoe A6oyxaxop A6oymnaesuy

«HMckanaep» «Makra 9He 6aKua ayblj

mapya KoKaJbIFbIHbIH APYalbLIBIFbI TRKIpHGE CTAHIHACHLD)
: JKIIC 6ackapma Teparachl
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FolIbIMH-TeXHUKAJBIK J3ipiieMesiep/ii eHaipicke eHaipy
AKTBI

1. FeuteiMu o3ipneMeHi eHaipicke eHaipyre YChIHFaH FBUIBIMH MekeMe: « Maxkma
JHcaHe baKwia aybil wapyauslivieel mascipube cmanyuscol» JKIIC.

2. OHzipicke eHIIpUIreH FBUIBIMH d3ipiieMeHiH ataiybl: Oymycmix Kazakcman
06/1bICHL 2HCaZ0aULIHOA MAKMA 6CIpY MEXHONOZUACHIH dicemindipy 6oubiHua
YCLIHLIMOAp 23ipAey JicaHe MAKma KO3ACLIHbIY aca Kayinmi 3usHKecmepin
(XUMUANLIK, BUONOZUANLIK, JcaHe m. 6.) bakbuiay muimoinicin apmmuipy

3. FeuteiMu  o3iprieMe eHAIpINreH MapyallbUIBIKTBIH aTalybl, MEKeH >a#bl:
«Xampo Ama» wapya wapyawsiieiesl, Typkicman obnvicel, Maxmaapan
ayoanvi, Makmaapan a/o., Opxenuem ayvinel, blnmeimar xeweci 4.

4. FoueiMu o3iprnemeti enaipy mep3imi: 20.04.2020-30.11.2020 scoxc.

5. Enpipinren xep xenemi: 7 (scemi) 2a.

6. FeuteiMu  o3ipnemeni  eHmipy HoTwkenepi: Koc kamapner  maxma
oakwLnoapeinbly (omeipevizy muigeizovizer 80x11x2x10-1, ecimoix opnanacy
muiebi30bieer 200 Mbiy dana/za) OpHANACY Mel2bl30bIZbIHbIH HCOAPbLL bONYbIHA
JicoHe  ayoandapowly  bipnizine kecexkmepoiy 30-32% apmueis  6onyeina
baiinanvicmsl  0oCmMypai MaKkma €2y mMmexHONOZUACIMEH CANbICMbIPAHOA
wummi makmawelyy 6Himoinizin 28,0 y/2a Oeilin apmmuipyea biknan emmi.

7. FeuibiMu o3ipieMeHi OHipicKe eHipyTe JKayanThl FRUIBIMU KbI3METKep:

Aybin wapyawbinbiesl mexHono2uAnapbiH 5

mparncgepmmey dcane betiimoey f -
boniMiHiy MeHzepywic, a.ul.e.K.: LSz 4. Kocmaxos

8. IllapyamsuibIK eKifi:
Maxmaodocanosa Backuna Mypmyzoena

«Cabbip» «Makra xoHe 6aKma aybl1
mapya KoKaJbIFbIHbIH IAPYAIBLIBIFBI TKIpHOE CTAHIHACHD
Teparachbl JKIIC 6ackapma Teparachbl

O. Burapaes
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Byayr  paspaGotamml  PEKOMEILLUIN 10 peeienino
SCORCPIIEHCTRORNHITY. NETO7OD KOWTPOIA WO Oco
omacrix  wpetrencii  xtomuamka  (vmiccKny,
GromoriccKn, ArPOTEXHIICCKNX H 2p.).

Byay: panpafoaii n BMCIENM  YeOBEPUEICTROMNULE
TexioioI pHpaIRANA X0 B yeaomnax HOx0-
il s e el Sl e s |
POAYNIUN W NDHMEHEHM  YCOREPICHCTHORMINE  NeTODM
KouTpom  wneacHoeTn  ocofo  omacwx  mpeunrencli
xtonsamone,

Byayt noarorozens: 3 arncrpanta. |
By et Ipose et npoIBOACTIENIaA TPAKTIKD 3 NarHCTPaNTOR. |
[T AT ———
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e e —

Byser  ocymeeneno  mmerwommoe  cormamenne ¢
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cHypan Kon K 10 mpMCHCHINO HayIHX PpaBOTOK.

ByRcr nomaa satmka na noyiewse aeTa Na nOTEMYIO
sozers.

H P -

2018r.

Byayr oysens  RROCTpaNAUE TeXHOToRH _ BUpAIMRAEA
IOMNATHKA, 0GECTIEMBIOIEX TOBLICIAE €T0 YPORTAHOCTH i
Kacena (omit Yabexncrana).

ByIYT HCTMTAH DA HOBWX OTCSCCTOCHINX H 34pyGERHMX
NECTAIIOD A7 SANTH COPTOB. XIONGATHHKY OT OGHOBEX
Bpeanrerci.
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DpowOACTNY W mpienemwmo  Gpakoms  arori,
TPIXOrPANAE! IPOTHS BPEITCIC XIOATHIKS

BYier  OCYWECTMIEHO AMICWIOWMOE  cornAmcAMC  C
cennxosropaponpousomrenmn «Kerebaiy, «Xaspo-Atan 1
Hypams Ko1K 10 IPHMEHEIHI0 HaySHEIX PAPAGOTOR.

ByAer noamwia jasBKa Ha NOTySCHHE NATEHTA Ha NOACIYIO
wores.

ECIT

Byayr wiyeciu  AHOCTDARHAG TOXHOTODMH _ BUpALUANHE
XIOMMATNIK], OGCCTSHBAIONII TIOBLIICHHE €0 YPORAIHOCTH 1
KasecToa (omur YaGexncrana).

BYIYT HCIMTANS DAX HOBMX OTENECTDENISX # 3APYGEXNMX
RECTIIN0B 1A SAUNTH COPTOB XJONYATHHKA OT OCHOBNIX

Bpemmene,
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- b SApYGCAIMNX HOYWNMX HSTAWNAX ¢ HE HYIEBM NMIKT-
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VIET NpENCTARICH W NpCICTaRIeH TOT0BOM oTveT 38 2018 roa | |

Puopiona pexoweiamii o |
conepmencraonmo  ressotonmn
s xomemima o

10wi0-Kazaxcranckoi
obzac [ ——
i erne s
| Gumsinceoro, Guosoriccroro u ap).

2019,

Byt msyseHs  nsoCIpaNNNE TexHONORHN  BupANNIGIL |
XOMYATHAKE, 00ECTICTHBAIONINX HORKIIEHHe ero YpoaiiiocTn |
KICCTRA, ONIHT IICHOTL3OBMINA METONON MUUTH B Mocenax
XNIOWUATHIKY 0T 0coG0 omacHX mpetenc, B ToM wHcHe
NTOZOR GHOTONFCKOr0 KomTpora  (ounr Tamidmgrana, |
Typsencrans, A%po o vama m Apyrax erpan). s
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CPABHUTEJIBHASI OIIEHKA 3APYBEJKHBIX
H OTEYECTBEHHBIX COPTOB XJIOITYATHUKA

A.A. Catpibanann’, U. YmGeraes?
! I0KTOp SKOHOMUHECKHX HayK, npogeccop, axanemmk HaumonansHoit Axazemun nayk Pecriy6miku Kasaxcran,
JAMPEKTOP, * IOKTOP CebCKOXO3AHCTBEHHBIX HayK,
axazemik Haunonanshoit Axanemin nayk PecnyGrnku Kasaxcran, TeHepasbHBIil IMpeKTop
! PIKIT «HncrutyT 3k0HOMuKH» KH MOH (Anmatsr),
2TOO «Kazaxckuit Hay4HO-HCC/Ie/I0BATebCKHIT HHCTHTYT XJIONKOBOACTBAY (ATrakenr), Kazaxcran

Annomayus. Iposedeno cpasnumensnoe UsyHeHuUe 3apyOesCHBIX U OMEYeCEEHHbIX COPNIOS XTONYAMHUKA U
Onpedenensl napaMempsl Xo3siCmEeHHO-YeHHbIX NPUSHAKOS U MEXHONOSUYECKUe Kawecmea 6onokua. Yemarnoenenst
FPOOYKIMIUGHbIE COPMA, NO3EOAA0UFUE YECTUHUME YPONCATIHOCMb U KAYECME0 6010KHA,

Knrouesvie cnosa: xnonvammu, MPUSHAK, NPOOYKMUGHOCN1b, 661X00 60N0KHA, ONUHA 60]IOKHA, MEMN PACKPbi-
mus, mun Kycma, copm. :

Hurencnrkains nponssoicTsa XJIONKa-Chiplia W ynyuieHie XO3SHCTBEHHO-LEHHBIX NapaMeTPOB Mo-
TIPEKHEMY OCTAKOTCs OCHOBHBIMH NPOGIEMAMH X/IOMKOBOACTEA.

CoBpeMeHHOIT CelleKInN HeOGXOMMO GBICTPO OT3HIBATECS HA HOBBIE TpeGoBaHHA POM3BOJICTBA, U JUIS 3TOMO
OHA JI0/KHA GBITh 0Gecrievena apceHaniom pasmMHEIX METONOB /T CKOPEHLIEro CO3MAHMS HOBBIX JHHI 1 COpTOB C
SA7aHHBIMH CBOHCTBAMH. B HacTosllee BpeMs yCHIHA CeNeKIMOHEPOB H CeMEHOBOXOB JOMKHbI ObITh HarnpaBlieHbl Ha
MAKCHMATILHOE MOBBIICHIE S()(EKTHBHOCTH HCTIONL3OBANNA CENeKUHOHHBIX METOIOB M NpUMEHEHIs COBPEMEHHBIX
METOA10B oTGOpA.

XNIOMUATHHK — OCHOBHAs 9KCMIOPTHPYeMas CelbCKOXO3ATCTReHHAs KyneTypa B Kasaxcrawe, naiomas ceipbe
A4 MHOMHX OTpacieii POMBILLIEHHOCTH.

Cosptanue 1 BHEAPEHHE B MPOM3BOACTEO BHICOKOMPOLYKTHBHBIX COPTOB XJIOMYATHHKA, COYCTAOLIMX CKOpPO-
“TISAIOCTD, TEXHONOHYECKHE KauecTBa BONOKHA ¢ SKOJIOTHYECKO yCTOMMBOCTHIO K HE6IaroNpHATHEIM (akropam cpe-
ABL. ABJIACTCS NPHOPHTCTHBIM HANPABICHHEM TOfi Ky/IBTYpBI.

Jlna ONTHMH3ALIK CeNeKLHOHHO-CEMEHOBOMECKOi PaBOTEl, PALHOHANIBHOTO H LE/ICHANPABIICHHOTO HCTIONB30-
BAHIS OTEUCCTBEHHBIX H 3apYGE/KHBIX COPTOB XIIOMUATHHKA HEOBXOIMMA CeleKIHOHAS OLieHKa TOM LeHHOf KyJIBTYpBI.

VI3BeCTHO, UTO 13 BOIMOKHEIX PE3ePBOB ABIACTCA BO3IE/bIBAHNE COPTOB, KOTOpbIe HauGosIee MPHCIOCOBEHEI
¥ YCIOBHAM KOHKPETHOI 30HEI.

Hamsheiimas nepeniekTisa n paseutie XJI0MKOBoACTEa Kasaxcrana 3aBHCHT oT YCTIEXOB CEJIEKIHH H CEMEHO-
SOACTBA, CO37aHIA (POPM, JIHHII 1t COPTOB XIOMUATHIKA, B MEPBYIO OYEPEAb KAPO, Colte~ i 3aCYXOYCTOIYHBBIX, OTHO-
SHTEILHO MEHBLIE TPEOYIOIHX 103 MHHEPATBHBIX yN0BPEHI, BEICOKOTIPOLYKTHEHEIX, COXPaHSIOLIHX OCTANBHBIX XO-
33HCTBEHHO-IIEHHBIX NTapaMeTPOB.

TonoGHbie cenea0Bals NpoBeeHs! Ha mmenmme P.A. Vpasanuer u ap. [10], CK. Baboes [2], kymsType
xaonuatknka A Kacesnenko u ap.[S], H. Hasupos u ap. [6], O. XK. Xanunos u ap. [4], U. YmGeraes [9].

Cornaco nannbiv H. Ym6eraesa u ap. [8], BbiBenenHbIe COPTA B OHOI arpOIKONIOrHYECKOt 30He H KYNbTH-
SHPOBAHHBIC B APYTOii — ONHA W3 NPHUMH HEY/au NPH MX BHEJAPEHHH B POM3BOACTEO. BMecte ¢ Tem NyyuMe copra
OOBIMHO BO3ZICTBIBAIOTCA HA GOMBIIMX MIOMALAX Gnaroziaps cBOEH MIACTHYHOCTH, T.€. XOPOLIMM AZAMTHBHEIM BO3-
MOHKHOCTAM, HTO ABNIACTCA BKHEHIIM KPHTEPHEM €ro LEHHOCTH.

VuHTEIBAA NPAKTHUECKOE 3HAUEHHE ITOMO BONPOCA, Mbl H3yait 3apyGesKHbIe H OTEUeCTBEHHBIE COPTA XJIOM-
HaTHHKA.

Matepuan u meroauia neenenosammii. Mexousiv MaTepHAJIOM CITy’KHITH COpTa XJlomuaTHika M-4005, M-4007,
M-4011 1 M-4017 (Kasaxcran), Carisma, Edessa, Lydia (Typuus), Xin Lu Zhong (Kurait) n Tenepa-236 (Mzpaus).

Tonesbie onbIThl NpoBoMAN Ha HayuHo-3kenepumenTanbHom yyactke TOO «KasHMH xmonkoBosicteay,
PACTIONOKEHHOI Ha TeppuTOpHI MakTaapansckoro paiiona OsxkHo-Kasaxcranckoii o6nactit,

TlouBLI X037iicTBA B OCHOBHOM CYTIHHHCTBII Cepo3ém, Ot TIO/IBEPIKeHbI 3aCOEHHIO B PA3/IHYHON CTENeHH K
SOPMHPYIOTCA MOl BAHAHHEM 3a7eralouuX Ha ry6uHe 1-2 C/TaGOMHHEPATH30BAHHBIX [PYHTOBBIX BOJ.

ArpoTexHHKa — oGLUenpuHATaA 1is OKCTIEPUMEHTANBHOMH a3kl HHCTHTYTA. OMBIT 3a/I0KeH ¢ cOBMONeHHEM
“pHHLHNA peHnommaunn. Cxema pasmeluerns pactennii 90 x 20 x 1.

LndpoBeie nanHble 06paGaTHIBAIH CTATHCTHUECKHM Metonom B.A. Jlocniexoga [3].

PesyanTaTer neeaeosanuii. [iia peretauontoro nepiosa. CKOPOCHENIOCTS ABAAETCA OHHM H3 BEYINX
noKasateneif, OGECNIEUNBAIOMIX NOMYUCHHE BHICOKOTO YPOsKas XJIONKa-ChIpla ¢ XOpOWHMH KauecTBaMu. Hu oxun
SOPT, JAKeE CaMblil BLICOKOMIPOAYKTHBHEI He NPECTABNAET UEHHOCTH, CCIH y Hero He PAcKpOETCs MaKCHMAJILHOE KO-
HHECTBO KOPOGOUEK 210 HACTYIIIEHHA NIEPBEIX OCEHHHX 3aMOPO3KOB B YCTOBUAX JAHHOI 30Hb.

© CarsiGanunn A.A., YmGeraes 1. / Satybaldin A.A., Umbetayev 1., 2018
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NHO®OPMAIIMOHHASI CUCTEMA YIIPABJIEHHUA B
ATPOITPOMBIIIIVIEHHOM KOMIIJIEKCE

H. Yumbemaes', 2EHEPATbHbILL ()upekmop, QOKMOP CeNbCKOX035UCMEEHHBIX HAYK,
akademux HAH PK,

XK. Sxsed - OOKMOP CeNbCKOXO3SUCIBEHHBIX HAYK,

A. Kocmarxos' - VUeHblll CeKpemapb, KaHOUOAM CeNbCKOX03AUCHEEHHbIX HAVK.

'TOO «Kazaxcruii HAYYHO-UCCAe008AMENbCKUL UHCIMUMY I XTONKOBOOCMEA ),
noc. Amaxenm,

2 Vabexcrutl nayuno-uccnedosamensckull uHCmumym 3awumst pacmenut,

. Tawxenm

VHTeHCH(DUKAINS CeJIbCKOXO03MHCTBEHHOTO IPOM3BOJICTBA M €r0 cHeln(uKa,
CBSI3aHHAs C CE30HHOCTHIO, 3aBHCHMOCTBIO OT MHOTHX TIPHPOIHBIX U COIHAIBHO-
9KOHOMHYECKHX YCIIOBHH, TpeOyeT NpPUHIMIIHAIGHO HOBBIX METOAMYECKHX
MOAXOJOB M HCCIENOBAaHWM B dTol obmactH. PaspaGoTka MaTeMaTHUeCKHX
MOJIENIeH POTHO3UPOBAHUS Pa3BUTHS CEILCKOXO3SHCTBEHHOTO MPOM3BOJICTBA HA
OCHOBE CHCTEMHOTO aHauu3a M HX IIPAaKTHYECKoe IpUMEHEeHHe K 00BeKTaM
CENBCKOXO3IMCTBEHHOI ~ HayKe  MPEACTABIIIOTCS  BEChbMa  IEPCIIEKTHBHON
METOJOJIOTHYECKON 3amadel s BBIPAaOOTKH BBICOKOI((EKTUBHBIX CHCTEM
3eMIIelIeNisI M BeleHus Xo3siicTBa. [Ipu mocTaTouHoll MaTepuabHO-TEXHUIECKOH
0aze MHTEHCH(UKAIMK 3eMIIe/lelIHs BO3HHKAeT HEoOXOIMMOCTH B pa3paboTke
TaKOH METOVKH, HCIIOIb30BaHNE KOTOPOI CIIOCOOCTBOBAIIO OBI OCYIIECTBICHHIO B
33/IaHHOM  MOCIEOBATEILHOCTH  KOMIUIEKCA — TEXHOJIOTMYECKHX — OICpaLHy,
obecrneunBano OBl JOCTHKEHHE Ha KaKJIOM dTale (GOpMUPOBAHUS yporKas 3apaHee
PaCCUUTAHHBIX KOJMIECTBCHHBIX M KaUYeCTBEHHBIX ITOKa3aTeleil pocTa, pa3BUTHS U
HPOAYKTHBHOCTH PACTEHHH.

CoBpeMEeHHBII JTall pasBUTHS CENIBCKOTO  XO3SHCTBA XapaKTEPH3YeTCs
pocToM 00BEMOB IPOU3BOACTBA, €r0  CIEIHUANU3anuell, KOHIEHTpAIHeH,
pacIIpeHueM BHYTPHUXO3AHCTBEHHBIX CBA3€i. OTO BBI3BIBACT IOBBINICHHE
TpeGOBaHMI K KadecTBY IUIAHHPOBAHHS, HPOTHOZHUPOBAHUS M OLEPATHBHOIO
yIpaBICHUS TeXHOJIOTHUECKIMH mpoleccaMu BO3/IETIbIBAHUS
CETbCKOXO03SHCTBEHHBIX KYJIBTYp. B TO ke BpeMs CymecTBYIOIIAs CHCTeMa
YIIPABJICHHS TEXHOJIOTHYECKUMH IPOIECCAMH 00NAaeT PSAIOM  CYIIECTBEHHBIX
HEJOCTaTKOB, OCHOBHBIMHU M3 KOTOPHIX SBJIIIOTCSI HE ONEPATHBHOCTH ITOTYYCHHS H
00paboTkn HHpOPMAIHH, HEaIeKBaTHOCTh €€ K CKIIAIBIBAIONIeHCsT 00CTaHOBKE, HE
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«Ceiipyminn oxyaapbi— 14: JKacrap, FpLIbIM, HHHOBAUMSIAP: UWAQPIAHABIPY - KAaHA
AaMy Ke3eHi» arTbl PecrryGIHKaIbIK FAUIBIMH-TEOPHSIBIK KOH()EPEHIMACHIHBIH MAaTePHAIIAPbI
= Marepuainl PecryGiukasckoil HayuHO-TeopeTHueckol KoHpepenuun «Celdymnckue
yrenus — 14: Moutoexp, HayKa, HHHOBAINMH: U(POBU3ALHUS - HOBBII 3Tall PAa3sBUTHSD). -
2018.- T.J,9.1.- C.3-5

JOCTUMIKEHUE CEJEKINH XJIOIMYATHHKA
B KABAXCTAHE
Ymbemaee H. - 0oxmop cenvckoxosaiicmeennuvlx Hayk, unern-xopp. HAH PK,
2eHepanbHbLLL OUPEKMOp.
Maxmaocanos C.II.- 3a6edyioufuti omoenom cemeHo800CmEa XNon4amuuKd.
TOO «Kazaxckuii HayuHO-UCCLe008amenbCKuil UHCIUNTYM XI0NKO800CMEAY, N.
Amarenm, IOxcno-Kazaxcmanckas oonacmo

3amaga COBPEMCHHOM CEJIEKIHOHHOH paboThl — Oojlee CO3HATENLHO Ha
OCHOBE BBIBOJIOB T'€HETHKH H HCIIOIB30BAHUH (HAaKTOPOB HACIEACTBEHHOCTH U
M3MEHYHBOCTH, a TAK)K€ I[PUMCHCHHEM HOBEHIINX IHU(POBEIX TEXHOIOTHI
NEPEIOBBIX CTPaH MHpa C LENbI0 IOTYyYeHHS HOBBIX KOHKYPEHTOCIIOCOOHBIX
coproB B Pecrry6mmke Kazaxcran.

Hosere copra xnomuatHuka TOO «KasHHMHM XJI0mKoBOACTBa» OTHOCATCS
CPETHEBOJIOKHUCTHIM COpTaM, 1 oHu BHenpstoTcs B FOKO. B 2016 rony, korna ne
XBATAJI0 OTEYECTBEHHBIX CEMSH ObUIN HpuBe3eHb! 3apyOexxnble copra u3 KHP u
Typuuu MHOTHE M3 3TUX COPTOB OBLIH T€HHOMOAH(MIMpPOBaHHBIE CrENU(HKA
KOTOPBIX HE JI0 KOHIIA M3yYeHa MAcIIo, OIyJaeMoe U3 CEMsSH MBI yoTpeb/siem B
nunry. HeoGXoquMo MPHHATE OMBIT 3apYOeKHBIX HU(PPOBBIX TEXHOJOTHH MpU
TOMOIIM JUCTAHIIMOHHOTO 30HAMPOBAHHUS CIEKTPAIBHBIX M IPOCTPAHCTBEHHBIX
HHMKATOPOB HEOIHOPOJHOCTH C TOMOLIbI0 cryTHHKOB SPOT 5 m300paxenuit
JUIS ONPEJIEIICHHs OPraHNIeCKOTO W HEOPraHUIECKOTo XJIOMKa ¢ BBICOTH [1], 510
JlacT BO3MOYKHOCTH 3apadee OTHCIUTh NpPH cOOpe TEeHHOMOAM(HUIMPOBAHHBIH
XJIOTIOK.

CoBpeMeHHas CeleKLus, B yactaoctt TOO «KasHUU XJIOMKOBOACTBAY
Gasupyercs Ha paboTax LENOro psiga HOBEHIIMX HCCIENOBAaHMH B oblacTu
HACIIEICTBEHHOCTH ¥ M3MEHYMBOCTH PACTEHHH, JABIIMX HA4Yalo Pa3BUTHIO TaKHX
HayK — I€HETHKH, (u3noioray, GuorexHOIOrnd, (PUTONATOIOTHH H HU(POBOH
TexHojoruu. Jss YCKOPEHHsI CeNeKIMOHHOTO IPOIEcca XJIOMYaTHHKA B
nabopatopusx TOO «KasHIM XJIONKOBOJACTBA» HMCIIOJIL3YHOTCS HOBEHIIHE
obopynoBanus, Takue Kak MUKpOHefip, onpejenurens AIMHbI BookHa MX-730,
onpenenutens coptHoctH JIIIC-4. Ot npHOOPL B TOYHOCTH ONPENENSIOT
TEXHOJIOTHYECKHE KaYecTBA BOJIOKHA, IIOCHE Yero Ja0OpaHTBl OTOMPAIOT caMble
Jydire 00pasibl ¢ BEICOKUMHE TIOKa3aTe IMH ML JanbHeiimel padoTer. OOpasip!
C XyAUIMMH TIOKa3aTesIMU OPAaKyIOTCs, YTO CBOIO PabOTy SKOHOMHT BPEMS NpU
BBIBEJEHMH HOBBIX COPTOB XJIOIMYaTHHKA, 3TO OAHO H3 NPUEMOB IIPUMEHEHHUS
1H(POBOH TEXHOJIOTHUH B CEJICKIIIH.
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P PEKTUBHOCTH ATPOTEXHUYECKOI'O METOJIA
3AIUTHI XJOIMYATHUKA OT XJIOIIKOBOHU COBKH

W. Ymoeraen', O. Burapaes?, A. Kocrakos®
L[OKTOp CeNbCKOXO3UCTBEHHBIX HAYK, aKaIeMUK, PeHepabHbli UPEKTOp,
KaHHHﬂaT CeJbCKOX03MCTBEHHBIX HAYK, 3aMECTHTE]Ib I'€HEPAIbHOIO IMPEKTOPA,
3 KAHIM/JAT CeTbCKOXO3AHCTBEHHBIX HAYK, YUEHbIIT CeKpeTaph
' HaunonansHoit AkajemMun Hayk PecnyGinku Kazaxcran,
123 TOO «Kasaxckuii HayqHO-HCCIEN0BATENLCKHIT MHCTHTYT XJIOMKOoBOACTBa» (ATakent), Kasaxcran

Annomayus. Azpomexnuveckuii memood 6opbobl c600UMCA K CO30AHUIO YCNOGULl, ONAZONPUAMHLIY ONA Pa36U-
must XNonYamHuKa U 00HOGPEMEHHO NPenSMCmEyIoWux Pazsumuio u pasmuooicenuio epeoumeneil. Ocyujecmensiemcs
9MOm Memod nymem npasuibHo20 UCKONL306aHUS CE60000POMO8, HPUEMO8 aepomexHuKy. [Ipasunehol azpomexnukol
MODICHO YCUnumy paseumue X10n4amuuKd, nogblcume €20 yCmouiusoCmy K NOGPEACOEHUIM U CO30amb YCIOo6Usl, 02pa-
HunuGalougue pasmHovicenue gpedumeneil. Jmom mMemood umeem 6 OCHOGHOM npoguiakmuyeckoe snavenue. Ho nepeo-
KO azpomexnuueckue npuémbl UCNONL3Yemes. U Ol HenOCPeOCMBEeHHO YHUUMOICEHUs Gpedumencil.

Kniouesble coea: Xn0nuamnux, Mexanuieckas YeKanKkd, Py4Has YeKanka, auyo, 2ycenuya, X10nKosas coeka,
appexmusrocme.

B HacToslee BpeMs XJIOMYaTHUK BO3/ENbIBACTCS B TPOIMYECKHX U cyOTponyeckux perrnonax Gosee uem 80
cTpaHax Mupa. 1101 XIOMUaTHAKOM 3aHATO 2,5 % MHPOBBIX CEJIbCKOXO3SHCTBEHHBIX 3€Mellb, YTO COCTABISICT 34 MIIH.
TEKTapoB, KOTOPbIE €KEr0AHO AA0T OKOJIO 25 MJIH. TOHHBI XJIOITKOBOJIOKHA.

B Pecny6anke Kazaxcran xjonyatHik 3annMaet Gonee 100 ThicAd reKTapos, Cpe/iHss ypOxKaHHOCTb COCTaB-
sisteT — 25,6 1/ra, XJOMOKBOJIQKHA TPOU3BOUTCS €KETroIHO 85 ThIC. TOHH.

Oco6eHHOCTBI0 BO3/I€JIbIBAHUSA XJIOMYaTHHAKA B Kasaxcrahe siBisiercst B TOM, 4YTO 3TO caMmBlit CeBeprlVl peruoH
BbIpalllMBaHUA XJIOMYAaTHUKA B MMPE W OCHOBHAs 30Ha BbIpalIMBaHUs TOJABEPKEHA CPEAHEMY 3aCOJICHHIO, a TaKXe
6JIM3KOMY 3aJIETaHUI0 TPYHTOBBIX BOJL, MPOGJIEMHBIMH BOMPOCAMHU SBMAIOTCS TaKke GObIIOE pasHOOOpasue BpeauTe-
JIelt Kak XJI0MnKoBast COBKa, l'layTl/IHHbIﬁ KIelll, TPUIIChI, TITH.

B komruiekce METO/10B 60pb6bl C BPEAUTEJISIMUA XJIOMMYATHHKA al”pOTeXHl/I‘{GCKHﬁ METOJ UMEET CYILLUECTBEHHOE
npeuMyiecTso. B GOLIIMHCTBE CIIy4acB 5TOT METOX He TpeOyeT CrelUalbHbIX 3aTpaT, Tak kak oH 0asupyercs Ha
npﬂémax BO3/I€JIbIBAHUS XJIOTTYAaTHHKA. Arpcrrexx—lw{ecxue METO/IbI 3alUTHI, MOBBIILIAIOT yCTOi’T‘{HBOCTb XJIONMYaTHHUKA K
TIOBPEIKICHHSAM, COKpAIIAlOT 00bEMBI IPUMEHEHHS XUMHYECKHX CPEICTB OOpLObI, UTO, B CBOKO 04Yepe/ib, MPUBOJMT K
HAKOMJICHUIO 3HTOM0anI‘0B M CHIDKEHMIO YMCIIEHHOCTH BPEAHBIX BHJOB B al‘pO6I/IOLlCHOSC AFPOTEXHH‘{GCKHC MEpOo-
IpUATHA TIPOTUB BPE/UTENEH B KOHEYHOM CUETE MPUBEAYT K (POPMUPOBAHMIO HACBILIEHHBIX SHTOMO(arami arpo0no-
1IEHO30B, B KOTOPBIX IPOMCXOUT PEryJISLys YHCICHHOCTH (UTO(AroB Ha OCHOBE MEKIIOMYIISALHOHHBIX B3aUMOOTHO-
LIeHuit B cucTeme «XHUIIHUK-KEPTBA» U «XO34UH U €ro napasum, " HUCKJIIOYACTCsl pa3MHOKEHUE Bpenm'eneﬁ B onac-
HBIX KOJIHYECTBAX.

Ba)XHbIM 3JIEMEHTOM arpoTeXHU4YECKHX MeEp, HaIpaBJICHHBIX MPOTHB HAKOIIJIEHHA Bpeumeneﬁ, SIBJISICTCS Ce-
BOOGOpOT. Het HBOGXOIIPIMOCTPI JIOKa3bIBaTh 3HAYECHHUE CeBOO60p0TOB B MOBLILIEHUHU €CTECTBEHHOI'O IJIOA0OPOAUA 104~
BBl H yCTOl’I‘ll/IBOCTl/I XJIONIKOBOTO ar‘poﬁnoueHma KO BCEM HEOXXHIAHHBIM BTOPXKEHHUAM W HAIIECTBHEM HACEKOMBIX —
Bpeum‘eneu

B arpOTEXHUYECKOM METOJE 3alUMThI XJIOMIAaTHHKA OT Bpt,}:ll/lTCHel/l Kpome C€B0060p0Ta CYLIECTBEHHOE MECTO
3aHHUMAET Noa60p M UCIIOIL30BAHHE Ul BBIPAIIMBAHMS YCTOHUMBLIX K BpeauTessam copros. H.B. Typ6un n M.JI. Ila-
nupo []] CUHMTAIOT, YTO AJI MOJYYCHHUS CTaOUIBbHBIX BBICOKHX YpOKaeB XJIONKa-ChIpLa HEJI0CTAaTO4HO, 4yTOObI BbICE-
BaeMbIH COPT MMEJ BBICOKYIO MOTCHIHANbLHYIO HNPOAYKTHBHOCTh, @ HEOOXOAMMO MPUIATh HOBOMY COPTY €IIE OXHO
BKHOE CBOHCTBO — yCTOMYMBOCTE K BPEAUTENSM U GONe3HAM. XOTS yCTOMYMBOCTh COPTA HOCHT OTHOCHTENbHbIH Xa-
paKTep, M OHA MOCTENEHHO YTPaYMBAETCs, HO BCE JKe B KAKOM-TO OTpe3ke BpeMeHH (4-5 nieT) 910 cBOMCTBO 0becrneun-
BAET 3aUIUTy YpOXkas OT YPE3MEpHO BBICOKOI 3aCeNEHHOCTH BpenauTenaMu. DakTopbl yCTOHIMBOCTH XJIOMYATHHKA K
BPEIMTEISIM Pa3iIMYatoTCs [0 TAKMM CBOMCTBAM: OTBEPraHUE PACTEHHH BPEIMTENSAMH MNP HANHYUK PEMEJUICHTHBIX
CBOICTB MIIM TIPH aHTHOMOTHYECKOM BO3/EHCTBHM Ha BPEIHTENs, 00YCIOBIMBAIOIINE OOLIYIO BHIHOCIHBOCTh (TOJIE-
PAHTHOCTB) PACTECHHIl, HECMOTPS HA MOBPEKAEHUA UX BpeauTesaMu. HCronb30BaHue YCTOMUHMBbLIX COPTOB, CO3AAHHBIX
Ha OCHOBE NEPEYHUCICHHBIX CBOﬁCTB, obecrneunBaeT BO3MOXKHOCTh YHOpaBJI€HUs YUCTIEHHOCTBIO BpeﬂVlTeHeﬁ B arp06uo—
LeHO3aX.

K arpoOTEXHUYECKUM MepaM 3allUThl XJIOMYAaTHHKA OT Bpeumeneﬁ OTHOCHUTCA coﬁmo;[enue ONTUMAJIbHOM ryc-
TOTBI CTOAHHUSA paCTeHHﬁ Ha rexkTap Iuiomanm. B 3aBHCHMOCTH OT 30H BO3/IE/IbIBAHMS XJIOMMYaTHUKA 1 nI0AOpOIHA MOoY-
BBl IYCTOTA CTOSIHUA XJIOMYATHUKA JOJDKHA AudepeHiupoBaThes. Ha nErkux necuyansix ¥ OSIHBIX MO MIIOAOPOAHIO
MOYBaX ryCTOTA CTOSHHUSA XJIOMYATHIKA MOXKeT ObITh B mpuzenax 10 150-160 teicsy pactenuii Ha rexrap. Ha Tsokensix
TUIOAOPOIHBIX IOJIAX, € OJIN3KUMHU TPYHTOBBIMH BOAAMH, 110 TUTACTY K o6op0Ty TjiacTa rycrora CTOSSHUA XJ0MmyaTHHKa

© Vmberaes U., Burapaes O., Kocrakos A. / Umbetaev 1., Bigarayev O., Kostakov A., 2018
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KPATKOCPOYHOE U IOJIT'OCPOYHOE
IIPOTHO3UPOBAHME BPEJUTEIEHN XJIOIMYATHUKA

. YmGeraes', O. Burapaes’, A. Kocrakos®
! JIOKTOp CeJIbCKOXO3AMCTBEHHBIX HAYK, AKaIeMUK, reHepalbHbIH JUPEKTOP,
2 KaHIMAAT CebCKOX03ACTBEHHBIX HAYK, 3aMECTHTENb TeHEPaIbHOTO IMPEKTOPa,
3 kaHMIAT CENbCKOXO03SHCTBEHHBIX HAYK, YUEHbII CeKpeTaph
! HauponansHoit Akanemun Hayk PecryGiuku Kasaxcras,
123700 «Ka3zaxckuit Hay4HO-HCCIIeI0BATENbCKUI HHCTHTYT XJIOTIKOBOACTB) (Arakent), Kazaxcran

Annomayus. B nauix yciogusx npozHo3upo6aHst pAseumus. u pacnpoCmpanenus. 6peonslx. op2anusmos ont-
paemes na obwupHyio gumocanumapnyio ungopmayuio. Q0bI4HO, NpU IMOM, UCNONL3YEMCIL XAPAKMEPUCTIUKA 0XHCL-
0aem0z0 6 pezuone pacnpoOCMpanenus. 6pedHblx 00beKMos Ha NONAX KAdIC0020 xozaiicmea. CéoeapemenHoe nonyuenue
maxot uHpopMayuY U aGMOMAMU3AYU 3a0aY NPOZHOIUPOBAHUS. PASGUMUA U PACHPOCMPAHEHUA 8pedHbIX 00beKmos
obecneyusaiom onepamueHoCb RPUHUMAEMbIX DEULHUIL.

Kilouessie c106a: Xnonuamuix, KpamKocpouHoe u Q0N20CpOIHOe nPORHOIUPOGAHUE, UHPOPMAYUS, MOHUMO-
punz, umocanumapHoe cocmosinue nocesos.

IMo nanubiM ®AO (OOH) 1o BceMy MHPY OT BpeHBIX OPraHH3MOB TepsieTcs 35 Y% oT Beeit CeNbCKOX03HCT-
BEHHOI MpojtyKLwH, 13 HuX 13,8 % ot BpeauTenei, 9,2 % ot 6onesneit u 12,0 % OT COpHAKOB.

B TypKecTaHCKoii 061acTH, HaNGONbUIMI BPE/l 10CEBaM XJIOMUATHIKA HAHOCAT: OOBIKHOBEHHbI May THHHBIF
KJlell, aKaupesas 1 Gaxdesas T/, TaGauHbIi TPHIC, XIOMKOBAT COBKA M KapaJpHHa. Bee 5TH BUbI ABIAKOTCS MHOTO-
STHBIMH BPEJIUTENSIMI GOJIBIIHHCTBA KyJIbTYP, BO3/IE/IbIBACMBIX B YKa3aHHOM PerHOHE.

HssectHo, uTo B 1998, 2002, 2003, 2014 1 2017 roxax Bo BeexX XJOMKOCCIOMIX paifoHax TypkecTaHckoit 06-
JIACTH MMEJI0 MECTO MAcCOBOE TOBPEIKICHNUE MOCEBOB XJIOMYATHHKA XIJIONKOBO# COBKOI, KapaupHHOH U JPyrHMH Bpe-
urenavu. Ha GobIIMHCTBE MTOM@eii ypoH yposxkas goctur 40-70 % u Gosiee. He cBoeBpeMeHHAA U HE [I0BCCMECTHAS
Gops0a C CeNbCKOX03AMCTBEHHBIMU BPE/IMTENAMH B KPECTbAHCKHX XO3AHCTBAX, KOrAa Ha0JII0/1aeTCsl MUTPaLKUs BPE/H-
Teneit ¢ 06paGoTaHHbIX TONeii Ha HeoOPAGoTaHHbIE OCEBEL, NPUBOJIUT K CYLICCTBEHHOMY YPOHY YpOsas.

CoBpeMeHHasl 3aLHTa PACTEHHH BXOLUT B 00LLLYIO TEXHOJIOTHIO BO3/C/bIBAHHA CeJIbCKOXO03AHCTBEHHBIX KYJIb-
Typ, B YACTHOCTH XJIOIYATHHKA, ¥ HANpaB/ieHa Ha OOLLYI0 ONTHMHU3ALUIO (PUTOCAHUTAPHOTO COCTOAHMS MOCEBOB. Pea-
JM3ALIA TAKOTO TOAX0NA TPpeGyeT MoTyueHus 06LeKTHBHOH HHPOPMALIK O COCTOAHHH CeNbCKOXO03SHCTBEHHBIX pac-
Tenuii (XJIONUATHHKA) M MHTEHCHBHOCTH PA3BHTHS BPEIHbIX (OCHOBHBIC BPE/IUTENH 1 60J1e3HM XJIOMIATHHKA) U MONe3-
HBIX (TPUXOrpaMMa, OPAKOH, 31aTOIIA3Ka) OpraHi3MoB. OCHOBY 3aLUMTLl PACTEHHUH COCTABIIAIOT npoduIakTHyecKue
MEpOTpHATHS, OCHOBAHHbIE HA MPOTHO3¢ PHTOCAHNTAPHOH 0GCTAHOBKH MOCEBOB 1 GopbOa MpPOTHB BPEHBIX OPraHu3-
MOB, TIPHMEHSEMbIE 110 Pe3yJIbTaTaM KOHTPOJIA PasBUTHA BpeauTeneH i Gonestel.

HayuHoi OCHOBOI NPOrHO3MPOBAHUA BPEIUTENCH XIOMUATHHKA H APYTHX CeJIbCKOXO03AHCTBEHHBIX KYJIBTYP
SIBJIIOTCS AAHHBIC O 3AKOHOMEPHOCTSAX HX PA3BUTHUS.

3aKOHOMEPHOCTH Pa3BUTHs KaXIOTO BHMJA BPEMTENs YCTAHABIMBAIOTCS IMYTEM OLCHKH BIHAHMA ycnoBuit
BHELLHEH Cpe/Ibl Ha MPOLIECCHI JKM3HEACATENLHOCTH OPraHH3Ma B €r0 KU3HCHHOM IuKie. 3MeHeHns B KIeTKax remMo-
uMda U SKUPOBOTO Telia CIIYXKAT MOKa3aTeNAMH yCIICILHOr0 3aBEPIICHUs PAasBUTHS B OHTOTCHE3C. OObEKTHBHAS OLEH-
Ka HeOGXONMMBIX BHLY YCJOBHI KH3HH H NATAHMS Ja&T BO3MOXKHOCTD yCTAHABIUBATH (aKTOpHI, ofycnoBuBaroume
AKTHBHO® 1 TIOKOSIIEECH COCTOAHME OTACIbHBIX 0COOEH 1 MOMyJILyii, 001aalomuX — GU3NONOrUYECKOii NONHOUEH-
HOCTBIO.

COCTOSIHHE TIOKOS Y HACEKOMBIX MMEET GObIIOE 3HaUeHHe B PA3MHOKEHUH KaIJIOr0 BUAA: OHO MOMOraeT He
TOJBKO NepekKNBAHMIO HEGIATOTIPHUATHEIX CE30HOB TO/Ia, HO 1 COXpaHeHuIo HanGoee JKU3HECTIOCOOHOH YacTH noryJisi-
1mit. B mpolecce ecTeCTBEHHOro 0T60pa y 3THX 0cobeli peannsyerces BbiCOKas IUIOJOBUTOCTE H BOSHHKACT CTOHKOCTb K
BO3/IEHCTBHAM HEOIArONPUATHBIX YCIOBUH BHEIIHEH CPe/Ibl H K ATaM.

3aKOHOMEPHOCTH PA3BUTHA W PA3MHOXKEHHs YCTAHOBJCHBI Y XJIONKOBOH COBKH, KapajipHHbl, MayTHHHOrO
KJIela 1 ApyrHX BPEAUTENIeH CebCKOX03AHCTBEHHBIX KYIbTYP.

V KaIOT0 M3 STHX BHIOB BHISICHEHBI: IOPOTH PA3BUTHS, JUINTEILHOCTh MPOXOK/IEHHA OTAEbHBIX (a3 1 CTa-
Wit MO BAMSHUEM TEMIIEPATYpBI, BJIAKHOCTH BO3JyXa, UHCIIO TeHepaunii 3a BEreTallioH bl MepHOLL, UIMTENLHOCTh
AKTMBHOTO COCTOSIHHS, MOATOTOBKA K TOKOIO, MIEPHOJL CIAYKH M JiManay3bl, CDOKH H MPOJOJIKUTENLHOCTE BBIXOJA U3
TIOKOS, TIOJOBUTOCTb CAMOK H KU3HECTIOCOGHOCTD MOMYJISIHIA.

DKOJIOrMYECKHE JaHHbIe O BMJE MPOTHO3UPYIOT MPH COCTAaBJICHHHM PAcUETOB MyTEM OUEHKH TEMTCPATypBl,
BJIAKHOCTb BO3JlyXa M COCTOAHMS OCHOBHBIX KOPMOBBIX pacteHuii. [1aHOe BHIMaHKE OGPAIAIOT HA XJIOMYATHUK, HA
CPOKH €r0 Pa3BHTHS, CO3PEBAHMS 1 NIPOOIIKHTENBHOCTD BereTarn. OLEHHBAIOT U IPYTHE KyJIbTYpPhI (KyKypy3a, Tex-
HHYECKHE 1 OBOIIe-0axyueBble).

© Ywmberaes H., Burapaes O., Kocrakos A. / Umbetaev 1., Bigarayev O., Kostakov A., 2018
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ArporHomus

In modern conditions of cultivation of crops, including cotton, the main factor in obtaining high yields
is the correct use of mineral fertilizers. The final results of all research in agriculture is obtaining high
yields of good quality crops, including raw cotton with good technological qualities.

During the study, the lowest yield of cotton was obtained on the non-approved in the control
variant without irrigation. And the greatest yield was obtained on the fertilized plot with the standard
fertilizer N120P80K60 kg / ha, the yield of raw cotton was 31.4 centners per hectare, which is 18.3
centners per hectare more compared to the control variant without fertilizers and without irrigation.

And also provides data on the study of raw cotton and the output of cotton fiber, depending on
the application of various doses of mineral fertilizers and irrigation regime. The use of mineral
fertilizers in combination with irrigation is not only a means of increasing crop yields, but also on the
quality of agricultural products.
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‘Ymberaes H., I0KTOp CeNbCKOX03AHCTBEHHBIX Hayk, akatemuk HAH PK.

Burapaes O.K., kan1uaar cebckoOX03sCTBEHHBIX Hayk

Kocrakos A.K., kKaHauaar cebckoX03siCTBEHHBIX Hayk

TOO «Ka3saxckuii HayqHO-HCCIIE0BATENBCKHI HHCTUTYT XJIONKOBOZICTBA», ATakeHT, Pecny6mnka
Kasaxcran

BJIHMSTHHE TEMIIEPATYPBI HA BBIKHBAEMOCTH KYKOJIOK XJIOIIKOBOM
COBKHM (Helicoverpa armigera Hb.)

AHHOTauMs

Xnomyarhuk B Kasaxcrane BosaenbiBaercst Tobko B TypkectaHckoi o6nacTi Ha nioianm
120-130 Thic.ra, npu cpeaueii ypoxaiinoctn 24-26 w/ra. B rocyaapcTBeHHOl nporpaMme pasuTHs
AIIK PK Ha 2017-2021 rojis nocTaBlieHa 3aj1a4a MOBBICHTS CPEIHIO YPOKaHHOCTb XJIOMYaTHHKa 10
pecry6imke 10 30 wra k 2021 rozy npu cpeaneii miowmaayu nocesa 100,0 Toic.ra.

Jins noBelenns cpesHelt ypoKalHOCTH XJIOMYATHHKA BIMSIOT MHOrMe (akTopbl, B TOM
cnaoe BHeIpeHWe MHHOBALMOHHBIX TEXHONOTMM BO3JE/BIBAHMS, WHTETPUPOBAHHON 3AlIUTBI OT
BpeJuTeNei U yCTOHYMBBIE K BPEUTEINSM COPTOB.

W3BecTHO, YTO YMCIIEHHOCTh OCHOBHBIX BpeAWTeNell XJIOMYaTHUKA He Kakblit ron Gbisaet
OJIMHAKOBO#. UMCIEHHOCTh MHOTMX BHJIOB HACEKOMBIX B MPUPOIHBIX YCIOBHAX CHIBHO Kosebretcs
N0 rojaM, OAWH M TOT Xe BHI B OJHH TOJbI MOXET He WMETh KaKoW-TGO 3KOHOMUUEeCKOit
3HaYUMOCTH, @ B JIPYrMe — MOXKET CTaTh MaccoBbiM BpeauTeneM. [Toatomy mpoGnema koneGaHmil
UHCIIEHHOCTH HACEKOMBIX W M3YYeHHE MPUYMH, UX ONpeeNsIounX, TecHeuuM 06pa3oM CBA3aHbI ¢
BOMPOCAMH 3alMTHI ypoxas. HaGmonenus 3a IWHAMHKONM YHCIEHHOCTH CTAHOBMTCS BakHeiLumm
3/IEMEHTOM TIPOTHO3a X Pa3MHOKEHHS.

B nauHoli cTaThe mpeBelieHbl pe3yNbTAaThl MCCENOBAHHS 1O ONPENENEHUIO BIUAHHA
TeMINepaTypbl BO3/lyXa Ha BbDKMBAEMOCTD KyKOJIOK XJIONKOBOI COBKM B YCIIOBUAX CBETIONO cepo3ema
© GIM3KMM 3a5IeraHieM YpOBHS IPyHTOBBIX BoA MakTtaapaibekoro paiiona TypkecTanckoii oGnacTi.

Kniouegsie cnosa: xnonuamnux, xnonxosas cosxa, kykonxa, memnepamypa, ypodicaiinocms,
GbLIICUBAEMOCTID.

B Pecnybnnke KasaXcTaH XIIONKOBOACTBO SBISETCA OZHWM W3 OCHOBHEIX OTpacrieit
arpapHOro  CeKTOpa  JKOHOMMKHM,  TMO3TOMY  ONpeleNieH  MPHOPHUTETHBIM  HAmpaBieHHeM
rocyapcTBeHHoi nonutiku B cepe ATTK.

JUns noBblweHHs cpeaHel ypOXKalHOCTH XIJIOMYaTHHKA BIMSIOT MHOTHE (akTOpbl, B TOM
YHUCNIe OTCYTCTBMS MHHOBAUMOHHBIX TEXHOJIOTMH BO3JIC/IBIBAHUSA, MHTErPHPOBAHHON 3aLUMTHI OT
BpeuTeNel U YCTOHYMBBIX COPTOB K BPEMTEIISM.

HanGonbumit Bpex moceBam XII0MUAaTHIHKA HAHOCAT: OOBIKHOBEHHBI NayTHHHDI KIew, T/,
KapaJlpHHa W XJIONKOBAas COBKa. Bce 3TH BUIbI ABNAIOTCA MHOTOAIHBIMU BPEATENAMH GOJbLIHHCTBA
KYJIbTYP, BO3JIE/bIBAEMBIX B YKA3aHHOM PErHOHe.
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CBOPHUK TPYAOB MEXXAYHAPOAHOM HAYYHO-NPAKTUMECKOMN KOHPEPEHLLUM

OIEHKA YCTOMYUBOCTH OTEYECTBEHHBIX U 3APYBEXKHBIX
COPTOB XJIOITYATHUKA K XJIONKOBOW COBKE

Kocmaxoe A.K., Ymoemaes H., Buzapaes O.K.
Kasaxckuii HayqHO-HCIIe/[0BATEIbCKHiT HHCTUTYT XJIONIKOBO/CTBO,
Ataxent, Peciy6nuka Kasaxcran, e-mail: kazcotton!1 S0@mail.ru

B Pecry6nuke Kaszaxcran XJIONKOBOJACTBO SBJIACTCA OAHWM M3 OCHOBHBIX otpaciei
arpapHoOro CEKTOpa IKOHOMHUKH. XJIOMOK OG/ajaeT BhICOKOH KOHKYPEHTOCTIOCOOHOCTBIO
¥ BBICOKHM 9KCTIEPTHBIM TIOTEHIIHAIOM, TI03TOMY OTpPE/Ie/IeH NIPHOPHTETHBIM HANPABICHHEM
rocynapcTBenHoii nonutrku B chepe ATIK.

Xnonuarauk B Kazaxcrane BO3/e/biBaeTcs To1bKO B TypkecTaHCKoi 061acTh Ha ruiona-
m 120-130 Thic.ra, npyu cpeaneil ypoxaiinoctu 24-26 wra. B TOCYAapCTBEHHOH MporpaMme
passutus AIIK PK na 2017-2021 rozbl nocraBiieHa 3aj1a4a NOBBICHTE CPEIHIO yposKaii-
HOCTB XJIONYATHHKA 110 pecry6uke 10 30 wra k 2021 rofy npy cpeaHeii miolaa nocesa
100,0 TeIC.TA.

J1ns TIOBBIIIEHUS CPEIHEit ypOXKAHHOCTH XJIOMYaTHHKA BIHAIOT MHOTHE (akTopsbl, B TOM
YUCJIE OTCYTCTBHA WHHOBAIIMOHHBIX TEXHOJIOIHWH BO3/CJIbIBAHMA, HHTCFPHPOBSHHOﬁ 3alMUThI
OT BpeAUTENIeH U YCTONYMBBIC K BPEIUTEIISIM COPTOB.

B OCHOBHOM, IJIOIOBBIE OJIEMEHTBI XJIOMYATHMKA TMOBPEXKIACT XIJIONKOBAsA COBKaA
(Helicoverpa armigera Hb.), rycennupl u 6a604KH, KOTOPOH MOBPEKAAIOT GYTOHDI, LIBETbI
¥ KopoGouky xyornyarHuka [1]. oBpexnénnbie OyTOHBI U LIBETHI ONA/IAIOT. Tlo nanHbIM He-
KOTOPBIX HcCIIe0BaTeneit [2] B TOAbl MACCOBOTO PA3MHOXKEHHS XJIONKOBO COBKH, OT 3TOT0
BpeauTens Tepsinochk uHorna 20-30% yposkas XJIOMYaTHHKA, a Ha OT/ENbHBIX X03sHcTBaX
notepu aocturaiu aaxe 70 % u Gonee.

K 50-M roiam, Korzia MeCTHIMBI CTAIH IPUMEHSATH MOYTH MOBCEMECTHO, CO3/1aJI0Ch MHE-
HHe, 4TO BONPOC 0 GopbGE C BPEMTENIAMHU B LIEJIOM PELIEH, OCKOJIbKY MECTHLIMbI 00ecred -
BaJIM BHICOKYIO 9 ()EKTHBHOCTE, OBUTH MPOCTHI B IPMMEHEHHH H AaBAIN HE3aME/UTHTE/IbHbIC
pesynbrarhl. OJHAKO yiKe Yepe3 HECKOJIBKO JIET B CBA3H C MACCOBBIM BHEIPECHHEM CHHTETH-
YECKMX XMMMKATOB BO3HMKIIM TPYAHOCTH KaK 9KOHOMHYECKOTO, TaK M CAHMTAPHO JKOJIOTH-
4ecKkoro mopska. [10CTeneHHO aKTyalIbHBIMA CTAIM BONPOCH! o0ecredenns 6e30nacHocTi
OKPY’KAIOLLEH Cpe/ibl X OXPaHbI IPHPOHI [3].

11IMpOKOE 1 4acTO He KOHTPOJINPYEMOE IPHMEHEHHE MECTUIIMIOB IPHBEJIO K CEPbE3HBIM
OTPHILIATEbHBIM TIOCIIEACTBHSM, MOABUINCH YCTOHUMBBIC K TIpEnaparaM BPeJHbIC OpraHu3-
MBI U TIOMyJIS1HH, 60pb6a ¢ KOTOPBIMH MPAKTHYECKH HEBO3MOKHA [4].

OuCHHBaﬂ CHUTYalHIO, CI0XKHUBIIYIOCA Ha XJIONMYAaTHHUKEC B TEUYCHUH JBYX MPEABIAYLINX
necstuneruit, [LU. Cyxopyuenko [S] yka3bIBaeT, 4TO OJHOCTOPOHHEE MCIIOJIb30BaHHE Clie-
HMAIBHBIX METON0B GOpPLOBI, HAMPUMEp MECTHIM/OB, HE pelIaetr, a HaoGopoT, ycyrybnser
npodiemMy BpeiTeei.

OJHUM U3 OTPULIATEIILHBIX MOCIIECTBHIT HCIIONB30BAHUA XHMHUECKOTO METO/1a ABIACTCS
BO3HHKHOBEHHE YCTOMYMBBIX K MECTHLIMAAM MOMYJISALHI BpeUTeNeH Ha XJIOMYaTHUKE Kak
«Haubonee HHTEHCHBHO 00pabaThIBAEMOH KyIbType».

Ha cerozusi, B COBpeMEHHBIX arpoOHOIIEHO3aX COPT BHICTYNAET KaK IEHTPAIbHOE Onpe-
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KOMIUIEKCY — TOJIOKUTEIbHbIX — [PU3HAKOB, OMOJIOTHYECKUM  OCOOCHHO!

Mopdosiorndeckum rpusHakam. [1o KoMIiekey npu3HaKoB BbiieeH | copToodp
wm 16,6 %, no oraenbHbIM npu3Hakom 2 obpasua (33,4 %) u mo cpe
nokasaresto Ha ypoBHe cranaapra | obpaser (16,6 %), 3abpakoBano 2 o6past
33,4 %.

Jluteparypa:

1 Anumyxamenos C.C., Xoanopos M.Y., Xamunosa X.M., 3yxpuauHosa
N3yuenne Mukpodopsl cemsiH oBole - O6ax4eBbiX KyiabTyp // Matep. me
Hay4.-MPAKT. KOH(. «HayuHO-MHHOBALIMOHHBIE ~ OCHOBBI
KapToeIeBOACTBA, OBOLICBOACTBA M OaxueBojcTBa B pecrmyOinke Kaszax
Aumartsl, 2016. — C. 60-61.
2 I'ynamox T.I'. baxueBoactBo Kaszaxcrana. — A: PI'TI HUW skonom
pa3BUTUS CEIbCKUX TeppuTopHid. - 2006. - C. 33-36.

VK 631.8.

9KOHOMHUYECKAS YO®EKTUBHOCTb XUMUYECKHUX ITPU
B 3ALLIMTE OT OCHOBHBIX BPEJIUTEJIEN XJTOMYATHUKA

Ymberaes U., Kocrakos A., Burapaes O.
TOO «Kasaxckuii HayuHo-uccaedo8amenbekuil UHCMUmMym XaonKo8ooc:
Amarenm, Kaszaxcman, e-mail: kazcottonl 150@mail.ru

The chemical method is a leading one in the protection measures system £
cotton. This is due to a number of circumstances, namely: timing of
possibility of complete mechanization of all processes, flexibility of this method

B cucreme MeponpusTHii Mo yBeJIMUYEHUIO MPOM3BOACTBA XJIOMKA-ChIPLIA, B
MECTO 3aHMMAET 3alUuTa XJIOMYaTHUKA OT BpeanTesneil. TeXHOMOrHIo npon3se
XJIOMKA-ChIPLIa HEBO3MOXKHO MpeAcTaBuTh cebe 0e3 HayuyHO OO0OCHOBaHHE
BBICOKOA((HEKTUBHBIX CHCTEM 3aLUMThI XJIOMYATHAKA OT BPEAUTEINCH, TaK KaK I
OT KOMIUIeKca BpeauTeneil JocturailoT Hepeako g0 25-30 u  Goaes
MOTEHLMAIBHOTO yporkasi. DTo o3Hawaet, uTo u3 30 1/ra npeanoiaraeMoro
Mbl OTaeM Bpeauteasim 7,5-9,0 1. DTo, 3HAYMT, 4TO yIOpOXKAETCs cebecTon
XJIOMKa-ChIplla M HAHOCHTCSl MPSIMOH  yiiepd HKOHOMHYECKOMY [OTEH
(epmepckuX  XO3sHCTB, CHIKaetcs 10xox  depmepa. [lostomy moBss
TEXHUUYECKOH M IKOHOMHUUYECKOH d(pdekTHBHOCTH GOpbrObI €  BpEIHTE.
XJIOTIKOBOJICTBE SIBJISETCS KpaifHe BaXKHO# MPOOIEMOii.

Baxno, 4to0bl ObUIO AOCTHIHYTO MOBbIICHHE J(HOEKTHBHOCTH XHM:
CpeacTB MmyTeM 00paboTKH MOCEBOB TOJBKO B MECTAX, /i€ YUCICHHOCTD MPEB
MOPOrH BPEJOHOCHOCTH BPEIHBIX BMIOB, BHIOOpA TAKHUX IMPEMNapaToB, KOTOPEE
obecreynBain MHHUMAJIbHYIO KPAaTHOCTb MPH BBICOKOM COXPAHEHHH YpO:
YMEHbLIEHUH 3aTPaT CPe/ICTB. BeipaluBaemblil yposkaii 10KeH ObITh MAKCHM
COXpaHEeH OT BpeauTeNei, a 3aTpatbl Ha OOpbOy C HHMH — DKOHOM
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COJEPXKAHUE

Du3nKo-MaTeMaTHYECKHE HayKH

Capeasaxos T./].
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Kasanogckuii E.C., KapaGauos B.I1., KneGencon K.A.
3JIEMATEHO3 CEBEPHBIX OJIEHEN M METO/[bI BOPbBBI C HUM ...

Koocaxmemoe C.K., FOroaues X K.
BJIMSIHUE MUHEPAJIbHBIX V/IOBPEHUI
HA POCT Y BbIXO/] CESIHLIEB TTOBUCJION BEPE3BI ...

Ioxposckas M.H., Opunos LL1X., Amanoe ®.5., Xycanos O.H.
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BUOMACCHI CA®JIOPA B BOT'APHBIX VCJIOBHAX

Cuués B.I", Axanosa H.H.

SODEKTUBHOCTbH GOCHPOPUTOBAHMS

KAK OCHOBHOT O TIPUEMA XMUMUYECKOM

MEJIMOPALIMU TTOYB B 3EMJIEJIEJIMHA POCCUMCKOM ®EJIEPALIM .

Vmbemaes H., Tazaes A., Maxmaodcanos C.
BJIMSHUE CITOCOBOB ITOCEBA
HA ®13MO0JIOI'MYECKHME IMPOLIECCHI XJIOITYATHHKA

Vmbemaes H., Bueapaes O., Kocmakos A., Cazoynnaes A.
PA3PABOTKA BUOJIOTMYECKOI'O METOJIA 3AILIMTHI XJIOITYATHHUKA

JKOHOMHYECKHE HayKH

Amaxosa C.I"
COBPEMEHHOE COCTOAHUE PA3BUTUA
TYPU3MA B PECITYBJIUKE CAXA (AKYTHUSA)....

Hypmyxameooea ILI.C., Tascuesa 3. /1., Cepanuna 3.C.
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Ceuenosa M.B.
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Menuuuﬂume HayKH

JKaxcvinvikosa A.K., JKymabexosa A. M.,
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V]IK 631.8

BJUSHUE CIIOCOBOB ITOCEBA
HA ®U3NOJIOTUYECKUE NPOLUECCHI XJIOMMYATHUKA

H. Ymberaes' A. Taraes?, C. Maxmaukanos®
! I0KTOp Ce/bCKOXO3ANCTBEHHBIX HayK, aKaJIleMHK, Fe€HepaIbHBIif IMpeKTop,
? KaHMAT CENbCKOXO3SHCTBEHHBIX HayK, 3aBe/lyIOllHii 0TaAeoM,
? KAHANAAT CENbCKOXO03AHCTBEHHbIX HayK, 3aBeJlyroLuit
OTJE/IOM TPaHC(epTa 1 ANANTALMH CellbCKOXO3ATICTBEHHBIX KYJITYp
' Haunonansasn Akajemus Hayk Pecny6nuku Kasaxcran,
123TOO0 «Kasaxckuii Hay4HO-HCCIIe/l0BATENECKHUIT MHCTUTYT XJI0NKOBOACTBa» (ATakenTt), Kasaxcran

Annomayus. B dannoii cmamve npusedens pesynmamos nabniodenuii Ha usmenene cmpykmypol
Kyema u nokasamenu Onunbl CuMnoOuaibiblx 6emeeti X10nuammuxa 6 3asucumocnu om PASIUYHBIX CXeM
nocesa u pazmewjenus pacmeHuil.

Kniouesuie cnosa: xnonuamnux, copm, cnoco6 nocesa, cxema nocesa, pasmewerue pacmenuii, e-
HOllocUYecKue Nﬂﬁ/l)()béﬂu}l, cmpoeuue Kycma xaonuamuuxa.

B cBoém nocnanuu Hapony Kasaxcrana npesuzent PK H. HasapGaes oT™eTin HeoGXoanMocTs B
TIOJIHOIi Mepe pean3oBaTh MOTEHIMAN arpoNPOMBIIIIEHHOrO KOMILIEKCa cTpatbl. "OcHOBHas 3ajaya — yBe-
JHYUT B 2,5 pasa IPOU3BOAMTENBHOCTE TPYAA H 9KCTIOPT nepepaboTanHoil TIPOZYKUMH CEIBCKOrO X03sii-
ctBa k 2022 rozy. Bee MepsI rocrosiepkkn HeoGX0AMMO HaNpaBUTh Ha MaciUTaGHOe TNpUBJIEYEHNE COBpe-
MEHHBIX arpoTeXHOJIOT|HU B CTpaHy [2].

HMeHHO 10dTOMY BO3HHKIIZ HEOGXOAMMOCTb Pa3paGoTKi HOBOH TEXHOJOMHH MOCeBA XJIOMYATHIKA
Ha OCHOBE MHTEHCH(UKALMH TpaHCHEPTA M A1ANTaLMN TeXHOMOTHIT KyJIbTYpbI 3eMIeeNus crpan Jlatnuckoii
Amepuki 1 KHP k MeCTHbIM MOUBeHHO-KIMMATHYECKHM YCI0BHAM tora Kasaxcrana ¢ YYETOM FeHeTHYECKUX
¥ OHONIOTHYECKMX 0COGEHHOCTeli HOBOTO, PalioHMPOBAHHOT0, OTEYECTBEHHOTO copTa «Makraapan —4011».

B nocrenne roasl B xnonkoceiouux crpanax [0xHoit Amepuki u Kutas Bo306HOBMII Hceneno-
BaHUA € 3arylW(EHHBIMU [10CEBAMH XJIOMYATHHKA © TYCTOTOH CTOAHMS 250-750 Thic. pactenuii Ha 1 ra na
CYIKEHHBIX /10 0T 45-70 M, MeXypPAIbAX. B COBpeMeHHBIX YCIOBUAX BO3AEbIBAHHS KyJIbTYp, B TOM YHCIIe
1 XJIOMYATHHKA, OCHOBHBIM (PaKTOPOM MOJTyueHHs BHICOKHX YPOKaeB ABIAETCS MHTEHCH(HUKALS TEXHOJIO-
THH [0CEBA XJIONYaTHUKA.

ToatoMy anst co3nanms G1aronpUsATHOro pocTa M PasBUTHA XIOMYATHUKA B YCIIOBHAX Cpe/iHe3aco-
JICHHBIX CEPO3EMHBIX 104BAX, ObLIN NPOBEEHBI HCCIENOBAHNS 110 YCTAHOBNCHHIO IPUMEHEHHS ONTHMAb-
HBIX CXeM T0CeBA X/IOMYaTHUKA. MHOMOJIETHHI CTAUMOHAPHBIN ONBIT NMPOBEASH Ha 9KCTIEPUMEHTANTbHOM
Gase KasHVM X/10MKOBOACTBA 110 METOMKE MOMEBBIX U BEreTALMOHHBIX OMbITOB ¢ XJIOMYaTHUKOM (1oJ,.
pen. A.W. Mmamanuesa, Coios HUXH, 1981) [1]. OnbiT npoBommacs Ha (one oteuectBeHHOro copra X101~
uaTHuKa «Makraapan-4011y. 3a105keH MeNKOACTAHOHBIH, CTalMOHAPHBIiT OTBIT.

B onbite n3yvanuch BapuaHTbl ¢ pasAUuHOI CXeMOH MOCEBa XJIONYATHHKA C pasMelIeHHeM pacte-
HuU 110 cxeme:

1) 90x9x1 ¢ rycroroii pactennii 120 Thic.luT/ra — TPaAMLHOHHBL noces;

2) 70x10x1 ¢ rycroroii pactenuii 134 Thic.mt/ra — ¢ Mexaypaabamu 70 cm;

3) 45x12x1 ¢ rycroroii pactenuit 180 Thic.wT/ra — CYXKEHBIii NoceB;

4) 80x11x2x10x1 ¢ rycrotoit pactenuit 200 Thic.wT/ra — JIBYXCTPOUHBIii MOCEB.

Io pesynbraram eHonornyecknx nece10BaHmii yCTaHOBEHA B3AHMOCBSA3b MEXKY CTPOGHHEM Ky~
CTa, THIOM TIO0BLIX BETBEil 11 CXEMOI pasMelleHHs pacTennii. BhislieHa o61uas 3aKOHOMEpHOCTb OTUET-
HOTO TOJIa M CXEMaM OMbITa: HeM GoJiee PaspexeHHO PAasMELIAIOTCA PacTeHus B psjke, B LIMPOKOPSIHBIX
nocesax 70-90 cM, TeM Huke 3aKIa/IbIBACTCA NEPBbIT CUMIOMHI 110 y3nam 1 COKpALIaeTes paccTOsHUE OT
KOPHEBOI Leiiky /10 MepBoii M100BOii BeTBHU.

V xnomuathika copta «Maxraapan 4011» npu TPAJMLIMOHHOI CXeMe N0ceBa XII0MIATHHKA ¢ MKy psi-
apavn 90 cM, co cxeMoil pasMernienmst pacTeHmii 90X8X 1, cpeiHss BBICOTA 3aKTAIKH TIEPBOTO CUMIIOAMS paBHa
B cpejiHeM 5,2 y3na, a ¢ MeXIypAabaMu 70 M, CO CXeMOil pasMeLeHus pacrenuit 70x10x1, cpeansis Beicota

© YwmGeraes U., Taraes A., Maxmamkanos C. / Umbetaev L., Tagayev A., Makhmadzhanov S., 2019
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KA3AKCTAH PECMNYBJ/IMKACHI BUTIM XXSHE FblSIbIM MUHUCTPIITI
«CbIPAAPUS» YHUBEPCUTETI
MINISTRY OF EDUCATION AND SCIENCE REPUBLIC OF KAZAKHSTAN
«SYRDARIYA» UNIVERSITY
MWUHUCTEPCTBO OBPA30BAHUA U HAYKU PECMYBJIMKU KASAXCTAH
YHUBEPCUTET «CbIPOAPUA»

JKOHOMMKA FRUTBIMAPBIHBIH JOKTOPBI, IIpodeccop
CepikoB berim CepiKy/IbIHBIH,

80 XXbUIJIBIK MEpPeNTOVMbIHA apHa/IFaH
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international scientific and practical conference
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STUDY OF THE RELATIVE STABILITY OF THE COTTON VARIETIES TESTED

I. Umbetaev’, O. Bigarayev?, A. Kostakov?
! Doctor of Agricultural Sciences, Academician, Director General
? Candidate of Agricultural Sciences, Deputy Director General
? Candidate of Agricultural Sciences, Academic Secretary
! National Academy of Sciences of the Republic of Kazakhstan
' LLP Kazakh Scientific and Research Institute of Cotton Growing (Atakent), Kazakhstan

Abstract. The resistance of domestic and foreign cotton varieties to the main pests is evaluated. Relatively re-
10 aphids and spider mite are varieties Bukhara-6, Bereke 07, A.N. Bayaut. Infection was 20-30 %. Gedera vari-
s less stable, the infection rate was 40 %, varieties 16-01, 16-02, 16-03, 16-04, 16.07 are relatively unstable, the
ion rate was 50 % and higher.

Keywords: plant protection, cotton, hazardous pests, entomophages, agrochemical method.

Turkestan region is one of the largest economic zones of the Republic for the production of agricultural prod-
All cotton crops, which are the main source of income in the cotton-growing areas of the region are concentrated
Cotton growing remains the most important branch of agricultural production, a source of raw materials for the
food, pulp and paper, and chemical industries.

Many factors influence the increase in average cotton yields, including the lack of innovative cultivation tech-
ies, integrated pest protection and pest resistant varieties.

The agrochemical method of control in an integrated system comes to creating conditions favorable for the de-
nt of cotton. This method is carried out by the correct use of crop rotation, cultivation of cultures resistant to
and diseases, tillage, agricultural techniques that impede the development and propagation of pests.

The presence of a sufficient gene pool of stable forms used as starting material for selection is an important el-
in the success of breeding for cotton resistance to pests.

R. Payinter [2] notes that for resistance to the spider mite, the length and density of pubescence of the leaves

#mportant.

1 S.N. Alimumamedov [1] argues that plant resistance to piercing-sucking pests depends mainly on physiologi-
sather than morphological characters. To detect the hereditary resistance of plants to pests, a thorough analysis of all

selationships of pests with plants is required. Hereditary inclinations when discovered should be strengthened and
when developing a stable variety.

While establishing cotton resistance to sucking pests of varieties zoned in the Southern Kazakhstan presents an

ity to cultivate relatively resistant varieties and reduce the frequency of chemical treatment.

To assess the stability (resistance) of zoned foreign and domestic varieties, lines, hybrid and other forms of cot-

the fertility and survival of the spider mite on plants of this variety was established, the dynamics of the number of

mites and aphids and the endurance of plants were studied.

The main method for assessing the resistance of a variety was to determine the fecundity of a spider mite in the
wvarieties. In laboratory conditions, the fecundity and survival of the pest was determined, in the field — the dy-
of its abundance on cotton of various varieties, lines, hybrid and wild forms.

When considering relationships in the plant-phytophage system, one should take into account not only damage
by pests to the plant, but also the effect of the plant on the population system of the insect. In particular, the re-
of a plant variety, acting on a population, reduces its number, structure, fecundity, and other biological indica-
The variety is of great importance in the formation of the plant-pest system.
According to modern concepts, the factors of plant immunity to pests are divided into the following groups.
1. Selectivity (preference) — the choice of a plant by insects for laying eggs and nutrition.
2. Antibiotic effects (antibiosis) — the negative effect of plants on the pest during nutrition.
3. Endurance — the ability of a plant not to significantly reduce its productivity when damaged.
Selectivity (preference) or its absence means a combination of plant characteristics and insect reactions that
or oppose the use of this plant (or variety) for laying eggs, food and shelter. The term antibiosis refers to the
effect exerted by a stable variety of a fodder plant on certain phases of the life cycle of an insect feeding on it.
of plants causes negative reactions in insects.
Endurance is the property of plants to restore impaired organ functions, compensate for damage and helps the
«casily cope with damage and form a good crop. Based on this, we were not faced with the task of creating a sus-
variety of cotton. The main objective of our research was to study the degree of damage by sucking pests of
#nd foreign varieties in the conditions of Southern Kazakhstan. The experiments were conducted on selective cot-
of the «Kazakh Research Institute of Cotton Growing» LLP.

1. Bigarayev-O., Kostakov A. / VmGeraes H., Burapaes O., Kocrakos A., 2020
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TESTING OF VARIOUS MEDIA FEED COMPOSITIONS

I. Umbetaev!, O. Bigarayev?, A. Kostakov?®, A. Sagdullaev*,
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2.4 Candidate of Agricultural Sciences, Deputy Director General;
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Abstract. 40 species of entomophages belonging to 13 families were identified on cotton in the conditions of
Southern Kazakhstan. With additional feeding of nectar flowers of nectariferous plants, the life span of the imago and
the fecundity of entomophages increases.

Keywords: plant protection, cotton, hazardous pests, entomophages, biological method.

Cotton growing occupies a special place in the economy of the Republic of Kazakhstan. Cotton is an export-
oriented crop, so Turkestan agrarians are always highly interested in it.

Protecting plants from agricultural pests is an important factor in preserving the grown crop, and now that gov-
ernment support is so strong, it’s time to switch to innovative cotton cultivation technologies. In this connection, the
scientists and experts in the field of crop protection have a task to find effective ways for integrated protection, involv-
ing the rational and integrated use of all plant protection methods.

Recently, more and more attention has been paid to the integrated system of protecting the most important
crops from pests in all countries of the world, including Kazakhstan.

One of the applications of entomophages is seasonal colonization, that is, laboratory breeding with subsequent
saturation of cotton fields with them.

The laboratory productivity of these entomophages depends on the quality of the artificial nutrient medium. To
increase the profitability of biolaboratory and biofactories, it is necessary to improve artificial nutrient media.

Bracon is well bred on caterpillars of wax moth, mill and southern barn flares in laboratory conditions.

Wax moth is a pest of beekeeping: caterpillars, eating, damage honeycombs in hives, in warehouses and wax-
works. It is widespread in Central Asia and is found in two forms — large and small. Both species lead almost the same
way of life and are well bred in laboratory conditions. We are mainly interested in a large wax moth.

The developmental duration of the individual stages of the large wax moth under the natural conditions of the
stage: eggs 7-10 days, caterpillars 25-30 days, pupae 8-10 days and adults 9-20 days.

The quality of the nutrient medium for breeding moths and barn flares is of great importance for obtaining
highly effective parasites, with a deficiency of one or another component in the diet, with uniform or insufficient feed-
ing, the moth experiences carbohydrate or protein starvation, as a result of which the spawning caterpillars and butter-
flies are underdeveloped, inactive, lag behind growth, have low fecundity, there is an instability to diseases.

For the preparation of feed use flour (preferably corn), merva, sugar, table waste, dried fruits, grape flour,
brewer's yeast, etc.

The most optimal composition of the nutrient medium was developed by scientists of Uzbekistan in 1980
(Kh.R. Mirzalieva [1]), which is widely used in biological laboratories. However, in the conditions of Southern Kazakh-
stan, some components are expensive, which leads to decreasing in the profitability of biological laboratories.Some are
scarce, leading to the problem of mass breeding of bracon. Therefore, it is necessary to replace some components of the
nutrient medium, but at the same time it is necessary to maintain a high biological indicator of the viability of the bio-
material (for this purpose we tested various combinations of the components of the nutrient medium).

The studies were conducted at the Zhetisay biofactory in the Zhetysay region, the Turkestan oblast.

Option 1 - Kh.R. Mirzalieva’scomposition of the nutrient medium

Option 2 — from the composition of option 1, instead of table waste, dried fruits were increased.

Option 3 — also table waste was replaced by an increase in dried fruits and instead of grape waste flour, the
amount of merva was increased (table 1).

© Umbetaev 1., Bigarayev O., Kostakov A.. Sagdullaev A. / YmGeraes H., burapacs 0., Kocrakos A., Caryanaes A., 2020
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Annomayusn. B dannoii cmamoe npuedennl pesynbmamos HabniooeHuil Ha usMeHenue CmpyKkmypbl
Kyema u nokasamenu Onunbl CUMROOUATHBIX 6eM6ell XIONYAMHUKA 6 3AEUCUMOCHIU OM PASTIUNHBIX CXeM
nocesa u pasmewjenus. pacmenuil.

Kniouessie cnosa: xnonuammux, copm, cnocob noceed, cxema noceed, pasmeujenue pacmenuil, ge-
HoNo2uuecKue HAbAI0OeHUs, CpOeHUe Kycmd XA0NYAmHUKA.

B cBoém nocnannu Hapony Kasaxcrana npesusent PK H. HasapGaes oTmerin HEOOXO0MMOCTh B
TIOJIHOIi Mepe peann30BaTh MOTEHUHMaN arpoNpPOMBIIIIEHHONO KOMILIEKCA CTPaHbl. "OcHoBHas 3aj1a4a — yBe-
JIMYKMTE B 2,5 pa3a NpOU3BOAMTENLHOCTb TPY/A M IKCIOPT nepepabOTaHHOI TPOLYKLMH CELCKOrO X03sii-
crBa k 2022 roy. Bce Mepbl rocroyiepikki HeoGX0AMMO HanpaBuTh Ha MacuitabHOe NpHBJIeYEHHe COBpe-
MEHHBIX arpOTEXHOJIOTHH B CTpaHy [2].

HmenHo MO3TOMY BO3HHKJIA H606X0)1HMOCTB pazpaﬁo‘rku HOBOM TEXHOJIOTMH MOCEBA XJIOMYaTHUKA
Ha OCHOBE MHTeHCH(UKALMM TpaHC(epTa U ajanTauuH TeXHONOrHi Ky/IbTY bl 3eMJIC/Ie/ns CTpaH JlaTuHckoit
Amepmm 1 KHP k MeCTHBIM TNOYBEHHO-KJIMMATHYECKUM YCIIOBUAM KOra Kazaxcrana ¢ YU€TOM T€HETHYECKUX
11 GHOMOTHYECKUX 0COBEHHOCTEl HOBOTO, PalloHHPOBAHHOTO, OTeYecTBeHHOro copTa «MakTaapain —4011».

B nocieHue rofbl B XJIOMKocelomux crpanax FOxHoil Amepuki n Kuras Bo300OHOBUIM HCCIe/0-
BaHUs C 3aryLIEHHBIMU TIOCEBAMH XJIONYATHMKA C IYCTOTOH cTosHus 250-750 Thic. pactenuii Ha | ra Ha
CyKeHHBIX 110 OT 45-70 cM, MeK1ypPAAbAX. B COBPeMEHHBIX YCIOBHAX BO3AC/bIBAHMA Ky ILTYP, B TOM HHCIE
W XJIONMYaTHUKA, OCHOBHBIM fbaKTOpOM MOJyueHUs BbICOKMX ypoxaeB ABIACTCH HHTEHCH(l)HKauPIﬂ TEXHOJI0-
UK [I0CeBa XJIOMYaTHHUKA.

l'loaromy A1 CO31aHus 6naronpm‘moro pocTta U pasBUTUA XJIOMYaTHHKA B YCJIIOBUAX CpeaHe3aco-
JIECHHBIX Cep03§MHHX no4Bax, ObLTH NpOBEAEHbBI MCCIIeI0BaHUs 10 YCTAHOBICHUIO NTPUMEHEHUSA ONTUMAJIb-
HBIX CXEM IoceBa XJOMYaTHHUKA. M=HoroneTHui c‘rauuox—xapnblﬁ OnBIT ﬂpOBe}:{éH Ha JKCIEPUMEHTaIbHOM
Gase KasHMM XJI0MKOBOACTBA M0 METOIMKE TOJNEBBIX M BEreTALMOHHBIX OMBITOB C XJIOMYaTHUKOM (MOA.
pen. A.W. Mmamannea, Coios HUXH, 1981) [1]. Ombir npoBoauncs Ha (hoHe 0TEYeCTBEHHOrO COpTA XJIOM-
yaTHuka «MakTaapan-4011». 3an0%keH MelKOAENIHOUHBII, CTalOHAPHBbIiT OTIBIT.

B onbiTe M3ydannch BApUAaHThI C PA3IMYHON CXEMOIi 10CEBa XIIONMYATHUKA C Pa3MELLCHHEM pacTe-
HU 110 cxeme:

1) 90x9x]1 ¢ ryctoToii pactesnii 120 ThIC.WIT/ra — TPAAMLMOHHBIH M10CEB;

2) 70x10x1 ¢ ryctoToii pactenuii 134 ThiC.LIT/ra — ¢ MEKILYPALBAMH 70 cm;

3) 45x12x1 ¢ rycroroii pactenuii 180 Thic.LUT/ra — Cy)KeHbIH M10CEB;

4) 80x11x2x10x1 ¢ rycrotoii pactenuii 200 THIC.LUIT/TA — IBYXCTPOYHBIH MOCEB.

ITo pesynbTatam (eHOTOrHUECKHX HCCIEN0BAHMH yCTAHOBIICHA B3AUMOCBA3b MEXK/Y CTPOCHHEM Ky~
cTa, TUIIOM TUIOZIOBBIX BETBEil M CXeMoii pasMelleHus pacTeHuil. Beisiena ob1as 3aKOHOMEPHOCTh OTYET-
HOrO rojia M cXeMaM OIbITa: 4eM 0ojiee paspeskeHHO pasMellaroTCs PacTeHUs B PSJKE, B LIMPOKOPAAHBIX
nocesax 70-90 cM, TeM HIDKe 3aK/IaJblBaeTCs MepBblil CUMIOMIL 10 y3/1aM M COKpALIAETCs PacCTOsHME OT
KOpPHeBoil Leiiki 110 NepBoii 1101080 BETBU.

V xson4arHuka copra «Makrtaapan 4011» npu TpaAMLHOHHOI CXeme roceBa XJIOMYaTHHKa ¢ MeXAYpsi-
nbsivi 90 ©M, co cXeMoil pasMelleHus pacTennit 90x8x1, cpe/Hsis BbICOTa 3aK/a/KH NEPBOrO CHMIOAMA paBHA
B CpefiHeM 5,2 y31a, a ¢ MexIypsabamMu 70 cM, co cXeMOii pasmelleHns pacrenmii 70x10x1, cpenuss BbicoTa

© Ywm6eraes ., Taraes A., Maxmamwkaros C. / Umbetaev ., Tagayev A., Makhmadzhanov S., 2019
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DEVELOPMENT OF A BIOLOGICAL METHOD OF PROTECTING COTTON
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Abstract. Cotton is protected from pests in the South Kazakhstan mainly through the use of chemi-
cals that have distinct advantages over others: available, relatively cheap, and quickly and effectively de-
stroy harmful insects. However, a long-term use of the same insecticides or preparations with a similar
mechanism of toxic action results in the emergence of resistance. There is a problem of resistance to pesti-
cides of harmful insects and non-cotton mites. Finally, the environment is polluted with a highly toxic chemi-
cal compounds. Also, the massive and ofien unnecessary use of chemicals results in the disruption of the bio-
logical equilibrium in crop biocenoses, since some predators and parasites of harmful insects and ticks’ in-
secticides act more strongly than pests, which results in new outbreaks of the latter. As a result, some in-
sects, previously unobtrusive components of cotton biogeocenosis, turn into the most important pests due to
the mass death of their predators and parasites, which are much more susceptible to the action of toxic
chemicals.

Keywords: plant protection, cotton, hazardous pests, entomophages, biological method.

Biological method differs from the chemical one and other methods of struggle by the specificity of
the action of biological agents, their harmlessness to the environment, humans, beneficial insects, self-
renewal and independent distribution of beneficial organisms and the duration of the effect. This method at
low cost can give a great economic effect, which not only ensures the reduction of the number of Depreda-
tors to economically imperceptible sizes, but also prevents their mass reproduction. In addition, the use of
biological agents in plant protection is almost free from such disadvantages as the presence of residues of
commonly used chemicals in cotton growing.

Main ways of using natural pest enemies in biological control are seasonal colonization of local en-
tomophage species [1, 4, 7].

The greatest scale applied work with trichogramma. The advantage of using egg parasites is to de-
stroy the pests at a harmless stage. In addition, possessing short periods of development, they quickly accu-
mulate during growing and leaving. The relative simplicity of breeding them on host eggs is also important.

Taxonomy of Trichogramma evanescens Westw. species is very complicated. Species criteria pro-
posed by various researchers [5, 6, 8] are not comparable. The issue is under study by scientists from differ-
ent countries.

Under natural conditions, many, usually polyphagous entomophages, cannot independently control
the reproduction of Depredators. The number of such entomophages depends on additional hosts (victims)
and grows slowly.

In agrobiocenosis, additional hosts are few or even absent. Therefore, in the laboratories of pre-made
mass breeding proven parasites and predators are produced. They are released to the fields in those periods
when the depredator development phases appeared, due to which they live, and when native species are still
scarce in natural conditions.

It is quite natural that this method is applicable only to those types of parasites and predators, the
breeding technique of which in the laboratory allows for quick and cheap reproduction of them in mass quan-
tities.

In this way, in the conditions of the south-Kazakhstan, egg crops of the genus Trichogramma
(Trichogramma evanescens Westw.) can be most successfully and widely used on cotton crops.

© Umbetaev L., Bigarayev O., Kostakov A., Sagdullaev A. / YmGeraes U., burapaes O., Kocrakos A., Caraynnaes A.,
2019
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EFFICIENCY OF BIOLOGICAL PROTECTION AGAINST THE HELICOVERPA ZEA

1. Umbetaev', O.K. Bigarayev?, A.K. Kostakov®
! Doctor of Agricultural Sciences, Corresponding Member of NAS RK, General Director,
2Ph.D. Agriculture, Deputy General Director, * Ph.D. Agriculture, Academic Secretary
Ltd. Kazakh Scientific and Research Institute of Cotton Growing (Atakent), Kazakhstan

Abstract. Long-term use of insecticides or products with a similar toxicity mode leads to the pest resistance,
the environment is polluted with highly toxic products, and the biological balance in the biocenoses of crops is dam-
aged leading to intensive reproduction of harmful organisms. Therefore, it is forbidden to apply chemical treatments in
case of low number of pests and in the same fields where a significant number of entomophages is observed.

Keywords: cotton, biological method, pests, yield, entomophages.

In Kazakhstan, cotton is cultivated only in the Turkestan region on 120-130 thousand ha. Mostly farms sow the
domestic, competitive cotton varieties M-4011, M-4017. The average cotton yield in the region is 25-28 kg/ha, which is
significantly lower than the developed foreign cotton-growing countries.

Integrated plant protection plays an important role in increasing the average cotton yield in the region, espe-
cially biological control of the main cotton pest — Helicoverpa zea.

It is well known that the maximum effectiveness of biological control can be achieved by applying a
Trichogramma against eggs and Habrobracon against caterpillars of Helicoverpa zea.

Many farms confirm that 6-8 chemical treatments have not provided cotton yields before now, but nowadays
high yields are possible with 2-3 treatments of crops. When introducing and using integrated cotton protection, up to 8
mc of raw cotton is saved on each hectare, and these treatments not only help to reduce the pesticidal load, but also cre-
ate the necessary conditions for development of entomophages.

The results of scientific research of the Kazakh Research Institute of Cotton LLP in 2018-2019 “Development
of recommendations for improving the cotton growing technology in the South Kazakhstan region and for increasing
the effectiveness of control (chemical, biological, etc.) of especially dangerous cotton pests™ shows the effectiveness of
the biological control method with the competent and proper use of entomophages in cotton crops.

The purpose of this scientific work is increasing the yield and quality of raw cotton, improving the cultivation
technology and increasing the effectiveness of especially dangerous pests control on cotton including biological meth-
ods. Many farms do not know that it is forbidden to use chemicals in case of low number of pests and in the same fields
where a significant number of entomophages is observed. Trichogramma is least resistant to pesticides, therefore, chem-
ical treatments, if necessary, shall be performed no earlier than 4-5 days after the egg-eaters liberation.

The effectiveness of biological control methods on cotton crops depends on activation of natural parasites and
entomophags, the seasonal colonization of Trichogramma and Habrobracon, the use of microbiological products — den-
drobacillin and bitoxibacillin. The main parasites and entomophags are Trichogramma, Habrobracon, lacewing, Tachina
flies, Orius, Scolothrips acariphagus, Coccinellidae, etc. These entomophages significantly reduce the number of pests
in cotton crops if used timely.

Many researchers come to the conclusion that with parasitized Helicoverpa zea caterpillars by 30 % and the
presence of about 180-200 pieces of polyphages per 100 plants, pesticides are not obligatory [1, 2, 3].

Important factors of using the biological method are temperature and humidity. At an air temperature of 30 °C
and relative humidity of 35-40 %, the efficiency of the Trichogramma decreases. If we disseminate entomophages in the
evening and at night, and then water the field, so the temperature in the bush zone decreases by 5-10 °C, and air humidi-
ty increases by 30-35 %, which contributes to intensive egg laying by the Helicoverpa zea (Table 1).

According to the data of the meteorological station of Kazakh Research Institute of Cotton LLP for 9 months
0f 2019, the average air temperature was 15.5 °C, precipitation averaged 152.1 mm, which is 31.2 mm less in compari-
son with long-term data — 183.3 mm.

Table 1
The main meteorological indicators of 2019
(data from the weather station of the Kazakh Research Institute of Cotton LLP)
Precipitations, mm Air temperature, °C
Month Total for Long-term Deviati Total for Long-term Devinl
month average e month average -
January 272 32,0 4.8 -2,4 -2,9 -0,5
February 14 32,0 24,6 11 0,6 -0,5
March 26.8 48.0 21,2 8.6 L1 -3.4

© Umbetaev 1., Bigarayev O.K., Kostakov A.K. / Ym6eraes 1., burapaes O.K., Kocrakos A.K., 2020
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Recently, more and more attention has been paid to the integrated system of protecting the
most important crops from pests in all countries of the world, including Kazakhstan.

Interest in the biological method has increased due to harmful side effects of the widespread
use of pesticides.

This article summarizes the results of a study to determine the effect of additional
carbohydrate nutrition of flower nectar on biological indicators of the viability of entomophages in
conditions of light serozem with a close occurrence of the groundwater level of the Maktaaral district
of Turkestan region.
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Ymberaes H., 10KTOp CeNMbCKOXO3AHCTBEHHBIX Hayk, akanemuk HAH PK.,
Burapaes O.K., kaHIuaaT cerbCKOX03AHCTBEHHBIX HAYK,

Kocrakos A.K., KaHIHIAT CENbCKOXO3AHCTBEHHBIX HAYK,

TOO «Ka3axckuit HayYHO-HCCIIEI0BaTENbCKHH HHCTHTYT XJIONKOBOJICTBA», ATaKEHT,
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3OOEKTUBHOCTH BHOJIOTMYECKOM 3AIUTHI IPOTUB XJIOIKOBOI COBKH

AnHOTAIAS
)lﬂmwu.ﬂoe TPHUMEHECHHWE HMHCEKTHLMIOB WM TpenapaTroB C ONU3KHM  MEXaHH3MOM

mmmﬂmmmmommm ('yc'mﬂmucm'npemrmcﬁ')

YHMCIIEHHOCTH BpEIWTENeil W Ha TeX Ke TIONAX, TJAC OTMEYCHO 3HAYMTENHHOE KOIHYECTBO
sHTOMOGaros.

Knwuessie crosa:  xaonyamuux, — OUOTOZUYMECKUIl  MeMOO,  6PEOHbIE  OPAHUMYI,
yposcaumocms, snmosmodazu.

B KasaxcraHe XJIOIMYaTHHK BO3/IENBIBAETCH TONBKO B TypKecTaHCKO#H o6macTw Ha ruromaau
120-130 Tric. ra. B ocHOBHOM d)epMepCKHE XO3AHCTBA CEIOT OTEYECTBEHHBIE, KOHKYPEHTOCTIOCOOHBIE
copra xuomyarauka M-4011, M-4017. Cpeanss ypoxaiHOCTb XJIOITYaTHAKA MO 00NacTH COCTaBIACT
25-28 wra, 9T0 3HAYMTENHHO HIDKE, YEM PA3BHTHIC 3apYOEKHBIC XIIONKOCECIONIHE CTPAHBL.

B moBBIICHMH CpejHell YPOXKaWHOCTH XJIOMYATHHKA MO 00NacTH GONBIIYI0 pONb WrpacT
KOMIUIEKCHAsA, WHTErPHPOBAHHAS 3alMTA PACTEHHH, OCOGEHHO GHONOrHYECKHEe METOMIBI GOpHOBI
TIPOTHB OCHOBHOTO BPE/IMTENA XJIOMYATHHKA — XJIOMKOBOH COBKH.

OO0mensBecTHO, YTO MaKCHManbHas ((EeKTHBHOCTE OHONOrHYecko OGOpsOBI JOCTHraeTcs
TyTeM MPHMEHEHHE TPHXOIPAMMEI IPOTHB SHII M rabpobpakoHa NPOTHE ryCEHMII XITONKOBOMH COBKH.

Muorue x034iCTBa NOATBEPKAAIOT, YTO paHbmie 6-8 KpaTHBIE Xumuueckue o6paboTku He
obecrieuHBaTH YPOXKaiHOCTh XITOIMMATHHKA, TO B HACTOATIEE BPEMS BHICOKHE YPOKAHHOCTH MOMyYaroT
u mpu 2-3 kparHOit oOpaborke moceBos. [IpH BHEAPEHMH M HCIIONB30BAHHH HHTETrPUPOBAHHOM
3aIMTHl XIIOIMIATHHKA COXPAHAETCA HAa KaXKJAOM TeKTape 0 8 Il XJIONKa-CHpa W He TOJNBKO
CMOCOOCTBYET CHIDKCHHIO MECTHIHMIHON Harpy3KW, HO M CO3aeT HEOOXOAWMEIC YCIOBHMA JUIA
Pa3sBUTHA FHTOMOGAros.

PesynbraTel HayuHBIX McclenOBaHMI, nposeaeHHbie B TOO «KasHUM xnonkoBoncTsa» 3a
2018-2019 romer mo Teme: «PaspaboTka peKOMEHZALMi 10 COBEPIICHCTBOBAHWIO TEXHOIOIHMH
BLIPANIMBAHMA XJIOMYATHUKa B ycnoBuAX IOxno-KasaxcraHckoil o0nacTd W MO  TMOBBINICHHIO
5 (eKTHBHOCTH  KOHTpONS  0cO0O  OMACHBIX  BPEIMTENEH  XJIOMYATHHKA  (XHMHYECKOrO,

79
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GHONOrMYECKOro M Jp.)» ToKasbiBaeT SPPEKTHBHOCTL OHONOrHYECKOro Merola GOphOBl TpH
rPaMOTHOM M NPABHIILHOM HCTIONB30BaHHH IHTOMO(AroB Ha N0CEBAX XJIOMYATHHKA.

Uenbio JaHHOM HAYYHOW WCCIEIOBAHMI ABNACTCA TOBBINICHHE YPOKAWHOCTH M KauecTBa
XJIOMKA-CHIPIIA, COBEPIICHCTBOBAHUA TEXHONOTMM BO3NCNBIBAHMA M yBenwueHus SdexkTuBHOCTH
3aMMTHl  XJIOMYaTHAKA OT 0COOO OMACHBIX BpEAMTENEH, B TOM 4YHMCIE C HCHONb30BAHHEM
GHoNOrHYecKHX MeToIoB. MHorHe (epMepcKHe XO3SHCTBA HE 3HAIOT, YTO 3aMpEmIacTcss MPUMEHATH
XHUMHYECKHe 0OpabOTKH NPH HU3KOW YHCIIEHHOCTH BPEIHTENEH W Ha TeX XKe TOJAX, TJe OTMEYEHO
3HAYMTEBHOE KONMYecTBO 3HTOMOGaroB. TpuxorpaMma HaWMeHee YCTOWYMBBI K MECTHLMIAM,
M03TOMY XMMHYECKHE 00pabOTKH, €CITH OHH HYKHBI, IPOBOJAT HE PaHbIlie YeM yepes 4-5 qHel nocne
BBINTyCKa SHIeeaa.

D¢ heKTHBHOCTE GHONOrHYECKHX METOIO0B GOPHOBI Ha MOCEBAX XJIOMYATHHKA 3aBHCHT OT:
AKTUBW3ALIMM TIPHPOJHBIX TIAPA3UTOB M XMIIHMKOB; CE30HHOM KOJIOHM3aUMH TPUXOTPaMMBI H
rabpobpakoHa, TIPHMEHEHUA MHKPOOHOIOrHYECKHX TIpenapaToB-ACHAPOdALMITHHA u
Ourokcubapaa. CpeaM TNapasMToB W XMIMHWKOB OCHOBHBIM  ABJIAIOTCA — TPHXOTpamma,
radpoOpaKoH, 3Marornaska, MyXH TaXHHBI, KON OpPHYC, KIICIICA/IHEIH TPHIIC, OOXBH KOPOBKH M Jp.
OT1H 3HTOMOGArH 3HAYHTENBHO CHIKAET YHCICHHOCTh BPEAMTENEH Ha MOCEBAaX XIIOMYATHHUKA MPHU
CBOEBPEMEHHOM HCIONIb30BaHUH.

MHorHe  HCCENOBAaTENH — TOATBEPAIAIOT W TPHUXOAAT K  BBRIBOAY, 4TO TIpH
TIapa3sMTUPOBAHHOCTH TYCEHHI XJIOMKOBOW COBKM Ha 30 % u Hamume mpumepHo 180-200 ocobeit
MHOTOSIHBIX XUITHHAKOB Ha 100 pacTeHWii MOXHO He IPUMEHSTH necTHims [1, 2, 3].

BaxueiM (akTOPOM NPH HCIONB30RAHAA GHONONHYECKOrO METO/IA SRIAETCS TEMIIepaTypa u
BI@KHOCT Bo3ayxa. [Tpu Temnepatype Bozmyxa 30 °C M OTHOCHTENBHOM BIAKHOCTH BO3ayXa 35-40
% 3(hHEKTUBHOCTL TPUXOrPaMMBI CHIKaeTcs. Eciu paccensts SHTOMO(AroB BE4EpOM M HOYBIO, a
3aTeM IOJIHBATh IOJIE, TO TEMIEPAaTypa B 30He KycTa cHHkaeTca Ha 5-10 °C, a BIaXHOCTb BO3ayXa
yBenvuuBaetcs Ha 30-35 %, 4To crocofCTBYeT HHTEHCHBHOM OTKIIazKe vl coBkoi (Tabmmua 1).

Mo manneiM Meteoponorudeckoi cranmmn TOO «Kazaxckmit HUM xmonkoBoxcTea» 3a 9
Mecaues 2019 rox B cpereM TeMICpaTypa BosayXa coctasiuia 15,5 °C, BEMAno 0caikoB B CpEIHEM
152,1 MM, yTo Ha 31,2 MM MEHbILE YeM 110 CPABHEHHIO C MHOTOJICTHUMHM JaHHBIMH 183,3 MM.

Tabnuua 1 - OcHoBHble MeTeoponoruyeckue nokasarenu 2019 rona (nanHbie Mereoctanmuu TOO
«Ka3axckui HayuHO-HCCIIEIOBATENECKHIF HHCTHTYT XJIOITKOBOJICTBAY)

Mecsaupt Ocamku, MM Temmepatypa Bo3ayxa, °C
cyMMa 3a cpenHe OTKIIO- cymma cpemre OTKIIO-
MECSII MHOTOJIETHHE HEHHE 3a MECALl | MHOTOJNICTHHE | HEHHE
SlHBaps 272 32,0 438 -2,4 -2.9 -0,5
Deppans 7.4 32,0 24,6 1:1 0,6 -0,5
Mapt 26,8 48,0 21,2 8,6 7.1 -3.4
Anperns 81,3 39,0 -42,3 14,1 14,5 0,2
Maii 45 21,0 16,5 20,1 20,6 0,8
HioHs 2:1 6,0 3,9 25;1 24,3 -0,8
Hioms 0,5 2,0 1.5 27,8 26,6 -1,2
ABryct 1,4 2,0 0,6 252 24,1 1,1
CeHt6ps 0,9 1,3 0,4 19,7 19,3 0,4
Cymma 152,1 183,3 31,2 155 15,2 0,5
0CaIKOB
W cpeftHee
t°C

B mae Temmeparypa Obna Huke cpeaHemHoronetHed Hopmel Ha 0,5 °C, YT0 HeMHOro
OTPa3sHIOCh Ha POCTE H pPasBHTHH pacTeHHH. Temmeparypa Bo3dyXa HAXOMWIach Ha YPOBHE
MHOTOJIETHAX JAHHBIX, a KOJNHYECTBO OCAJKOB PE3KO OTIMYAIOCH MANBIM KONHYECTBOM (B Mae
MecsIe), 4TO OTPa3HIIOCh Ha MEUICHHOM IOABICHHH BCXOZOB BecHOH. B mione, mrone m aBrycre
TeMIiepaTypa Bo3yXa Obiia BeIme cpeHeMHoroneTHX HopMmbl Ha 0.8, 1,2 m 1,1 °C cooTBeTcTBEHHO
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TYHIH

RESUME

The article describes the peculiarities of growth and development of old-aged alfalfa crops in
the fourth year of life and the course of seeds productivity formation of alfalfa and dry hay depending
on agrotechnological methods of treatment. The growth and development of old-aged alfalfa was
studied depending on the weather conditions of the year and the reserves of soil moisture in the root
soil layer. The nature of damage to crops by pests and weeds during the vegetation period of old-aged
alfalfa plants was studied. The influence of insecticides against pests of alfalfa and herbicides against
weeds has been studied. The optimal terms of treatment against pests, weeds and their biological and
economic efficiency on the crops of old-aged alfalfa are described in detail.
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XJI0TKOBOJCTBO 3aHAMAET 0c000e MecTo B 3koHOMHKe Pecnybmike Kasaxcran. XimormiaTHHK
SBIFETCA IKCTIOPTOOPHEHTHPOBAHHON KYJILTYPOil, mo3ToMy wHTepec k Wed y TypkectaHckux
arpapues BCET/Ia BBICOK.

B HacTosilee BpeMs OJHMM W3 OCHOBHBIX (JaKTOPOB, CHEPKHBAIOIIMX Pa3BUTHE OTPaciu
xnonkoonctea Pecrnybmukn  KasaxcraH, sBOjeTcs CHIBHAs —MOBPEXKIAEMOCTH  XJIOMYATHHUKA
BpenuTeNAMH.  Ymiepd,  NPUYMHACMBIH  CENbCKOXO3AWCTBEHHHIMHM  BPEAMTENAMHM, — M3-32
HEKaYeCTBEHHON GOpBOBI C HHMH, KKIBIH IO MOBHIMIACTCA. B CBA3M C 3THM, Mepen yd4eHBIMH H
CTIEUMANMCTAMM B OONACTH 3aIWTHI PACTEHWH CTOWT 3a/1ava W3bICKaHud PPEKTHBHEX cniocobor
3QUMTHI, MPEANONArafoeil PAHOHANTBHOE W KOMIUIEKCHOE HCTONB30BAaHHE BCEX METOJIOB 3alMTHI
PacTEeHMIA.

PemarompmMu  pakTOopaMH  YCTICIIHOM  3AMMTHI  PACTEHWH ABIAIOTCA — CO3JaHHE H
BO3/IENBIBAHHE YCTOWYHBBIX COPTOB M BHICOKas KynbTypa 3emnezenus. OIHaKo, BO MHOTHX CITy4asX,
TI0KA €l HEBO3MOKHO YCTPAHUTD TIOTEPH OT BPEAHBIX OPraHU3MOB 0c3 MPUMEHEHHA XHMHYECKHX H
GHOTOrHMECKHX CPEICTB AT PACTEHHMI.

B Hacrosmee BpeMs Ouonorwueckuii Merton GOpsOBI JOJDKEH CTaTh OOUICTPH3HAHHBIM
METOOM B CHCTEME MEPONPHATHI, HANPABICHHBIX Ha YHWYTOKCHWE BpEIMTENCH pacTeHWH, M
JIOIKHO BCE IIHPE MPHMEHAETCA B CENTbCKOXO3AMCTBEHHOM MPOH3BO/ICTBE.

BUONOTMYECKHI METOJ OTIMMAeTCA OT XHMHYECKOrO M JIPYTHX METONOB  GOophOBI
CHEMHPHIHOCTEIO JEHCTBHS OHONIOrHYECKHX arcHTOB, GE3BPEIHOCTEIO MX JUIA OKPYXAIOMIEH CPeIbI,
YeNOBeKa, TEIUIOKPOBHBIX  JKMBOTHEIX, TIONE3HBIX ~ HACEKOMBIX, CaMOBO30OHOBICHHEM M
CaMOCTOATENBHEIM PacpPOCTPAHEHHEM TIONIE3HBIX OPraHM3MOB M JUTMTENBHOCTHIO 3(dekTa. IToT
METOZ NP1 HeBOMBIIMX 3aTPaTaX MOXKET JaTh OONBIION IKOHOMHYECKHH Y dEKT, KOTOPBIH HE TOIBKO
06ecTeYUBacT CHIKECHHE YHUCIICHHOCTH BPEIMTENICH JI0 XO3AMCTBEHHO HEOUIyTHMBIX Pa3sMEpPOB, HO H
TIPETYTPEAKIAET HX MACCOBOE PA3MHOKCHHE.

Onuum w3 GakTopoB noBeieHus 3PHPEKTHBHOCTH OHONOrHYECKOr0 METONA 3TO — IMUTAHHE
sHTOMO(paros. JIOMOIHUTENLHOE YITIEBONHOE IMMTAHHE XapaKTEpPHO M 00A3aTelIbHO, MPEXK/e BCEro,
JUIS 3MMYIOUIMX BO B3pOCJIOM COCTOSHHH BHJOB, TAaK KaK 3WMOBKAa CONpMKEHA C pacTparoi
TMTATENBHBIX PE3EPBOB XKHPOBOTO Tena. TakWe BHIBI, NEPE3MMOBAB, BCET/IA HYXKIAOTCA BECHOH B
JIONOJIHUTENBHOM ITHTaHHH.

Cpensis MPONOIKUTENBLHOCTL KH3HH HTOMO(AroB NMpH KOPMJICHHH HEKTAPOM LIBETKOB B
cpeanem ysennumBactcs Ha 6-7 pa3. Ilpn o6mibHOM NMHUTaHMH HEKTAPOM M MBUIBLON TUIOJOBHTOCTh
CaMOK 3HTOMO(AroB HyXKIAeTCs B HMCTOYHHKAX OeNKa /Ui HENMpEephiBHOrO 0o0pa3’oBaHMA AW Ha
TPOTAKEHHH BCEl aKTMBHOM XKU3HH B3pOCIoi ocobu. [TorpebHoCTs B Oeike MOKET OBITH MOKPLITA 32
CYET MUTAHWA HEKTAPOM PACTEHMIH, KOTOPHIH, Kak JIOKa3aHO, CONEPKHT aMHHOKHCIIOTHI.

TU. Casoiickas [1], aHanmM3Hpys NMAmEBble CBA3H KOKIMHEIUTWI apumoparos, oTMEYaeT, 4to
MUTAaHKE MBUILLON ¥ HEKTAPOM NOMOTAeT MM COXPAHHTH CBOIO YHCJICHHOCTh B TOTy JICTIPECCHH TIIEH.
V pa3sHBIX BHIOB PACTEHMI HEKTap MOKET HECKOJIBKO OTIHYAThCA M0 XHMHYECKOMY cocTaBy. Hektap
GONBIIMHCTBA PacTEHUI CONEPKUT CMECh caxapa, KoTopad Goree MPUBJIEKATENbHA U4 FHTOMO(AroB,
YEM Takas ke KOHIEHTPAIHA KaKoro--Tibo 0HOTO caxapa.

H.B. Bonnapenko [2], yCTaHOBHII, 4TO CAMKH TOJABJIAIONIEr0 GONBIIMHCTBA SHTOMOpAroB B
TIEPHOA CO3PEBAHHA B HMX TOJNIOBBIX TMPOIYKTOB MHTCHCHBHO IHTAIOTCA HEKTApOM M TbUILLOH,
KOHIEHTPHpYsACH B Tederne 12-20 nueif B Goree Ha IBETOYHEIX PACTEHHAX.

B Kuraiickoit Haponwoit Pecniyonuke u B Poccuiickoit ®enepalu yuEHBIMH NPOBOAATCA
MCCIIENIOBAHMA TIO TI0AOOPY HEKTAPOHOCHBIX PACTEHHIL, YCTAHABIHBAIOTCA CPOKM MOCEBAa M TUIOMIAIH
T0CEBA HA C/IMHHILY MIOCEBHBIX TUTOMIA/ICH JUTA CO3MaHMA OECTIPEPHIBHOTO LBETOYHOTO KOHBEHEPA.

BraronpusTHbIC YCNOBHA JUIS TIPHPOAHBIX TIOTYJAIME SHTOMO(AroB CO3NAET UBETymIas
pacTHTenbHOCTs. L[BETyNIHE HEKTAPOHOCHHIC PACTEHHs CIyXaT WCTOYHHKOM TIHTAHHA HMMaro
rapasura, XHIUHUKOB H odecneYuBaT HOPMAIIBHOC CO3pPECBAHMC TOJIOBOM TPOAYKLMH, TTOMOrarT
TIApasMTaM JIOKWIAThCS TIOABJICHWA B TIPMPOJIE TOAXOMAUINX JUTA 3apakeHus (a3 XosawHa W
CIIOCOOCTBYIOT — peanM3allii  HMX  MOTeHUHanbHOM ruiogoBHTocTH. Kpome Toro, userymas
PACTHTENBHOCTE — OCHOBHOE MECTO, IJe BCTpedarorcs camimbl M camku, B.I1. Kamapun [3], B.IL
Anauikesuy [4], H.B. Bonaapenxo [5].
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28 «MHHOBANHOHHBIE HCCIEIOBAHHS KAK JIOKOMOTHB PAa3BHTHS COBPEMEHHOH HAYKH:
OT TEOPETHYECKHUX NAPAIUTM K NPAKTHKE»: NEKTPOHHBIN COOPHUK HayuHBIX cTaTeit
110 Matepranam XX VIII MexayHapoaHo#i HayqHO-TIPaKTHYECKOH KoH(pepeH. — M.
HUIIT MUCH. — 2020. / [Dnektponnsiii pecypc] — Pexum nocryma. — URL:
http://conference-nicmisi.ru/innovatsionnye-issledovaniya-kak-lokomotiv-razvitiya-
sovremennoj-nauki-ot-teoreticheskih-paradigm-k-praktike. html

DNEeKTPOHHBI COOPHMK HAay4HBIX CTATeli MPEIHA3HAYEH s IIMPOKOro Kpyra
uuTaTesnell, MHTEPECYIOLIMXCS HAyYHBIMM MCCICAOBAHMSAMH W pa3pabOTKaMH, HAYYHBIX M
TEAaroruyeckux pabOTHUKOB, MpernojaBareneii, NOKTOPAHTOB, acClUPAaHTOB, MAarMCTPAaHTOB W
CTYJICHTOB C LENbI0 HCMONB30BAHHA B HAyYHO-HCCIIEZIOBATENbCKOM pabote U yueOHOI
JIEATENLHOCTH.

Bce crathM MPOXOAST PELECH3MPOBAHHE (PKCIEPTHYI oUeHKY). Touka 3penus
PeIaKIHA MOXKET He BCera COBIAAATH ¢ TOYKOMH 3PEHHs ABTOPOB IMyGIHKYeMBIX HAYTHBIX
crareii. CTaTbH NpPEICTABIEHHI B ABTOPCKOH pelakmun. OTBETCTBEHHOCTH 32
AYTEHTHYHOCTH M TOYHOCTHL IWTAT, HMeH, HAZBAHHI M HWHLIX CBEJEeHHI, a Takke 3a
cobuIoIeHHe 3aKOHOB 00 HHTEILIEKTYAILHOH COGCTBEHHOCTH HECYT ABTOPBI MyOJIMKYeMBbIX
martepuanos. [Ipn nepeneyatke cOOpHHKa HAayuHBIX CTaTel CChUIKA HA W3NaHUE 0OsA3aTENbHA.
CGopHuK HayuHbIX crareii no marepuanam XXVIII MexayHaponHo# Hay4HO-TIPaKTHYECKOM
KoH(epeHumn «VHHOBAUMOHHBIE HCCIIEIOBAHNS KaK JIOKOMOTHB Pa3BHTHA COBPEMEHHOM HayKH:
OT TEOPETHYECKHX MapaaurM K IMPaKTHKe» pasMemén B HayuHoii snekTpoHHol GubmioTexe
eLIBRARY.RU.
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