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USE OF PHYTOSEIULUS PERSIMILIS A.-H.
IN THE FIGHT AGAINST TETRANYCHUS URTICAE K.
IN GREENHOUSES

Abstract. Studies to determine the biological activity and voracity of predatory mite Phytoseiulus persimilis
A.—H. were carried out in the laboratory. According to our observations, Phytoseiulus eggs turned out to be the most
chosen category of victim. Also, both the adult and the predator nymph have a high selectivity of individuals of the
postembryonic stages of the victim during the feeding period. When studying the biological activity of the predator
against the phytophagus, we noted that the predator actively suppressed its number to 97%.

Keywords: biology, greenhouses, entomophages, pests, plant protection.

Introduction.Vegetables are one of the most valuable food products of the population. The share of
their use is growing from year to year. In parallel, there is an active increase in the area under vegetable
crops in the closed ground. The role of plant protection, which is one of the urgent problems of vegetable
growing, is growing [1].

In terms of anthropogenic load, agriculture is among the leaders. Significant environmental damage
is caused by land chemicalization [2]. About 2 million tons of pesticides are used in the world every year.
Their remains are found in 40% of the studied samples of grain, berries, fruits and vegetables. In the
world annually 25 million cases of poisoning by pesticides are registered, including 20 thousand with fatal
[3,4].

Intensification of agriculture around the world, including on the territory of Kazakhstan has now
become an extremely urgent economic task at the national and international levels. In this task, the
problem of crop and crop protection from pests plays an important role. The application of an integrated
plant protection system using biological agents and bioinsecticides is one of the solutions to these
problems, which deserve increasing attention as an alternative to chemical methods as their complete
replacement, because biomethod has a selective effect on insect pests, harmless to humans and the
environment [3].

Growing cucumbers in greenhouses is almost impossible without constant and intensive control of
the spider mite (Tetranychusurticae K.) — one of the main pests. Phytoseiuluspersimilis A.-H. charac-
terized by high fertility, a short period of development under favorable conditions and high voracity
against spider mites.

The aim of our research was to determine the biological activity of the predatory tick Phytoseiulus
persimilis in the fight against spider mites, which can be used in the fight against phytophages in
protected areas, as well as to determine its voracity and selectivity of food.

Material and methods. Laboratory studies were performed at the laboratory of arthropods useful
"KazRIPPQ named after J. Jiyembaev" LLP.
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Imago and nymphs of the predatory mite Phytoseiuluspersimilis A.-H. were used as a test object. all
stages of development of the common spider mite Tetranychusurticae K were used as prey for predatory
mites.

To maintain colonies of spider mites, bean leaves were used, which were grown in accordance with
the standard practice of cultivating plants in pots of 2liters.with the same type of fertile soil without
fertilization.

In experiments to determine the biological activity of the predatory mite phytoseiulusagainst phyto-
phagus in all variants of the experiment was made the release of spider mite in the amount of: nymphs-20,
adults-5 and eggs-30 pieces. The number of released predatory ticks was 5 adults (3 females, 2 males).
Control without start Phytoseiulus. Accounts were carried out daily.

In an experiment to determine the voracity and selectivity of predator food, the voracity of 20 adults
and 20 nymphs was taken into account. Exposure 5 hours.

The amount of feed offered: eggs — 30 pieces, larvae and nymphs — 20, adult spider mites — 5
individuals.

Laboratory experiments were carried out at a temperature of 26-27°C, relative humidity 70-80% and
photoperiod 16:8 hours.

Experimental ticks were kept on leaf cuttings of beans 20x30 mm in size, which were placed on a
sponge oasis in ditches with water. Statistical data processing was carried out by statistical complex of
MS Excel program.

Results and discussion. In the experiment to determine the biological activity ofphytoseiulusagainst
spider mites, we obtained the following results: the average number of spider mite eggs in the experiment
gradually increased, the number of larvae, nymphs and adults remained relatively constant. On the 6th day
the number of eggs and individuals of spider mites decreased significantly. The peak of growth of nymphs
spider mite fell on day 7-146 individuals, the maximum number of adults on day 8 was 108 individuals,
eggs about 1000 PCs. On day 12 of the experiment, there was a decrease in the number of eggs, nymphs
and adult spider mites by 88.3; 97 and 77.8%, respectively.

If the population of the phytophage, we noted the decline in densities, in populations of the predator
contrary, recorded an increase (figures 1-3).

700
—#=—Tetranichus urticae in experiens
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Figure 1 — Biological activity of Phytoseiulus persimilis against Tetranychusurticae

Thus, the yield of Phytoseiulus on day 12 was 180 individuals of nymphs, 94 individuals of adults.
In the control variant, the number of phytophagus reached more than 1000 individuals.

Figures 2 and 3 show the dynamics of spider mite and predator abundance in experimental
variants.
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Figure 2 - Dynamics of Tetranychusurticae population Figure 3 - dynamics of Phytoseiulus abundance
in the experiment in the experiment

According to the results of the data, released in the amount of 20 individuals (total predator) at the
beginning of the experiment by the end of the experiment increased to 180 individuals (all age stages) and
actively suppressed the growth of spider mites in the experiment in a short time. The predator also laid
152 eggs. A predator who preys actively, discourages, and actively inhibits the growth of spider mites.
The maximum amount of egg laying by females of Phytoseiulus was observed on the 10th day after its
settlement, after it went down, as the decrease in the amount of feed began.

In the experiment to determine the voracity and selectivity of Phytoseiulus adult predatory mite
offered the opportunity to eat equally different-aged individuals spider mite: eggs, nymphs and adults.

Data on gluttony and selectivity of Phytoseiulus when feeding by different-aged individuals of the
spider mite are presented in figure 4.
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Figure 4 — Evaluation of gluttony and selectivity power of adults Phytoseiulus against spider mites
As can be seen from figure 4, the imago of Phytoseiulus attacked all age stages of spider mites, but

gave preference to the balls. So, at an exposure of 5 hours adult predatory mites used in an average of
14.9 eggs; larvae 5,9; 6,8 specimens of nymphs and adults of 0.8 individuals of the phytophage.
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In our studies, it was found that Phytoseiulus adults prefer nymphs to larvae, whereas predator
nymphs prefer larvae (figure 5). According to some literature data [5, 6], such behavior is typical for
female predators. It consumes mainly nymphs and spider mite adults, leaving larvae and phytophagous
eggs to feed its offspring.
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Figure 5 — assessment of the voracity and power of the selectivity of nymphs of Phytoseiulus against spider mites

Phytoseiulusis known to consume 24 spider mite eggs per day [6]. In our experiments, the average
nymph Phytoseiulus (figure 2) destroyed 10.4 eggs in 5 hours. Also during this time, they used the food of
8.45 specimens of larvae and nymphs of 6.1 individuals of the phytophage.

Conclusion. According to our observations, Phytoseiulus eggs turned out to be the most chosen
category of victim. The predator's food selectivity remained stable for both adults and nymphs.

Imago Phytoseiulus persimilis A.-H. found a tendency to feed on larger-sized individuals of the
spider mite. Most of the elected stage of the food for predatory mites appeared to be spider mite eggs.
Also, both the adult and the predator nymph have a high selectivity of individuals of the postembryonic
stages of the victim during the feeding period.

When studying the biological activity of the predator against the phytophagus, we noted that the
predator actively develops in the presence of abundant food and can suppress its number up to 97%. Due
to the accumulation of acariphage during its active predatory activity, there is no need for the use of
acaricides.

A. 9ninxaHkpizbl, K. A. AnnbicoaeBa,
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JKABBIK AJIAH, JKAFJIAWBIHIA TETRANYCHUS URTICAE K.
KAPCBI KYPECTE PHYTOSEIULUS PERSIMILIS A—H. TAUJAJIAHY

Annoranus. Phytoseiulus persimilis A.—H. >XBIpTKBIII KEHECIHIH OMONOTHSIIBIK OCICEHAUIITT MEH eciMTa-
JBUIBIFBIH aHBIKTAY MaKCaTBIHIA 3€PTXaHAJBIK XKaFaaiaa 3epTTeyiep Kyprizuimi. BizaiH OakbuiaybIMbI3 OOHBIHIIIA
(uToceityiroc GpuTodar KYMBIPTKAIAPE KOPEKTCHIeHTI )k6H Kepeai. CoHai-aK, KBIPTKBIIITHH UMarockl Ja, HUM-
(hacel 1a KopekpeTiHAe KypOaHHBIH IMOPHOHAIABI Ke3CHIHICTI NapaKTapabl TaHaaiabl. JKeIpTKEIITHH QuTOdarka
KapCchl OHMOJIOTHSUIBIK OCJCEHIUIITIH 3epTTey Ke3iHAe XBIPTKBIIITHIH 3UAHKECTIH caH MenmepiH 97%-ra neifiH
JKOSATBIHIBIFBIHA KO3 KETKI3/IK.

Tyiiin ce3nep: Ouomnorus, xaObIK alaH, SHTOMO(arTap, 3ustHKeCTep, OCIMIIIK KOpFay.
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HNCITOJb30BAHUE PHYTOSEIULUS PERSIMILIS A.—H.
B BOPBBE ITPOTUB TETRANYCHUS URTICAE K. B 3AKPBITOM I'PYHTE

Annotanusi. VccnenoBanust 1o orpeneieHUI0 OMOJIOTMYECKONW aKTHBHOCTH W HPOXKOPIMBOCTH XHUIIHOTO
knewa Phytoseiulus persimilis A.—H. npoBoxmimm B naboparopHbIx ycioBusx. 1o HammMm HaOIIOAEHMSAM JUIA
¢utoceityinroca Haubosee M30MpaeMoil Kareropueil >KepTBBI OKasaluch sina ¢urodara. Takke u y umaro, u y
HUM(BI XUIHUKA BBICOKAsI M30MPATENBHOCTE 0COOEH MOCTIMOPHOHANBHBIX CTAAWH KEPTBHI 33 MEPHOA IHTAHUS.
[Tpn n3y4yeHnn OHOJIIOTHYECKOH aKTUBHOCTH XMIIHUKA B OTHOLICHUH (pruTodara Hamu ObLIIO OTMEUYEHO, YTO XHUITHUK
aKTHBHO ITOJABMJI €T0 YHCIEHHOCTH 10 97%.

KuroueBsble ci10Ba: GHOJIOTHS, 3aKPBITHIA TPYHT, SHTOMO(DArk, BpeIUTEIH, 3alUTa PACTCHHUH.
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INTEGRATED SYSTEM OF PROTECTION OF SOYBEANS
FROM PESTS AND THE INNOVATIVE TECHNOLOGY
OF CULTIVATION

Abstract. The article presents data on research on crops, LLP "Bayserke agro", LLC "Agropark Ontustik" in
Almaty region.

Developed an innovative scheme of soybean cultivation is introduced in the crops of LLP "bayserke agro" on
an area of 650 hectares, 2013-2016 and since 2018 all work is carried out in LLP "Ontustik Agropark".

The question of the best ways of sowing soybeans in different soil and climatic zones, remained unresolved.
This is a consequence of various natural and agrotechnical conditions, as well as varietal composition.

Keywords: soybean, innovative technology, integrated protection system, processing, method.

Introduction. In line with the strategic course of development of the Republic of Kazakhstan
Strategy "Kazakhstan-2050", President's address, "the Third modernization of Kazakhstan: global compe-
titiveness" (2017), the President's address "New opportunities of development in the context of the fourth
industrial revolution" (2018), the State program of development of agriculture of the Republic of Ka-
zakhstan for the years 2017-2021, a priority and an important direction of development of plant breeding
is to increase productivity, production of competitive products to meet the domestic needs of the
population and the development of the export potential of the country on the basis of increasing the
knowledge intensity of agricultural technologies.It is emphasized that the agricultural sector of the
country should become a new driver of the economy, the task of increasing the efficiency of land use,
increasing the area of irrigated land by 40 %, thereby bringing them to 2 million hectares [1-4].

Methods of research. When implementing innovative technologies of soybean cultivation, an
innovative patent was used [5, 6], which provides soil enrichment with trace elements in a natural way,
that is, an increase in fertility due to the green mass of siderate crops of the upper soil layer.After the
harvest of agricultural crops is carried out sealing of crop residues in the upper layer of the soil followed
by sowing of beds sigaretnyj cultures and fueling intense irrigation for irrigation grooves.Once sprouted
siderate culture and the weeds, give the green weight of them crushed and buried in the upper layers to a
depth of 12-15 cm with subsequent cutting of seed beds and irrigation furrows for the harvest of the
following crops in the crop rotation [7], after the snow melts, spend a harrowing two tracks, followed by
formation of raised beds with a width of 60-140 cm, depending on soil type and planting materials, and
irrigation after cutting grooves with a depth of 12-15 cm early spring sowing is carried out with intensive
nourishing irrigation, providing effective control of the surface crust as well as pests before leaving.
Sowing and fertilization is carried out simultaneously.

This method increases the moisture storage and moisture-saving ability of the soil, effectively
destroys weeds, increases the yield of soybeans, reduces the consumption of herbicides, contributes to the
full germination of seeds.This ensures effective control of weeds and root rot [8], seeds and mineral
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fertilizers are evenly distributed in the seed beds, and seed sowing and fertilization is carried out in one
horizon while continuous processing also destroys sprouted weeds.Device for seeding and fertilizing
comprises hoses made of metal pipes, and the tines United on the frame rigid bracket. The method
contributes to an increase in yield due to the uniform distribution of seeds and fertilizers both on the field
area and on the depth of incorporation, which leads to improved nutrition and illumination of plants
[9].Sowing is carried out in seed beds with a high seeding rate of soybean seeds 850-1000 thousand/ha,
with a subsequent fueling of intense irrigation, and the sprouting is carried out processing of crops with
herbicides on damp soil fertility. The method helps to increase yields regardless of weather conditions and
save herbicide consumption.

Research result. The analysis showed that currently there are traditional methods of cultivation of
soybeans that have significant disadvantages and costs.When the reservoir is rotated to a depth of 25-
30 cm, there is a large fuel consumption of 25-32 l/ha, there are irregularities in the microrelief, which
must be leveled and bear additional costs, also this treatment is accompanied by the destruction of the
microbiota in the soil and the structure of the soil as well as rapid evaporation of moisture.

Traditional one-component fungicidal seed treatment with the proposed methods and preparations is
not always accompanied by sufficient efficiency.

Wide-row sowing with a distance of 60 cm between paired rows (crowding of sown seeds in paired
rows, which in turn is the cause of uneven feeding area of soybean plants).

There is no guarantee of obtaining a full uniform germination as spring presowing treatment of soil
quickly dries the top layer of soil to a depth of seeding, and in the absence of spring rain creates a real
threat of getting full of seedlings. That subsequently adversely affects the growth and further development
of plants, and this in turn leads to low yields, low quality of products, with high cost.

The consequence of the above factors is the insufficient number of soybean plants per unit area. The
herbicide treatment occurs mostly in dry agricultural conditions, which leads to ambiguous efficacy of
herbicides. When watering by the usual method, water erosion of the soil occurs, namely fine-grained
parts of the soil, organic substances, introduced mineral fertilizers are washed away by irrigation water
and demolished in the direction of movement of irrigation water, and all this leads to environmental
pollution.

Implementation of the developed innovative scheme of soybean cultivation eliminates all these
shortcomings.

The use of minimal technology in basic tillage. The main advantage of minimum and zero techno-
logies in the economic sense, is a significant increase in productivity, increase the profitability of grain
production, and in the technological sense, the minimization of processing reduces the duration of work,
making them the most optimal, which in turn has a positive impact on crop yields.

Continuous cultivation contributes to the significant destruction of weeds.

Pre-sowingtillage (spring).

Early spring harrowing in two tracks at the first opportunity to enter the field. Cultivation to a depth
of 10-12 cm or disking in 2 tracks with harrowing, produce two-fold continuous cultivation of the field in
order to destroy sprouted weeds. Herbicide with a tank mix combination products produced before and
after shadowee depending on the monitoring and evaluation of the UAV. Edge processing fields, as on the
roadside to reside and overwinter pests which spreads by new shoots.

Hack seed beds with a width of 90-140 cm (depending on soil type) and cutting lateral grooves
ensures the implementation of the feed irrigation immediately after sowing and there is no fear of drying
out the top layer of soil to a depth of seeding, because after sowing in the fields is fueling watering, which
is calling and vegasredcasino at the same time. This ensures the production of uniform friendly shoots of
soybean seeds and weeds in the "one wave".

Irrigated immediately after planting, providing for water loading irrigation and outdoor watering is
no gap in time. Watering is done in the mode of feeding (feed watering) without slyvania, the minimum
water soil erosion, as the bottom of irrigation furrows through the loosened layer of soil in the horizon
untouched minimum tillage.
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Technological scheme of integrated protection system and innovative technologies on soybean crops

in the South-East of Kazakhstan

Action Thetimingof Purpose Toolsandequipmentused
The application of October- Enriching the soil and providing P,05 90 kg / ha
mineral fertilizers under November plants with basic nutrients, Spreader of mineral fertilizers
the main processing of increasing resistance to a complex RUM-1200 LANDINI tractor
the soil of diseases
Applicationoforganicferti | October- Soil enrichment with nutrients of Manure 60 tons / ha
lizers November organic origin Spreader of organic fertilizers

ROWE - 6000
tractor LANDINI

Fidexperta and recovery
of seeds protective-
stimulating composition
No. 28978

Innovation patent of RK
No. 28978

March-April

Improvement of seeds from the
complex of fungal and bacterial
infection, pests and stimulation of
germination and growth of the root
system.

The fungicide TMTD FAC. - 6-8 kg / ton,
Extrasol 4-6 1/ ton.

Cruiser 2-4 1/ton

Ekorost 4 1/ ton of

Etchingmachine PSM-25.

Tillage

Innovation patent of RK
No. 25383,

No. 24791

March-April

Enrichment of soil by trace
elements in a natural way, the
activation of soil microflora,
including
mikroorganizmovantagonists

Seeding of siderates into the soil,
combined machine for soil tillage
DANTE SPS-3. Tractor NEW
HOLLAND

population reduction and root rot
damage

Application of innovative | April-may The increase in yield due to uniform | Combined pneumatic seed drill KAPPA
method of sowing distribution of seed and fertilizerin | SP 5
soybean seeds area fields and the seeding depth of | tractor LANDINI
Innovation patent of RK soybeans, cost savings of herbicides
No. 26825,
No. 25202
The fight against a April-may Suppression of growth of weeds in A tank mix of Zenkor Ultra 0.5-0.6 I/ha +
complex of weeds prior the early stages of development and | Tornado 500 2l/ha.
to emergence of soybeans as reservers of sucking pests and Borey 0.1 I/ha, Bitoksibatsillin 2 kg /ha
viral infection. maximum flow 600 1/ha.
Sprayer RICOSMA ATTILA EVO 24
tractor LANDINI
Struggle with the may-June Suppression of growth of weeds in A tank mix of pulsar 0.8 1/ha + basagran
complex of weeds after the early stages of development and | 1.5 1/ha. Bitoksibatsillin 2 kg/ha rate of
emergence in the phase as reservers of sucking pests and the working fluid 300 1/ha.
before the appearance of viral infection. Sprayer RICOSMA ATTILA EVO 24
5-6 real leaves tractor LANDINI
Cultivation of soil may-June Loosening of the top layers of soil, Spiky rotary harrow
between rows improvement of soil aeration, pest ROMPICROSTA

MTZ — 82.1 tractor

in accordance with the
characteristics of each variety

Subsoillrrigation June-August | IMoanepxaHue ONTUMATBHOTO CucTeMa nmoanoYBeHHOTO
BOJIHOTO OaJiaHca MovBHI, opourenusilrritec
CHIDKCHHE U NOPAKESHUs
KOPHEBBIMH THUJISIMU
Pestcontrol June Pest population suppression and Akarin 0.15 I/ha. Bitoksibatsillin 2 kg/ha
reducing the spread of viral diseases | or AK kobelek 2 kg/ha. Extrasol 4-6 1/ha.
Northwind 0.1-0.2 1/ha rate of the
working fluid 300 I/ha Sprayer
RICOSMA ATTILA EVO 24 tractor
LANDINI
Harvest September- Timely harvesting, minimization of | Combine harvester CASE 5040 with the
October losses, minimal injury of soybeans system of threshing and separation of

grain and harvest AXIAL FLOW part is
equipped with a system TERRA FLEX
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Feeding irrigation without a time gap between sowing and irrigation ensures the germination of
soybeans and weeds in the "one wave". This is a guarantee of active vegetation at an early stage of plant
growth and, accordingly, the key to increasing the average yield.

Processing of crops by herbicides in the early phase of development on damp soil fertility, and are
actively vegetating plants almost ensures the complete elimination of weeds while reducing pesticide
loads in 1.5-2 times.

By increasing the seeding rate of soybeans allows you to bring the density of standing plants before
harvesting to 600 000 — 800 000 on one hectare. Sowing of soybeans is carried out by a specially designed
seeder in the seed beds and seeds of cultivated plants are placed evenly, and this in turn provides the most
rational area of nutrition for each plant, due to this significantly increases the productivity of each plant,
and has a positive effect on increasing the yield of cultivated crops and improves product quality.

When feeding irrigation according to the proposed innovative solution, the length of the rut increases
to 1000 meters (this depends on the type of soil and the slope of the field).

The use of rational irrigation increases the productivity of the irrigator up to 50-70 ha, conducted
feed irrigation and good quality without blemishes and without water erosion of the soil.

Tillage with minimal technology preserves its natural structure, does not reduce its natural fertility
and retains moisture. The innovative scheme of soybean cultivation is effective in the development of
waste early irrigated land.

Rational science-based use of plant protection against weeds, diseases and pests. The decline and
rejection of the use of massive chemical treatments (application of herbicides and other pesticides) and
increased biological on organic products.

The proposed innovative scheme of soybean cultivation is effective in that it requires less labor per
unit area compared to traditional methods (irrigators, handymen), which in modern conditions is
important (table).

For the analysis of economic efficiency of applied innovations 3 variants of comparison of techno-
logical schemes were used (figures 1, 2).

— Option 1 on the background of natural soil fertility (without fertilizer) and monopoles soy for 3
years: Option 1 according to the traditional scheme, Option 1 innovative scheme.

— Option 2 against the background of the use of minimum doses of fertilizers, where the predecessor
was winter cereals: Option 2 according to the traditional scheme, Option 2 according to the innovative
scheme.

— Option 3 with application of macro and micronutrients and growth regulators on the predecessor of
corn: Option 3 according to the traditional scheme, Option 3, innovative scheme.

Analysis of soybean yield depending on applied technologies (ton/ha)

?’ -
5 .
T option 1.1 traditionally 5 -
O option 1.2 innovative
oopticn 2.1 traditicnally 4 1
Boption 2.2 innovative 3 26
B option 3.1 fraditionally
moplion, 3.2 innovative 2 1 15
1 4
0

1

Figure 1 — Soybean yield Analysis
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Difference in profit when using traditional and innovative technologies (tenge)

400000 ~ 380600

350000 -

300000 -
B option 1.1 traditionally —‘
O option 1,2 innovative 250000 - 219196
O option 2.1 fraditionally 200000 -
W@ option - 2.2 innovative
B option 3.1 traditionally 150000 - 124803,5 108812
@ option 3.2 innovative 100000 - 78812

47925 5
50000 -
0

1

Figure 2 — Difference in soybean profits under different technologies

As illustrated in the graphic format above, our innovative approach has resulted in a yield of 4 times
more soybeans per 1 hectare compared to the traditional soybean cultivation technology widely used in
this region. Despite the fact that the cost of growing soybeans by innovative technology was slightly
higher than the traditional net profit per 1 hectare was 8 times more.

Conclusion. The results of field testing of our technology show the possibility of obtaining a high
yield and a significant profit compared to the established technology of soybean cultivation in the South-
East of Kazakhstan.

Research was conducted in the framework of the budget program 267 "Increasing availability of
knowledge and scientific research", the routine 101 "program-oriented funding of research and activities",
according to the specifics 156 "Payment of consulting services and research" on the scientific and
technical program "Creation of innovative agro-technology Park for the implementation of precision
farming". Research work continues.

A. O. CafnTOB', H. C. M¥X3Mﬁ[[l/leB2, I. XK. MeHniﬁaeBaz, M. A. Y3ak6aeBa®

1«Agropark Ontustik» XXIIC, Anmarsl, Ka3zakcran,
K. Kuembaen arsiaars Kaszak eciMiik Kopray %oHe KapaHTHH FRUIBIMU 3epTTey MHCTUTYThD XKILIC, AnMatel,
Kazakcran,
Kasak yITTHIK arpapiblK yHuBepcuTeti, Anvarsl, Kazakcran

MAWBYPIIAK JAKbLIBIH UHHOBALMSLIBIK TEXHOJIOT MSIMEH OCIPY
JKOHE 3USIH/IbI AF3AJIAPJIAH BIPETEM KOPFAY KYMECI

AnHoTtanusi. Makanana Asnmatel obOunbichi«baiicepke Arpo» XKILIC »xone «Agropark Ontustiky JKIIC
eriCTIrIH/IE KYPTi3UIreH 3epTTeyJIepIiH HOTHKECI KeATIpiIreH.

MaiiOypiiak AakbUIbIH €ryIiH HHHOBAIMSIBIK TEXHOJOTHICHIHBIH chi30ackl 2013-2016 xbuimapsl «baticepke
Arpo» KIIIC-niy 650 ra erictirine enrizimimn, 2018 xputnan 6acran «Agropark Ontustik» JXKIIIC-ne xyprizinye.

Op TYpJIi TONBIPAK-KIMMATTHIK aifMakTapaa MaiOypiiak TYKbIMBIH CeOy/IiH €H OHTAMIBI dJicTepi JKOHIH/ICTI
MoceneNiep IIeNIiMiH Tanmaid kenemi. By opTypni TaOurd jKoHE arpOTEXHHKANBIK JKarmailapIblH, COHIAi-aK
COPTTHIK KYPaMHBIH CaJJapbIHAH.

Tyiiin ce3nep: MaiiOypIiak, HTHHOBAMAIIBIK TEXHOJIOTHS, Oiperei Kopray xyiieci, eHJey, aic.
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'TOO «Agropark Ontustik», Almaty, Kazakhstan,
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UHTETPUPOBAHHASI CUCTEMA 3AIIATHI COA OT BPEIUTEJIENA
N NTHHOBALIMOHHAS TEXHOJIOTI'US BO3JIEJIBIBAHU A

AnHOTauus. B craTtbe U3M0KEHBI TaHHBIE O pOoBeAeHUH HcciaenoBanuil Ha noceBax TOO «baiicepke Arpo» u
TOO «Agropark Ontustik» AnmaruHckoit obsactu.

Pa3paboTaHHas MHHOBAaIIMOHHAS CXeMa BO3JCIBIBaHUS cou BHenpeHa Ha moceBax TOO «baticepke Arpo» Ha
wromanu 650 ra, 2013-2016rr. u HauuHas ¢ 2018 1 Bce padoTs! nposozsTes B TOO «Agropark Ontustiky.

Bomnpoc o syummix croco6ax moceBa COM B Pa3IMUYHbBIX MTOYBEHHO-KIMMAaTHYECKUX 30HAX, OCTAJICSA HE paspe-
IIEHHBIM. JTO SIBJISETCS CIEACTBUEM PA3IMYHBIX HMPUPOJHBIX W arpOTEXHUYECKUX YCIIOBHH, a TaKKe, COPTOBOTO
COCTaBa.

KnioueBble cj10oBa: cou, WHHOBAIMOHHBIE TEXHOJIOTHI, MHTEIPUPOBAHHOW CHCTEMBI 3alUTHI, 00paboTKa,
€rocoo.
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RESULTS OF PHYTO EXPERTISE
OF AGRICULTURAL CULTURES SEEDS

Abstract. In laboratory condition of Kazakh Research Institute of Plant Protection and Quarantine was
conducted an evaluationevaluate seed germination and infestation of barley, wheat, zea mays and soybeans with soil
born fungus spp. It was found that the greatest prevalence on the seeds of all the studied crops belongs to the fungi of
the genera Alternaria and Fusarium, as well as mold (Aspergillus, Penicillium, Mycorales), with a lower frequency
found Bipolarissorokiniana. The laboratory germination of crops grain seeds (wheat, barley, zea mays and soybeans)
amounted to 23.8-71.4%, the prevalence of Alternaria spp. — 28.5-76.6%, Fuzarium spp. — 14.3-33.3%, Aspergillus
spp. and Penicillium spp. — 11.9-27.3%, respectively. It was found that the greatest prevalence in the seeds of all the
studied crops belongs to the fungi of the generadlternaria and Fusarium, as well as mold (4spergillus, Penicillium,
Mpycorales).

Keywords: seeds, fungal microflora, microorganisms, crops, germination, phyto examination.

Introduction. Plant diseases produce the cereal crops loss on average by 20%. Seed infection takes a
special place among the pathogenic flora of cereal crops. It is well known that more than 60% of all
pathogens of cereal crops are distributed by seeds. 2 types of microbial population occurs on seeds. They
are: saprotrophic microbial population (Penicilla, Aspergilla, Mucor, Alternaria, etc.) and pathogenic
microbial population (smut, helminthosporia, fusarium, septoriosis, etc.) [1]. The composition of the
pathogenic seed complex includes by the dozens of fungi and bacteria species. This whole complex of
pathogenic and saprophytic microbial population causes enzyme-mycotic depletion of seed which
negatively affects on germinating ability of seeds, germination readiness and plant development during
the growing season. They accumulate in the rhizosphere of the root system in case of the seed sprouting
therefore they cause of root disease and radical root disease [2].

Massive infection of seeds with pathogenic fungi often reduces germination energy and their
growing. Harmfulness hardly depends on the depth of mycelium and the number of affected seeds loca-
lization. In addition, when seed lots are used for food and feed purposes, it is necessary to know not only
the degree of infection but also the species composition of pathogens.

Sowing infected seeds lead to the transmission of diseases to vegetative plants and thereby creates
and maintains foci of infection in the field. Infection of seed microflora occurs at different times — during
the growing season, when harvesting, especially in conditions of high humidity, during threshing or the
post-harvest processing of grain, during storage due to a violation of its regime, as well as during storage
of seeds with high humidity [2, 3].

Phytoevaluation of seeds is an integral part of modern agricultural production technologies, it allows
one to foresee the possible susceptibility of plants to diseases and as result thus makes it possible to
preserve the crop and the quality of grain. Only the correct diagnosis of diseases, knowledge of the occur-
rence causes and the characteristics of development are the basis for the successful implementation of

— 16 ——



ISSN 2224-526X Cepus acpapnuix nayk. 5. 2019

preventive and protective measures [1, 4]. High-quality seed treatment with fungicides should begin with
a mandatory phytoexpert. Based on the results of phyto examination, a conclusion is made on the
possibility of using a grain batch for seed purposes and on the need for grain processing [1].

The aim of our research was to evaluate seed germination and infestation of barley, wheat, zea mays
and soybeans with soil born fungus spp. and bacteries in laboratory condition.

The work was carried out in the framework of the project BR06349590 "Creation of an innovative
agrotechnological park for the implementation of precision farming".

Material and methods. We evaluated seed germination and infestation of barley, wheat, zea mays
and soybeans with soil born fungus spp.in laboratory condition.Phytoevaluation of crop seeds to isolate
fungal and bacterial mycophlora was carried out on nutrient media: potato glucose agar, Chapek's
medium, and also in wet chambers. The studies were carried out according to the method generally
accepted in phytopathology [4]. Identification of fungi was carried out on the basis of the colonies type on
the Chapek nutrient medium and by microscopic examination on the morphological signs of sporulation
[5].Was done statistical analysis.

Results and discussion. We conducted a photo examination of seeds of agricultural crops to deter-
mine their infection with pathogenic microorganisms (figures 1-5). According to the phytoexpert data, it
was found that the greatest prevalence on the seeds of all the studied crops belongs to the fungi of the
genera Alternaria and Fusarium, as well as mold (4spergillus, Penicillium, Mycorales), with a lower
frequency found Bipolaris sorokiniana. High infection rates of bacteriosis were found, which may adver-
sely affect seed germination, cause damage to crops by root rot, fusarium wilt and bacterial diseases.

Figure 1 — Affected barley seeds in a humid chamber

The results of the examination showed that the laboratory germination of crops seeds amounted to
23.8-71.4%, the prevalence of Alternaria spp. — 28.5-76.6%, Fuzarium spp. - 14.3-33.3%, Aspergillus
spp. and Penicillium spp. - 11.9-27.3%, respectively (table). Some saprotrophs in certain conditions are
able to move to parasitism and partially or completely destroy the grain, changing the physical properties
and chemical composition. At the same time, they cause significant damage during the storage of seeds,
reducing their quality and even causing death. Seeds affected by saprotrophic fungi can be repackaged
during storage. This is reflected in sowing qualities because germination decreases.
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The frequency of isolation of microorganisms from seed crops on nutrient media

L Selected microorganisms, %
Crop Germ(l; aton, . . Aspergillus .
0 Fusarium Alternaria Penicil lium, bacterialexudate
Barley 57,2 14,3* 76,6 25,9 85,7
Wheat 714 14,3 314 27,3 85,7
Zea mays 48,6 16,7 28,5 11,9 12,4
Soybeans 23,8 33,3 52,3 21,3 37,1
*Bipolarissorokiniana.

Fungus of the genus Alternaria spp. were isolated from the seeds of all crops and ranged from 28.5%
to 76.6%, respectively. Alternaria grain caused by fungi of the genus Alternaria, which usually do not
lead to a significant decrease in the quantitative indicators of grain yield, but can pollute agricultural
products with their metabolites, is a widespread disease of cereals. The species of the genus often found in
grain (4. tenuis, A. alternata, etc.) synthesize a number of substances that are toxic to various organisms,
inclu-ding plants, birds, and mammals. Toxins produced by alternaria fungi have high activity, which
helps the pathogen colonization of the tissues of living plants. Toxication is manifested in the delay in the
germi-nation of grain and the development of the root system. Alternaric acid, which retains toxicity
throughout the growing season, inhibits the growth of other pathogens. According to S.F. Bug [2], with
early lesion

Figure 2 — Affected barley seeds on nutrient media and isolated conidia of the fungus Bipolarissorokiniana
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Figure 4 — Affected wheat seeds on nutrient media and isolated conidia of a fungus of the genus Alternaria spp.
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Figure 5 — Affected soybean seeds on nutrient media

of the ear of barley, alternaria fungi can cause grain and a decrease in its mass by 38%. The harmfulness
of Alternaria is also a decrease in the photosynthetic surface of the leaves, molding of seeds and a
decrease in yield [6-9].

Conclusion. On the basis of laboratory studies, it was found that the greatest prevalence in the seeds
of all the studied crops belongs to the fungi of the genera Alternaria and Fusarium, as well as mold
(Aspergillus, Penicillium, Mycorales), with a lower frequency found Bipolaris sorokiniana which is a
dangerous pathogen causing root rot of grain crops. Also, high infection of seeds by bacteriosis pa-
thogens, which can adversely affect the field germination of seeds, cause damage to crops by root rot,
tracheomycosis and bacterial diseases. Such a phytopathological state of seeds of spring grain crops
necessitates their obligatory disinfection.

H. K. CyaranoBa, M. M. beke:xkanoBa, I'. b. Capcen6aeBa,
A. A. [Ixkalimyp3una, XK. C. YcembaeBa, A. O. CarutoB

TOO Kazaxckuit HaygyHO-HCCIEI0BATEIbCKUNA HHCTUTYT 3aIIUTHI 1
kapanTuHa pactenuit um. XK. JKuembaesa MCX PK, Anmarsl, Ka3axcran

AYBIJIIIAPYAIIBLJIBIK JAKBIJITAP TYKBIMBIHBIH
OUTOTAJJIAY HOTUXKEJIEPI

AHHOTanms1. 3epTXaHaANIBIK JKaFaiiaa apma, Ounan, xyrepi skoHe MaiOypIaK TYKbIMIapbIHBIH OHTILITIIT MEH
TOIBIPAK CaHbIpAyKYJIaFbIMEH 3aKbIMAANYbl OarayaHbl. bapiiblk 3epTTenreH ayblIapyambliblK JaKbUIIapbIHBIH
TYKeIMIapeiHAa Alternaria xone Fusarium canpIpayKyj1akTapsl, coHbIMeH Katap Aspergillus, Penicillium, Mycorales
KO3IBIPFBIITApBl KeH TapayFaH, an Bipolaris sorokiniana a3 memueppae Ke3mecTi. AypUlapyambUIbIK TaKbLI-
JapbIHBIH (apma, Ounaid, >kyrepi, MaiOypIiuak) 3epTxaHanblk eHrimTiri 23,8-71,4 maiiel3 Kypansl, Alternaria spp.
Tapanysl — 28,5-76,6 naiibi3, Fuzarium spp. — 14,3-33,3 naiibi3, Aspergillus spp. xoune Penicillium spp. coiikeciniie
11,9-27,3 naiie3 00a7BL

Tyiiin ce3aep: TyKbpIMIap, CaHBIpayKyJIaK MUKPO(MIOpachl, MUKPOOPTaHU3MIEP, aybUIIIapyallblIbIK AAKbLI-
Jlaphl, OHTIIITIK, GUTOTANAAY.
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PE3YJBTATHI ®UTOIKCHEPTU3BI CEMSH CEJILCKOXO3MCTBEHHBIX KYJIbTYP

AnHoTtanus. B nabopatopHbix ycioBusx Kazaxckoro Hay4HO-MCCIIENOBATEIbCKOrO WHCTUTYTA 3aILUTHI pac-
TEHHH M KapaHTHHa OblIa MPOBE/IeHa OLICHKA CEMSH STUMEHSI, IIIIEHNIIBI, KYKypPY3bl M COMHA BCX0XKECTb U 3apayKCHHUE
MOYBEHHBIM T'PHOKOM spp. BwlsicHMIOCh, 4TO HamOomblnas paclpOCTPaHEHHOCTh HAa CEMEHAaX BCEX H3Y4YECHHBIX
CENIbCKOXO3SIMICTBEHHBIX KYJIBTYp INPHHAUIEKHUT TpubaMm ponoB Alternaria m Fusarium, a Takxke mieceHn
(Aspergillus, Penicillium, Mycorales), ¢ Oonee HI3K0# dacToTOl BeTpedaercs Bipolarissorokiniana. JlabopaTopHas
BCXOKECTh CEIbCKOXO3SIMCTBEHHBIX KyJBTYp (IIICHUIA, SYMEHb, KyKypy3a M cosi) coctaBmia 23,8-71,4%, pac-
npocTpaHeHHoCTh Alternariaspp. — 28,5-76,6%, Fuzariumspp. — 14,3-33,3%, Aspergillusspp. n Penicilliumspp. —
11,9-27,3% COOTBETCTBEHHO.

KnroueBble cjoBa: ceMeHa, rpuOHas MHKpO]Iopa, MHKPOOPTaHU3MBI, CEIbCKOXO3SHCTBEHHBIE KYIBTYPHI,
BCXO0KECTh, PUTOIKCIIEPTH3A.
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COMPARATIVE RESULTS OF PRODUCTIVITY
OF MEAT-TYPE BULL-CALVES
IN THE CONDITIONS OF BAYSERKE-AGRO LLP

Abstract. The article presents the results of the research work on fattening of meat-type bull-calves belonging
to4 breeds (Angus, Hereford, Auliekol, Kazakh whiteheaded). Staged diets of intensive fattening and their chemical
indices are presented, including the content of digestible protein and the exchange energy of 1 kg of dry matter.The
dry matter consumption of the experimental animals was established, as well as the prime cost of product unit in the
structure of the diet for the studied breeds was calculated. The average daily weight gains were established
depending on the methods of feeddistribution, including the terms of breeds.

The diet of the experimental and control groups consisted of 4 components (corn silage, alfalfa haylage, grain
mixture, vitamin-mineral premixes for cattle) and was approved taking into account the adjustment in palatability
with the rest of the feed table from a daily rate of not more than 5%. According to the results of chemical analysis of
feed, the content of digestible protein per 1 kg of dry matter was 10.3% and the concentration of exchange energy
was 11.3 MJ, the ratio of concentrated feed in dry matter of the diet was 29.5% against 70.5% of the structural feed.

According to the technology of intensive fattening, a share of concentrated feed in the dry matter of the diet
was gradually increased by 6.5-7% with an interval of 10-12 days in order to adapt the rumen microflora and avoid
acidosis, with a duration of up to 3 months. The ultimate goal was to increase the share of concentrated feed in the
dry matter of the diet to 75%.

In the 1st fattening stage, the average ratio of dry matter of concentrated to structural feed was 56.4% versus
43.6%. The duration of the 1st stage was 60 days, while the increase in the proportion of concentrated feed was
carried out every 10 days (an increase in grain mixture by 500 grams in natural weight or 430 grams in dry matter
per animal), the share of dry matter in structural feed was reduced proportionally.At the end of the 1st stage, taking
into account the adjustment of the diet by palatability, the average dry matter consumption was 8.38 kg per head in
the group. According to the results of feeding at the 2nd stage with a duration of 30 days, the average ratio of dry
matters of concentrated feeds to structural ones was 66.9% to 33.1%, while the change in dry matter consumption in
the group was not observed. The increase in the proportion of concentrated feed in the dry matter of the diet was also
carried out with an interval of 10 days, while the increase in the diet was produced by 330 g in natural weight or 280
g in dry matter.

Keywords: feeding, diet, breed, meat productivity, production prime cost, fattening, weight gain, dry matter,
protein, energy, concentrated feed.

Introduction. The level and efficiency of the productivity of animals, the duration of their economic
use primarily depend on the balance and full-value of feeding [1-3]. The increase in beef production is
possible only with the introduction of advanced technology. According to detailed feeding standards,
balance in the diet will allow to maximize the genetic capacity of animals, while reducing the growing
period and reducing the prime cost of the final product [4-6].

Beef cattle is currently one of the most promising livestock industries in Kazakhstan. But a number
of problems related to the profitability of the industry due to inadequate scientific and innovative support
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have led to some reduction in efficiency. The low level of growth intensity at high cost of maintenance is
conditional upon the insufficient supply of nutrients due to the diets imbalance in energy, protein, and
other nutrients.

Currently, achievements in the feeding of ruminants have allowed creating new approaches in
assessing feed protein and energy, including processes in the forestomachs, which have a decisive
influence on providing the body with protein and amino acids and rationing it for groups in accordance
with the expected productivity [7, 8].

In this regard, the research work was conducted on the comparative assessment of average daily
weight gains of meat-type bulls of four breeds when balancing the diets in energy, protein, and vitamin-
mineral premixes, as well as the impact of various distribution methods on animals.

Material and methods of the research. The research work was performed on the feeding platform
of Bayserke-Agro LLP using meat-type bull-calves of the Hereford, Kazakh whiteheaded, Auliekol, and
Angus breeds. The total livestock on the platform at the time of the experiment was 987 heads. The
average age of selected bulls for experimental fattening was 11-14 months with an average live weight of
312 kg (lim. 295-330 kg.).The total livestock population of selected experimental animals was 212, of
which Hereford - 41 animals, Angus - 64 animals, Auliekol - 56 animals, Kazakh whiteheaded - 51 ani-
mals. Keeping condition was untied grouped 60-80 heads in each, divided by age [2, 9]. The distribution
of feed was carried out twice with an interval of 8 hours in trays with filling the feeding table with
animals no more than 80%, in order to avoid fodder competition during distribution.

The research results. In order to determine the impact of various feeding methods on the meat
productivity of animals, in the first month of the experiment, the control group was fedholistically, i.e.
distributing the components of the diet separately in accordance with the approved feeding diet.For the
animals of the experimental group, it was used monofeed, a homogeneous mixture of all components by
distribution through a vertical feeder. The diet of the experimental and control groups was composed of
the fooder available on the farm (table 1).

Table 1 — Feeding diets for bull-calves (starting)

Name of the fodder Average per animal, kg Dry matter, kg
Cornsilage 9 2.61
Alfalfa haylage 5.6 2.52
Grain mixture(75%barley, 25% corn) 2.5 2.15
Vitamin and mineral premixes for cattle 0.06 -

Total 15.86 7.28

The diet of the experimental and control groups comprised of 4 components (corn silage, alfalfa
haylage, grain mixture, vitamin-mineral premixes for cattle) and approved taking into account the
adjustment in palatability with the rest of a daily rate on the feed table not more than 5%. According to the
results of chemical analysis of feed, the content of digestible protein per 1 kg of dry matter was 10.3% and
the concentration of exchange energy was 11.3 MJ, the share of concentrated feed in dry matter of the diet
was 29.5% versus 70.5% of the structural feed.

The experimental groups have been fed for 30 days after which there was a control weighing of
animals. The results are shown in table 2.

Table 2 — Dynamics of average daily gains of experimental bulls

. Group
Indicators B
Experimental Control
Number of animals 98 114
Average daily gain, g 960+1.3 846+1.1
Live weight, kg 341+5.3 337.9+4.9
Absoluteweightgain, kg 28.8+1.09 25.3+1.14
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According to the results of the control weighing of the experimental and control groups with an
identical feeding diet, the difference in absolute weight gain for 30 days averaged 3.5 kg per animal.
When calculating the prime cost of 1 kg of the average daily weight gain in the feed structure, the values
in the experimental and control groups averaged 318.2 and 361.1 tenge respectively, which characterizes
the best feed conversion of animals from the experimental group.

Further, according to the technology of intensive fattening, a gradual increase in the share of
concentrated feed in the dry matter of the diet by 6.5-7% with an interval of 10-12 days was made in order
to adapt the rumen microflora and to avoid acidosis, with a duration of up to 3 months. The ultimate goal
was to increase the share of concentrated feed in the dry matter of the diet to 75%.

Table 3 — Feeding diet of bull-calves (intensive feeding)

Name 1 stage 2 stage
of the fodder Averageperanimal, Dry matter, Averageperanimal, Dry matter,

kg kg kg kg

Cornsilage 7 2.03 4.6 1.33

Alfalfa haylage 3.6 1.62 32 1.44

Grain mixture (75%barley, 25% corn) 5.5 4.73 6.5 5.6

Vitamin and mineral premixes for cattle 0.06 - 0.06 -

Total 15.86 8.38 8.37

As can be seen from the table, at the st stage of fattening, the average ratio of dry matter of
concentrated feed to structural feed was 56.4% versus 43.6%. The duration of the 1st stage was 60 days,
while the increase of the share of concentrated feed was carried out every 10 days (increase in grain
mixture by 500 grams in natural weight or 430 grams in dry matter per animal), the proportion of dry
matter in structural feed was reduced proportionally.At the end of the 1st stage, taking into account the
palatability adjustment of the diet, the average dry matter consumption for the group was 8.38 kg per
animal. According to the results of fattening on the 2nd stage with a duration of 30 days, the average
percentage ratio of dry matters of concentrated feeds to structural ones was 66.9% to 33.1%, while the
change in dry matter consumption in the group has not been observed.The increase in the share of
concentrated feed in the dry matter of the diet was also performed with an interval of 10 days, while the
enlargement of the diet was produced by 330 g in natural weight or 280 g in dry matter.

In the comparative analysis of average daily gains in weight for 90 days of the fattening period, the
average weight gains for the 4 breeds were 1.82 kg (table 4).

Table 4 — Dynamics of average daily weight gains of experimental bull-calves in the context of breeds.

Breed
Indicators - -
Hereford Angus Auliekol Kazakh whiteheaded
Number of animals 41 64 56 51
Average daily gain, g 1.86+1.25 1.96+1.3 1.75+1.41 1.68+1.38
Live weight, kg 507+4.8 516.4+5.3 497.3£6.2 491.245.7
Absoluteweightgain, kg 167.5+3.1 175.4+3.5 160.3+4.1 153.2+3.8

In terms of breeds, the highest average daily weight gains were found in Angus and Hereford bull-
calves, which were 1.96 and 1.86 kg, respectively. When calculating the prime cost of 1 kg of weight gain
in the structure of the diet, the average for 4 breeds was 250 tenge, of which 232.1 tenge for Angus breed,
244.6 tg for Hereford, 260 tg for Auliekol and for Kazakh whiteheaded 270.8 tg.

Conclusion. According to the results of the research work on the comparative analysis of the
productivity of meat-type bull-calves, it was found that the highest growth rate and feed efficiency were in
Angus breed, which exceeded the indicators of the compared breeds on average by 10.1%, including
Hereford by 5.1%, Auliekol and Kazakh whiteheads by 10.7 and 14.2%, respectively.

The basis for doing research. The scientific and technical program of the Ministry of Agriculture of
the Republic of Kazakhstan for 2018-2020. “Creation of “pattern” farms for breeding beef cattle in
various regions of Kazakhstan”.
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"Baiicepke-Arpo "oKy FhuTbIMH-0HIpicTiK opTaneFe" KILIC, Tanrap ayaausr, Anmats! o6mbickl, Kazakcran,
Peceit memiiekerTik arpapisik yauBepcuteti — K. A. TuMmupsizeBa aTeIHIaFb!
Mackey aybuiapyalbulblK akagemusicel, Mackey, Peceit

"BAHMCEPKE-ATPO" JKIIIC )KAFJIAUBIHIA ET BAFBITBIHJIAFBI
BYKAIIBIKTAP/ABIH OHIMALJIITTHIH CAJIBICTBIPMAJIBI HOTUKEJIEPI

AnHoTaumusa. Makanana 4 TykeIM (aHryc, repedopl, OyiIueKol, Ka3ak aK 0achkl) OeJiHICiHAEe €TTi OaFbITTaFrbl
OyKalubsIKTapabl Oopjakeliay OOMBIHIIA FHUIBIMH-3€PTTEY JKYMBICTAPBIHBIH HOTIDKENEpl KenTipiareH. KapKbHIb!
OopaakpuIayAbIH Ke3eH-Ke3eHIMEH PalMOHBI )KOHE OJIapAblH XUMUSJIBIK KOPCETKIIITepi, OHBIH imiHxe 1 Kr Kyprak
3aTTa KOPBITBUIATHIH MPOTEMH MEH alMacy >HEPTHSCHIHBIH KYpaMbl YCBIHBUIFAH. TokipuOe jkacalaThIH JKaHyap-
JapIbH KYpFaK 3aTThl TYTHIHYBI OCNTiNeHIl, COHAal-aK 3epTTeNreH TYKbIMAAp OOMBIHIIA pamroH KYPBUIBIMBIHIA
OHIM OipIIriHiH ©31HIIK KYHBI ecenteireH. JKem-mmen tapaTy TociiaepiHe, OHBIH iMIiHAE TYKbIMIapFa OaiTaHBICTHI
opTaia TOyJIiKTiK KocIajgap OpHATBIIIBL.

Toxipubenik xoHe 0akpiIay TOOBIHBIH PAllMOHBI 4 KOMIOHEHTTEH (JKYTepiHIH CypJiemi, JIIOLEePH MiIIeHaXbI,
ItoH Kocmacsl, IKM yIiH BUTaMUH-MHHEpPAJIIbl KOCHauap) YChIHBUIABI )KOHE TOYINIKTIK HOpMagaH 5%-1aH aclailThH
a3bIK YCTEJIH/IEr] KaIbIKIIEH TaMaKTaHy OOWBIHIIA TY3€TY/Ii €CKepe OTBIPBIN OEKITUIAI. A3BIKTBl XUMHSIIBIK TaJl1ay
HOTWKenepi OolibiHIIA | K KypFak 3aTTa KallHaThUIATBIH MPOTeHHHIH Kypambl 10,3% jkoHe aamacy SHEeprusiChIHbIH
KoHUeHTpauusicel 11,3 M/, palMoOHHBIH KYpFaK 3aThIHJa KOHIEHTPAUMSUIAHFAH a3bIKTHIH YJIECi KYPBUIBIMIIBIK
70,5% xapcsl 29,5% Kypafbl.

KapkbIHael Ooplakpuiay TEXHOJOTHSCHIHA COWKEC TBHIPTHIKTHIH MHUKpodIopacslH Oellimuey skoHe 3 aiira
JIEHIHT] Y3aKTHIKIIEH aIiI03/1b6I O0IIpIpMay MaKCaThIHIA PAaIlMOHHBIH KYpFaK 3aTBIHIAFBl KYHAPIBI a3bIKTHIH YIIECiH
10-12 xyH apansIKneH 6,5-7% Oiprinaen yiFaiTy >kyprizinai. COHFBI MaKcaT pallMOHHBIH KYPFaK 3aThIHAAFbI KYHAp-
JI6I a3BIKTHIH YieciH 75% - ¥a JeiH apTTeIpy OOMNbIN TaOBUIAIBL.

Bopnaxeimayapia 1-m1i ke3eHi O0HBIHIIA KYHAPIIBI a3bIKTHIH KYPFAK 3aThIHBIH KYPBUIBIMFa apakaTeiHackl 43,6%
Kapchl 56,4% Kxypansl. 1-11i ke3eHHIH y3aKkThIFsl 60 KYHIII Kypaabl, Oyi1 peTTe KyHapiIaHIBPBUIFaH a3bIKTap YIECiHIH
aptysl opOip 10 xyH caiierH xyprizingi (500 rp.acTHIK KOCTIACBIHBIH apTysl). Taburu canmmakTa Hemece 430 rp. Kyp-
FaK 3aTTa), KYPBUIBIMJBIK a3bIKTHIH KYPFAK 3aThIHBIH YJIECIH MPOMOPIMOHANIBI TYpIE TOMEHIETTI. l-mi ke3eH
asKTaJFaHHAH KEHiH TaMaKTaHy PallMOHBIH TY3ETYJli €CerKe ajla OTHIPBIN, KYPFaK 3aTThIH OpTallia TYTHIHBUIYBI Oip
OaceiHa 8,38 kr-gpl Kypajbl. ¥3akTeirbl 30 KyH OonaThiH 2-Ke3eH OOMbIHIINA a3bIKTaHABIPY HOTYIKeNepi OOibIHIIA
KOHLICHTPALMSsUIAHFaH a3bIKTBIH KYPFAaK 3aTTapblHBIH KYPBUIBIMFA OpTalla MadbI3IbIK apakaTeiHachl 33,1%-ra
66,9%-1p1 Kypansl, Oys1 perre Ton OOMBIHIIA KYpFaK 3aTTapibl TYTHIHYJBIH €3repyl OaiiKairaH jKOK. PaloHHBIH
KYPFaK 3aThlH/la KOHIIEHTpalMsUIaHFaH a3bIKTap/blH YiIeCiH apTThipy 10 KYHIe MHTEBaJIMEH JKy3ere achIpbuIIbl, OyII
perte pammonaa ecim 330 T Taburu canmmakra HeMece 280 T Kyprak 3aTTa XKYPri3iji.

Tyiiin ce3aep: a3bpIKTaHABIPY, PAIMOH, TYKBIM, €T OHIMAIIITI, OHIMHIH ©3iHIIK KYHBI, OOpIaKeUiay, caliMak,
KYpFaK 3aT, IPOTEWH, YHEPI s, KOHIIEHTPAIMsIaHFaH a3bIK.

A. A. Cnanos', JI. T. CynTaﬂﬁaﬁl, A . BaﬁMyKaH032

'TOO «YuebHbIiT HayYHO-IIPOM3BOACTBEHHbII LIeHTp «Baiicepke-Arpoy,
Tanrapckuii paiioH, AimaTtuHckas obnacts, PecrryOinka,
*PoccuiicKuii TOCYIapCTBEHHBII arpapHblil yHUBEPCUTET —
MockoBckas cenbckoxo3siiicTBeHHas akagemus M. K. A. Tumupsasesa, Mocksa, Poccus

CPABHUTEJIBHBIE PE3YJIBTATHI IPOAYKTUBHOCTU BBIYKOB
MSCHOI'O HATIPABJIEHUSA B YCJAOBUSIX TOO «BAMCEPKE-ATPO»

AHHoTanusi. B crarbe mpuBeneHbI pe3yJbTaThl HAYYHO-HCCIIEAOBATEILCKOW PabOThI MO OTKOPMY OBIYKOB
MSCHOTO HamlpaBJeHHsS MPOAYKTHBHOCTH B paspese 4-X mopona (aHryc, repedopn, ayinekoib, Ka3axckas Oelo-
FOJ'IOBaSI). Hpe}lCTaBﬂeHbI IMO3TalHbIC PALIMOHBI MHTECHCUBHOT'O OTKOpMAa U UX XUMHUYECKUEC IMMOKA3aTeIn, B TOM YUCJIC
CoJIepKaHKe MepeBapuMOro NpoTerMHa U OOMEHHOM dHEprur B 1 Kr CyXOro BEUIeCTBa. Y CTaHOBJIEHO NOTpelieHue
CyXOro BE€HICCTBA MOJAOONBITHBIX XUBOTHBIX, a TAKKE pacCUUTaHa Ce6eCTOI/lMOCTb €AMHUIBI TPOAYKIIHUNU B CTPYK-
Type palroHa B pa3pe3e U3YYCHHBIX MOPOA. Y CTAHOBJICHBI CPEIHECYTOYHBIC IPUBECHI B 3aBUCUIMOCTH OT CIIOCOOOB
pa3gadu KOPMOB, B TOM YHCJIE U 110 TIOPOIaM.
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PammoH omBITHOHM M KOHTPOJIBFHON TPYIITEI OBLT IMIPEACTABICH U3 4-X KOMIIOHEHTOB (CHIIOC KYKypY3HBIH, CeHa)X
JIOIIEPHOBEIH, 3epHOCMECh, BUTAMUHHO-MHHEPAJIbHBIC T00AaBKH IS KPC) M YTBEPKICH C YIETOM KOPPEKTHPOBKH I10
MMOEJAeMOCTH C OCTaTKOM Ha KOPMOBOM CTOJIE OT CYTOYHOH HOpMEI He Oostee 5%. o pesynpraTaM XUMHYECKOTO
aHaJm3a KOPMOB COZep)KaHUE TIepeBapuMoro mporenHa B 1 Kr cyxoro BemiectBa coctaBmiio 10,3% 1 KoHIeHTpanus
obmenHoi#t sneprun 11,3 MJ[X, cooTHOIIEHHE MONM KOHIIEHTPHUPOBAHHBIX KOPMOB B CyXOM BEIIECTBE pallOHA
29,5% mpotus 70,5% CTPyKTYpHBIX.

CornacHO TEXHOJOTMH HHTEHCHBHOTO OTKOpMa MNPOU3BOAUIIOCH IMOCTCINEHHOC YBCIMYCHUE OJIM KOHIICH-
TPUPOBAHHBIX KOPMOB B CYXOM BeIlleCTBE palroHa Ha 6,5-7% ¢ untepasioMm B 10-12 qHei ¢ 1enbio agantanuu MUK-
pocduiopsl pyOua 1 u3bexaHue alnuao3a, ¢ MPOAOJDKUTEIBHOCTIO 10 3-X Mec. KoHeUHOW 1enbio SIBIJIOCH YBEINH-
YEHHE J0JIM KOHIIEHTPUPOBAHHBIX KOPMOB B CyXOM BEIIECTBE parroHa 10 75%.

[To 1-My 3Tamy OTKOpMa B CpEJHEM COOTHOLIEHHE CYXOro BELIECTBa KOHLIEHTPHPOBAHHBIX KOPMOB K CTPYK-
TypHOMY cocTaBuiio 56,4% mnpotus 43,6%. IlponomxutensHocTh 1-ro sTama cocraBwia 60 nHEH, mpu 3TOM
YBEJIIMYCHUE JTOJIM KOHIIEHTPHUPOBAHHBIX KOPMOB NPOBOAWIM depe3 Kaxnable 10 gHell (YBeNIn4eHne 3€pHOCMECH Ha
500 rp. B HaTypanbHOM Bece win Ha 430 rp. B CYyXOM BEIIECTBE Ha TOJIOBY), TOJO CYXOTO BEIIECTBA CTPYKTYPHBIX
KOPMOB CHIDKAIH TIPOIOPIHOHANEHO. [lo oKoHYaHWM 1-ro 3Tama ¢ y49eToM KOPPEKTHPOBKH PAIMOHA II0 IOeac-
MOCTH CpefHee MOTpeOJIeHHe CyXOoro BEIIeCTBA COCTaBHWiIO Mo rpymme 8,38 xr Ha ronoBy. Ilo pesyiapratam KOpM-
JICHHUA TI0 2-My 3Taly ¢ MPOIOIDKUTENbHOCTRIO 30 mHEl cpenHee MPOLEHTHOE COOTHOMICHHE CYXHX BEIIECTB KOH-
HEHTPUPOBAHHBIX KOPMOB K CTPYKTYPHBIM cOCTaBHIO 66,9% k 33,1% mpu 3TOM HM3MEHEHHE MOTPEOICHHS CyXOTro
BELICCTBA IO I'pyIIie HE OTMEYCHO. IToBblIEHNE J0JIM KOHIECHTPHUPOBAHHBIX KOPMOB B CYXOM BELICCTBE pallMOHa
OCYILIECTBJIAJIOCH TaK e ¢ MHTeBajJoM B 10 mqHEH, mpu 3TOM yBeIWYeHHE B pauuoHe mpousBoawiu 1mo 330 r B
HaTypaJabHOM Bece Wi 110 280 I B CyXOM BELIECTBE.

Ki1roueBble cji0Ba: KOpMIICHHE, PALMOH, OPO/A, MSICHAsT NPOJYKTUBHOCTB, CE0ECTOMMOCTh MPOIYKINH, OT-
KOpM, IIPUBEC, CyX0€ BEUIECTBO, IPOTEUH, IHEPIUsl, KOHIIEHTPUPOBAHHBIN KOPM.
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EFFICIENT TECHNIQUES OF ESTIMATION
AND ENHANCING MILKING CAPACITY
OF THE KAZAKH BACTRIAN CAMELS

Abstract. The effective techniques for assessing and increasing the milk yield of a camel of the Kazakh
Bactrian of the South Kazakhstan type were determined. It was established that in the third month of lactation,
Kazakh Bactrian camels with a cup-shaped udder produce more milk by 11.8% compared with peers of the rounded
and lobular udder shapes, by 18.8% with flat udder forms.

It was found that for 150 days of lactation, the maximum milk yield of 943.7+17.1 kg is observed in female
camels with a full-value lactation degree of 75-84%.

Female camels with a coefficient of milkiness of up to 1.4 produce 385.7 + 17.3 kg in 120 days of lactation,
with 1.5-1.9 coefficient - 529.4+15.7 kg, and with 2.0 and higher - 623.1+24.5 kg

Camels with a fertility index up to 42% are able to produce milk 684.8+23.2 kg in 120 days of lactation, with
the index of 42-47% - 857.6+17.9 kg, and with 47% and higher - 8§79.4+28.1 kg.

Keywords: camel milk, the full-value of lactation degree, coefficient of milkiness, wool clipping coefficient.

The relevance of the topic. Camel breeding is a profitable branch of productive animal breeding,
which successfully develops in the desert and semi-desert zones of the south-east of the Republic of
Kazakhstan.

Camel breeding in the Almaty region is successfully combined with herd horse breeding and meat-
greasy sheep breeding. According to A. Baimukanov et al., Kazakh Bactrians are capable of producing
milk of high technological quality, which are superior to Arvan breed of camels by biochemical para-
meters [1]. Moreover, Kazakh Bactrians of the South Kazakhstan type are of particular interest as milk
camels [2].

The specific vegetation of semi-deserts and deserts - saltwort, sagebrush, wormwood, sclerocaulous
graminaceous plants, and others form a large forage reserve, which is perfectly eaten by camels [2].
Therefore, according to D.A. Baimukanov, Yu.A. Yuldashbayev, D.A. Doshanov [4], a variety of feed
promote the expansion of the distribution area of camels.

According to FAO/UNEP [5], purebred Kazakh Bactrians are the most valuable in their productive
qualities, well adapted to the sharply continental climate of Kazakhstan.

In the conditions of the Almaty region, Kazakh Bactrians of the South Kazakhstan type, most popular
for the selection process, are of particular interest.

Kazakh Bactrians are a unique breed of two-humped camels, which is widely distributed in
Kyzylorda, Mangystau, Atyrau, Turkestan regions. There has been a positive increase dynamic in the
population of camels of the Kazakh Bactrian breed of the South Kazakhstan type in Zhambyl and Almaty
regions.

On January 1, 2019, the population of camels in the Almaty region for the first time in 25 years
reached 7,106 animals [6]. The main livestock is concentrated in agricultural formations - 4,458 animals
or 62.7% of the total livestock in the Almaty region.
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One of the topical issues in camel breeding is the fruit-bearing long term of camels of the Kazakh
Bactrian breed and a low fertility rate of up to 42%. Despite the existing selective breeding results in
relation to the Kazakh Bactrian, effective technique of assessing milk, meat and wool productivity has not
yet been developed. Rational techniques for the reproduction of the breeding stock of camels with regard
to the technological parameters of productivity have not been worked out.

In connection with the above-mentioned, the choice of the direction of research to improve the
breeding efficiency and to increase the capacity by means of the targeted selection and breeding of
purebred camels of the Kazakh Bactrian under the conditions of Bayserke — Agro Educational center is
correct.

The studies were carried out according to the program of the Ministry of Agriculture of the Republic
of Kazakhstan for 2018-2020. URN: BR06249249-OT-18 Development of a complex system of
enhancing productivity and improving the breeding qualities of farm animals, by the example of
Bayserke-Agro LLP.

The aim of the research. To determine the dairy productivity of breeding stock of the Kazakh
Bactrians depending on the technological parameters of the udder;

Methods of research. The research work was carried out on the camel breeding farm of the Kerbu-
lak branch of Bayserke-Agro LLP in the Talgar district, Almaty region

The object of the study was the purebred Kazakh Bactrian breed of the South Kazakhstan type.

It was studied milk productivity in female camels according to the Instructions for the bonitation of
camels [7], taking into account the duration of active lactation, the average daily milk yield in the third
month of lactation; the actual milk yield for the entire period of lactation; the full-value of lactation degree
and coefficient of milkiness.

Morphological and functional features of the udder of camels were investigated according to the
method of A. Baimukanov (1972) [8].

The degree of full-value of lactation in camels was determined according to the recommendation of
professor A. Baimukanov using the formula:

Y& %100

cujl=————,
YCxn

where CILI — full-value of lactation degree; Y@ — the actual milk yield for the entire lactation period; YC
— average daily milk yield in the third month of lactation; n — number of days of lactation.

The technological parameters of the selection of camels according to dairy productivity were
determined by the degree of full-value of lactation and its impact on milk yield for 5 months of lactation
and the fat content in milk.

The female camel gradation according to the degree of lactation full-value was carried out in three
ranks: up to 65 - 74; 75-84; 85 and higher.

The coefficient of milkiness was determined at the requirement of the Patent of the Republic of
Kazakhstan No. 22213 by the ratio of the actual milk yield for the active lactation period to the live
weight.

KM = YM/IKM ,

where KM — coefficient of milkiness; YM — milk yield for the lactation; )KM — live weight [9].

Gradation according to the coefficient of milkiness was performed in three ranks: up to 1.4; 1.5-1.9;
2.0 and higher.

The effect of the fertility index on actual milk yield in experimental Kazakh Bactrian female camels
of the South Kazakhstan type was defined according to the generally accepted method [4]. The fertility
index was determined by the formula proposed by professor A. Baimukanov:

1= 365><(n—1)@,
N

where I1 — fertility index; n — number of coltings; N — the number of days between the first and last
coltings.

— 8 ——
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Gradation according to the fertility index was carried out in three ranks: up to 42; 42 - 47; 47 and
higher.

Biometric processing of digital materials was performed according to the common methods. [10].

Research results. The study of the technological parameters of the udder in dairy camel breeding is
given focused attention. The technological parameters of dairy cattle are influenced by the shape and
uniformity of the development of udder parts, the length and width of nipples, the distance between
nipples [11, 12].

The length of the nipples in the experimental female camels was 3.0—6.0 cm, the width of the nipples
was 2.0-4.0 cm, with a distance between the front nipples of 12-20 cm, a distance between the rear
nipples of 10-18 cm, and a distance between the front and rear nipples of 1622 cm.

It was established that in the third month of lactation, Kazakh Bactrian camels with a cup-shaped
udder produce more milk by 11.8% compared with peers with the rounded and lobular udder shapes, by
18.8% more than peers with flat udder shapes (table 1).

Table 1 — Average daily milk yield and fat content in milk in the third month of lactation in female camels

Udder Number Average daily milk yield, kg fat content, %

shape of animals X+m, Cv s X+m, Cv s
Cup-shaped 10 5.740.24 6.21 0.71 5.440.17 4.81 0.52
Rounded 10 5.1£0.36 10.47 1.07 5.4+0.17 4.79 0.51
Flat 5 4.8+0.34 10.62 1.02 5.140.10 3.04 0.31
Lobular 5 5.1+0.18 5.41 0.55 5.4+0.20 5.62 0.60

The effective techniques for assessing and selecting camels for milk production was developed.

The female camel gradation according to the degree of lactation full-value was carried out in three
ranks: up to 65-74; 75-84; 85 and higher (table 2).

It was found that for 150 days of lactation, the maximum milk yield of 943.7+17.1 kg is observed in
camels with a degree of lactation full-value of 75-84%.

Table 2 — Estimation of female camels according to the degree of full-value of lactation (n=5; Y n=15)

) degree of full-value of lactation, %
Traits -
65-74 75-84 85 and higher
Milk yield for 150 days of lactation 765.3£22.7 943.7+17.1 845.4+25.3
Fat content in milk, % 5.4£0.09 5.54+0.05 5.4+0.07

Gradation according to the coefficient of milkiness was performed in three ranks: up to 1.4; 1.5-1.9;
2.0 and higher (table 3). Camels with the coefficient of milkiness of up to 1.4 are produced 385.7+17.3 kg
of milk in 120 days of lactation, with 1.5-1.9 - 529.4+15.7 kg and 2.0 and higher - 623.1+£24.5 kg

Table 3 — Estimation of female camels according to the coefficient of milkiness (n=5; > n=15)

) Coefficient of milkiness
Traits -
upto 1.4 1.5-1.9 2.0 and higher
Milk yield for 150 days of lactation 385.7+£17.3 529.4+15.7 623.1+24.5
Fat content in milk, % 5.6+0.09 5.5+0.06 5.3+0.08

Table 4 — Estimation of female camels according to the fertility index (n=5; Y n=15)

) Fertility index
Traits i
up to 42 42-47 47 and higher
Milk yield for 150 days of lactation 684.8+23.2 857.6x17.9 879.4+28.1
Fat content in milk, % 5.6+0.04 5.5+0.05 5.5+0.06
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Gradation according to fertility index was performed in three ranks: up to 42; 42 - 47; 47 and higher
(table 4). Camels with the fertility index of up to 42% are able to produce milk in 120 days of lactation of
684.8+23.2 kg, with 42-47% - 857.6+17.9 kg and with 47% and above - 879.4+28.1 kg.

Conclusion. In the breeding of the Kazakh Bactrian camel breed, it is necessary to tighten regu-
lations for selecting breeding stock according to the degree of full-value of lactation, coefficient of
milkiness and fertility index. The optimal parameters of selecting female camel of Kazakh Bactrian of the
South Kazakhstan type according to the fertility index are from 42% and higher, according to the
coefficient of milkiness from 1.5 and higher, according to the degree of full-value of lactation - from 75%
and higher.

. A. BaiimykaHoB
JKIIC "Baiicepke-Arpo" OKy FRUTBIMH-OHAIPICTIK OpTaNBIFEI, ATMaThl 00IbICH, Ka3zakcTan

KA3AK BAKTPUAH TYKBIMBIHBIH TYWEJEPIHIH CYTTLTITTH BAFAJIAY MEH APTTBIPY IbIH
TUIMAI TOCLIJIEPI

AnHoranus. OHrycTik Kasakcran TumnTi Ka3ak OaKTpHaH TYKBIMIBI TYHENepHAiH CYTiH Oaramay MeH ecipymaiH
THIMI TOCIIEP] aHBIKTANABI. YIIIHIN aijga Kece TYPIHIEri JKeliHi Oap TYHCHIH MOHIreNeK YKOHE JKapThl IIIIiH/
TypJiepiMeH cainblcThiprania cyTti 11,8% - fa, *eJiHHIH Ka3bIK TYpJiepiMeH canbicThipranaa 18,8% - ¥a apThiK
OHJIIpUIETIHI aHbIKTAAbL. JlakTanusHbiy 150 kyH iminge 943,7+17,1 Kr eH xorapsl cayy Jakramus aeHreiti 75-84%
0oxaThIH TyHenepae Oaiikanampl .

Cyt ko3¢ ¢urmenti 1,4-ke neiiinri tyienep 120 kyH imiage 385,7+17,3 xr, 1,5-1,9 529,4+15,7 kr xone 2,0
JKOHE OJ1aH >KoFaphl 623,1+£24.5 KT oHIM IIbFapaIbl.

Ocimranablk nHACKCI 42%-Fa neiinri Tyie cyTTig 120 xyH imiage 684,8+23,2 xr, 42-47% 857,6+17,9 kr sxoHe
47% xone 879,4+28,1 Kr-naH *oFapbl 6HIM MIbIFapyFa KaOineTTi.

Tyiiin ce3aep: Tyiie CyTi, TaKTanus ASPekeci, CyT K03 UIHeHTi, )KYH KBIPKY KO3 OUIIHEHTI.

A. A. BaiimykaHnoB
TOO “YueOHblii HAyYHO-TIPOU3BOCTBEHHBIN HIeHTp Balicepke-Arpoy», AiMaTuHckas obnacTs, Kasaxcran

IOP®EKTHUBHBIE IPUEMbI ONEHKHN U .
MOBBIINEHUA MOJIOYHOCTHU BEPBJIIOJOB ITOPO/IbI KASAXCKHWU BAKTPUAH

Annoranus. OnpeneneHbl d(¢GeKTUBHBIC MPUEMBI OIICHKH W TIOBBIIICHHUS YOS MOJIOKa Yy BepOIOIOMATOK
MOPOJIBI Ka3aXCKUH OakTpHaH FO’KHO-Ka3aXCTAHCKOTO THUIA. Y CTAHOBJICHO, YTO HAa TPEThEM MECALS JIAKTAIIMH Bep-
OJII0IOMATKH Ka3aXCKOro OaKTpUaH C 4YalleBHIHOW (opMOi BbIMEHH MpPOIYLHUPYIOT Mosioka Oomnbie Ha 11,8% B
CPaBHEHUHM CO CBEPCTHHUI[AMH OKDPYIJIOW M JOJILKOBHIHOW (opMamu BbIMeHH, Ha 18,8% c muiockoii opmamu
BBEIMEHU

YcraHorieHo, uTo 3a 150 mHe# nakranuu MakcuMaibHbie yaou 943,7+17,1 kr HaOmomaroTcss y BepOIIIOI0-
MAaTOK CO CTETEHBIO MOIHOIEHHOCTH JlakTanuu 75-84% .

BepOmonomatkn umeromue koadduimenr monounoctd 1o 1,4 mpoayuupytor 3a 120 gHel nakrauuu
385,717,3 xr, 1,5-1,9 529,4+15,7 kr u 2,0 u Boilie 623,1+£24,5 kr.

BepOmoomMaTky ¢ MHIEKCOM IUIOJOBUTOCTH 10 42% CIIocCOOHBI MPOXYLUpOBaTH MosoKa 3a 120 mHel mak-
tanuu 684,8+23.2 kr, 42-47% 857,6+17,9 xr u 47% w Bb1ie 879,4428,1 kr.

KirouyeBble c10Ba: MOJOKO BEpOIIFOKBE, CTENCHb IOJHOIEHHOCTH JIAKTAINH, KOA(P(GHUIMEHT MOJIOYHOCTH,
KOX((QHUIHEHT HACTPHUTa IMIEPCTH.
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EFFICIENCY OF THE IODINE-CONTAINING COMPLEX
FS-1 AGAINST AVIAN INFLUENZA A VIRUS SERIES

Abstract. The paper contains materials on the study of exposure to avian influenza A virus iodine-containing
complexes synthesized in the JSC "Scientific Center of Anti-Infectious Drugs". Conducted screening of educed the
most active iodine-containing complex FS-1 from a nine investigational. It was found that the iodine-containing
complex FS-1 is a low-toxic compound and exhibiting antiviral activity against influenza A virus. It has a high
potentiating effect when combined with commercial antiviral drugs.

Keywords: iodine-containing complexes, cytotoxicity, acute toxicity, influenza viruses, antiviral activity,
potentiating action.

Introduction. The problem of improving systems of ant epizootic measures for the prevention and
treatment of infectious diseases has always been and remains very relevant. According to the literature, an
analysis of the epizootic situation shows that in recent years there has been an increasing threat of
widespread infectious diseases throughout the world, which brought a significant economic damage and
posing a danger to human infection. Among viral diseases, bird flu comes first. This virus - refers to a
highly contagious and widespread viral infection. The causative agent of the infection - the influenza virus
is divided into three serological types: A, B and C. Type A viruses causes diseases in animals and
humans [1-6].

Currently, bird flu remains a global problem in veterinary medicine. According to the World Orga-
nization for Animal Health (OIE), in 2018 507 foci of highly pathogenic avian influenza were registered
in 35 countries such as Afghanistan (3), Bangladesh (2), Bulgaria (25), United Kingdom (21), Vietnam
(10), Germany (5), Denmark (30), India (11), Iraq (15), Cambodia (7), China (13), Russia (82), Saudi
Arabia (22), Sweden (11), Japan (14) and etc. The virus have been reported in herds of agricultural and
wild bird populations in 15 countries in Asia, Africa, Europe and United States. There were registered
cases of highly pathogenic influenza in the world: H5SN1 (17 countries), HSN2 (3 countries), HSN5
(Germany, Holland, Montenegro), HSN6 (5 countries), HSN9 (France), H7N7 (Italy), H7N1 (Algeria).
The most propagation is the H5SN6 influenza virus, as well as similar viruses of the subtypes H5NS,
H5NI1. Seasonal migrations of birds from Southeast Asia to the Russian Federation during the nesting
period are the main prerequisites for the possibility of influenza infection of poultry in industrial bird’s
farms and private farmsteads. The likelihood of a bird flu virus entering the territory of Kazakhstan with
migratory flows of migratory birds remains quite high. According to the WHO experts, every year from 3
to 5 million people become ill with severe forms of influenza and from 250,000 to 500,000 people die
around the world (Uchaykin V.F., 2004, 1. Toshihiro, 2001).

Despite this, the practice of modern veterinary medicine uses a relatively small set of drugs with a
wide range of antiviral effects. The emergence of drug resistance in viral pathogens to antiviral drugs
leads to a decrease or complete loss of the effectiveness of the therapy and the flightiness of spread of
infection goes down, this leads with searching of new drugs (Sidorenko S.V., 2004, Abraham EP, 1940,
Walsh C. 2000). One of the main directions in the development of antiviral drugs is the synthesis of
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analogues from known drugs. So iodine-containing drugs widely used in veterinary medicine and me-
dicine, determine high biological activity and versatile pharmacological action, without causing resistance
in the pathogen [7-10]. This work will present the results of studies, which will indicate new synthesized
iodine — containing complexes for avian influenza virus type A [11, 12].

Methodology and research method. For the research were used: transplantable cell line MDCK
(Madin-Darby canine kidney); - seven-day-old chickens weighing 250-350 g, - sexually mature outbred
mice of both sexes, weighing 18-24 g, rats weighing 160-230 g, 7-18 day old developing chicken
embryos. During the conducting of research the following strains of influenza viruses were used: -
Waybrige strain A/78, (H7N7)/FPV /; Rostock strain A/34, (H7N1), /FPV/black laughter strain A, Atyrau
744/04, (H13N6); Almaty strain A 5/98, (H3N2).

Cell and virus types were cultured in a monolayer using DMEM medium and 10% cattle serum was
added (Applichem, Sigma, USA). The propagation of influenza viruses was carried out on seven to nine
chicken embryos by introducing 0.2 ml of the virus into the allantois cavity and on the MDCK cell culture
by infection of the cell monolayer. Infectious virus titer was determined in a hem agglutination reaction
(RGA according to Reed & Muench).

Results of own research. A study was made of 9 iodine-containing a-dextrin complexes capable of
penetrating the membrane and nucleus of a microbial cell. The molecular iodine of the active drugs’
complex compound is located inside of the a-dextrin helix and is coordinated by alkali metal halides and
polypeptides. In this structure, molecular iodine difficulty to interact with blood components and reaches
the pathogen cell unchanged, because only nucleotides of the DNA of a pathogen can compete with
polypeptides for complexation with iodine. The biopharmaceutical solubility of the iodine-containing
complexes which were taken for the study was researched in the pH range of 1.2; 4,5; 6.8 corresponding
to physiological fluids of the gastrointestinal tract. The determination of the permeability of iodine-
containing complexes was carried out on an MDCK cell culture. In 96 well plates with MDCK cell
culture, 0.2 ml of DMEM medium containing the test substances at a concentration of 0.5 mg / ml was
added. The results of studies of the active complex substance’s ability to dissolve when applied internally
are presented in figures 1.
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Figure 1 — Pharmacopoeia solubility of FS-1 in water, a buffer solution with a pH of 1.2, 4.5 and 6.8

According to the results of the studies, it was found that the biopharmaceutical properties of all
iodine-containing complexes based on the degree of their solubility in water, buffer solutions with a pH of
1.2; 4.5; 6.8 and permeability in an experiment on an MDCK cell culture corresponded to class III
bioequivalence of drugs. The studied complexes divided by substances with “high” solubility and “low”
permeability.

The safety of iodine-containing complexes was determined on an MDCK cell culture by the MTT
test and by using concentrations from 0.03 to 25.0 mg/ml.
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Although, an experiment in mice by determining toxicological studies of the maximum tolerated
doses of the active substance from 0.6 - 13.4 ml/kg. The results of the MTT test on the MDCK cell line
for iodine-containing complexes are shown in figures 2 and 3. The results of acute toxicity of iodine-
containing complexes in an experiment in mice with intraperitoneal administration are shown in figure 4.
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Figure 2 — The effect of iodine-containing complexes on the survival of the MDCK cell line after 48 hours of incubation
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Figure 3 —The effect of iodine-containing complexes on the survival of the MDCK cell line after 72 hours of incubation
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Figure 4 — Determination of FS-1’s acute toxicity in an experiment in mice with intraperitoneal administration
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As shown in figure 2 and figure 3 iodine-containing complexes FS-1, FS-1.1, FS-1.3, FS-1.4 have a
low toxic. The CCsy of complexes FS-1, FS-1.1, FS-1.3, FS-1.4 after 48 hours of cultivation was in the
concentration range from 10.0 to 50.0 mg/ml and after 72 hours of cultivation was in the concentration
range from 5.0 to 50.0 mg/ml. Toxicity did not increase depending on the duration of cultivation. The
iodine-containing complexes FS-1.2, FS-1.5, FS-1.6, FS-1.7, FS-1.8 had moderate toxicity. Their CCs
ranged from 0.39 to 2.13 mg/ml after 48 hours of incubation on an MDCK cell culture and from 0.20 to
1.77 mg/ml after 72 hours.

Determination of acute toxicity in mice from Figure 4 showed that all the iodine-containing
compounds FS-1.1, FS-1.2, FS-1.3, FS-1.4, FS-1.5, FS-1.6, FS-1.7, FS-1.8, except FS-1, in doses of 0.6
up to 13.4 ml/kg caused a pronounced toxic effect. At the same time, the FS-1 complex under study
showed the least toxic properties in doses from 0.6 to 5.8 ml/kg.

An in vitro study of the antiviral effect of iodine-containing compounds was carried out using the
Waybrige/78 strain A virus (H7N7) as an example. It was found that the reproduction of influenza A virus
on an inoculated cell culture of MDSK was suppressed under the influence of complexes FS-1.1, FS-1.2,
FS-1.3, FS-1.5, FS-1.6, FS-1.8 in comparison with the control titer by no more than 2,0 log. At the same
time, the FS-1.4 complex reduced the titer of the virus by 5.0-6.0 log in comparison with the control. The
greatest antiviral effect among the studied iodine-containing complexes was found in the FS-1 and FS-1.7
complexes, which reduced the virus titer by 6.0-8.0 log. However, the FS-1.7 complex showed high
toxicity in further experiments on animals. Therefore, as a result of studies of iodine-containing
complexes based on physicochemical properties, determination of cytotoxicity in an MDCK cell culture,
acute toxicity in an experiment in mice, antiviral activity using the example of influenza virus strain A
Waybrige/78, (H7N7), in vitro, showed the most effective composition of the iodine-containing complex
FS-1. Our further studies were aimed at studying the antiviral activity of the iodine-containing complex
FS-1 against avian influenza A virus in experiments on chicken embryos, chickens, as well as determining
the potentiating effect in experiments in vitro, in ovo, in vivo.

By determining the safety of the FS-1 complex in mice, an accumulation coefficient of 1.45 was
calculated, and the absence of chronic toxicity of the FS-1 complex with repeated administration
(24 times) to animals was established.

Studies of the determination of acute toxicity in rats showed that oral administration of FS-1 made it
possible to calculate active doses effective in 50% of cases and toxic (lethal) doses equal to LD16 -
571 mg/kg, LD50 - 922 mg/kg, LD84 - 1273 mg/kg, LD100 - 1449 mg/kg.

According to the toxicity scale of substances administered per os (Hodg G., Gleason S., 1975; S. A.
Kutsenko, 2002) the studied complex FS-1 can be attributed to low-toxic substances of the third class of
biological safety.

The study of embryo toxicity of FS-1 was carried out on 10, 12 and 18 day old chicken embryos. Into
the chorion-allantois cavity 0.2 ml of the studied concentrations of FS-1. Based on the data obtained, it
was found that the studied FS-1 in concentrations from 0.8 to 1.6 mg/ml did not have a toxic effect. In
concentrations from 3.3 to 6.6 mg/ml, 10 % to 20 % of embryos died. The embryo toxic effect of FS-1 is
expressed in concentrations from 13.1 to 52.5 mg/ml, where from 50 % to 100 % of chicken embryos
died. It is also shown that the embryo toxicity of FS-1 depends not only on its concentrations, but also on
the timing of development of the chicken embryo. With the introduction of FS-1 to embryos with a
developmental period of 10; 12 and 18 days at a concentration of 52.5 mg/ml killed 100 %, 80 % and 50
% of chicken embryos, respectively. With the introduction of FS-1 at a concentration of 26.3 mg/ml, 80%
of chicken embryos died with a development period of 10 days, 60 % of 12-day-old chicken embryos and
10 % of 18-day-old chicken embryos.

The lowest toxic concentration that caused the death of 70 % - 10-day-old embryos is 13.1 mg/ml.
With the introduction of FS-1 at a concentration of 26.3 mg/ml, 80 % of chicken embryos died with a
development period of 10 days, 60 % of 12-day-old chicken embryos and 10% of 18-day-old chicken
embryos. The obtained concentration of toxicity of FS-1 in an experiment on embryos was used to study
antiviral activity. The study of acute toxicity of FS-1 was carried out in an experiment on seven-day-old
chickens. Studies have shown that - the dose of LDs, for FS-1 was 52.5 mg/kg when administered orally
and subcutaneously to the chicken. Medium toxic doses were established with subcutaneous admi-
nistration of FS-1 in concentrations from 1/8 LDs, to 1/2 LDs, mg/kg. At the same time, the tolerated
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concentration of the antiviral drug named «remantadine» (control substance) was fixed at a dose of
8.33 mg/kg.

Studies of the antiviral activity of FS-1 were measured in experiments with influenza viruses with
various strains: strain A Rostock / 34, (H7N1), black-headed laughter, strain A Atyrau 744/04, (H13N6);
Almaty strain A 5/98, (H3N2) on ten-day-old chicken embryos by neutralizing the virus at a dose of
100 EIDsy /0.2 ml with experimental concentrations. It was found that FS-1 at a concentration of
3.3 mg/ml suppressed the reproduction of viruses by 2.0 log, and at a concentration of 6.6 mg / ml com-
pletely suppressed 100 infectious doses of influenza A virus of different strains: strain A Rostock / 34,
(H7N1); black-headed laughter, Atyrau strain A 744/04, (H13N6); Almaty strain A 5/98, (H3N2).

The determination of the antiviral therapeutic efficacy of FS-1 was carried out in an experiment on
seven-day-old chickens against the influenza virus strain A/Rostock/34, (H7N1). Three doses of FS-1
were used in the experiment: 6.6 mg/kg, corresponding to 1/8 LDsy; 13.1 mg/kg corresponding to
1/4 LDs, and 26.3 mg/kg corresponding to 1/2 LDs,. As a control, a commercial drug «remantadine» was
used at a therapeutic dose of 8.33 mg/kg for comparison. The results of the study are presented in figure 5.
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60% -
50% - 2 2
40% -
30% -
20% -

10% A

®C-1 26,3 mr/kr ®C-113,1 mr/kr ®C-16,6 mr/kr PemaHTagauH 8,330 mr/Kr MoNoXUTENbHBIN
KOHTpO/Ib

0%

Figure 5 — The therapeutic effect of the drug FS-1

The results indicate that FS-1 showed high therapeutic efficacy at doses of 13.1 and 26.3 mg/kg
against influenza virus in infected chickens. The use of the FS-1 complex as a therapeutic agent in doses
of 26.3 and 13.1 mg/kg led to 93 % and 78 % survival of chickens, while the use of the drug
«remantadine» in a therapeutic dose of 8.33 mg/ml retained only 43 % of the livestock.

The antiviral prophylactic efficacy of FS-1 was determined in an experiment on seven-day-old
chickens against the influenza virus strain A Rostock / 34, (H7N1). In this case, four doses of FS-1 were
used: 3.3 mg/kg corresponding to 1/16 LDsg; 6.6 mg/kg, corresponding to 1/8 LDsp; 13.1 mg/kg corres-
ponding to 1/4 LDsy and 26.3 mg/kg corresponding to 1/2 LDs,. The multiplicity of per os administration
of the studied iodine-containing complexes and «remantadine» was seven days. As a control, a
commercial drug «remantadine» at a dose of 8.33 mg/kg was used for comparison. The results of the
study are presented in figure 6.
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Figure 6 — The preventive effect of the drug FS-1’s action

The results of studying the antiviral prophylactic effectiveness of FS-1 in experiments on chickens
infected with Rostock/34 strain A influenza virus, (H7N1), showed pronounced prophylactic efficacy
(100 %) in the studied doses of 26.3; 13.1 and 6.6 mg/kg more than three times the prophylactic effec-
tiveness of the control antiviral drug «remantadine». However, at a dose of 3.3 mg/kg, the prophylactic
efficacy of the investigated iodine-containing complex FS-1 is 1.5 times higher than the prophylactic dose
of 8.33 mg/kg of the antiviral drug «remantadiney.

In our experiments, we also established a significant pharmacological effect on influenza A virus. In
various models with antiviral drugs widely used in practice, remantadine, oseltamivir, ribazole and amixin
revealed a potentiation effect under the influence of the FS-1 iodine-containing complex. The results of
potentiation with the combined use of the iodine-containing complex FS-1 with the studied antiviral drugs
were accompanied by an increase in their therapeutic effect. Based on the results, we have compiled and
filed an application for an invention with the patent department of NTsGNTE RK.

Thus, the studies and the results obtained allow us to conclude that the iodine-containing complex
FS-1 is a low-toxic compound, exhibits antiviral activity against influenza A virus, and has a high
potentiating effect when used in conjunction with commercial drugs. Further studies of the drug are
actively continues.

B. ®. Kepum:kanosa, JI. H. UBanoBa, A. . Uibun
«Hpekuusra Kapchl MaTepraIapIbIH FRUTBIMU OpTanbiFey AK, Anvatel, Kazakcran

KYCTAPJIBIH A TYMAYBIHA KAPCBI KYPECTE HOATHI ®C-1 KOCBLJIBICBIHBIH
IOPEKTUBTUIII'THE BAFA BEPY

Annortanus. Xywmbicra «H}ekuusira Kapehl A9pi-I9pMeKTepIiH FhUIbIMA OpTajibiFby AK-na cuHTE3MeNTeH
KypambIHJa HoJ Oap KeleHIep/l 3epTTeyre apHalFaH MaTepHalap YChIHbUIFaH. 3epTTEIreH 3epTTeyiH/e KelleH-
Jiep KypaMbiHza eH Oencenai Hox O0ap FS-1 kelneHi aHbIKTaIbl. AJIBIHFAH KYpaMbIHaa 07 0ap KeHICHACPAiH KYC
TyMaybl BUPYChIHA OCEPIH 3ePTTEY HOTHIKEIICPI CHITATTAIFaH.

Tyiiin ce3nep: KypambIHaa 07 Oap KeHIeHIEP, IUTOTOKCUKAJIBIK, JKEJCN YBITThUIBIK, TYMay BUPYCTaphl, BH-
PYCKa Kapchl OSJICEHIUTIK, TOTEHIINAIIEI dCep.
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b. ®. Kepum:kanosa, JI. H. UBanoBa, A. U. Unbun
AO «HayuHpI#l IeHTp IPOTHBOMH(EKIIMOHHKIX IpenapaToBy, AimmaTsl, Kasaxcran

OIEHKA 5®®EKTUBHOCTU NOACOAEPKAIIEI'O KOMIIVIEKCA ®C-1
B BOPHBBE C I'PUIIIIOM IITHUII A

AnHoTanusi. B pabore wu3inokeHbl Marepualibl 10 HM3YYEHHIO BO3JCHCTBHS Ha BHUPYC TIpulma nTuim A
MOJICO/IEpKAIINX KOMILJIEKCOB, CUHTe3UpoBaHHbIX B AO «HayuHblil LeHTp NMPOTHBOMH(EKINOHHBIX MTPENapaToBy.
[TpoBeneHHBII CKPUHHUHT M3 JAEBATH HMCCIICJ0BAHHBIX KOMIUIEKCOB BBISIBIJI HanOoJee aKTHUBHBIH HMOJICOAEp KAl
KOMIUIEKC. YCTaHOBIEHO, 4TO uoacoiepxkamuii komiuiekc @DPC-1 sBisercs MalOTOKCHUYHBIM COEJUHEHUEM,
NPOSIBIISIET MIPOTHBOBUPYCHYIO aKTHBHOCTH B OTHOILIEHWHU BUpYca rpummna A, o0iagaeT BEICOKMM ITOTEHIUPYIOIUM
JIelICTBAEM NIPH COBMECTHOM IPUMEHEHUH C KOMMEPYECKUMH ITPOTUBOBUPYCHBIMH ITpENapaTaMH.

KiroueBble cn0Ba: MOACOAEPKAILINE KOMILIEKCHI, UTOTOKCHYHOCTB, OCTPasi TOKCUYHOCTb, BUPYCHI I'PUIINA,
HMPOTHBOBUPYCHAs aKTUBHOCTH, NOTEHIUPYIOLIEE NEHCTBUE.
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REALIZATION OF REGIONAL INNOVATION POLICY

Abstract. The innovative policy which is a priority for the states seeking to find their own niche and strongly
occupy certain positions in the world economy, is considered. Regions of Kazakhstan have got significant resource
and raw materials, production, human resources. It is noted that despite the positive trends that have emerged in
recent years, there are a number of unsolved problems in the regions of the Republic, including low innovative acti-
vity of enterprises, low proportion of production of knowledge-intensive and high-tech products, insufficient funding
for scientific research and development works. An important stage of innovation and technological development and
increasing of competitiveness of regional economies is highlighted as the development of innovative structures and
management mechanisms. Formation of the innovation system; the introduction of mechanisms to stimulate
innovation; the organization of innovative business structures will contribute to the development of competitiveness
of the region. The levels of realization of regional innovation policy are considered: republican and regional (inclu-
ding local). Large export-oriented domestic enterprises began to introduce the technologies of the fourth industrial
revolution in their industries in order to improve competitiveness.

Key words: region, mechanism, innovation, digital economy, activity, technologies, potential, conception,
stimulation, interaction.

Introduction. The formation of an economy that based on knowledge and corresponds to modern
trends of techno globalism, supposes the transition to an innovative way of development of the country's
regions. Regions of Kazakhstan have got significant resource and raw materials, production, human
resources. However, despite the positive trends that have emerged in recent years, there are a number of
unsolved problems in the regions of the Republic, including low innovative activity of enterprises, a small
proportion of production of knowledge-intensive and high-tech products, insufficient funding for
scientific research and development works and, as a result, a low proportion of the implementation of
their results in production. This situation is mainly explained by the lack of worked-out schemes of sear-
ching ideas, incubation of scientific and technical developments and their following commercialization
[1]. Development of innovative structures and management mechanisms is an important stage of
innovation and technological development and increasing of competitiveness of regional economies. The
following contribute to the development of competitiveness of the region: the formation of an innovation
system; the introduction of mechanisms to stimulate innovation; the organization of innovative business
structures.

Innovations should be the main factor determining the competitiveness of the national economy.
Development of economic relations in the region is carried out through various types and forms of integ-
ration on the basis of direct economic relations. Selection of the processes of integration of production is
conditioned on the need for a complex approach to solving the problems of the innovation system of the
region and the development of high-tech sectors of the national economy. The nature of the tasks itself
facing us today requires the coordinated efforts of many sectors, scientific institutions and economic
bodies.
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Research methodology. Innovation policy of the region should provide [2]:

- development and effective use of innovative potential of the region;

- formation and realization of promising regional scientific, technical and innovative programs and
projects for the benefit of providing sustainable social and economic development of the region;

- investments from budget and out of budget sources through the development of public-private
partnership mechanisms for the realization of scientific, technical and innovative programs and projects of
regional importance;

- maximum possible use of the achievements of domestic and foreign science during the realization
of structural and technological modernization of industries in the region;

- initiating the introduction of a regional contract system in the sphere of scientific and technical
developments;

- solving of social and economic problems of regional importance due to increasing the orientation of
the regional order for scientific, technical and innovative products;

- stimulating of innovation and inventive activity, increasing of the level of patent protection of
products and technologies that are created in the region;

- assistance to protect national interests in getting the results of scientific research performed at the
expense of budgets of all levels, and ensuring the improvement of national content in products and
technologies that are created in the region;

- development of business planning of innovative activity;

- monitoring and control over observance of legislation requirements by all entities of the scientific,
scientific — technical and innovative activity of the region.

Research results. Regional innovation policy should be realized at two levels: republican and
regional (including local) [3]. The basic concept of the formation of a system of mechanisms for the
realization of regional innovation policy at the republican level should be based on the following
regulations:

- national interests have got priority over the interests of individual regions;

- it is necessary to weaken regional differentiation. Formation of rational territorial proportions and
effective spatial development of the country is possible only if the territorial economic and social asym-
metry and economic growth of all regions are softened by self-force;

- not only depressed regions have got the right for state support, but also developed regions which are
able to provide high returns on invested funds;

- assistance to backward regions can be provided only for the realization of innovative projects which
ensure high production efficiency during their realization;

- state support is necessary to create zones of advanced development, appealed to become centers of
formation of innovative economy and to ensure the growth of competitiveness of the economies not only
of the region, but also of the whole country [4].

Innovation policy, as the core of general economic policy of the state should be connected first of all
with the innovative restructuring of industrial production [5].

In 2017 work was carried out on development of measures for technological re-equipment of the
industry, including elements of the fourth industry of the revolution. Measures have been developed
which are directed to create a necessary ecosystem to support domestic enterprises planning to digitize
and stimulate more active introduction of digital technologies. These measures are included in the state
program "Digital Kazakhstany.

Creation of model digital factories on the basis of existing enterprises is one of the main projects. In
this regard, seven enterprises were selected and work continued with the Fraunhofer Institute for
technological diagnostics and development of digitalization plans: in JSC "Kentau transformer plant"
(machine building), JSC "Eurasian foods" (food industry), JSC "Chimpharm" (pharmaceutical industry),
JSC "AK Altynalmas" (metallurgy), LLP "Karlskrona" (machine building), LLP "Almaty Fan Plant"
(machine building), LLP "Bal Textile" (light industry).

At the present moment, the work on technological diagnostics, selected enterprises and the deve-
lopment of roadmaps for the introduction of digital technologies on them has been completed.

In total, experts recommended more than 200 measures (projects), from 20 to 38 measures for each
enterprise, held meetings with companies to discuss the offered measures.
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Improving of industrial safety, especially in dangerous industries is an important effect of the intro-
duction of digital technologies. In this regard, the draft Rules of industrial safety for dangerous production
facilities that lead mining and exploration, taking into account the use of digital technologies to improve
safety in the workplace. In December this year, these Rules will be approved by the MID RK [6].

For innovative cooperation in the mining sector, the project "Production 4.0" (testing and transfer of
domestic solutions at the production site) is being realized.

In order to encourage business to introduce advanced digital technologies within the framework of
the "Productivity-2020" program, appropriate changes were made to the Rules for providing state support
to the entities of industrial and innovative activities aimed at increasing productivity. The main innovation
is the focus on reimbursement of expenses on introduction of Industry 4.0 technologies.

Work on realization of projects on digitalization of backbone enterprises is carried out simulta-
neously. Totally 14 projects amounting to 140,2 billion tg are planned to be realized until 2025. The eco-
nomic effect from their realization is expected to reach at the level of 239.8 billion tenge (GVA) until
2025. From them 3 projects (2 projects ERG, 1 project "KazZinc") were realized last year.

Plans for the digitalization of regions with different terms of realization in the period up to 2025 have
been developed, 143 digitalization projects (86 enterprises) are expected to be realized, from which 72
projects (49 enterprises) are to be implemented in 2018.

With the purpose to improve competitiveness, large, export-oriented domestic enterprises have begun
to introduce the technologies of the fourth industrial revolution in their industries [7].

"Maker" LLP (Karaganda region) modernized its production with modern robotic equipment and
complex software. Economic effect - 8.9 billion tenge in 2018 and 11.2 billion tenge in 2019. LLP "Prom-
mashkomplekt" (Pavlodar region) applies robotic manipulators which install parts on different machines
and send ready parts to the warehouse. Economic effect - increase of to be produced product range in
2.35 time, increase of volume of to be exported product in 9.68 time.

Generally, it is necessary to note that the measures taken to stimulate the transition of industry to
"Industry 4.0" will assist to increase the share of large and medium-sized enterprises in 2022 that have
realized digital technologies up to 11%. To the labor productivity growth, including due to digital techno-
logies for 39.8% (by 2016) and will be about 30 million tenge in the mining sector and 48.9% (13.9 mil-
lion tenge) in the processing industry.

The concept of the State program of industrial and innovative development for 2020-2025 years
provides such areas as the development of the "economy of simple things", the saturation of the internal
market with domestic goods, support for exporters in the processing industry and the realization of large,
breakthrough projects through the attraction of private investments, including foreign ones. At the same
time this ensures continuity with the "Strategic development plan-2025", taking into account key
initiatives and principles.

The approaches to the Concept of the Third industrialization program are based on the key challenges
for further qualitative growth and steady competitiveness of the processing industry: insufficient inflow of
investments in fixed capital, unformed critical mass of enterprises, low "complication" of to be produced
products.

The purpose of industrial innovation policy is to stimulate the competitiveness of the processing
industry in the domestic and foreign markets [8]. Achievement of this purpose will be provided by solving
three tasks:

1. Deepening of industrialization. The task is directed to improve the efficiency of enterprises,
provide the internal market with domestic goods, rational placement of enterprises in the points of growth
and the creation of a pool of competitive producing enterprises.

2. Expansion of the production volume, range and complication of the processed goods which are in
demand in foreign markets. This is a task on exporters.

3. Increase of industrial capacities. This task will be solved by stimulating the development of new
industries, creating of capital-intensive industries, including with the participation of transnational
companies and foreign investors, and providing the necessary raw materials to the processing industry
enterprises.
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In order to achieve the goal and tasks successfully 5 directions of industrial and innovative develop-
ment are expected.

1. Performance of a proactive trade policy which is directed to remove barriers to foreign trade
within the EAEU, access to the market of China, Central and South Asia, as well as rational protection of
the domestic market.

2. Advanced creation of specialized factors of production at the points of growth. Efforts will be
directed to the development of high-quality industrial, digital and certification infrastructure, human
capital, competence centers.

3. Creation of new capital-intensive and knowledge-intensive industries, using the possibilities of the
state on distribution of raw materials and the provision of attractive conditions for investors.

4. Direct support of effective enterprises in domestic and foreign markets. Efficiency will be mea-
sured by the ability to steady competition in domestic and foreign markets.

5. Increasing of the efficiency of the industrial innovation support system through more exact setting-
up of the processes of coordination, financing and monitoring of industrialization policy.

The third program of industrialization will be different from previous two five years. Firstly, there
will be a shift from field priorities to support effective producers in all spheres of processing industry.
Secondly, efforts will be focused on the development of new, widening and "complication" of the existing
range of to be produced products, including consumer goods. Thirdly, direct support will be provided in
exchange for business counter-obligations in order to achieve specific indications (modernization, export
growth, etc.). Fourthly, necessary infrastructure and standards will be created within the framework of
preparation of industry for the "digital age".

Support of enterprises based on the model of balanced development will also be continued [8].
Companies will get complex support at all stages of their development - from beginner to successful. Fur-
ther, attention will be paid to three groups of enterprises.

The first group "Strong back" — the enterprises of processing industry that will increase the volume
and range of domestic products including consumer goods and create a pool of future exporters.

The second group "Competitive producers" - existing exporters, their tasks: expansion the range and
increasing complexity of the export basket.

The third group "Centers of gravity" — large, capital-intensive projects, including in basic spheres,
and also with the participation of TNCs and foreign investors. Development of production of new types of
industrial semi-finished products and the provision of the necessary raw materials will be provided due to
them.

According to the results of the Third program of industrialization, achievement of the main indicators
in the processing industry is planned. Among them real growth of investment in fixed capital in 2 times,
real growth of labor productivity in 1.7 times, growth of exports of processed goods in 2.3 times, increase
of the Index of economic complexity up to 55 places, increase of the number of operating enterprises per
1,000 people, economically active population in 2.3 times.

This will allow to strengthen the work on further increasing of the value added in the economy,
"complication" of the basket of to be produced goods and expansion of its presence in foreign markets.

Conclusion. The priority directions in the formation of the structure of the region's economy should
be such integrated entities that provide the largest increase in value added. Therefore it is necessary to
include an entity whose products are in demand both within the region and beyond into the groups of
inter-sectorial integration of material production. It is necessary to group all other enterprises or organi-
zations according to their functional purpose as independent entities on maintenance of programming
production facilities or to include them in these entities.

At the present moment, there are possibilities for innovative development in almost all industries of
Kazakhstan. Through development institutions the state will take part in the projects that are focused on
creating an integrated system of industries which create competitive products, gradually developing the
technological chain of added values.

— 4 ——



ISSN 2224-526X Cepus azcpapnvix nayk. 5. 2019

REFERENCES

[1] Kantureyev M.T., Sigarev M.I. Public support of small businesses in Kazakhstan // News of the national academy of
sciences of the Republic of Kazakhstan. Series of agricultural sciences. 2019. Vol. 1, N 49. P. 16-20.
https://doi.org/10.32014/2019.2224-526X.2.

[2] Ushachev I.G. Management system — the basis for the realization of the model of innovative development of the agro-
industrial complex of Russia // Economy of agricultural and processing enterprises. 2013. N 2. P. 4-8.

[3] Abraliev O., Beisenbaeva A., Naimanova Zh. The international experience of agricultural innovations // News of the
National academy of sciences of the Republic of Kazakhstan. Series of agricultural sciences. 2019. Vol. 1, N 49. P. 5-15.
https://doi.org/10.32014/2019.2224-526X.

[4] Tsaurkubule Zh., Kenshin Zh., Sultanova Z. Scientific approaches to assessing the competitiveness of regions // Bulletin
of the Karaganda university. Series of economy. 2018. N 4(92). P. 153-160.

[5] Davis C. (2014). Planning Assistance Through Technical Evaluation from Relevance Number. Reprint. New York: New
York Press.

[6] Eraydin E. (2016). The role of regional policies along with the external and endogenous factors in the resilience of re-
gions // Cambridge Journal of Regions. Economy and Society. 1 March. Vol. 9, Issue 1. 217-234.

[7] Shelomentsev A., Taubaev A., Amirova G., Kasymova N. Formation of the integrated innovation infrastructure of the
Eurasian economic union as a factor of increasing the knowledge intensity of the economies of the member states // Bulletin of
the Karaganda University. N 2(94). P. 9-100.

[8] Davletbayeva N., Taubayev A., Kuttybai M. (2018). System problems of entrepreneurship development in Kazakhstan
regions in conditions of globalization. IDIMT 2018: Strategic Modeling in Management, Economy and Society. 26th Interdis-
ciplinary Information Management Talks (P. 113-119).

I'. K. HypmanGekosa', P. JyiickeHoBa®

1Ka3au< WITTHIK arpapiblK YHUBepcuTeTi, Anmatel, KasakcraH,
2Ka3a1< WHHOBAIMSUTBIK TYMaHUTAPIBIK-3aH yHUBepcuTeTi, Cemeit, Kazakcran

AMMAKTBIK THHOBAIIASIIBIK CASICATTBI
ICKE ACBIPY

AHHOTANHsA. OJIEMJIIK 3KOHOMHUKAaJa aKbIHAAIFAaH OPHIH aJaThIH KOHE O3I1HIIK OPHIHBIH TANKBICHI KEICTiH,
MEMJICKET YIIiH 0achIMIBIK OarbITKa Me OOJAaThIH MHHOBALMSUIIBIK cascaT KapacThIpbuFraH. KasakcraH aitMakTapsl
KaJpIBIK BIHTAJAHIBIPYFa, OHIIPICTIK, PECYPCTHIK IIMKi3aTTapra aWTapibIKTai ue OONBIN OTHIP. ATall alTKaHAA,
COHFBI KBUIAPJaFrbl KOPCETUINCH alKBIH TEHICHIUsUIApFa KapaMacTaH, PecryOJIMKaHBIH aiMaKTapbhIHAA IICIIii-
MereH Maceselniep OapIIbUTBIK eKCHIITiH, OHBIH IIIiHAe KOCIMOPBIHAAPABIH WHHOBAIUSIIBIK OCICEHAUTITIHIH TOMCH-
IITiH aTan aiTyra 00Jabl, )KOFAPhl TEXHOJOTHSIIBIK cajajiap MEH YKOFaphl TEXHOJOTHSUTBIK OHIMICPIIH TOMEH YJIeC
CaJIMarbl MCH TOXKIpHUOETIK-KOHCTPYKTOPIIBIK JKOHE FBUIBIMU-3EPTTECY KYMBICTAPBIH KapKbUIAHABIPYIBIH JKETKLTIK-
ci3ziria kepyre 00J1a/ibL.

MHHOBAIUSUTBIK-TEXHOJIOTHUSUTBIK, JAMYABIH JKOHE alMAaKTHIK dKOHOMHUKAHBIH Oocekere KaOUISTTLIITiH JKOFa-
pBUIATYIBIH MaHBI3IBI 3TANTApPBhl OACKAPYABIH MEXaHHW3MI MCH WHHOBAIIMSUIBIK KYPBUIBIMHBIH OMIiCTEMECi PETiHae
OesiHreH. ANMakTapAblH Oacexere KaOUICTTLNIMH JaMbITy WHHOBALMSUIBIK JKYHEHIH KYPBUIBIMBIHA COHKECTEeHIIi-
pUITeH, MHHOBANMSUIBIK BIHTAJIAHIBIPY MEXaHH3MJIEPl CHII31ITeH, MHHOBAIMSUTBIK OM3HEC — KYPBUIBIMIBI YHBIMIAC-
THIpYFa HET13/Ie/TeH.

AWMAaKTBIK WHHOBAIUAIIBIK CasCaTThl ICKE achIpy JEHreiiepi KapacThIPhUIFaH: PeCIyOIMKaIBIK KOHE aiiMaK-
THIK (KePTLTIKTiIHI Koca anFaHna). bocekere KaOUIETTUTIKTI apTTHIPy MaKCaThIHIA ipi OTAHABIK SKCIOPTKA OaFbIT-
TaJFaH KOCIMOPBIHAAP TOPTIHIII OHAIPICTIK PEBONIONUSHBIH TEXHOJOTUSACHIH 63 OHIIPICTepiHAE CHTI3yIl KOJFa
ajFaH.

Tyiiin ce3mep: ailiMak, MEXaHW3M, WHHOBALHUS, IU(PIBIK SKOHOMHKA, OPCKET, TEXHOJIOTHUS, BIHTAJIAHIBIPY,
KOHIICTIIUS, ©3apa OPEKETTECy, MOTCHIIHAI.
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_ PEAJIM3ALIAA _
PEI'’MTOHAJIBHON NTHHOBAIIMUOHHOMU IMMOJIMTUKHA

AHHOTaHI/lﬂ. PaCCMOTpeHa HWHHOBAaIlMOHHAsA IIOJIMTHUKA, HBJ'ISHOHICﬁCH MMPUOPUTETOM Ui TOCYAApCTB, CTPEMS-
HIUXCs HaiTH CO6CTB€HHyIO HUITY U MPOYHO 3aHATH OINPCACIICHHLIC MO3ULIHUU B MHpOBOfI SKOHOMHKE. PernoHbr
Kazaxcrana 06naz[a}0T 3HAYUTCIIbHBIMU PECYPCHO-CBIPLEBLIM, IMPOU3BOACTBECHHLIM, KaAPOBbBIM MNOTCHUHAJIAMU.
OTMG‘{CHO, YTO HECMOTPS Ha HAMCTUBIIHECA B IOCICAHUC T'OJbI MO3UTUBHBIC TCHACHIINU, B PETUOHAX peCHy6J’II/IKI/I
HUMCCTCS pAA HEPCUICHHBIX HpO6J’I€M, B YHMCJIC KOTOPLIX CJICAYET OTMCTUTHh HU3KYI0O MHHOBAIMOHHYK aKTHUBHOCTH
Hpe}.‘[HprITHﬁ, MaJIbIA yZ[CHLHLIﬁ BE€C NPOU3BOJACTBA HayKOCMKOfI 1 BBEICOKOTEXHOJIOTHYHOM MNpoAYKIIMH, HEAOCTA-
TOYHOC (I)I/IHaHCI/IPOBaHI/IG HAYYHO-UCCICAOBATCIBCKUX U OINBITHO-KOHCTPYKTOPCKUX pa60T. BLI,HGJ'IGH Ba)XHBIM ATaIl
HWHHOBAIIMOHHO-TEXHOJIOTMYECKOI'0 Pa3sBUTUSA U IMOBLIILICHUS KOHKypeHTOCHOCO6HOCTI/I 9KOHOMHKH PETHOHOB KaK
pa3pa60TKa HWHHOBAILIUOHHBIX CTPYKTYPp U MCEXAaHU3MOB YIIpABJICHUS. Pa3Butunio KOHKypeHTOCHOCO6HOCTI/I peruoHa
6y,ueT CII0COOCTBOBATH (I)OpMI/IPOBaHI/Ie HHHOBaHHOHHOﬁ CUCTEMbI; BHCAPCHUEC MEXAHU3MOB CTUMYJIMPOBAHNS NHHO-
BaHHfI; opraHn3anusi WHHOBALIMOHHBIX 6I/ISHCC-CprKTyp. PaCCMOTpeHI)I YPOBHHU OCYIICCTBJICHUA pCFHOHaJ’ILHOﬁ
I/IHHOB&IIPIOHHOﬁ IOJIMTHUKH pCCHy6J’II/IKaHCKOM 1 pEruoHaJIbHOM (BKJIIO‘laH MeCTHLIﬁ). B memsix moBBIIIEHUS KOH-
KprHTOCHOCO6HOCTI/I, KPYIIHBIC S5KCHTOPTOOPUCHTUPOBAHHBIC OTCHYECTBCHHBIC NPCANPUATUA MTPUCTYIIUIIN K BHEAPC-
HHIO TE€XHOJIOTUI ‘{CTBepTOﬁ HpOMBIHIJ'IeHHOﬁ PEBOIIONMU Ha CBOUX IMPOU3BOACTBAX.

KiaioueBble ciioBa: PeruoH, MEXaHn3M, MHHOBALIMU, III/I(prBaH O9KOHOMHUHKA, OCATCIBbHOCTh, TCXHOJIOTUHU, I10-
TCHIUAJI, KOHICIIUA, CTUMYJIMPOBAHUEC, BSaHMOHCﬁCTBHG.
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ABOUT THE RESULTS OF LABORATORY TESTS
OF THE BIOLOGICAL DRUG ACTHAROPHYT
ON DIFFERENT SPECIES OF ARTHROPOD PESTS

Abstract. The article presents data on laboratory testing of the efficacy of the Actarofit, a new biotechnological
insectoacaricide of contact action, from a group of avermectins against several species of pest arthropods from
different orders - an imagines of a painted bug Eurydemaornata(Linnaeus, 1758) (Hemiptera, Heteroptera, Penta-
tomidae), great green bush-cricketlarvae Tettigoniaviridissima(Linnaeus, 1758) (Orthoptera, Tettigoniidae), larvae
ofGomphomastaxclavata (Ostroumov, 1881) (Orthoptera, Eumastacidae)and Chorthippusapricarius (Linnaeus,
1758) (Orthoptera, Acrididae),imago of healer-beetle Ulomoidesdermestoides(Fairmaire, 1893) (Coleoptera, Teneb-
rionidae), wax moth caterpillars Galleria mellonella(Linnaeus, 1758) (Lepidoptera, Pyralidae), as well as blood
sucking ixodid tick HaemaphysalispunctataCanestrini and Fanzago, 1877 (Acari, Ixodida, Ixodidae).The most
resistant to the effects of Actarofit among the tested pest arthropods are the painted bug Eurydemaornata (Linnaeus,
1758), the wax moth caterpillars Galleria mellonella (Linnacus, 1758) and the healer-beetle Ulomoidesdermestoides
(Fairmaire, 1893). The larvae of the great green bush-cricket Tettigoniaviridissima(Linnaeus, 1758), Gomphomas-
taxclavata (Ostroumov, 1881) and Chorthippusapricarius (Linnaeus, 1758), as well as the imago of the blood-
sucking ixodid tick, HaemaphysalispunctataCanestrini and Fanzago, 1877, were the most susceptible to drug effect.
Possibly this difference is largely linked with the thickness of the chitinous cover of the studied objects, which to
some extent protects them from the effects of Actarofit. Based on the obtained results, it can be said that the
biological drug Actarofit may be used for treatment against the wax moth, but with measures to prevent application
of the drug on imago and larvae of bees. It can also be used against various pests of agriculture, and some
bloodsucking arthropods. But it should always be taken into account that the sensitivity of the pest object to the drug
action.

Key words: Aktarofit, avermectins, biological drug, pest arthropods, insects, blood-sucking ticks, protective
measures, ecologization, agriculture.

Introduction. Modern methods of pest control in agriculture are still widely used chemical insec-
ticides. This is mainly due to the fact that the widespread use of chemical insecticides due to economic
necessity, and today biological control methods, are less effective comparing to chemical means of
protection. High impact speed and efficacy are their advantage. Despite this, pest insects are often able to
produce resistance to insecticides, which is expressed in changes in cover permeability, detoxification and
changes in sensitivity to insecticides. The undoubted disadvantage of chemical insecticides is also the
impact on non-target species of arthropods, as well as accumulation in the soil, plant and animal tissues.
As a result of the increasing use of chemicals in plant protection, an enormous amount of various
chemical compounds enter the environment. There is evidence that pesticides used in agriculture are able
to act as mutagens, causing cytotoxic and negative genetic effects [1-3, 7-9, 22]. Biological drugs, in
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particular, neurotoxic compounds such as avermectins, can serve as an alternative means of environ-
mentally friendly plant protection. Avermectins - antibiotics, insecticides, acaricides and nematicides with
a 16-membered macrocyclic lactone ring, referring to macrolides, are a product of the vital activity of
actinomycetes Streptomyces avermitilis (ex Burget al., 1979) Kim and Goodfellow, 2002 (syn. Strepto-
myces avermectinius Takahashi et al., 2002).

In 1984, their synthetic forms were obtained. The principle of action is that they stimulate the release
of gamma-aminobutyric acid (GABA) from the nerve endings and increase the connection of GABA with
receptor sites on the postsynaptic membrane of muscle cells. This leads to blocking the transmission of
nerve impulses, resulting in paralysis and death. The effectiveness of avermectins is very dependent
on temperature, for example, when it decreases from 24 to 17°C, toxicity to spider mites decreases by
7.6 times, and when increased to 32°C, it increases by 4.8 times.A big advantage of avermectins is their
low toxicity to mammals and humans, non-toxicity to earthworms, as well as to plants, rapid decompo-
sition under the action of sunlight without the formation of toxic residues. Avermectins are not absorbed
by the roots of plants from the soil and do not accumulate in them [10-21, 23, 24]. The authors asked
about the possibility of using avermectins against various pests of agriculture in the Republic of
Kazakhstan. For this purpose, Aktarofit was chosen - a new biotechnological insectoacaricide of contact
action for the destruction of pests of agricultural, ornamental, forest and fruit crops (produced by
“Enzim”, Ukraine). The active basis of the drug is a complex of natural avermectins of groups B1 and B2,
at a concentration of 0.2%. The introduction of such drugs is fully consistent with the tasks of transfer and
technology adaptation and improving the environmental friendliness and competitiveness of Kazakhstan’s
agricultural products, set by the President of the Republic of Kazakhstan N.A. Nazarbayev in his annual
message to the people in 2018.

Material and methods. As a model object, we used various species of pest arthropods from different
orders - imago of a painted-bug Furydemaornata (Linnaeus, 1758) (Hemiptera, Heteroptera, Pentato-
midae), great green bush-cricketlarvae Tettigoniaviridissima (Linnaeus, 1758) (Orthoptera, Tettigoniidae),
berry grasshopper larvae Gomphomastaxclavata (Ostroumov, 1881) (Orthoptera, Eumastacidae) and
Chorthippusapricarius (Linnaeus, 1758) (Orthoptera, Acrididae), healer-beetle imago Ulomoidesder-
mestoides (Fairmaire, 1893) (Coleoptera, Tenebrionidae), great wax moth caterpillars Galleria mellonella
(Linnaeus, 1758) (Lepidoptera, Pyralidae), as well as the bloodsucking ixodid tick Haemaphysalis-
punctata Canestrini and Fanzago, 1877 (Acari, Ixodida, Ixodidae).All insects, except for the last two
species, were captured in nature with the help of a butterfly net and manual collection by employees of
LLP Zh. Zhiembaev KazRIPPQ. The healer-beetle and the great wax moth were artificially bred under
laboratory conditions in the insect of the M. Aykimbaev KSCQZD. Accordingly, experiments on species
taken in nature were made in the laboratory of biotechnology of LLP Zh. Zhiembaev KazRIPPQ, while
over artificially bred - at the insectary of the M. Aykimbaev KSCQZD, where the drug was transferred
according to the oral agreement between the performers. The drug was diluted by us in a concentration of
1%, at a ratio of 400 ml of ordinary running water with the addition of 4 ml of avermectin. After this, the
solution was applied to the bottom of Petri dishes or a plastic glass with a volume of 1 liter for the
experimental group, while for the control groupwater was used. Exposure for both experimental and
control groups was 1, 2 and 5 minutes. The exposure for the control group was the same time with the
addition of water. It should be noted that for each group of tested insects, 3 replications were carried out.

In order to calculate the average time after which the full immobilization of pests occurs upon contact
with the drug, time was counted on a stopwatch, immediately after the insect was treated.

The treated insects were placed in a clean Petri dish or plastic cup and checked on the following days
after contact with the drug, in case of any surviving individuals could be found.

Research results. The pests used for the experiments are shown in figures 1-7. Below (tables 1-6)
are the results from which it is clear that 1% solution of the drug Actarofit has 100% effectiveness against
all species of pest arthropods used in the laboratory experiment.
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Figure 1 —
The painted bug Eurydemaornata (Linnaeus, 1758)

Figure 2 —
The larva of the great green bush-cricket
Tettigoniaviridissima (Linnaeus, 1758)

Figure 3 —
The larva of Gomphomastaxclavata (Ostroumov, 1881)
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Figure 4 — Figure 5 —
The larva of Chorthippusapricarius (Linnacus, 1758) Healer-beetle Ulomoidesdermestoides (Fairmaire, 1893)

Figure 6 — Figure 7 —
Great wax moth Galleria mellonella (Linnaeus, 1758) Bloodsucking ixodic tick Haemaphysalispunctata Canestrini
and Fanzago, 1877

As can be seen from the data in Table 1, the painted bug Furydemaornata (Linnaecus, 1758) — a pest
of cruciferous crops, died completely 20 minutes after the treatment with Aktarofit.

Table 1 — The results of the test of Acarofit on the painted bug Eurydemaornata (Linnaeus, 1758)

Date Experiment Control
3 min 7 min 10 min ISmin | 20 min | 3 min 7 min 10 min 15 min 20 min
16.05.2019 8 4 3 2 0 10 10 10 10 10
17.05.2019 0 0 0 0 0 10 10 10 10 10




ISSN 2224-526X Cepus azcpapnvix nayk. 5. 2019

100% of a great green bush-cricket larvae Tettigoniaviridissima (Linnaeus, 1758) a multiple eating
pest died 15 minutes after treatment.

Table 2 — The results of the test of Aktarofit on the great green bush-cricketlarvae Tettigoniaviridissima (Linnaeus, 1758)

Experiment Control
Date
3 min 7 min 10 min | 15min | 20 min 3 min 7 min 10 min 15 min 20 min
16.05.2019 6 4 2 1 0 10 10 10 10 10
17.05.2019 0 0 0 0 0 10 10 10 10 10

Larvae of berry grasshopper Gomphomastaxclavata (Ostroumov, 1881) and Chorthippusapricarius
(Linnaeus, 1758) (Orthoptera, Acrididae) - a pest of fruit crops and medicinal plants, were even less
resistant than the previous 2 insect species. Their 100% death occurred 10 minutes after the treatment with
Aktarofit (table 3).

Table 3 — Results of the test of Aktarofit on the Gomphomastaxclavata larvae (Ostroumov, 1881)
and Chorthippusapricarius (Linnaeus, 1758) (Orthoptera, Acrididae)

Experiment Control
Date
3 min 7 min 10 min 3 min 7 min 10 min
16.05.2019 4 2 0 10 10 10
17.05.2019 0 0 0 10 10 10

Data on the efficacy of Acarofit against the wax moth - a pest of beekeeping [4], and the healer-
beetle, a pest of stocks, are given in tables 4, 5. We found that the average time beforethe total immo-
bilization of the wax moth larvae was 228.02 seconds, the maximum 405.82 seconds, and a minimum
104.26 seconds. While the same indicator for the imago of the healer-beetle was 36.86 seconds, 68.18 se-
conds, and 25.04 seconds respectively. Differences were found in the reactivity of both species for the
drug, it was found that the imago beetles had the stage of excitation almost immediately after they were in
contact with the drug, while the wax moth larvae reacted much later (about 1 minute). Probably, the
differences in sensitivity and time before the total immobilization occurs consisted in the species specific
resistance of insects, as well as their body weight. However, this aspect was not studied by us in this

study.

Table 4 — Results of the test of Avermectin on the great wax moth caterpillars Galleria mellonella (Linnaeus, 1758)

Experiment Control
Date
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
16.04.2019 3 3 3 3 3 3
17.04.2019 0 0 0 3 3 3
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
17.04.2019 3 3 3 3 3 3
18.04.2019 0 0 0 3 3 3
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
18.04.2019 3 3 3 3 3 3
19.04.2019 0 0 0 3 3 3
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Table 5 — The results of the test of Aktarofit on the imago of the healer-beetle Ulomoidesdermestoides (Fairmaire, 1893)

Date Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
16.04.2019 5 5 5 5 5 5
17.04.2019 0 0 0 5 5 5
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
17.04.2019 5 5 5 5 5 5
18.04.2019 0 0 0 5 5 5
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
18.04.2019 5 5 5 5 5 5
19.04.2019 0 0 0 5 5 5

100% of blood-sucking ixodic tick HaemaphysalispunctataCanestrini and Fanzago, 1877 died 10
minutes after treatment with Actarofit(Table 6).

Table 6 — The results of the test of Aktarofit
on the blood-sucking ixodic tick Haemaphysalispunctata Canestrini and Fanzago, 1877

Experiment Control
Date
3 min 7 min 10 min 3 min 7 min 10 min
16.05.2019 2 1 0 3 3 3
17.05.2019 0 0 0 0 0 0

Discussion of research results. As can be seen from the obtained results, the painted bug Euryde-
maornata (Linnaeus, 1758), the great wax mothcaterpillar Galleria mellonella (Linnaeus, 1758) and the
healer beetle Ulomoidesdermestoides (Fairmaire, 1893) have the greatest resistance to the effects of
Actarofitfrom tested pest arthropods. The larvae of the great green bush-cricket Tettigoniaviridissima
(Linnaeus, 1758), Gomphomastaxclavata (Ostroumov, 1881) and Chorthippusapricarius (Linnaeus,
1758), as well as the imago of the blood-sucking ixodic tick Haemaphysalispunctata Canestrini and Fan-
zago, 1877 proved to be most susceptible to the effects of the drug. It can be assumed that this difference
is largely due to the thickness of the chitinous cover of the studied objects, which to some extent protects
them from the effects of Actarofit. Based on the results obtained, it can be said that the biological drug
Actarofit may be used for treatment against the wax moth, but with measures to prevent the ingestion of
the drug on the imago and the larvae of bees. Also, it can be used against various pests of agriculture, and
some bloodsucking arthropods. But, the sensitivity of the harmful object to the action of the drugshould
be taken into account.

Findings. Thus, the drug from the group of avermectins Actarofit can be used against various pests,
for example, true bags, which are found quite a lot on food crops [5, 6]. In addition, the high efficacy of
this biological drug against the blood-sucking ixodic tick, Haemaphysalispunctata Canestrini and
Fanzago, 1877, is of great interest. This species is a grazing three host parasite. Imago feed on mammals
(several dozen species), larvae and nymphs can also feed on birds and reptiles. The vector of causative
agents of Qfever, Crimean hemorrhagic fever, tick-borne encephalitis, tularemia, Lyme disease, etc.,
which is of great sanitary and epidemiological importance. Therefore, the effect of Aktarofit on this tick is
important not only in the field of plant protection, but also to ensure epidemiological well-being.

Source of research funding. The work was prepared as part of the implementation of the projects of
the Ministry of Agriculture of the Republic of Kazakhstan BR 06249249 "Development of an integrated
system to increase productivity and improvement of farm animals breeding qualities, using the example of
BayserkeAgro LLP" under subproject 2 "Improving the technology of cultivation and harvesting of forage
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crops" and BR 06249206 "Transfer, adaptation and the introduction of advanced technologies for the
control of quarantine and especially dangerous pests to ensure the phytosanitary safety of the agro-
industrial complex of the Republic of Kazakhstan"for task 3 "Biological control of herd species of pest
locusts using GIS technologies".

1. 1. TeMpemeB', A.M. Ycnanos', A. B. Ecikanos?,
A. M. KemlceranneB', A. M. Maxemanon', B. B. Bos1atdexoBa’

1KP AIIIM TOO XK. XKXuembaeB aTbIHAAFBI
Kasak ecimik Kopray >koHEe KapaHTHH FBUIBIMHU 3€PTTCY HHCTUTYThI, AnMatel, KazakcraH,
M. AiikpiMGaeB aTbiHgarbr Ka3ak 300HO3MIBIK XKIHE KapaHTUH/IIK HHQEKIUIAD FEUTBIMH OPTAJIBIFHI,
Anmarsl, Kazakcran

AKTAPO®UT BUOJIOTUAJIBIK ITPEITAPATBIHBIH
OPTYPJII 3UAHABI APTPOIIOATAPFA APHAJIFAH
3EPTXAHAJIBIK 3EPTTEYJIEPIHIH HOTHU/XEJIEPI TYPAJIBI

AHHoTauMs. Makanazia op TYpJIi OTpsSATapAaH 3USHIB OyBIHASKTHUIAPABIH OipHEIIEe TypiHe Kapchl aBepMEeK-
TUHJAEP TOOBIHAH KOHTAKTIJII 9Cep €TETIH KaHa OMOTEXHOJIOTHSUIBIK HMHCEKTOAKAPHIMI - AKTapo(GuT THIMIUIITIH
3epTXaHabIK TECTUICY OOMbIHINIA aepeKTep Keatipiteni — kaunana Eurydema ornata (Linnaeus, 1758) (Hemiptera,
Heteroptera, Pentatomidae), Tettigonia viridissima (Linnaeus, 1758) (Orthoptera, Tettigoniidae), Gomphomastax
clavata (Ostroumov, 1881) (Orthoptera, Eumastacidae) sxoHe KoHbIp casik mieriptke Chorthippus apricarius
(Linnaeus, 1758) (Orthoptera, Acrididae), Ulomoides dermestoides (Fairmaire, 1893) (Coleoptera, tenebrionidae),
Galleria mellonella (Linnaeus, 1758) (Lepidoptera, Pyralidae), connmaii-ax KaH COpPFBIII HKCOJA KEHECiHje
Haemaphysalis punctata Canestrini and Fanzago, 1877 (Acari, Ixodida, Ixodidae). CeiHanraH 3usHIBl OyBIHASK-
TapnaH AKTapo(uT ocepiHe eH KOoraphl Te3IMILTIKKe OosuFaH Kanaana Eurydema ornata (Linnaeus, 1758), Galleria
mellonella (Linnaeus, 1758) xxone Ulomoides dermestoides (fairmaire, 1893) Gamayer3gapsl me. Kyprrap sxachur
wekuiek Tettigonia viridissima (Linnaeus, 1758), wunek ouenep Gomphomastax clavata (Ostroumov, 1881) sxoHe
KoHbIp kepek Chorthippus apricarius (Linnaeus, 1758), conpaii-ak MMaro KpOBOCOCYIIETO HKCOJOBOIO KeHe
Haemaphysalis punctata Canestrini and Fanzago, 1877 xancaHpI3, eH ce3iMTal ocepiHe mpenapar. MyHnail aisip-
MallbUIBIK KO01HECe 3epTTelNIeTiH 00BbEKTUIEP/IH XUTHH KaObIHBIHBIH KaJIbIHJIbIFbIHA OaiIaHBICTBI OOIYBl MYMKIH,
ol onapapl AKTapo(UTTIH OCepiHEH KOpFaiiibl. AJIBIHFAH HOTHIKEIEPAl HEri3re aja OTBIPHIN, OHOIOTHSIIBIK
AxrapoduT npenaparbiH O0anaybl3 OajblHa Kapchl OHIEY YIUIH mMaijanaHyra Ooiajpl, Oipak IpernapaTTblH UMaro
MeH 0aJl apajapbIHbIH JIMYMHKAJIApbIHA TYCYiHIH alJIbIH aly jKeHiHzeri mapanapMed Oipre. CoHpaii-aK OHBI aybul
IAPYaIlbUIBIFBIHBIH OPTYPIIi 3USHKECTEPiHE XKAHE KeiOip KaH copaThlH OybIHASKThUIAPFa KApChl KOJIaHyFa 00Iabl.
bipak Oy pette 3usHABI 00BEKTIHIH IPETapaTThIH 9CEPiHE CE3IMTANBIFBIH MIHIETTI TYPJIE €CKepy Kepek.

Tyiin ce3nep: Axrapodur, aBepMEKTHHIACP, OWONOTHSIIBIK TIpETapar, 3USHAB OyBIHASKTBUIAP, XKOHIIKTED,
KaH COpaThIH KeHeJep, KOpFay Iapajiapbl, SKOJOTH3aLHs, ayblT apyallbUIbIFbL.
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A. M. Kenmerannenl, A. M. Malcemaﬂonl, B. B. Bosar6exosa’

'TOO Kazaxckuii Hay4HO-HCCIIe10BaTEeIbCKMI HHCTHTYT 3alliThl M KAPAHTHHA PACTEHHIT
nM. XK. Kuembaesa MCX PK, Anmartsl, Ka3zaxcran,
’Kazaxckuit HAYYHBIN [IEHTP 300HO3HBIX M KAPaHTUHHBIX HHPeKmi uM. M. AiikumbaeBa, Anmatel, Kazaxcran

O PE3VJIbTATAX JIABOPATOPHBIX HCIIBITAHUM BUOJIOTHYECKOI'O IIPEIMTAPATA
AKTAPO®UT HA PA3JIMYHBIX BUJAX BPEJHBIX YWIEHUCTOHOI'NX

AHHOTanusi. B crathe npuBOIATCS IaHHBIE 1O JIaADOpaTOpHOMY TeCTHpOBaHUIO dddekTuBHOCTH AKTapodu-
Ta — HOBOTO OMOTEXHOJOTHYECKOTO MHCEKTOAKAPUIMIA KOHTAKTHOTO JEHCTBHUS U3 TPYIIbI ABEPMEKTHHOB MPOTHB
HECKOJIBKUX BHJIOB BPEHBIX YWICHHCTOHOTHX U3 PA3HBIX OTPS/IOB — MMAro pasykpaiieHHoro kiona Eurydemaornata
(Linnaeus, 1758) (Hemiptera, Heteroptera, Pentatomidae), nuunHOK 3eneHoro kysHeuuka Tettigoniaviridissima
(Linnaeus, 1758) (Orthoptera, Tettigoniidae), auunHOK srogHOW KOOBUIKM Gomphomastaxclavata (Ostroumov,
1881) (Orthoptera, Eumastacidae) u Oyporo kouska Chorthippusapricarius (Linnaeus, 1758) (Orthoptera, Acridi-
dae), umaro uepHoTenku xyka-3Haxapss Ulomoidesdermestoides (Fairmaire, 1893) (Coleoptera, Tenebrionidae),
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ryceHun Oonpmold BockoBoil Momu Galleriamellonella (Linnaeus, 1758) (Lepidoptera, Pyralidae), a Taxke Ha
KpPOBOCOCYIIIEM MKCOI0BOM Kieme Haemaphysalispunctata Canestriniand Fanzago, 1877 (Acari, Ixodida, Ixodidae)
HAMOOJBIICH YCTOHYMBOCTHIO K BO3/ICHCTBUIO AKTapoduTa U3 MPOTECTUPOBAHHBIX BPEIHBIX WICHHCTOHOIHX 00Ja-
JAIOT pasyKpameHHbI kion Eurydemaornata (Linnaeus, 1758), rycenmisr Oonbinoil BockoBoir momu Galleria-
mellonella (Linnaeus, 1758) u xyk-3Haxapp Ulomoidesdermestoides (Fairmaire, 1893). JINunHKHM 3€1€HOTO Ky3He-
unka Tettigoniaviridissima (Linnaeus, 1758),aroqHo# xo0s1ku Gomphomastaxclavata (Ostroumov, 1881) u Gyporo
koubka Chorthippusapricarius (Linnaeus, 1758), a Taxke nMaro KpoBOCOCYIIIETO MKCOAOBOTO Kieina Haemaphy-
salispunctata Canestriniand Fanzago, 1877 okazanuch Hanboiiee BOCHPUMMYHMBBI K BO3AEHCTBHIO IIpenapara.
Bo03MO0xHO, 4TO 1OJJOOHOE pa3iinuue BO MHOTOM CBSI3aHO C TOJILIMHON XMTHHOBOTO MOKPOBA MCCIEIYEMbBIX 00BEK-
TOB, KOTOPOE B KaKOH-TO Mepe 3allMIIaeT UX OT Bo3JAelcTBHs Akrapoduta. Mcxons U3 mosydeHHBIX pe3ysIbTaToB,
MOXXHO TOBOPHTb O TOM, YTO OMOJIOTMYECKUil npernapar AKTapo(UT BOZMOXKHO HCIIOIB30BaTh JJIsl 00paboTKH Ipo-
THUB BOCKOBO# MOJIH, OJIHAKO C MEpaMy MO MPEAyNPEKACHHUIO MOMAJaHus Mpernapara Ha UMaro W JMYMHOK ITYell.
Takke ero MOXKHO MPUMEHSITH IPOTUB PA3IMYHBIX BPEAUTENICH CEILCKOr0 XO3SMCTBA, U HEKOTOPHIX KPOBOCOCYIIHX
wieHucToHOruX. Ho mpu 3TOM criefryet 00s3aTeNbHO YUUTHIBATH 4yBCTBUTEIBHOCTD BPEIHOIO 00BEKTA K ICHCTBHIO
npenapara.

KaroueBbie ciioBa: AktapouT, aBepMeKTHHBI, ONOJOTHYECKHIA MTpenapar, BpeJHble WICHUCTOHOTUE, HACEKO-
MbI€, KDOBOCOCYIIHE KIICIIH, 3aIIIUTHbIE MEPOIPHSITHS, DKOIOTU3ALINS, CETLCKOE XO3IHCTBO.
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GROWTH AND DEVELOPMENT OF CALVES OF HOLSTEIN BREED
IN THE DAIRY COMPLEX OF THE BAYSERKE-AGRO LLP

Abstract. Advance in genetic potential and nutritional needs of animals has accelerated growth rates. Genetic
selection for high dairy productivity implies a higher ability to grow and, therefore, requires an increase in nutrients.
Nutrition management from birth is crucial for growth and development, as well as a formation of physiological
characteristics of young animals affecting their health.

The article focuses on the influence of feeding and nutrition from birth to 6 months of age on the growth and
development of calves of the Holstein breed, as well as monitoring and determining the average daily gain in the
preweaning period of young animals of different age groups (n = 96 goals) in the dairy complex of Bayserke-
Agro LLP.

Keywords: cattle, heifer, growth, development of mammary glands, feeding, diet, calf management, colostrum,
milk yield.

Relevance. It is known that the growth and development of the body of young animals in the womb
and after birth occurs according to certain biological laws. It was found that the formation and growth of
bone tissue are more pronounced in the uterine period of fetal development, and growth of muscle tissue -
at the age of 9-14 months, adipose tissue begins to be deposited at a later date. Taking into account these
patterns of growth and development, in addition to high-grade diets, In dairy cattle breeding rational
feeding and keeping regimes of both mothers and offspring are used, which affect the enhanced develop-
ment of those tissues, individual systems and organs that influence the subsequent dairy productivity of
cattle [1-3].

For example, stimulation of the enhanced development of the digestive organs, starting from the
early training of calves and eating more plant forage, and development of the mammary gland - from the
organization of proper feeding during the period of intensive development, that is, from the time of sexual
growth and in the second half of pregnancy [4].

The main conditions for growing young animals for the full replacement of the dairy herd are as
follows:

- organization of full and balanced feeding in all age periods of growing of young animals;

- creation of rational methods of technology for keeping with meeting zoohygienic requirements;

- obtaining and selecting for growing calves from the best animals by genotype, as well as from
healthy parents;

- disease prevention by organizing and conducting appropriate veterinary actions;

- control over the growth and development of calves [5].

The most important period when growing young animals is the period of milk growing. The body of
calves in the first months of life is growing vigorously. There is an intensive formation of skeleton,
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muscles, a development of the gastrointestinal tract and other internal organs with the use of vital sub-
stances like protein, fat, minerals, carotene from fed colostrum feeds, milk and fodder products.Especially
in the first two months after the birth of a calf, if the required conditions of keeping and inadequate
feeding are not met, their body is easily susceptible to respiratory and digestive diseases; leading to
reduced productivity and even death.

Aim of the research. The effect of feeding and nutrition from birth to 6 months of age on the growth
and development of calves of the Holstein breed, as well as monitoring and analysis of the average daily
gain of young animals of different age groups in the highly power-driven automated dairy farm of
Bayserke-Agro LLP in Almaty region.

The basis for research and the source of funding. Targeted financing program of the Ministry of
Agriculture of the Republic of Kazakhstan for 2018 - 2020 "Transfer and adaptation of technologies for
the automation of technological processes for the production of livestock products based on a model farm
of the Bayserke-Agro LLP in dairy cattle breeding from 100 cows".

Research methods. The object of the research was young stocks available at Bayserke-Agro LLP.
Young animals were weighed monthly at the same time every month, in the morning — before watering
and feeding the animals, on the basis of which the average daily gain was calculated [6-8].

Research results. Growing calves is necessary, first of all, for the successful obtaining of strong,
healthy and highly productive animals. Therefore, it is necessary to determine the scheme (feeding rates
and rearing with milk) of calf growing.

At Bayserke-Agro LLP, when raising calves during the preweaning period, the following technology
for maintenance and feeding was adopted (table 1).

Table 1 — Diagram of the keeping and feeding of calves in the preweaning period

Dailyfeedration, kg
) colostrum milk
?f; s’ Themethodofkeeping kg rearing kg rearing Grainmix Hay | Monofeed
rates rates

1-5 Individually in the maternity ward 5 2 - - - - -
06-30 Individuallyinhouses - 2 6 2 0.3 0.5 -
31-45 Individuallyinhouses - - 7 2 0.6 0.5 -
46-50 | Groupof 14 animals - - 7 2 1 1 -
51-100 | Groupof 18animals - - 6.0 2 1.5 1.5 -
101-120 | Groupof 18animals - - 4.5 2 2 3 -
121-135 | Groupof 18animals - - - - 2 3 3
136-150 | Groupof50animals - - - - - 3 8
151-165 | Groupof80animals - - - - - 3 10
166-180 | Groupof80animals - - - - - 3 12

Calves at birth for 5 days stayed in the maternity ward of a cowshed. Feeding was carried out by two
times of colostrum rearing from a mother in the amount of 5 liters per day (2.5 liters each).

From the age of 5 days, calves were transferred to individual houses indoors, where they stayed for
45 days.

Feeding during this period comprised 5 liters of milk (2.5 liters 2 times a day).

From the age of 15 days, they began to accustom to eating crushed grain mixture and high-quality
alfalfa hay. Until the end of the period, these feeds were constantly in the feeders. Also, a prerequisite was
daily drinking of clean water in an amount of 0.5-1.0 liters.

From 46 to 100 days of age, calves were transferred to group loose keeping on a deep straw litter of
14 animals in each group with water from a drinking bowl, as well as alfalfa hay on self-feeders. The diet
consisted of 7 liters of milk (3.5 liters twice a day), a grain mixture of 2.0-2.5 kg and hay of 2.0-2.5 kg.
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Calves at the age of 100 to 120 days were kept in groups of 18 goals. With the same method as in the
previous group. In this case, feeding was carried out by a gradual supply of milk until the end of the
period, and a supply of vegetable feed increased.

From 121 to 135 days of age, calves were kept in groups of 18 animals, and from 136 to 150 days -
in a group of 50 animals each. During these periods, the diet consisted of vegetable feed of grain mixture
of 3 kg and hay in the amount of 4-4.5 kg.

From 151 to 180 days, calves were kept in groups of 80 animals. During this period, feeding was
carried out with a mono-feed intended for cows with middle productivity (with a milk yield of 20-23 kg
per day). The structure of the composition of the mono-feed in the dry matter of the diet: corn silage -
40%, alfalfa hay - 14.2%, grain mix - 30% and rape - 16.2%.

For all periods of growing calves, during housing, they were provided with dry and clean straw litter.

The weighing results of dairy calves, as well as the nature of their growth of energy in the pre-
weaning period, are presented in table 2.

Table 2 — Nature of the growth energy of calves in the preweaning period

Bull-calves Heifer-calves
No Number Age, Live weight, | Average daily Number Age, Live weight, | Average daily
of animals days kg gain, g of animals days kg gain, g
1 15 76.7+2.5 89.3£3.1 837.24287 19 74.34£3.0 82.1+2.6 771.3+£30.0
2 18 138.4£5.2 156.7+4.8 1001£38.3 12 137£1.7 163+4.7 1012+42.0
16 160.8+6.3 180.2+7.9 962.6+15.8 16 193.7£5.9 194.2+5.9 877.1+£29.2

As can be seen from table 2, under such keeping and feeding conditions, bull-calves reached
180.2 kg of live weight by the age of 161 days with an average daily gain of 933 grams over the entire
growth period. Heifers by the age of 195 days reached 194 kg with an average daily gain of 887 grams.

The existing growth standard for young stock of the Holstein breed used in the republic is for bulls at
the age of 6 months - 165 kg, of 12 months - 280 kg, of 15 months - 335 kg, of 18 months - 390 kg. For
heifers, respectively by age - 150, 260, 305 and 350 kg.

Conclusions. The results of monitoring the development of young animals showed high growth
energy during the preweaning period. Under the feeding and keeping conditions, the live weight of calves
at the age of 161 days was 180.2 kg with an average daily gain of 933 grams, heifers by the age of
195 days reached 194 kg, with an average daily gain of 887 grams. While maintaining this growth energy,
the live weight of calves in 12 months will be 340 kg, in 15 months - 424 kg and in 18 months - 508 kg.
Heifers will have, respectively - 324, 403 and 483 kg. These data far exceed the growth standards of the
young stock of the Holstein breed.

A. C. Kanumonaunona, I'. K. JKakcblibikoBa,
A. E. Yunnanues, K. baiiraéniios, A. /I. balimykanos

'“Baiicepke-Arpo” 0Ky FhLIBIME-0HipicTik opTamers" XKIIC, Tanrap aynans:, AnMatel 067bickl, Kasakcran,
*Peceii MEMIICKETTIK arpapIibik YHHBEPCUTET] —
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«BAﬁgEPKE-éFPO» KIIC roJIITHH TYKbIMbIHBIH
6 AUT'A JEUIHI'T BY3AYBIHBIH OCY KAFJAUDI

Annotanus. JKorapsl CyTTi ©HIMJI ipi Kapa Majibl OHIIpY YLIIH IT'€HETUKAIIBIK CYPHINTay YChIHY OOMBIHIIA,
OJIap/bIH OHIMAUIIrIH JKOFaphl JICHrelre ecyiHe MYMKIHAIK Oepeii, COHABIKTaH KOPEKTIK 3aTTapAblH YJIFalybIH
Tanan ereai. byzaymapaslH qypreIC ACHIeHIEe OCIM->KETTy YIIiH, TyFaHHaH 0acTarl THIMJII TaMaKTaHABIPy OOWBIHIIA,
OJIap/bIH JICHCAYJIBIFbIHA YKOHE (PU3NOJIOTHSUIBIK EPEKIIETIKTEPiH KAJIBINTACTHIPY YIIiH MaHBI3bI 30P.

Maxamana «baiicepke-Arpo» JKIIC-HiH YT KeMIEHIHACT] TONIITHH TYKBIMBIHIAFEI Oy3aylapaslH ecyiHe ocyi
MeH JaMyblHa TyFaHHaH 6 alNIbIK ’KacKa JIeHiHTi a3bIKTaHIBIPY MEH TaMaKTaHyIbIH dcepiHe 0aca Ha3ap ayAapbUIIbI
(n =96 6ac).

Tyiiin ce3nep: ipi Kapa mai, 6y3ay, ecy, cyT 0e3AepiHiH JaMyBbl, a3bIKTaHABIPY, PAlHOH, 0y3ay ecipy, YB3, CYT
CaybIMBL.
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POCT U PABBUTHE TEJISIT FOJIIHTI/IHQKOIZ HOPOABI
B MOJIOYHOM KOMILJIEKCE TOO «<bAUCEPKE-AT'PO»

Annotanus. [Iporpecc B reHeTHYECKOM HOTEHIMAIE U MUIIEBBIX NOTPEOHOCTSX JKUBOTHBIX YCKOPHII TEMIIBI
pocra. ['eHeTmaeckuit 0TOOpP IS BRICOKOI MOJIOUHOW TPOXYKTHBHOCTH IpEATIoNaraeT 0oiiee BRICOKYIO CIIOCOOHOCTD
K POCTY W, CIIEIOBATEJIBbHO, TPEOYET YBENNYEHHS MUTATEIbHBIX BEIIECTB. Y IPABICHHE IINTAHUEM C POXKIICHHS HMEET
pemIaroniee 3HaUYCHNE UL POCTa M Pa3BUTHS, a TaKkke (OPMUPOBAHUS (PU3NOTOTHIECKIX OCOOCHHOCTEH MOJIOIHSIKA
BIIMSIOIINX Ha UX 310POBbE.

B craThe OCHOBHOE BHHMMAHHE YJEICHO BIIMSHUIO KOPMIICHHMS M NUTAHUS OT POXKICHUS A0 6 MECSYHOTO
BO3pacTa Ha POCT U Pa3BUTHE Y TEJIAT TOJIITUHCKOM MOPOABI, @ TAKKE MPOBEAECHUE MOHUTOPHHTA U OIIPEAEICHHUE
CPEHECYTOYHOT0 NPUBECa B MOJIOYHBIN MEPUOJ] MOJIOJTHSKA pa3HbIX BO3PACTHBIX Ipynl (n = 96 Toj1.) B MOJIOYHOM
komiuiekce TOO «baiicepke-Arpo.

KioueBble c10Ba: KpyIMHBIA POraThlil CKOT, TEJIKA, POCT, PA3BUTHE MOJIOUHBIX KeJe3, KOPMIIEHHE, PALUOH,
BBIPAIBAaHUE TEJIAT, MOJIO3UBO, HAJOU MOJIOKA.
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RATIONAL USE OF NATURAL PASTURES
IN TERMS OF KORDAY DISTRICT

Abstract. Complex research was conducted on the rational use of natural pastures, through the seasonal use of
foothill pastures in a particular area. On the basis of geobotanical survey, the farm areas were divided into seasons of
their use with separation of plant associations. At seasonal use the account of productivity of natural herbage stands
on seasons of year is carried out and the gain of live weight of animals for the pasture period is defined. It was found
that the use of seasonal pastures provides more weight gain for studied animals compared to animals that graze in
one place with an unsystematic manner of grazing. The research was conducted in 2015-2017 on the lands of
“Batyr” farm in Korday district of Zhambyl region. The pasture lands of the farm consists of 5 independent sites and
are located in 3 geographical areas: foothill-steppe, foothill-dry steppe and foothill-semi-desert. The total area of
distant pastures is 4.200 hectares.

Keywords: pastures, natural herbage, natural areas, soil moisture, yield, animals.

Introduction. Pasture is the main feed of renewable vegetable resource. Our country ranks sixth in
the world in terms of their area. In our Republic, hayfields and pastures occupy 188.9 million hectares and
their share in agricultural land is 7.5 times greater than the area of arable land. Currently, about 48 million
hectares in the country are degraded due to the unsystematic use of pastures and animal husbandry due to
the limitation of the boundaries of the grazing area. As a result, there is a "failure" of pastures and a sharp
decrease in the productivity of grass stands. The main area of degraded land is usually confined to human
settlements, as the bulk of farm animals are in private use. At the same time, the concentration of cattle on
these lands turns them into barren areas, as they have been grazing for decades without any regime of use
[1-4].

Basically, the failure of these lands occurred due to the greater concentration of animals in a limited
area, violation of the principle of seasonality and rotation of the used areas, non-compliance with the load
of grazing, terms of use of land. In many districts and regions this issue is particularly relevant, because
the increase in the number of livestock (animals grazed on pastures) per 1 hectare of feed area used is
much faster than the increase in the gross forage stock of pastures. For this reason, the rate of loading of
animals on watered pastures is increasing. This imbalance has led, in some cases, to difficulties in
environmental and economic regulation in the pasture sector. In addition, at present, the main reason for
the degradation of rangelands is the desire of society to obtain the highest possible income, which leads to
unreasonably high volumes of extraction of natural resources that exceed the potential of nature itself
[5, 6].

The modern state of pastures in the Republic is characterized, at one side, a progressive deterioration
of productivity and quality of pasture forage, on the other — the maximum concentration of the livestock
used site. For this reason, increased excessive intensive use of irrigated pastures, especially when well and
when countryside array, without complying with the load and basic pasture turnover, which gradually
broke the ecological balance that has led not only to reduction geed stock, but degrade land, the
emergence of wind erosion and overgrowing weeds and not eat ability vegetation.
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This study aims to solve problems through the use of science-based approaches of exploitation of
pasture resources using distant pasture in a particular area. In this regard, the development of new forms
of animal husbandry, vide licet cattle crossing to distant areas according to seasons in order to reduce
degradation of pastures, is a promising direction of agricultural research and reflects the needs of the
livestock industry in the republic.

Material and methods. The research was carried out in 2015-2017 on the lands of the peasant farm
“Batyr” located in the rural district of Kenen, Korday district, Zhambyl region. Pasture lands of the farm
consists of 5 independent sites and are located on 3 geographical zones: foothill-steppe (950 ha), foothill-
dry steppe (1370 ha) and foothill-semi-desert (1880 ha). The total area of distant pastures is
4.200 hectares.

The works performed are as follows:

- determination of soil moisture reserves — 4 points, by drilling up to 0.5 m. Soil samples were taken
by soil drill on 4 fixed sites, layer by layer 10 cm by thermostatic-weight method for seasons of the year:
spring, summer and autumn in triple repetition;

- selection of soil samples on 4 fixed sites, layer by layer 10 cm to a depth of 50 cm, for agro-
chemical analysis; determination of the volume mass of soil on 4 fixed sites, layer by layer 10 cm to a
depth of 50 cm in triple repetition [7];

- plant height was determined before taking into account the yield of green mass by measuring
25 plants of each species; accounting of green mass yield of natural pastures was carried out on specific
plant outlines for the grazing period in 10 m”. The Botanical composition was taken into account by
analysis of a trial sheaf weighing 1 kg at natural humidity in 2 - fold repetition [8-10];

- chemical composition of the fodder according to seasons was defined in the Institute’s laboratory
(“Kazakh Scientific Research Institute of Animal Breeding and Forage Production”) by common
methods;

- live weight gain of animals was carried out by weighing of the selected animals in the control and
experimental groups (10 animals in each group) [11].

Results. Pasture lands of the project area are located in 3 zones in the conditions of vertical zonality,
which distinguishes them by soils and vegetation cover. The pasture lands of “Batyr” farm consists of
5 independent sites:

The site 1 is located in the foothill-semi-desert zone (soil —ordinary grey-brownish) in the coordinate
system N 43 27 17.8; E 074 55 46.2. Botanical study of the site has allowed to identify 3 independent
plant associations: Ceratocarpus —Artemisia, Artemisia-ephemerae and Ephemerae -Artemisia.

The site 2 and 3 are located in the foothill-dry steppe zone (soil — light brown) with coordinates
N 43 28 58.8; E 074 50 43.8. Botanical study of the site allowed to identify 4 independent plant associa-
tions: Festuca-varitherbetum, Festuca-Artemisia- variiherbetum, Stipa-Poa-Artemisia and Artemisia-
Festuca.

The site 4 and 5 are located in the foothill steppe zone (soil — dark chestnut) with coordinates
N 43 19 46.4; E 075 01 02.2. Botanical study of vegetation allowed to allocate 6 independent plant
associations on the site: Onobrychis-Bromopsis-Festuca, Festuca-Poa-Carex, Gramineae-Erysimum,
Onobrychis-Festuca-Poa-Bromopsis, Bromopsis-Alyssum-Secale and Bromopsis-Festuca-Onobrychis.

The site 6 located in the foothill-semi-desert zone in the coordinate system N 42 27 34.5;
E 074 53 26.7. As a control variant, the lands of the settlement “Kenen” located in the foothill-semi-desert
zone with Artemisia forage, with unsystematic and all-year free grazing pasture.

Based on the results of geobotanical studies conducted in 2015, distant pastures were divided
according to their lifetime: pastures located in the foothill steppe area used in autumn, the foothill dry
steppe pastures are used in summer and foothill semi-desert pastures are used in the spring time. At all of
these distant areas were conducted grazing normalized experimental animals where the degree of grazing
of the herbaceous layer accounted for 70% of the total weight.

In the course of the work, studies were carried out to determine soil moisture in all geographical
areas, on selected plant associations — accounting for the harvest of natural grass stands and at the end of
the pasture period — the increase in live weight of animals.
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The research we carried out, concerning the determination of the total moisture reserve in the soil,
showed that all the types of pastures in the spring time had a sufficient level of humidity suitable for the
initial growth of grasses (table 1).

Table 1 — Soil water storage under the plants according to seasons, mm

Pastures according their use
Year | Season | Depth of Al yre:zri—rrlound izsﬁlg Summer grazing AF;;I:H
sampling, | sampling, g J £ £ £ g
cm cm Artemisia Artemisia-Ceratocarpus- | Stipa-Poa-Artemisia Poa-Onobrychis-
(foothill semi-desert] Carex-Alyssum (foothill dry Festuca- Carex-Alyssum
zone) (control) |(foothill semi-desert zone) steppe zone) (foothill steppe zone)
. 0-30 20,3 25,7 39,5 50,4
Spring
0-50 42,7 47,6 71,5 90,1
0-30 17,1 20,7 274 21,9
2015 | Summer
0-50 32,4 37,3 51,8 40,2
0-30 7,6 10,6 14,5 19,4
Autumn
0-50 21,3 24,2 32,1 35,5
. 0-30 473 50,5 75,0 81,8
Spring
0-50 78,2 86,2 122,5 1394
0-30 15,4 18,6 26,2 30,1
2016 | Summer
0-50 30,1 34,9 43,9 51,0
0-30 11,4 13,0 16,6 22,4
Autumn
0-50 22,6 25,6 30,9 40,8
. 0-30 44,8 50,8 52,1 75,3
Spring
0-50 76,5 89,1 86,9 123,8
0-30 14,2 17,2 19,3 27,6
2017 | Summer
0-50 29,2 33,1 37,5 47,4
0-30 10,6 12,7 15,2 19,5
Autumn
0-50 20,5 24,5 28,9 36,5

So, in 2015, in spring, the total soil moisture content in the upper 0-30 cm layer in the control variant
with year-round use was 20.3 mm, in the foothill-semi-desert zone - 25.7 mm, in the foothill-steppe zone -
39.5 mm and in the foothill-steppe zone - 50.4 mm. In the half-meter layer of soil, these indicators were
respectively: 42.7; 47.6; 71.5 and 90.1 mm. The results obtained in determining the total reserves of
moisture in the soil show that the best conditions for the accumulation of moisture in the spring period are
created in the foothill-steppe zone. Here, the content of total moisture in the 0-30 c¢m soil layer is 30.1 mm
higher than in the control variant of the experiment. In summer, the amount of soil moisture is somewhat
reduced due to its use by plants for its growth and development. In this regard, the total moisture content
in the soil in the 0-30 cm layer with unsystematic grazing was 17.1 mm, in the spring use area - 20.7 mm,
in the summer use area - 27.4 mm and in the autumn section use - 21.9 mm. In the half-meter layer of soil,
these figures were, respectively, 32.4; 37.3; 51.8 and 40.2 mm. By the fall, the soil moisture content
throughout the soil profile continues to decrease and in the 0-50 c¢cm soil layer on the control variant is
21.3 mm, the semi-desert zone is 24.2 mm, the foothill-dry steppe zone is 32.1 mm and the foothill-steppe
zone - 35.5 mm.

At the end of the research (2017) in spring, the total soil moisture content in the upper layer of 0—
30 cm was: in the control variant with unsystematic grazing - 44.8 mm, in the foothill-semi-desert zone -
50.8 mm, in the foothill the dry steppe zone is 52.1 mm and in the foothill steppe zone is 75.3 mm. In the
half-meter layer of soil, these indicators were respectively: 76.5; 89.1; 86.9 and 123.8 mm. In the summer,
this figure decreases slightly and amounts to 14.2 mm in unsystematic grazing, in the semi-desert it was at
the level of 17.2 mm, in the steppe and steppe zones - to 19.3 to 27.6 mm. In the 0-50 cm layer, these
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figures were respectively: 29.2; 33.1; 37.5 and 47.4 mm. By the autumn, the soil moisture content in the
control variant with unsystematic grazing in the 0-30 cm layer was 10.6 mm, the semi-desert zone -
12.7 mm, the foothill-dry steppe zone - 15.2 mm, in the foothill-steppe zone - 19.5 mm. In the half-meter
layer of soil, these figures were respectively: 20.5; 24.5; 28.9 and 36.5 mm.

The observation showed that the all-year pasture had a slightly lower level of the soil moisture during
the moisture-accumulating period, than the pastures of spring, summer and autumn use. It should be noted
that such minimal content of soil moisture in the treatment is linked with the fact that here the plant cover
of the soil surface is very weak, and it is less than 50%, whereas in seasonal areas it is higher and ranges
from 70 to 90%. In this context, in the foothill semi-desert zone with ordinary grey-brownish soil
(control) the moisture accumulated in winter and early spring periods is used not only for the growth and
development of the grass, but most of it is spent on physical evaporation from the soil surface. In addition,
the total moisture content in the soil is greater in the foothill-steppe zone with Poa-Onobrychis-Festuca-
Carex-Alyssum associations, compared with other variants of experience, which is logical. This is due to
the fact that in the piedmont-steppe zone more precipitation falls due to the proximity of the mountains,
and they are located at an altitude of 1350 meters above sea level, snow comes off the surface of pastures
in mid-April. In addition, they are located on a dark chestnut soil; in the spring, the wetting of the soil
along the moisture profile is more than 100 cm.

In 2015, on the control version of the experiment, the projective soil cover by the grass stand was
between 30-35%. In the distant pastures, that is, in the spring pasture, this indicator was at the level of
50-55%, in the summer - 60-65% and in the autumn - 70-80%. At the end of studies (2017), on the distant
sites, the projective soil cover by plants increased by 8-10%, due to the appearance of young shoots of
growing plants, while in the control sites this indicator remained almost unchanged, remained at the same
level.

In order to identify feed capacity of the used pastures, we have recorded yields of pasture herbage in
the selected plant associations according to seasons (table 2).

Table 2 — Yield of pasture grass in the conditions of vertical zoning of the soil (average for the period of 2015-2017)

) o Seasons of the year, c/ha
Natural area Season using Plant associations -
spring summer autumn
Control ~ Artemisia 7.9 4,1 3.9
all-year round use
FO.Othﬂl Ceratocarpus -Artemisia 13,7 7,1 8.3
semi-desert I area — —
. . Artemisia-ephemerae 13,5 7,2 8,1
spring use (spring pasture)

Ephemerae -Artemisia 15,5 8,4 9,4

Festuca-variiherbetum 17,8 19,6 12,1

Foothill Area II — Festuca-Artemisia- variiherbetum 18,8 19,7 13,6
dry steppe summer use (summer pasture) Stipa-Poa-Artemisia 16,4 17,6 11,7
Artemisia-Festuca 16,0 17,3 10,7
Onobrychis-Bromopsis-Festuca 40,8 38,3 25,9
Festuca-Poa-Carex 26,9 27,9 21,6

Foothill Area III - Gramineae-Erysimum 37,1 37,9 24,3

steppe autumn use - -

PP (autumn pasture) Onobrychis-Festuca-Poa-Bromopsis 33,5 349 23,2
Bromopsis-Alyssum-Secale 30,1 31,4 20,2
Bromopsis-Festuca-Onobrychis 32,1 33,2 21,4

Studying the yield of green mass of natural grass stands on average for three years showed that the
maximum yield of pasture mass at the site of spring use in the piedmont-semi-desert zone provided the
Ephemerae —Artemisia type of pastures, where it was 15.5 c/ha in spring, in summer - 8.4 c¢/ha and in
autumn - 9.4 c/ha. In the area of summer use in the foothill-dry steppe zone, the highest yield of pasture
mass was noted in the Festuca-Artemisia- variiherbetum type of pasture, where it was 18.8 c/ha in the
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spring, 19.7 c/ha in the summer and 13.6 in the autumn. In the foothill-steppe zone, in the area of autumn
use, the yield of pasture mass is higher on the vegetation contour consisting of Onobrychis-Bromopsis-
Festuca vegetation, where it was 40.8 c/ha in the spring, 38.3 ¢ c/ha in the summer and 25.9 c/ha autumn.
At the same time, in the distant pastures the peak of the yield falls on the summer periods. In the control
variant of the experiment with year-round use the lowest yield of pasture mass was obtained. Here, with
Artemisia type of pasture, the yield of grasses was in the spring - 7.9 c/ha, in the summer - 4.1 c/ha and in
the autumn - 3.9 c/ha.

Determination of pasture mass yields in the project area according to the seasons of the year showed
that the maximum yield of the pasture mass at the site of spring use is provided by the Ephemerae -
Artemisia type, at the site of summer use - Festuca-Artemisia- variiherbetum and on the site of autumn
use - Onobrychis-Bromopsis-Festuca type. At the same time, in the distant pastures the peak of the yield
falls on the summer periods.

A study of the chemical composition of herbage in associations for an average of three years showed
that in the foothill-semi-desert zone the crude protein content was: 8.1% in spring, in summer - 7.3% and
6.1% in autumn. In the foothill-steppe zone they amounted from - 8.8; 7.9; 6.8%, and in the foothill-
steppe zone - 9.1; 8.2; 6.9%, respectively. In the control variant of the experiment the content of crude
protein was 7.4% in spring, 6.6% in summer and 5.6% in autumn (figure 1).

1 8,8% 9,1%
9 8,1% 7.9% ,
3 1B 6% : 6,8% 6,9% | mspring
, 1Y%
6 - 0 H summer
5 -
4 k autumn
3 -
2 -
1 -
0 -
Control — Foothill  Foothill dry  Foothill
all-year semi-desert steppe steppe
round use

Figure 1 — Dynamics of change in protein content in pasture forage
by seasons of the year, % (average for 2015-2017)

The obtained data showed that the content of crude protein in grass stands decreased from spring to
autumn in the studied areas, except for the semi-desert zone. Here decrease in crude protein is observed
only until august and in september there is an increase due to the rapid development of Artemisia.

The opposite tendency was observed for the cellulose content of herbage. In the spring period the
content of cellulose in herbage from pastures in foothill semi-desert zone was 26.4%, in herbage from
foothill dry steppe zone — 24.7% and in herbage from foothill steppe zone — 23.7%. At the end of
investigations these indicators raised and were up to standard. The cellulose content of herbage — 29.1;
27.8 and 28.1% respectively (figure 2). In the control variant of the experiment, the amount of cellulose
was 25.8% in spring, 27.3% in summer, and 28.7% in autumn.

The results for protein and cellulose content showed the following tendency: while the protein
content decreased from spring to fall the cellulose content increased. The cellulose content reached the
maximum value in September when grasses finished their development and became more thicker.

The economic assessment of seasonal use of pastures in the project area was carried out (table 3). To
do this, in the spring were selected 2 groups of animals-analogues (experimental and control) three age
groups: tupping rams, ewes of the 3™ year of life and lambs of the year of birth. The breed of sheep is —
Kazakh fine-wool sheep [12]. In the spring, before the start of sheep grazing (starting indicators), the
difference in live weight in the selected analogues on average for three years did not exceed 1.5 kg. The

— 2 ——
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control group was in the foothill-semi-desert zone on the lands of the settlement “Kenen” and grazed in a
free manner, all year round in one place. Experimental group were grazing under the scheme, that is, on
seasonal pastures.

23,7%
25,6%
28,1%

Foothill steppe

24,7%
25,03%
27,8%

. K spring
Foothill dry steppe

H summer

M autumn

26,4%
27,8%
29,1%

Foothill semi-desert

25,8%
27,3%
28,7%

Control — all-year round use

0 5 10 15 20 25 30 35

Figure 2 — Dynamics of cellulose content in herbage according to seasons, %
(average for 2015-2017)

Table 3 — The dynamics of the live weight of animals in the seasonal pastures, kg/head

The live weight of animals, kg/head
Tupping rams Ewes The lambs of this tear of birth
Year Season (n=10) (n=10) (n=10)

experimental control experimental control experimental control

group group group group group group
2015 Spring 83.520+1.64 | 81.690+1.53 51.120£1.26 49.840+1.25 17.940+2.21 16.9704+2.18
Autumn | 85.300+1.47 | 82.120+1.46 | 58.450+0.75 | 54.700+0.81 | 36.300+0.58 | 27.400+2.72
2016 Spring 81.340+0.67 | 81.410+0.72 | 48.320+0.83 | 49.100+1.03 14.80+2.46 14.600+2.60
Autumn | 86.370+0.60 | 83.740+0.81 | 59.100+0.67 | 55.000+0.39 | 38.800+0.72 | 31.950+1.12
2017 Spring 79.300+0.64 | 80.100+0.73 49.200+2.05 49.800+1.44 15.800+1.99 15.400+1.93
Autumn | 87.700£1.25 | 83.400+1.24 | 63.300+£1.23 | 56.100+£2.02 | 43.000£1.98 | 32.800+2.01

average for Spring 83.380 81.060 49.550 49.580 16.180 15.650

20152017 | Autumn 86.450 83.080 60.280 52.260 39.360 30.720

Thus, from the obtained data it can be seen that a higher gain of live weight was obtained in the
experimental group of animals where seasonal grazing was used on the pasture. Seasonal grazing for an
average of three years of research at the end of the grazing period provided a gain in live weight of
tupping rums at — 3.370 kg/head, in ewes on 8.020 kg/head and lambs of the current year of birth on 8.640
kg more than the control groups of animals that grazed haphazardly on the control pasture.

It should be noted that during the pasture period, the increase in live weight of animals in the
experimental group in 2017 is higher than in previous years of the study. So if the increase in live weight
in the experimental group in 2015 in tupping rams was 3.180 kg/head, in ewes — 3.750 kg/head and lambs
of the current year of birth — 8.900 kg/head, in 2016 — 2.630; 4.100 and 6.850 kg/head, in 2017, these
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indicators amounted to 4.30; 7.200 and 10.200 kilograms per head, respectively, compared with the
control groups of animals. The increase in live weight gain in experimental groups of animals is due to the
fact that in 2017, when grazing animals on seasonal sites, an intra-seasonal pasture turnover was used, in
which virtually reduced three times unproductive (idle) movement of animals in search of food in the
grazing area, is also sharply reduced trampling vegetation, and in addition completely eliminates the
degradation of pasture area.

In addition, the experimental data show that during the pasture period the highest increase in live
weight was provided by lambs of the current year of birth. On average, for three years of research during
the grazing period, the increase in live weight of lambs of the current year of birth from spring to autumn
was in the experimental group — 23.180 kg/head, and in the control group — 15.070 kilograms per head.
Such high rates of live weight gain of lambs during the pasture period is mainly due to the increase in
muscle mass. It should be noted that during the pasture period, the smallest increase in live weight of
animals was noted in sheep-producers, which is natural, since they were additionally fed with concen-
trated feed in the winter months and they were well-fed in the spring, they also ran out of muscle growth.

Conclusion. Thus, the use of seasonal pastures provides more live weight gain of the studied animals
compared to the animals that graze in one place with a free grazing.

K. b. Ucaesa
WunoBanusuielk Eypasus yausepceuteri, [laBnongap, Kazakcran

KOPJIAI AYJIAHBI dKAFJAMBIHJIA
TABUFH KANBLIBIMJIAPJIbI TUIMII ITAMJIAJIAHY

AnHotanusi. Haktel aymakra Tay OOKTepiHIEri >KalbUIBIMAAPIbl MAayChIMIBIK HaigaaHy apKbUIbl TaOWUFU
KaWbUIBIMIApAbl YTHIMJIBI Taiijanany OOMBIHIIA 3epTTEyNep KeIeHl KYpridiami. ['eo0oTaHMKaNbIK 3epTTeyiep
HETi3IH/e MIapyalbUIbIK ayMarbl ©CIMJIIK KaybIMIACTBIKTapbIH Oeie OTHIPBIN, OJapbl MaijanaHy Mep3iMiHe Oe-
JiHreH. MaychIMIIBIK IMalianany Ke3iHAe JKbUI Me3Tiiiepi OOWBIHINA TAOWFH MIONTEP iH MIBFBIMIBUIBIFBIH CCEIKE
ary JKYPri3uii >KoHe >KalblIBIMIBIK Ke3eH e JKaHyapiapbH Tipl caIMarblHBIH ©Cyi aHbIKTanbl. JKalbuIbIMIap/bl
MayChIMJIBIK MalganaHyIsl KOJIAHY XKyHeci3 TocUIMeH Oip jkepae >KaibUIaThIH JKaHyapJiapMeH CalbICTBIpFaHza
3epTTENETIH JKaHyapiIapAblH Tipi calIMarbIHBIH apTyblH KaMmTamachi3 erexdi. 3eprrey 2015-2017 xpumapsr KaMObLT
o6xpicel Koprait aymansr "baTeip" mapya KOKaNbIFBIHBIH JKepinae kyprizinmi. Illapya Ko>KaJdbIKTBIH KaWBUTEIM
xepiepi 5 nepbec TeniMHEH jkoHe 3 reorpadHsbIK aiiMakra OpHalIacKaH: TayOeKTepIiK-IIeNelT, TayOeKTepiK-
KyaH Jiasia sxoHe Taybekrepiik-aana. [llanraiinarsl salbUIbIMHBIH JKaubl ayMarbl 4200 rekrapbl Kypaibl.

Tyiiin ce3nep: xailbuIbIMIap, TaOUFU 1IONTEp, TAOUFU aliMaKTap, TOMBIPAKTHIH BUIFAIIBUIBIFEI, OHIMILIITI,
&KaHyapJap.

XK. b. UcaeBa

WunoBanmonHslit EBpazuiickuii yausepcurert, [laBnonap, Kazaxcran

PAIIMOHAJIBHOE UCIIOJIb30BAHUE ECTECTBEHHBIX TACTBHUII]
B YCJOBUSIX KOPJIAVICKOI'O PAMOHA

AnHotanus. KoMIUIEKCHO TIPOBOIMIINCH UCCIIEAOBAHUS TI0 PAlIOHAIEHOMY HCIIOJNIB30BAHUIO €CTECTBEHHBIX
MACTOMII, ITyTeM CE30HHOTO HCIIONB30BaHUS IMPEATOPHBIX MACTOWII HA KOHKPETHOW Teppuropuu. Ha ocHoBaHWMH
reo00TaHNYIECKUX WCCIICIOBAaHUN, TEPPUTOPHUS XO3IHWCTBA OBUIM pa3felieHbl Ha CE30HBI MX HCIOJB30BAHUS, C BEI-
JIEJICHUEM DPACTUTENbHBIX accouuanuid. IIpu ce30HHOM HCIOIB30BaHUN NPOBEACHBI YYET YpPOKAMHOCTH ecTe-
CTBEHHBIX TPaBOCTOEB II0 CE30HAM TOJa W OIpPENEeNeHBI MPHUPOCTa XMUBOKW MAacChl KUBOTHBIX 32 IMACTOWIIHBINA
NepuoA. YCTaHOBIIEHO, YTO NPHMEHEHHE CE30HHOIO HCIIOJb30BaHMs MAacTOWI obecrieunBaeT OoJibllle MPHPOCTA
JKUBOM MacChl M3y4aeMbIX »KHUBOTHBIX IO CPABHEHHIO C >KMBOTHBIMH, KOTOPBIE BBIMACAIOTCS B OJIHOM MECTE C
OeccucreMHbIM criocobom macThObl. MccnenoBanust mpoBoamics B 2015-2017 roapl Ha 3eMIIsIX KPECTBSHCKOTO
xo3stiictBa «batbip» Kopmatickoro paiiona XKamObuickoi obmactu. [TacTOMIIHEIE 3eMITU X0O3SHCTBA COCTOUT H3 5-TH
CaMOCTOSITENIHBIX YYaCTKOB M PACIOJIOXKEHBI Ha 3-X reorpadUveckux 30HAX: MPEArOpHO-CTEIHOW, MPEIropHO-
CYXOCTEIHOH U TPeATOPHO-TIOTYITYCTRIHHOM. O0IIas ImIoa s> OTTOHHBIX Y4acTKOB coctaBiseT 4200 rekTapos.

KiroueBble cia0Ba: macTOWINA, €CTECTBEHHBIH TPaBOCTOM, MPHPOTHBIC 30HBI, BIAKHOCTH HMOYBHI, ypOXKaii-
HOCTB, )KUBOTHBIE.

— 4 ——
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IDENTIFICATION OF PHOTOPERIOD SENSITIVITY GENE E7
IN SOYBEAN CULTIVARS AND BREEDING LINES USING
SSR MARKERS

Abstract. Soybean (Glycine max) is a short-day plant and its different genotypes start to flower when the day
length is less than their critical day length. Southern regions of Kazakhstan are the main sowing area for this crop,
and it is crucial to develop soybean cultivars adapted to conditions in North Kazakhstan. In this article, soybean
cultivars and their breeding lines was tested to detect £7 locus determining photosensitivity, SSR markers Satt100
and Satt319 linked to E7 locus were used in order to distinguish promising cultivars and breeding lines for further
breeding plan. 37 soybean cultivars and 34 breeding lines of legume department in KazSRIA&PG were taken as a
research object. As a result of SSR genotyping 16 soybean cultivars and 7 hybrids have the recessive alleles corres-
ponds to photoperiodic recessive alleles, these cultivars and breeding lines with e7 locus are recommended to our
breeders as a genetic resource to develop photoinsensitive varieties.

Keywords: soybean, £7 gene, SSR markers, photoperiod insensitivity.

Introduction. Soybean (Glycine max (L.) Merr.) is one of the most economically important oil crops.
It is a rich source of vegetable oil and protein feed, macronutrients and minerals, soybean also contains
secondary metabolites [1], saponins, phytic acid, oligosaccharides, goitrogens [2], and phytoestrogens [3].
It is not only an important food, feed (protein-oil), technical culture in the world but also in Kazakhstan
[4]. Soybean is a more profitable crop. Profitability of production reaches close to 120% in the southeast
of Kazakhstan [5]. In 2017, soybean cultivated area in the world was about 123 million hectares [6].
Kazakhstan also pays more attention to increasing soybean production. Sowing area in 2018 reached
126 thousand hectares [7]. In the Republic of Kazakhstan according to the program for diversification of
agricultural crops, sowing area of soybean will be reached 400,000 hectares by 2020, this would enable
Kazakhstan to produce 1 million tons of soybean seeds in the country [8].

The main region of soybean cultivation is south and south-east of Kazakhstan, however, cultivating
soybean in northern part of Kazakhstan is projected where soybean has not previously been a traditional
culture (Kostanay, North Kazakhstan and East Kazakhstan regions). Extension of soybean cultivated area
in the northern and eastern regions of the republic is a target indicator of the State program for the
development of the agro-industrial complex in the Republic of Kazakhstan for 2017-2021. For a large
variety of soil and climatic conditions of Kazakhstan, early maturing and resistant to various stresses of
soybean cultivars are required. In terms of this, the Kazakh Research Institute of Agriculture and Plant
Growing started developing soybean varieties, early maturing, photoperiodic insensitivity and drought
resistant, are suitable for sowing in the northern ecotype.

The crop is a short-day plant and its different genotypes start to flower when the day length is less
than their critical day length. It is grown worldwide from equator to 50°N and 35°S latitudes [9]. The
photoperiod insensitivity is a major criterion that determines the latitudinal adaptation of soybean
cultivars [10].
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It has adapted to such a wide range of latitudes due to its natural variation of major genes and
quantitative trait loci (QTLs) which control flowering time and maturity. Till now, 10 major genes
controlling flowering time and maturity have been identified in soybean: EI and E2 [11], E3 [12],
E4[13], E5 [14], E6 [15], E7 [16], E8 [17], E9 [18] and J [19]. Of these 10 genes, E1, E3, E4 and E7 have
been reported as quantitative photoperiodic genes [14] with dominant alleles conferring photosensitivity.
While dominant alleles at E/, E2, E3, E4, E5, E7 and ES§ loci delay time to flowering, recessive alleles at
E6, E9 and J loci delay flowering time to different extents, interacting with the environment and with
genotypes at other loci [9, 18].

The E7 locus is associated with the response to light quality and it may be related to phytochrome.
The study of mapping E7 locus with the microsatellite markers Satt100, Satt319 and Satt460 on LG C2
(chromosome 6) Satt442 (H), and Satt497 (L) revealed that Satt 100 and Satt 319 are the most effective
markers to detect £7 locus [20].

The effectiveness of detecting F alleles for the early diagnosis of the reaction of soybean plants to the
photoperiod has been shown in numerous publications [21-24], but these markers have not yet been used
in the practical soybean breeding in Kazakhstan. Domestic breeders, developing varieties for various
climatic zones of Kazakhstan, deal with a mosaic of forms, groups of maturity and varieties with varying
degrees of photosensitivity. Breeders need information on the genetic variability that determines this
diversity, as well as a real tool to diagnose the adaptive potential of a plant to a certain longitude of the
day in the early stages of the selection process.

The aim of this study is to identify the allelic composition of parental forms and their breeding lines
of soybean by the £7 photoperiod sensitivity gene and select photoinsensitivity forms.

Materials and methods. 37 soybean cultivars and 34 breeding lines of legume department in
KazSRIA&PG were taken as research objects. Early maturing and ultra-early maturing accessions were
used to develop early maturing soybean varieties for the eastern and northern regions of Kazakhstan.
[Table 2, Table 3].

Simple sequence repeat (SSR) markers Satt 100 and Satt 319 were selected from those designed and
mapped by Molnar et al. [20 ] (table 1).

Table 1 — SSR markers used for detecting polymorphism at £7 locus.

SSR name Primer sequences (5'>3)

F: ACCTCATTTTGGCATAAA

Satt 100
R: TTGGAAAACAAGTAATAATAACA

F: CAACTCAGTAGGGGTCAATAACAA

Satt 319
R: TGAAATAGGGAAAATAAGGGAACA

DNA was isolated using the CTAB method [25] from the first true leaves of individual seedlings
grown in greenhouse conditions. Fresh leaf samples, about 100 mg each, were transferred to 2-ml test
tubes with 600 pl of CTAB extraction buffer containing 1.0% polyvinylpyrrolidone (PVP40) and
homogenized using a stainless steel pestle. After that the mix was incubated in water bath for 1-1.5 hours,
then added chloroforum/octanol (24:1), 96% ethanol added to the supernatant to precipitate and washed
several times with 70% ethanol. Isolated DNA was then dissolved in 100 pl of sterile water. The concen-
tration and quality of DNA samples was determined at 260 and 280 nm using a spectrophotometer Jenway
6715 (Jenway, Staffordshire, UK). DNA samples were diluted with sterile water to a concentration of
100 ng/pl for use in further experiments.

Polymerase chain reaction was curried in Eppendorf Mastercycler (Geremany). The PCR conditions
for both primers were as follows: 1XPCR buffer, 2.5 mM MgCI2, 150 uM each of dNTPs, 0.35 uM 1 of
each forward and reverse primers, 1 pul BSA (2 mg/ml) and 1 U of Taq DNA polymerase (Biosan,
Novosibisk, Russia) and 100 ng of template DNA in 15 pl. Thermo-cycling conditions were initial
denaturation at 95 °C for 5 min, followed by 35 cycles of 20 s at 95 °C, 1 min at 53 °C, 80 s at 72°C, and
with a final extension of 10 min at 72°C. The amplification products were separated in polyacrylamide gel
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(8% acrylamide, 1xTBE buffer), and gels were stained with ethidium bromide for digital imaging by the
QuantumST4 Gel documenting system (Vilber, Collégien, France), as indicated above. The dimensional
characteristics of PCR products were determined using the computer software ‘QuantumCapt’ (Vilber,

Collégien, France) to determine the length and intensity of DNA fragments.

Results and discussion. In our experiment, three alleles of microsatellite were identified using both
of Satt100 and Satt319 markers, the amplified fragments were named as A, B and C. According to
Rosenzweig et al. [26] A and B corresponds to E7 and e7 genes respectively, an unknown allele also was
revealed with a fragment of 154 bp corresponds to C at the locus satt100. The study curried on 37 soybean
cultivars showed that 18 cultivars have E7 locus and 16 varieties have recessive e7 locus which are
associated to photoperiodic insensitivity (table 2). 3 cultivars, 346-271-92, Annushka and Brianskaia,
have unknown locus that needs to conduct further investigation to detect the locus.

Table 2 — Results of SSR genotyping used for detecting polymorphism at £7 locus in 37 soybean cultivars

Accession/cultivar .. Alleles of loci/genes
Ne Origin/source
name Satt 100 Satt 319 E7 Gene
1 HP -203 USA A A E7
2 GilChin China A A E7
3 K3972 - B B e’
4 K6932 - B B e7
5 Rokujuunichi mame Japan B B e’
6 234 Russian B B e’
7 347 - A A E7
8 346-271-92 Russian C C -
9 317-236-11 Russian A A E7
10 211-124-206 Russian B B e7
11 2 CH - B B e7
12 583583 - B B e7
13 Fiskeby 111 Sweden B B e’
14 LMF Poland B B e’/
15 AC Brant Canada A A E7
16 Amour France B B e7
17 Sepia France B B e7
18 Amurskaia 401 Russian B B e7
19 Annushka Ukraine C C -
20 Brianskaia Russian C C -
21 Birlik KV Kazakhstan B B e’/
22 Vega Russian A A E7
23 VNIIS 1 Russian A A E7
24 Zara Kazakhstan A A E7
25 Zakat Russian A A E7
26 Luchezarnaia Russian A A E7
27 Mriia Ukraine A A E7
28 Podiaka Ukraine A A E7
29 Rassvet Russian A A E7
30 Soer 3 Russian A A E7
31 Soer 4 Russian A A E7
32 Soer 5 Russian A A E7
33 Ustia Ukrain B B e’
34 Khorol Canada-Ukraine B B e7
35 Jaselda Belarus B B e7
36 Lastochka Kazakhstan A A E7
37 Pamiat UGK Kazakhstan A A E7
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Table 3 — Results of SSR genotyping used for detecting polymorphism at £7 locus in 36 hybrids and their parent cultivars

Ne Name of hybrids and parent cultivars Allele of Satt 100 locus Allele of Satt 319 locus E7 gene
1 Lastochka AQ A E7
2 234 BJd B e7
3 LT44/11 B B e7
4 LT44/12 B B e7
5 LT44/2 A A E7
6 Zara AR A E7
7 Jaselda BJd B e7
8 N8 A A E7
9 Zara AR A E7
10 Khorol BJ& B e7
11 N 10/1 A/B A/B E7/e7
12 N 10/2 A/B A/B E7e7
13 Zara AQ A E7
14 234 BJ B e7
15 L 8/31 A A E7
16 L 8/32 A A E7
17 Pamiat UGK Ad A E7
18 Birlik KV B® B e7
19 M 15/1 A A E7
20 M 15/2 B B e7
21 M 15/3 B B e7
22 M 15/4 B B e7
23 M 15/5 A/B A/B E7/e7
24 M 20 B B e7
25 Zara AQ A E7
26 583583 BJd B e7
27 L1/1 A A E7
28 L1/21 A A E7
29 L1/22 A A E7
30 L1/23 A A E7
31 Zara AQ A E7
32 Ustia BJ B e7
33 L4/1 A A E7
34 L4/31 A A E7
35 L4/32 A A E7
36 L4/33 A A E7
37 1.4/34 A/B A/B E7/e7
38 Zara AQ A E7
39 2 CH BJ B e7
40 L11/21 A A E7
41 L11/22 A A E7
42 L11/23 A A E7
43 L11/24 A A E7
44 L11/25 A A E7
45 L11/26 A A E7
46 L11/27 A A E7
47 L11/28 A A E7
48 L11/4 B B e/
49 LT44/2 A A E7
50 LT44/3 A A E7

[en)
O
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PCR analysis related to detecting £7 locus in hybrids is shown in table 3. All hybrids developed from
Zara x Jaselda, Zara x 234, Zara x 583583 and Zara x Ustia possess £7 locus, hybrids N10/1 and N10/2
from Zara x Khorol have both £7 and e7 loci. 11 derivate lines were developed by crossing Zara x 2 CH,
among them only line L11/4 has a recessive allele linked to photoperiod insensitivity.

Hybrids LT44/11 and LT44/12 derived from the cross Lastochka x 234 have the fragment with a size
of 145 bp at Satt100 locus that corresponds to e7 gene. 4 out of 6 lines (M15/2, M15/3, M15/4 and M20)
derived from Pamiat UGK x Birlik KV (figure) also contain recessive e7 gene while others have photo-
sensitivity gene.

MJd123 456 78 910111213 1415161718 1920 21 22

M-marker; &- Birlik KV; @ - Pamiat UGK;
MI5/1 (1-3); M15/2 (4-7); M15/3 (8-11); M15/4 (12-15); M15/5 (15-19); M20 (20-22)

PCR products of parental forms and hybrid population of Birlik KV and Pamiat UGK

The variety of domestic breeding Zara was highly preferred by plant architectonics and a high
percentage of hybrid pod abscission in designing the hybridization scheme. Zara variety was developed on
the basis of KazZSRIA&PG and recommended for adapting in the East Kazakhstan region

However, DNA identification showed that Zara and all hybrid combinations with its participation had
photoperiod sensitivity gene £7, while sowing these accessions in eastern and northern Kazakhstan their
vegetation period extended.

The use of the soybean variety as a maternal form developed in the conditions of eastern Kazakhstan
and approved for production there - Birlik KV proved to be more productive. A high percentage of
segregation with photoinsensitivity was recorded in hybrid populations with the use of Birlik KV as the
maternal form.

Thus, the data of genetic analysis on the targeted interest are needed in designing hybridization
schemes for the effective and fruitful work of the breeder

In conclusion, SSR analysis curried on 37 soybean cultivars and 34 breeding lines, developed from
the 8 crosses to get new promising lines with the e7 locus, showed that 16 cultivars and 7 hybrids out of
34 possess photoperiodic recessive alleles, these cultivars and breeding lines will be used in further
breeding programs to develop new varieties adaptable to the conditions of Northern Kazakhstan.

It was established that in the 24 cross combinations of the Zara variety with E7 allele showed
dominance to the paternal forms with the e7 allele in the hybrid populations. This variety is not desirable
for crossing when developing soybean varieties that are insensitive to photoperiod.

It is recommended to use varieties of Khorol, 234 and Birlik KV for developing photoinsensitive
lines possessing e7 gene.

Funding: This research was funded by the Ministry of Agriculture (Kazakhstan), Scientific Tech-
nical Program, BR06249214-OT-18 “Development and introduction of new highly productive soybean
varieties with high-quality for various regions of the country that resistant to environmental stress factors
using world biodiversity”.
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III. Ma3skupar, . . Baducexosa, C. B. Ilunopenxo, P. C. Ep:xebaeBa

«Kazax erimriik skoHe eCiMIIK MIapyaIlbUIbIFE FEUTBIMA 3epTTey HHCTUTYTHDy JKIIC,
Anmansibak aysutel, AMatel o0bIIBICE, Ka3zakcTan

SSR MAPKEPJIEPIH ITAHJAJIAHA OTBIPHII, KbITAN BYPIITAK COPTTAPBI MEH
CEJIEKIUSJIBIK JIMHUAJIAPBIH @OTONEPUOJKA CE3IMTAJI E7 TEHI BOUBIHIIIA
NIEHTUOUKALIUATIAY

Annoranusi. Kpirait 6ypmiak (Glycine max) — KpICKa KYHIIK ©CIMJIK, KbITall OypIIaK reHOTHNTEpi, KYHHIH
Y3aKTHIFBl OJIAPJBIH KPUTHKAJIBIK Y3aKThIFBIHAH a3 OOJFaH jkarlaiaa ryijeHy OackelmibiHa eTeni. KazakcTaHHBIH
OHTYCTIK aiiMakTapsl KbITail OypIIak ecipiieTiH Herisri eHip Oosbin TabbuIansl, Ka3akCcTaHHBIH COTYCTIK aiMax-
TapbeIHa ecipyre OeiiMaenreH Keitail Oypiiak cOpTTapblH MIBIFAPY - €NiMi3 YIIiH MaHBI3IBUIBIFEL ©TE JKOFaphl. by
Makanaga (OTOMEPHONKA Ce3IMTANABIFBIH OaKpUIAWUTHIH F£7 JOKYCHIH aHBIKTAy YINiH, KbITail OYIIAarbIHBIH aTa-
aHaNIBIK (popManapbsl MEH CEJICKUUSUIBIK JHHHSIAPFA Tajay KacalblHABL [1epcrieKTUBTI copTTap MEH JIMHUSIIAP.IbI
uACHTUHUKAIMATAY YIIiH, £7 JTOKyCHIHMEH THIFBI3 OaimanbicKaH Satt]100 xone Satt319 SSR-mapkeprepi maiimana-
HBUIABL. 3epTTey o0BekTici perinie Ka3ak eriHmriimik >koHe eCiMAIK IapyamrbUIBIFBl FBUIBIMH 3€pPTTEY WHCTHTY-
TBIHBIH JOHIIOYpIIaK OeiMiHeH KbpITalOypIIaK eciMIiriHiH 37 copT yiariiepi MeH 34 CeNeKIMsUIbIK JIMHUSIAPhI
aneiaapl. SSR reHoTHnTey HoTHXKECI OolibIHINIA, (oToneproaKa ce3iMTai emec £7 IeHiHiH PelecCHBTI ajlienbaepi
Oap KpITaii OypiarbiHbIH 16 COPTHI XKaHE 7 CeNeKIMSIIBIK OyJaHbl aHBIKTAN/IbI, OCHI AJILIHFAH COPTTAp MEH JIMHUSIIAP
(ororepuoaKa ce3iMTan eMec COpPTTapAbl LIBIFapy YIIiH FeHETHKAJIBIK PECypc PeTiHIe cesIeKIUsHepepre naina-
JIaHyFa YCHIHBIIIBL.

Tyiiin ce3nep: KpiTaii Oypriarsl, £7 reni, SSR-mapkepiiep, poroneproaka ceimran emec.

1. Ma3skupar, . . Baducexosa, C. B. Ilunopenxo, P. C. Ep:xebaeBa

TOO «Ka3zaxckuii Hay4HO-HCCIIEI0BATENLCKUI HHCTUTYT 3eMIICICIIHS U PACTCHUEBOICTBAY,
AnmaruHckas 00acTs, 1. AnMansioak, Kazaxcran

NIEHTUOUKAIIMSA TEHA YYBCTBUTEJBHOCTHU K ®OTOIEPUOAY E7 Y COPTOB 1
CEJIEKIIMOHHBIX IMHNHU COU C UCITOJIb3OBAHHUEM SSR-MAPKEPOB

Annotanusi. Cos (Glycine max) — pacTeHHe KOPOTKOTO JIHSI, U €T0 Pa3iINyHble TeHOTHUIIBI EPEXOIST K LIBETe-
HUIO, KOTJIa JOJITOTa JIHS MEHBIIE MX KpUTHYEeCKOW JuMHbI. FOkHBIe pernoHbl KazaxcraHa SIBJISIOTCS OCHOBHBIM
PETHOHOM BO3EIBIBAHUS IS 3TOM KyJIBTYPBI, H U CTPAaHBI KpaifHe BayKHO CO3/IaTh COPTa COH, alallTHPOBAHHBIE K
ycnoBusim  CeBepHoro Kasaxcrana. B cratbe poautensckue (GOpMBI COM M HX CENCKIWOHHBIC JIMHUHM OBLIH
MPOTECTUPOBAHBI 10 BEIABICHHUIO JIOKyca E7, KOHTPOJIHPYIOMET0 (OTOUYBCTBUTEIBHOCTH. I MACHTHU(DUKAINA
MIEPCTIEKTUBHBIX COPTOB W JIMHUK OBbLTM HCIOJIb30BaHbI SSR-mapkepsr Satt100 m Satt319, TecHo creruieHHBIE C
nokycoMm E7. B kauectBe 00beKTa MCCIeIOBaHHs ObLIM HUCIOIb30BaHbI 37 COPTOB U 34 CENEKIMOHHbBIE JIUHUH COH
otaena 3epHo0000BEIX KynbTyp Kazaxckoro HUU semienenus u pacrenueBojactBa. Ilo pesynbratam SSR-reHo-
TUIHMPOBAHUS BBISBJICHBI 16 COPTOB COM M 7 THOPUIOB, MMEIOLIMX PELECCUBHBIE ajlIesl TreHa GoToneproIuuecKkoi
HeﬁTpaHbHOCTH JIOKyCa E7 u »tn copTa M CCICKIUOHHBIC JIMHUU PEKOMCHAYIOTCA CCJICKIIMOHCPAM B Ka4dYC€CTBC
TeHEeTHYECKOT0 pecypca JUlsl CO3AaHHsl HeUyBCTBUTEILHOCTD K (POTOIIEpPHO.Yy COPTOB.

KitroueBsle ciioBa: cost, reH £7, SSR-Mapkepsl, HEUyBCTBUTEILHOCTD K (POTOIIEPHOLY.
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ANTHROPOGENIC CHANGES IN DRAIN
IN LOWERS OF THE SYRDARYA RIVER

Abstract. Based on the analysis of information and analytical materials of the Main Administration of the
USSR Hydrometeorological Service, RSE «Kazgidromet» and the «Aral-Syrdarya Basin Inspectorate for Regulation
of Use and Protection of Water Resources» atthe Committee on Water Resources of the Ministry of Agriculture of
the Republic of Kazakhstan has estimated the anthropogenic flow change in the lower reaches of the Syrdarya River
on hydrological posts, with the determination of the coefficient of desiccation, characterized by a decrease in the
carrying capacity of the river under the influence of not only changes in the hydrological regime of the river in the
upper reaches, but also economic activities carried out in the catchments of the river basin.

Keywords: river, basin, hydrology, regime, natural, anthropogenic, modern, analysis, assessment, equation.

Introduction. Currently, there is a catastrophic water-ecological situation in the Syrdarya river basin,
which is explained, first of all, by its transboundary position, as well as by the confinement of the lower
part of the basin to arid inland areas where the river receives almost no tributaries. The situation is
aggravated by the fact that it is in these areas within Kazakhstan that the Syrdariya river is the main water-
way and the source of water supply for the population and various sectors of the economy, the main areas
of population as well as industrial and agricultural development to its valley. Irrational economic activity
in the catchment area, including the use of water resources, also has a great influence on the ecological
status of the basin-river system in the lower reaches of the Syrdarya river [1-8].

Purpose of the study based on the analysis of information and analytical materials of the Main
Directorate of the Hydrometeorological Service of the USSR, RSE «Kazgidromet» and the «Aral-
Syrdarya Basin Inspectorate for Regulation of Use and Protection of Water Resources»at the Committee
on Water Resources of the Ministry of Agriculture of the Republic of Kazakhstan in the lower reaches of
the Syrdarya river under the influence of economic activity.

The object of research. Syrdarya is the second in terms of water content and the first in length along
the river of Central Asia. From the sources of Naryn, its length is 3019 km, and the basin area is
219 thousand km’. The sources of the Syrdarya lie in the Central (Inner) Tien Shan. After the confluence
of Naryn and Karadarya, the river is called Syrdarya. The power of the river is glacial and snowy, with the
latter predominating. For the water regime is characterized by spring-summer flood. The largest stock
falls in June. The main flow of the Syrdarya is formed on the territory of the Kyrgyz Republic. Then
Syrdarya crosses Uzbekistan and Tajikistan and flows into the Aral Sea on the territory of Kazakhstan.
The total length of the channel in the catchment area of the Syrdarya River is 22,212 km and the basin
area is 219,000 km? [4-9].

The reservoir of the Syrdarya river basin has several reservoirs: Toktoguls (19.5 km®, Kyrgyzstan),
Kairakkum (4.2 km’, Tajikistan), Lake Aydarkul (41 km®, Uzbekistan) and Shardarins (5.7 km’, Kazakh-
stan). In order to regulate spring floods and water discharges from the Toktogul hydropower plant,
Kazakhstan built the Koksaray reservoir (45 km dam length) in the South Kazakhstan region with a
volume of three billion cubic meters, which was first filled in spring 2010 [10].
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Syrdarya previously flowed into the Aral Sea, now, due to the catastrophic decline in its level and the
collapse of the sea into two parts in 1989, the river flows into the northern part of the sea, (the so-called
“Small Sea”). The waters of the Syrdarya are largely dismantled for economic needs; therefore, the
current volume of flow in the estuary has decreased by more than 10 times (from 400 to 30 m’/s) as
compared with the conditionally natural period (until 1960) [9].

Materials and research methods. The study of long-term hydrological data on the hydrological
posts of the Syrdarya River, located below the Shardara reservoir, was based on the materials of the Main
Directorate of the Hydrometeorological Service of the USSR, RSE «Kazgidromet» and the «Aral-
Syrdarya Basin Inspectorate for Regulation of Use and Protection of Water Resources, the Committee on
Water Resources of the Ministry of Agriculture» of the Republic of Kazakhstan[10-14].

The hydrological study of the Syrdarya river in the lower reaches is comparatively satisfactory, since
the hydrological posts Shardara, Tomenaryk, Kyzylorda and Kazalinsk and the upper reaches of the
Naryn river and the Naryn hydrological post from 1911 to 2015 have the longest observations. . At the
same time, the hydrological posts «Naryn» and «Shardara» have constant observations from 1911 to the
present, which can serve as analogs when restoring the average annual discharge of the river along the
hydrological posts «Tomenaryk», «Kyzylorda» and «Kazalinsk», i.e. the hydrological post «Naryny» is
located on the zones of formation of the flow of the Syrdarya river, and the hydrological post «Kazalinsk»
is located as a closing target in the area of flow drainage (figure 1-6).
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Figure 1 — Dependence of the average annual discharge of the Syrdarya river water
in the Tomenaryk hydrological station on the average annual discharge of the Syrdarya river below the Shardara reservoir
(hydrological post Shardara) during the natural regime
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Figure 2 — Dependence of the average annual discharge of the Syrdarya river
in the hydrological station Kyzylorda on the average annual discharge of the Syrdarya river below the Shardara reservoir
(the hydrological post Shardara) during the natural regime
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Figure 3 — Dependence of the average annual discharge of the Syrdarya river water
in the Tomenaryk hydrological station on the average annual discharge of the Syrdarya river below the Shardara reservoir
(hydrological post Shardara) during the anthropogenic regime
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Figure 6 — Dependence of the average annual discharge of the Syrdarya river water
in the Kazalinsk hydrological station on the average annual discharge of the Syrdarya river below the Shardara reservoir
(the hydrological post Shardara) during the modern regime

Thus, as a result of statistical analysis of information and analytical materials of the Main Directorate
of the Hydrometeorological Service of the USSR, RSE «Kazgidromet» and the «Aral-Syrdarya Basin
Inspectorate for the regulation of the use and protection of water resources» at the Committee on Water
Resources of the Ministry of Agriculture of the Republic of Kazakhstan hydrological posts by the method
of hydrological analogy obtained regression equation with a high correlation coefficient (table 1).

Table 1 — Information on the reconstruction of the rows of the average annual discharge of the water of the Syrdarya River

River River analogues, hydrological post Regression equation ‘ Correlation coefficient

Natural regime

Tomenaryk Shardara V=0,9742 - X R=0,90

Kyzylorda Shardara V=0,8251-X R=0,87

Anthropogenic regime

Tomenaryk Shardara V=0,7844 - X R=0,93
Modern regime

Tomenaryk Shardara V=0,7655-X R=10,97

Kyzylorda Shardara V=0,5869 - X R=0,93

Kazalinsk Shardara V=0,4419 - X R=0,89

Assessing the impact of economic activity on the formation of runoff watersheds in the Recmi basin
presents great difficulties, since their complexity lies in the fact that the influence of anthropogenic factors
has to be estimated against the background of natural fluctuations in runoff and natural flow-forming
factors.

Research results. Based on the use of the regression equation obtained by the method of hydrolo-
gical analogs, the average annual discharge of the Syrdarya river water by the «Tomenaryky», «Kyzylorda»
and «Kazalinsk» hydro posts in the absence of observation, which allowed us to imagine the long-term
average annual discharge in the Syrdarya river sections, that is, the hydrological posts «Naryny,
«Shardaray», «Tomenaryk», «Kyzylorda» and «Kazalinsk» (figure 7-11).

As can be seen from figure 1-5, the long-term and modern period tends to increase in the hydro-
logical posts of Naryn and Shardara, and the hydrological posts of Tomenaryk, Kyzylorda and Kazalinsk
located below the Shardara reservoir, on the contrary, there is a constant decrease in the average annual
discharge of the Syrdarya river. It should be noted that in the long-term fluctuations in the average annual
water discharge of the hydrological posts of Naryn located above the Toktogul reservoir and the
hydrological posts of Shardara located below the Shardara reservoir, there is a weak positive trend during

— 76 ——



ISSN 2224-526X Cepus azcpapnvix nayk. 5. 2019

the observation period, which did not particularly affect the general direction of change in the average
annual discharge for many years.

Thus, the analysis of observational data on the average annual discharge of water in the lower
reaches of the Syrdarya River showed that, beginning in the 1970s, the average annual discharge began to
change significantly under the influence of anthropogenic factors and economic activity.
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Figure 7 — The long-term course of the average annual water discharge at the hydrological posts
of the Naryn River of the Syrdarya
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Figure 8 — The long-term course of the average annual discharge of the hydrological posts
of Shardara (below the Shardara reservoir) of the Syrdarya river
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Figure 9 — The long-term course of the average annual water discharge of the hydrological posts
of the Tomenaryk of the Syrdarya River
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Figure 10 — The long-term course of the average annual water discharge at the Kyzylorda hydrological posts
of the Syrdarya River
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Figure 11 — The long-term course of the average annual water discharge of the hydrological posts
of the Kazalinsk,Syrdarya River

Figure 12 shows the difference integral curve for the hydrological posts Naryn, Shardara, Tomenaryk,
Kyzylorda and Kazalinsk, as well as the trend line in the area of maximum slope of curve 6 (1970-2015).
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Figure 12 — Integral difference curve in the lower reaches of the Syrdarya river by hydrological posts
(1 - Naryn; 2 - below the Shardara reservoir (Shardara); 3 - Tomenaryk; 4 - Kyzylorda; 5 - Kazalinsk)
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At the same time, the integral difference curve shows that in the zone of their increase a growth in the
average annual water flow is observed, and in the zone of maximum inclination of the trend line there is a
decrease in the average annual water flow in the below Shardara reservoir [15].

Based on the maximum slope of the trend line, which characterize the decrease in the average annual
discharge of the lower reaches of the Sydarya River, then below the Shardara reservoir, the trend line
equation on curve 6 (Figure 6) has the following form:

- for the hydrological station Shardar (below Shardarareservoirs): ¥ =-0,4796 - X + 955,43;

- for the hydrological station Tomenaryk: ¥ =-0,5000 - X+ 1010,46;

- for the hydrological station Kyzylorda: ¥ =-0,3359 - X + 675,73;

- for the hydrological station Kazalinsk: ¥ =-0,4463 - X + 897,62.

Thus, the representative period was determined by difference integral curves of the average annual
water discharge at the hydrological posts located in the catchment area of the Syrdarya river basin, namely
in the flow formation zone at the hydrological posts of Naryn and in the store area at the hydrological
posts of Shardar, Tomenaryk, Kyzylorda and Kazalinsk located below Shardara reservoir. A multi-year
period from 1911 to 2015, which was chosen as the calculation, includes three periods [9]:

- conditionally natural (1911-1970);

- sustainable water consumption - irrigation regime of the Toktogul hydroelectric station (1976-
1992):

- sustainable water consumption - energy mode of operation of the Toktogul hydroelectric station
(1993-2015).

The division of the period of sustainable water consumption into two is due to the fact that since
1993 the Toktogul reservoir regime has changed, that is, it previously worked in the irrigation mode,
where discharges from it were carried out mainly in the autumn-summer period and made up about 75%
of the total flow. In the middle of the 90s of the last century, the Toktogul reservoir operation mode
changed dramatically, that is, to generate the necessary electricity for Kyrgyzstan, the main water releases
were carried out in the winter months, during which about 60% of the total flow volume was triggered,
which led to some increase in the lower reaches of the Syrdarya River [9; 15-17].

The current hydrological situation in the lower reaches of the Syrdarya River urgently requires a
balanced use of water resources, necessitates an assessment of the impact of anthropogenic factors on the
flow and hydrological regime. The issues of assessing the direction and magnitude of changes in river
flow under the influence of climate change and human economic activities are of paramount practical and
scientific and methodological importance, since their solution allows to take into account the nature and
extent of changes in both water resources and the complex environmental conditions of the river basin
watershed [9; 18; 19].

Thus, the cited dynamics of changes in expenditures of the lower reaches of the Syrdarya River in the
hydrological posts Shardara, Tomenaryk, Kyzylorda and Kazalinsk during the period of observations
from 1911 to 2015 showed that as the flow in the upper reaches was regulated by reservoirs from 1955 to
1980, that is, Kairakkum’s (1956), Shardara’s (1965), Sharvak’s (1970), Toktogul’s (1975) and Andijan’s
(1978) with a total usable capacity of 33.1 km3, which was commensurate with the annual flow of the Syr
Darya River. Consequently, the felting of such hard anthropogenic activities in the lower reaches of the
Syrdarya river began the process of drying out, which radically changed the weight of the hydraulic and
geomorphological conditions of water flow, flow and channel indicators.

The dynamics of river drying is expressed by a coefficient that takes into account the ratio of costs
left in the river bed to maintain its hydro-ecological balance between adjacent gauging stations [10]:

77 = Qnoc /an 4

where 77 — river drying coefficient; Q,, — consumption of upper gauging station; Q,,. — consumption of
lower gauging station.

The change in the coefficient of river desiccation between adjacent hydrological posts below the
Shardara reservoir and relative to the hydrological post Shardar is shown in table 2.
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Table 2 — Changes in the coefficient of drying in different periods of anthropogenic impacts in the lower Shardara reservoir

. . Periods of anthropogenic impacts in the lower Shardara reservoir
Hydrological post Indicators
1911-1920 | 1921-1930 | 1931-1940 | 1941-1950 |1951-1960| 1961-19700
1 2 3 4 5 6 7 8
Shardara O » m?/s 764,2 776,9 672,8 524,5 699,3 5422
T " Opoc» M’/S 744.4 756,8 655,4 559,0 798,4 493,1
omena
i n 0,97 0,97 0,97 1,07 1,14 0,91
noc» m S > El 2 b b El
Kyavlord 0 ¥ 630,5 737,8 545,9 611,2 7332 387,0
orda
ey n 0,82 0,95 0,81 1,16 1,05 0,71
Kamalinek Oroes M/S 517,2 526,4 4435 4594 516,7 329,1
azalins
n 0,68 0,68 0,66 0,88 0,74 0,61
Tomenaryk Onps m’/s 744 .4 756,8 655.4 559,0 798.4 4931
nOC’m S b b bl bl bl b
Kyavlord ¥ 630,5 737,8 545,9 611,2 7332 387,0
zylorda
ey n 0,85 0,97 0,83 1,09 0,92 0,78
Kagalinsk Opoer M/s 517,2 526,4 443,5 4594 516,7 329,1
azalins
n 0,69 0,70 0,68 0,82 0,65 0,67
Kyzylorda Oroes’/s 630,5 737,8 545,9 611,2 7332 387,0
Kamalinek Oroes M'/S 517,2 526,4 4435 4594 516,7 329,1
azalins
n 0,82 0,71 0,81 0,75 0,70 0,85
Continuation of table 2
1 2 9 10 2| 13
) ) Periods of anthropogenic impacts in the lower Shardara reservoir
Hydrological post Indicators
1971-1980 1981-1990 1991-2000 2001-2010 2011-2015
Shardara Qn,,,m}/s 3044 348,8 5334 561,7 478,8
. . Oroes M'/S 2824 265,6 406,2 436,0 366,5
omena
i n 0,93 0,76 0,76 0,82 0,76
Kyavlord Ohoes M/3 170,1 136,6 329,2 331,7 281,0
orda
e n 0,56 0,39 0,62 0,59 0,59
Kagalinsk Opocs /s 107,1 83,4 198,7 2458 213,1
azalins
n 0,35 0,24 0,37 0,44 0,44
Tomenaryk Onps m’/s 2824 265,6 406,2 436,0 366,5
Kyavlord Oroe’/s 170,1 136,6 329,2 331,7 281,0
zylorda
ey n 0,60 0,51 0,81 0,76 0,77
Kaalinsk Opoer M’/s 107,1 83,4 198,7 245,38 213,1
azalins
n 0,38 0,31 0,49 0,56 0,58
Kyzylorda Oroe’/s 170,1 136,6 329,2 331,7 281,0
Kamalinek Oroes M'/S 107,1 83,4 198,7 2458 213,1
azalins
n 0,63 0,60 0,60 0,74 0,76

Analysis of the coefficient of desiccation of the lower reaches of the Sydarya River below the
Shardara’s reservoir for the period under review, that is, from 1911 to 2015 at intervals of 10 years
showed that between the hydrological posts of Tomenaryk, Kyzylorda and Kazalinsk in unfavourable
conditions there were areas below the Kyzylorda hydroelectric complex, where the coefficient of
desiccation in the period of anthropogenic activities, that is, sustainable water consumption — the
irrigation regime of the Toktogul hydroelectric station (1976-1992) was below 0.56.
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Therefore, the long-term analysis of the average annual water discharge and the integral difference
curve along the hydrological posts located in the lower Shardara reservoir and based on their obtained
trend line equation show that an intensive process occurs in the lower reaches of the Syrdarya River, that
is, an intensive process of drying up of the river takes place from the Shardara reservoir to the Small Aral
Sea.

Conclusions. In order to make an appropriate decision when using the water resources of the Syrda-
rya river basin, there is a need to change the modern principles in the field of environmental management,
and the fundamental change of traditional methods and methodology of natural science to a new one,
based on the properties of the natural environment, considered independently of our activities, and on the
basis of laws of nature.

XK. C. Mycraq)aenl, A.T. Ko3bikeeBa', A. A. Caraes’, E. H. Aiuméaen”

'Ka3axckuii HalMOHAIBHBIIH arpapHsIil yHHBepcuTeT, Anvarsl, Kazaxcras,
KbI3bLIOPAMHCKHIT FOCY1apCTBEHHBIN yHIBepcuTeT MM, KopkbiT-ATa, Kbisbuiopaa, Kasaxcran

AHTPOIIOI'EHHBIE N3MEHMUSI CTOKA B HU30BbAX PEKHM CBIPJJAPBU

Annoranusi. Ha ocHoBe aHanm3a WH(OPMAaLMOHHO-aHAJMTHYECKHX MarepuasioB [JIlaBHOTO ymHpaBlieHUS
runpometeoponorndeckoit cayx0e1 CCCP, PI'TI «Kasrugpomer» u «Apano-CrlprapbUHCKONW OacceifHOBO# HHC-
NEeKIMU M0 PETYIMPOBAHMIO HCIIOJIB30BAHUS M OXpaHE BOJIHBIX pecypcoB» Komurera 1mo BOJHBIM pecypcam
MunncTepcTBaceIbCKOro xo03siictBa PecrryOnmmku Kazaxcran mpom3BeieHa OICHKAa aHTPOMOTEHHOTO W3MEHECHUS
CTOKa B HHM30BBsIX pekH ChIpAapbu MO THAPOJIOTMYECKHM IIOCTaM, C OIpeAeieHHEeM Kod3((HUIMEeHTa yChIXaHUS,
XapaKTEPU3YIOLIErOCs] YMEHBIIEHUE MPOIyCKHOW CIIOCOOHOCTH PEKH IOJ| BIMSHUEM HE TONBKO M3MEHEHHsS T'MI-
POJIOTHUECKOTO PEXMMa PEKH B BEPXOBBSAX, HO W XO3AHCTBEHHOM AEATEIBHOCTH, IPOBEAECHHOM B BOmOCOOpax
OacceliHa peku.

KiroueBble ciioBa: peka, bacceiiH, TUIPOIIOTus, PeXKUM, €CTECTBEHHBIN, aHTPOIIOTCHHBIN, COBPEMEHHbIH, aHa-
JIU3, OIIEHKA, ypaBHEHUE.
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'Kasak y/ITTBIK arpapiislk yHHBEpCHTeTi, AnMaThl, Kazakcran,
’KopKbIT-ATa aTbiHgars! KbI3bIIOpIa MEMIICKETTIK yausepcureTti, Kp3pmopna, Kasakcran

CbIPJJAPBS O3EHIHIH TOMEHI'T AJIABBIHJIAYBI CY AFBIHBIHBIH TEXHOTEHIK O3I'EPYI

Annorauuss. CCPO-HBIH rHApOMETEOPOIOTHIBIK KBICMETIHIH 0ac O0ackapMachiHbIH, «Kasruapomer» PMM-
HiH xoHe KazakcTan PeciryOnukachiHBIH AybBUTIIapyalIbUTBIK MUHHCTEpIIiriHe KapacTel Cy pecypcrap KOMHTETIHIH
«Apan-Ceipapbst alaObIHBIH CY PECypCTapblH MaialaHy bl PETTEY JKOHE KOPFay MHCIICKIIUSACHIHBIHY aKITapaTThIK-
Tanaay MAITIMETTepiH KyuneyniH Heridinae ChIpaapbs ©3¢HIHIH TOMEHT1 aIKaObIHIa OpHAJACKAH THAPOJIOTHSIIBIK
OekeTTep OOMBIHIIA KypFay KOPCTETKIIIiH aHBIKTAY apKbUIBI Cy aFbIHBIHBIH OTIMiHIH TEXHOTCHIIK e3repyiHe Oara
OepiareH, aj o1 TeK KaHa ©3€HHIH THAPOJIOTHSIILIK PEXKUMIHIH ©3repyiHiH acepiHeH 03EHHIH Cy OTKi3y KaOileTiHiH
TOMEHJICTEHIH FaHa CHIATTal KOWMAMIbl >KOHE OJI ©3€HHIH CYXHHAy ajaObIHOArbl XYPTi3UITeH IIapayIIbUIbIK
KbI3METTEpre O0alaaHbICThI EKCHIITTH KOPCETEI].

Tyiiin ce3aep: o3¢H, cy)KuHay anaObl, THAPOIOTHSA, PEKUMI, TaOUFH, TEXHOTEHIIK, CKa3ipri, Tanaay, Oaramay,
TEHJIEY.
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UPDATING THE TREATMENT METHOD OF THE FOLLICULAR
OVARIAN CYSTS IN COWS OF THE DAIRY PRODUCTIVITY
DIRECTION IN THE EAST-KAZAKHSTAN REGION

Abstract. The article gives data on the use of releasing hormone for the treatment of follicular ovarian cysts of
milk cows. Herewith, a comparison of two treatment options for follicular cysts using releasing hormone was carried
out.

Treatment regimens consisted of injecting the gonadotropin-releasing hormone and prostaglandin F2a drugs in
various variants. For therapy of the sexual function of cows with follicular ovarian cysts, the drug Surfagon was
used. As for the first regimen, from the day of finding a cyst formation in the ovary, the preparation was injected
intravenously once for 3 days at a dose of 50 pug with an ultrasound scan of the ovaries on the 4th day for the detec-
ting a follicular cyst. According to the second regimen, the classical scheme of follicular cyst treatment was used
based on a single intramuscular injection of releasing hormone (Surfagon) in the diagnosis of a follicular ovarian
cyst at a dose of 50 pg and prostaglandin F2a injections on the 10-12 day and artificial insemination in the presence
of estrus.

At the mean, of all the experimental groups during the first treatment regimen, recovery of ovulation and
estrous cycle rthythm was recorded in 75.1% of animals, in the second treatment option - in 38.7% of animals. Cured
animals on coming to the estrus were artificially inseminated with the sperm of bulls, tested on the quality of the off-
spring. 35 days after artificial insemination, the experimental animals underwent a rectal examination and ultrasound
scan to determine pregnancy. In all groups of animals, fruitful insemination was on average 66.9% with the first
treatment regimen and 53.5% with the second treatment regimen.

These results indicate a fairly high therapeutic efficacy of releasing hormone in the form of the Surfagon drug
or its analogues when it is applied to cows with a follicular ovarian cyst during the period of manifestation of estrus
or the formation of a new cyst. In terms of the share of cows that had recovered, the efficiency of the first regimen is
75.1%, of the fertilized animals - 66.9%.

Keywords: monitoring, releasing hormone, follicular cyst, treatment, cow.

Introduction. The decrease in fertility of cattle is associated with functional disorders of the repro-
ductive organs that are often detected in animals, including ovarian dysfunction, manifested in the form of
their hypofunction or cyst and inflammation of the uterine lining (endometritis). The problems associated
with the reproduction of highly productive dairy cattle, especially the long period of the reproductive
cycle, lactation dominant and the risk of infertility are among the acutest problems in dairy cattle breeding
[1-3].

The onset of (follicular) cysts is caused by out-of-time or insufficient secretion of luteinizing hor-
mone during the estrus due to the inability of the hypothalamic-pituitary system to respond adequately to
estrogenic stimulation through positive feedback mechanisms. The consequences leading to excessive
secretion of fluid in the follicles is a fairly common dyshormonal pathology, resulting in temporary
infertility in most cases in dairy cows. Herewith, most cows recover without treatment in the period from
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13 to 28 days, but in 35-40% of cases anovulatory cycles and cystic formations reappear. According to the
results of our own research, functional disorder of the ovaries in the form of follicular cysts in high-milk
herds is registered in up to 20% of the cows of the production department [4, 5].

At cyst formations in the ovaries, an active treatment policy is rational than waiting for self-healing,
leading to a lengthening of the calving interval. At the same time, during rectal examination and detection
of cyst signs, it is noted that 8-12 days after the establishment of the primary diagnosis, treatment is
required only for 50% of previously diagnosed animals. In the opinion of some researchers, active identi-
fication and treatment of cows with cyst ovarian formations is recommended based on repeated
confirmation of the diagnosis [6].

In view of these circumstances, a comprehensive study of this pathology is necessary, as well as the
improvement of diagnostics and methods of treating cows with the ovarian cyst [7].

Materials and methods of research. The research work was carried out within the framework of the
budget program upon the project “Development of effective breeding methods in the dairy cattle breeding
industry”, for the event “Increasing the reproductive ability of dairy cows in the eastern region”, where
the task was to study and improve restoration methods of the reproductive functions of dairy cows. The
research work was conducted using the Simmental cows on the base farms of Kamyshinskoe and Zeitenov
LLP of the East Kazakhstan region.

The state of the reproductive organs of cows was checked by rectal palpation and ultrasound
diagnostics in order to determine the prevalence and risk factors for the development of cyst formations in
the ovaries of experimental animals.

Treatment regimens consisted of injecting gonadotropin-releasing hormone and prostaglandin F2a
drugs in various variants. For correction of estrus of cows with follicular ovarian cysts, the Surfagon was
used. At the first regimen, from the day of the finding a cyst formation in the ovary, the preparation was
injected intravenously once for 3 days at a dose of 50 pg with an ultrasound scanning of the ovaries on the
4th day for the presence of a follicular cyst. In cases of detection of cysts, mechanical extrusion was
performed by rectal palpation. When mechanical extrusion was not possible due to the compacted wall
and small volume, they were re-processed by the releasing hormone. If the cyst formation was success-
fully ruptured after 10—12 days, re-rectal palpation or ultrasound diagnostics of the ovary for the presence
of cyst formation or corpus luteum was conducted. Cows with the corpus luteum in the ovary were
injected with prostaglandin F2a at a dose of 0.3 mg and in the presence of signs of estrus (48-72 hours),
they were artificially inseminated. Animals come to the estrus within 10-12 days were immediately
artificially inseminated.

According to the second regimen, the classical scheme of treatment of follicular cysts was used based
on a single intramuscular injection of releasing hormone (Surfagon) at a dose of 50 pg and injections of
prostaglandin F2a group drugs on the 10-12 day and artificial insemination in the presence of estrus [8].

In both cases, the effectiveness of insemination was taken into account, i.e. sperm dose consumption
for 1 fruitful insemination, duration of treatment time and service period.

Research results. In the basic farms of Kamyshinskoe and Zeitenov LLP of the East-Kazakhstan
region, animals with cystic pathology were selected and divided into 2 groups according to treatment
regimens.

As can be seen from table 1, investigations on the use of releasing hormone in the treatment of folli-
cular cysts were conducted on 53 cows of the Simmental breed in Zeitenov LLP, which was 10.6% of the
500 diagnosed cows, 34 Simmental cows in the Kamyshinskoe farm, which accounted for 13.6% of the
250 diagnosed cows. In each farm, cows with ovarian cysts were divided into two experimental groups for
the treatment of follicular cysts using the releasing hormone in two different variants. The conditions for
feeding and keeping animals in the experimental groups were similar.

Table 2 shows that in Zeitenov LLP in the first regimen, 23 animals were treated, 17 of which had an
ovarian cyst, it amounted to 73.9%. As for the second treatment regimen, of 22 cows 8 animals had a cyst,
which amounted to 36.3%. On the Kamyshinskoe farm, according to the first regimen, 17 animals were
treated, 13 of which had a cystic formation, which accounted for 76.4%. According to the second treat-
ment option, of 17 cows, a cyst was detected in 7 animals, which amounted to 41.1%. On average, of all
the experimental groups in the first treatment regimen, recovery of ovulation and estrus rhythm was
recorded in 75.1% of animals, in the second treatment option - in 38.7%.

— g ——
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Table 1 — Diagnosed cows with cystic pathology in the context of farms

Cows with cystic patholo
No Name of farm Breed AESY g
n %
Zeitenov LLP, East-Kazakhstan region Simmental 53 10.6
2 Kamyshinskoe farm, East-Kazakhstan region Simmental 34 13.6
Table 2 — Results of the treatment of animals according to two regimens
N Name of farm, Treatment Number The number of cured and artificially inseminated cows
© Cow breed regimen of cows n %
| Zeitenov LLP, 1 23 17 73.9
Simmental breed 2 22 8 36.3
Kamyshinskoe farm, 1 17 13 76.4
2 .
Simmental breed 2 17 7 41.1

Cured animals on coming to estrus were artificially inseminated with sperm of bulls, tested on the
quality of the offspring. 35 days after artificial insemination, the experimental animals underwent a rectal
examination and ultrasound scanning to determine pregnancy.

As can be seen from table 3, in the Zeitenov LLP, the pregnancy was detected in the first treatment
regimen in 11 cows of total of 17 artificially inseminated animals, fruitful insemination amounted to
64.7%. According to the second option, of 8 cows 4 animals got pregnant, which amounted to 50% of
fruitful insemination. On the Kamyshinskoe farm, according to the first treatment regimen, of 13 arti-
ficially inseminated cow 9 animals were pregnant, which accounted for 69.2% of fruitful insemination.
According to the second regimen, of 7 cows 4 animals got pregnant, the fruitful insemination was 57.1%.
In all groups of animals, fruitful insemination was on average 66.9% according to the first treatment
regimen, and 53.5% according to the second treatment regimen.

The application of the first treatment option for cows with a follicular ovarian cyst ensured
restoration of the estrus rthythm and fertility in most experimental animals. These results indicate a fairly
high therapeutic efficacy of releasing hormone in the form of the drug Surfagon or its analogues when it is
applied to cows with a follicular ovarian cyst during the period of manifestation of estrus signs or the
formation of a new cyst. In terms of the shares of cows recovered, the efficiency of the first option is
75.1%, the share of the fertilized - 66.9%.

Highly synthetic GN-RH analogue of domestic production - Surfagon, administered to cows with
follicular ovarian cysts intravenously at a dose of 50 pg, normalizes the functional activity of the gonads
with the restoration of ovulation. With its differentiated three-time use (in the absence of the effect of
previously conducted hormone therapy), under ultrasound control, recovery was observed in 75.1% of
animals with a fertility rate of 66.9% compared to the classical treatment regimen based on a single injec-
tion of releasing hormone, where recovery was observed in 38.7% of cows with a fertility rate of 53.5%.

Table 3 — Results of artificial insemination of cows by two treatment regimens

Treatment The number of artificially The number of pregnant cows
No Name of farm . . .
regimen inseminated cows n %
. 1 17 11 64.7
1 Zeitenov LLP
2 8 4 50
i 1 13 9 69.2
2 Kamyshinskoe farm
2 7 4 57.1

Conclusion. The solution of the tasks allowed to improve some technological aspects used in the
reproduction of cattle. During the testing and development of estrus stimulation schemes for cows, new
data were obtained, which expanded the possibility of reproduction management. Despite the achieved
results, there is a need to improve and develop effective treatment regimens for follicular cysts.
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The ground for doing research. Scientific and technical program of the Ministry of Agriculture of
the Republic of Kazakhstan for 2018-2020. "Improving the efficiency of breeding methods in cattle
breeding", project 3. "Development of effective breeding methods in the dairy cattle breeding industry",
the event "Improving the reproductive ability of dairy cows in the eastern region"
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IIBIFBIC KASAKCTAH OBJBICHI dKAFJIAMBIHIA CYTTI BAFBITTAFBI
CUDBIPJIAPIA AHAJIBIK BE3 @ YHKIIUACBIHBIH ®OJIJIMKYJIAPJIBIK KUCTA TYPIHJAE
BY3bUUIYBIMEH KYPECY 9ICIH XKETUILAIPY

AnHoTanus. Makanana cyT OHIMIUTITI OaFBITHIHIAFBI CHBIPIAPIBIH aHAJBIK Oe3NepiHiH (OJTUKYIIAPIIBI
KUCTaJlapblH eMJeyTe apHaJIFaH PEeIU3UHT-TOPMOHABI MaiifanaHy Typaisl Jepektep kentipineni. by perre dommu-
KYJISAPJIBI KHCTAJIApIbI eMICY IIH €Ki HYCKAChIH PeITU3UHI-TOPMOHBI TalJaNaHy apKbUTBI CAJIBICTRIPY JKYPTi3iizi.

Empaey cxemanapbl rOHaJOTPOIIUH PEIM3MHT-TOPMOH JKoHE MpocTarijanuH F2o ToOBIHBIH Mpenaparrapsl op-
TYpJIi HYCKanapja UHbeKIusiia 00s/pl. AHANBIK Oe3/1iH (GOJUTHKYISPIBIK KbIIKaJaMbIMEH CHBIPJIAPABIH JKbIHBICTBIK
KBI3METIH TY3€Ty YVIIH cypdaroH mpemnapaThlH KOJJaHFaH. BipiHII HYcKa OOWBIHIIA, aHATBIK O€3[¢ KHUCTO3IIbI
naiina OosraH KyHHEH Oacran mpemapar KeKTamblp imiHe Oip per 50 MKr mos3ana 3 KyH OOHBI MHBEKIMSIIaHIbI,
TOPTIHIII KYHI aHaJbIK Oe3fepai (OTHKYIAPIbl KUCTAHBIH OOJyBIHA YIBTPaIBIOBICTHIK CKaHEpJey apKbLIbl
Tekcepeni. ExiHm Hycka OOMbIHINIA (OIIIMKYIISPIIBI KUCTaHbl eMICY/IH KIACCHKAJIBIK ChI30achl KONIaHbIIIbI, Oy
peTTe, OWIIIBIKET imiHe Oip PeTTiK MHBEKUUSIFa HEeTI3AeNTeH Pen3uHT-TOpMOH (cypdaron) 50 MKr mo3anga aHaBIK
Oe3meri (QOTUKYISAPIBIK KHCTaHBI AMArHOCTHKanay jkoHe 10-12 kyHre mpocrarmannuH F2o TOOBIHBIH mpema-
paTTapblH HHBEKLUIIAY KSHE JKBIHBICTBIK JaMy OOJIFaH JKaFnaiaa skacaH bl YPBIKTaHIBIPY Ke3iHze.

Oprama anragga GapibIK TOXKIpHOeNni TONTAapAbIH IMIHEH eMIey[iH OipiHIN HYCKachl OOWBIHIIA, OBYJISIIUSL
MeH JKBIHBICTHIK IUKJIIIH BIPFaFbIH KAJIIbIHA KENTipy KaHyaprapabH 75,1%-1a, eMaeyaiH eKiHi HycKackl OOMbIH-
ma 38,7%-ma Tipkengi. JKbIHBICTBIK aH ayliayFa KENTeH >KaHyapjap YPHaFrblHBIH camachl OOMBIHINIA TEKCEpiIreH
OyKaylap/IblH YPBIFBIMEH KOJJIaH YPBIKTaHIBIPbUINbL. KosgaH yphIKTaHIbIpFaHHAH KeiiH 35 KYH ©TKEHHEH KeiiH
TYSKTHI J)KaHyapJiapFa YJITTBIKThI aHBIKTay MaKCaThIHIA PEKTaIIBIK 3epTTey xoHe Y /3 xyprizingi. XKanyapnapasig
Oapyblk TONTAapbl OOMBIHIIA HOTHIKENI YPBIKTAHIBIPY OpTallla €cenlieH eMIeyaAiH OipiHI HycKackl OOMbIHIIA
66,9 %, an emzeyiH eKiHIII HYCKachl OoibrHma 53,5% OONmbL.

Kenripinren nHotmxenep "cypdaron" mnpenapaTbl HeMece OHBIH aHAIOTTAPHI TYPIHJET! PENN3UHI-TOPMOHHBIH
JKETKITIKTI )KOFaphl TepalusuIbIK THIMIUIITT KBIHBICTBHIK aH ayJiay Oenrijgepid MaHngecranusiay HeMece XKaHa KHcTa
KaJIBINTACTBIPY KE3CHIHIE aHaANBIK Oe3iH (OJUTMKYIAPIBI KbUIKAIAMBIMEH CHBIPJIAp/bl KOJITaHFaHIa HEMECce OHBIH
aHaJIOITaphl Typalbl KyasaHasipaapl. CaybIKTBIPBUIFaH CHbIP Yiieci OobIHIIA OipiHII HYCKAaHBIH THIMALTIT 75,1 %,
YpPBIKTaHIBIPBUTFaH 66,9% Kypaiiab.

Tyiiin ce31ep: MOHUTOPHHT, PEIU3UHT-TOPMOH, (HOJUTUKYIIAPIIBI KUCTa, EMACY, CUBIP.
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YCOBEPIIEHCTBOBAHUE METO/JIA BOPbBbI C PACCTPOMCTBOM ®YHKIIU AUYHUKOB
B ®OPME ®OJUIMKYJIAPHOM KUCThI Y KOPOB MOJIOYHOI'O HAITPABJIEHUS
MPOJYKTUBHOCTH B YCJIOBUSX BOCTOYHO-KA3AXCTAHCKOM OBJACTH

AHHOTanusl. B crartee npUBOASATCS NaHHBIE MO HCIIOJIL30BAHUIO PEJIM3UHI-TOPMOHA JJIsl JieueHUs: (DOJUTUKY-
JSIPHBIX KHCT SIMYHUKOB KOPOB MOJIOYHOTO HAaIlpaBJIeHHs MPOAYKTHBHOCTH. [Ipu 3TOM OBLIO MPOBENEHO CpaBHEHUE
JIBYX BapUaHTOB JIeUeHHs (DOJUTHKYISIPHBIX KUCT C HCIOJIb30BAHUEM PEIM3UHI-TOPMOHA.
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CxeMbl JIeYCHHUS 3aKITI0YaINCh B HHBEKIUH TOHAOTPOIIMH PEIU3NHT-TOPMOHA U IIPENapaToB TPy IPOCTa-
miaHavH F2a B pasnuunbix BapuaHTax. iist KOppeKuy MojaoBoH (GyHKIMHM KOPOBaM C (OJUIHKYJISIPHBIMH KUCTAaMH
SMYHUKOB NMPUMEHSIIN npenapat cypgaros. ITo nepBoMy BapuaHTy co AHS 0OHApYKEHHs KHCTO3HOTO 00pa3oBaHUs
B SIMYHMKE TpenapaT WHBEIUPOBAIN BHYTPUBEHHO OJHOKPATHO B TedeHHE 3-X JHEW B no3e mo 50 MKr. ¢ yib-
TPa3BYKOBBIM CKaHHMPOBAaHHWEM SMYHHKOB Ha YETBEPTHIH JIeHb Ha Hanuuue (OJUMKYIApHOH KucThl. Ilo BrOopomy
BapUaHTy HCIOJIb30BAIH KJIACCHUECKYIO CXEMY JIEUCHUs (POJITTMKYJIIPHBIX KHCT OCHOBaHHAsI HA OJHOKPATHOM BHYT-
PUMBILIEYHOH HMHBEKIMH PEIM3UHI-TOPMOHA (CypdaroH) npu JMarHOCTUPOBaHUM (DOJUIMKYJISPHOW KHCTHI B
SIMYHMKE B 03¢ 50 MKI M MHBEKLIMHU IpenapaToB rpymmsl npocrariaHaud F2a Ha 10-12 neHp M MCKYCCTBEHHOTO
OCEMEHEHHS IPU HAJIMYUH TT0JIOBOM OXOTHI.

B cpenHeMm u3 Bcex ONBITHBIX IPYMI MO MEPBOMY BapUaHTY JICUEHUS,, BOCCTAHOBICHHUE OBYIISILUM U PUTMA
NoJI0BOrO nukia 3adukcuposanu y 75,1 % KHUBOTHBIX, 110 BTOPOMY BapuaHTy JjiedeHus 38,7 %. BouieueHHbIe KH-
BOTHBIE T10 IIPUXOJY B TOJIOBYIO OXOTY OBUIM MCKYCCTBEHHO OCEMEHEHBI CIIepMO OBIKOB, IPOBEPEHHBIX IO Kaue-
cTBY noTomcTBa. [1o ncredenuro 35 qHEl MOCie NCKyCCTBEHHOTO OCEMEHEHUS TTOIONBITHBIM KHBOTHBIM OBLIO ITPO-
BEICHO peKTalbHOE HccnenoBanne n Y3W c menbio ompeneneHust crenbHocTH. Ilo BceM rpymmam KHBOTHBIX
IUTOJIOTBOPHOE OCEMEHEHHE OBUIO B CPEAHEM IO MEPBOMY BapHaHTy JieueHHs 66,9 %, a 1o BTOpOoMy BapHaHTy
neyeHus 53,5 %.

[IpuBeneHHbIE pE3yIbTATHl CBHICTENBCTBYIOT O JOCTATOYHO BBICOKOH TEpameBTHUECKOH 3(QeKTUBHOCTH
PETM3UHT-TOPMOHA B BUJIE Ipenapara «cypdaroH» WM k€ ero aHajoroB IPH €ro NPUMEHEHHUH KOpoBaM C (oJLIu-
KYyJISIPHOW KHCTOW SIMYHUKOB B TIEPHOJ MaHU(ECTalUH NPU3HAKOB I10JIOBOM OXOTHI MJIM k€ ()OPMHUPOBaHMS HOBOU
kucthl. [1o m0Jie BBI3JOPOBEBIIMX KOPOB 3(PPEKTHBHOCTH MEPBOro BapuaHTta cocramiser 75,1 %, OImiogoTBOPHB-
muxcs 66,9 %.

Ki1ioueBble ¢j10Ba: MOHUTOPHHT, PEITM3UHT-TOPMOH, (DOJUTHKYIIIpHAS KHCTa, JIeYeHHE, KOPOBa.

Information about authors:

Bekenov Dauren Maratovich, Master of Natural Sciences and Biotechnology, Director of ESPC Bayserke-Agro
LLP, Talgar District, Almaty Region, Kazakhstan; unpcbayserke-agro@mail.ru; https://orcid.org/0000-0003-2244-0878

Spanov Abzal Abushakipovich, Senior Researcher, ESPC Bayserke-Agro LLP, Talgar District, Almaty Region,
Kazakhstan; abzall6@mail.ru; https://orcid.org/0000-0001-9303-3722

Kenchindayeva Nazym Serzhanovna, Scientific Secretary, ESPC Bayserke-Agro LLP, Talgar District, Almaty
Region, Kazakhstan; nazymnazym13@gmail.com; https://orcid.org/0000-0002-6624-0125

Baimukanov Aidar Dastanbekouly, Master student of the Faculty of Zootechnics and Biology of the Russian
State Agrarian University — Moscow Agricultural Academy named after K. A. Timiryazev, Moscow, Russia;
aidartaidar98@mail.ru; https://orcid.org/0000-0001-9669-864X

REFERENCES

[1] Dulger G.P. (2006). Modern concepts of ovarian cysts in cows. Reports TAA. Issue 278. Moscow. RSAU — Moscow
Agricultural Academy n/a K. A. Timiryazev. P. 746-752 (in Russ.).

[2] Porfiryev L.A. (1990). Prevention and treatment of obstetric and gynecological pathologies of farm animals. M. P. 84-88
(in Russ.).

[3] Baimukanov D.A., Seidaliyev N.B., Alentayev A.S., Abugaliyev S.K., Semenov V.G., Dalibayev E.K., Zhamalov B.S.,
Muka Sh.B. (2019) Improving the reproductive ability of the dairy cattle // Reports of the National academy of sciences of the
Republic of Kazakhstan. 2019. Vol. 2, N 324. P. 20-31. https://doi.org/10.32014/2019.2518-1483.33 ISSN 2518-1483 (Online),
ISSN 2224-5227 (Print).

[4] Baimukanov D.A., Abugaliyev S.K., Seidaliyev N.B., Chindaliyev A.E., Dalibayev E.K., Zhamalov B.S., Muka Sh.B.
Productivity and estimated breeding value of the dairy cattle gene pool in the Republic of Kazakhstan // Bulletin of the National
academy of sciences of the Republic of Kazakhstan. 2019. Vol. 2, N 378. P. 14-28. https://doi.org/10.32014/2019.2518-1467.36
ISSN 2518-1467 (Online), ISSN 1991-3494 (Print).

[5] Ribadu A.Y., Dobson H., Ward W.R. (1994). Ultrasound and progesterone monitoring of ovarian follicular cysts in
cows treated with GnRH // Br. Vet. J. 150 (5). P. 489-497.

[6] Elchaninov V.V., Belonozhkin V.P., Nasibov Sh.N. (1997). Physiological and pathological issues of the reproductive
function of cows. Part 1. Bykovo, Podolsky district, Moscow. Region: Scherbinskaya print. 291 p. (in Russ.).

[7] Valyushkin K.D., Medvedev G.F. (1997). Obstetrics, gynecology and biotechnology of animal reproduction. Minsk:
Urajay. 718 p. (in Russ.).

[8] Dyulger G.P., Nezhdanov A.G., Lobodin K.A. (2008). Hormonal control over the reproduction of cattle // Veterinary.
N 1. P. 3-7 (in Russ.).




Hzeecmus Hayuonanvnou Axademuu nayk Pecnyonuku Kazaxcman

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF AGRICULTURAL SCIENCES
ISSN 2224-526X
Volume 5, Number 53 (2019), 88 —92 https://doi.org/10.32014/2019.2224-526X.65

UDC 636.1.082
K. Zh. Iskhan

Educational Scientific and Production Center Bayserke-Agro LLP, Almaty region, Kazakhstan.
E-mail: Kayrat Ishan@mail.ru

PRODUCTIVE PROFILE OF HERD HORSES
OF DOMESTIC BREEDS

Abstract. It has been established that, at pasture breeding, the fertility of meat-type mares was not more than
75%, at hand breeding - 90%. In mares of the dairy productivity direction, the fertility was 75-87%, at hand breeding
- 90-96%.

The optimal parameters for dairy productivity of the Kazakh Jabe mares and Kushum breed are the average
daily milk yield of at least 3.5 kg, regardless of the technological parameters of the udder (cupped, round), thickness
and length of nipples.

Mare's udder consists of two separate halves - right and left. Its girth at the base was 54 cm for Jabe mares,
72 cm for Kushum mares, 10 and 15 cm of depth, respectively, 26-30 cm of length along the sideline, 23 and 28 cm
of length along the midline. Nipples in Jabe mares had the following measurements: length - 3 cm, nipple girth at the
base - 9 cm, the distance between nipples - 4 cm, and in Kushum mares, these indicators were 5; 12; 7.5 cm
respectively.

Mares with a cup-shaped udder had higher dairy productivity of 13.75 and 15.12 liters, while mares with a
rounded udder had a milking capacity of 13.39 and 14.50 1.

It has been established that in mares with a cup-shaped udder, due to their higher milking capacity, foals
develop better and have a higher average daily gain in live weight. The average daily gain of Kazakh Jabe foals of
2 months of age was 1000 and 950 g, and the Kushum foals - 1190 and 1100 g.

Keywords: milking capacity, udder shape, early maturity, foals, profile.

Relevance of the topic. In the structure of the breed horse population of the Almaty region, the
Kushum horses take the third place after the Kazakh horses and the Mugalzhar horse.

The Kushum horses of the Almaty region on average by centner surpass the local Kazakh horses in
live weight, while in their fertility and adaptability to year-round pasture winter-grazing conditions and
survival do not differ from the parameters of the Kazakh horses of Jabe type [1].

The genetic capacity in live weight of Kushum mares reaches 577 kg, and in stallions - 711 kg and
more. These data show the potential for further improvement of the Kushum breed horses in such an
economically useful trait as live weight.

In the qualitative transformation of herd horse breeding in Kazakhstan, the role of the Kushum breed,
as the main improving breed, with high meat and dairy productivity, good adaptability to year-round
pasture and winter grazing management is extremely great. But in order to meet the growing require-
ments, the Kushum horse must be constantly upgraded in the direction of increasing the measurements
and massiveness, improving the exterior, enhancing the breeding and productive qualities that ensure high
performance and adaptation to the severe herd management conditions when crossing with local Kazakh
horses. In this regard, the development of breeding methods to further enhance the breeding and
productive qualities of domestic horse breeds in the conditions of year-round pasture and winter-grazing
management is crucial [2, 3].

In the Republic of Kazakhstan, sustained growth in the horse population is observed, from 1,235,600
animals in 2007 to 1,608,000 animals in 2013. In 2018, the number of horses already reached 2.3 million
heads, that is the growth is 372,400 heads [4].
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Of the total population of horses, 80% are bred in a herd way and are oriented on the horse products
manufacturing - the brood contingent, horse meat, and koumiss. The main trends in the development of
productive horse breeding are the increase in the population of animals, mainly on account of domestic
horse breeds of meat and dairy type as the Kushum, Mugalzhar and Kazakh horses of Jabe type. The
stallions of these breeds are used as improvers of local populations of herd horses, and mares used for
purebred breeding. In the future, the number of horses in all regions of Kazakhstan will grow.

Horse breeding is a profitable branch of productive livestock breeding, which successfully develops
in the desert and semi-desert zones of the south-east of the Republic of Kazakhstan. Horse breeding in the
Almaty region is successfully combined with herd horse breeding and meat - greasy sheep breeding. In
the conditions of the Almaty region, the Kushum horse breed, which is an improver of local milk-
producing animals, is of particular interest.

The studies were carried out according to the program of the Ministry of Agriculture of the Republic
of Kazakhstan for 2018 - 2020. URN: BR06249249-OT-18 Development of a complex system of
enhancing productivity and improving the breeding qualities of farm animals, by the example of
Bayserke-Agro LLP.

The aim of the research. To determine the productive profile of herd horses of domestic breeds
according to fertility and dairy productivity of mares.

Methods of research. The research work was carried out on the horse-breeding farm of the Kerbulak
branch of Bayserke-Agro LLP in the Talgar district of the Almaty region.

The objects of the study were the purebred Kushum and Kazakh Jabe horses.

Experiments on the study of milking capacity of mares were conducted in four groups of mares-
analogs.

Under the experience were 25 milk mares, all mares were full age, from 5 to 11 years old.

To characterize the development and body build type, milk mares were measured and weighed [5].
To study the constitutional peculiarity of mares, indices of format, chest girth, massiveness, and bone
were calculated. [6].

The definition of the udder shape of mares was made visually, the measurement of length and
thickness of the nipples was carried out with a measuring tape (figure).

There was a hand milking of mares on the farm, 5 times a day, with intervals between milkings at 2—
2.5 hours. This frequency of milking is associated with the anatomical and physiological features of the
udder structure and the excretion of milk in mares.

Figure 1 — Measurement of length and thickness of the nipples
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Mares were milked only in the daytime, at night they were kept together with foals on pasture. Milk
mares were served by two milkmaids and a herdsman.

The commercial milkiness of mares was determined monthly during lactation using the method of
control milk yields, twice a month on two adjacent days [3].

Dairy productivity was calculated taking into account milk sucked at night by a foal, according to the
formula of professor [.A. Saigin [7].

Ye = Yp24

m
where Yc¢ - daily (gross) milk yield of mares; V¢ — actual (marketable) milk yield in I; T - time spent for
milking (hours).

Biometric processing of digital materials was carried out according to the standard technique. [8].

Research results. In determining the productive profile of horses, the reproductive qualities of
Kazakh Jabe horses and the Kushum breed were studied depending on the class (elite + I, II, non-class)
and the direction of productivity (meat and dairy).

In the flocks of mares of the meat direction of productivity in the population of 20-30 heads, one stud
horse was assigned.

In mare flocks of the dairy productivity in the number of 15-20 heads, one stallion was assigned. The
re-mating was carried out after two days, which allowed providing pregnancy more than 75% of mares.
10 days after the re-mating stray from flock mares were returned to service. With the manifestation of the
estrus, the mare was mated in the same manner as during the first estrus. For prophylaxis of altering of the
mated horses, they were checked for the presence of pregnancy according to physiological data
throughout the entire breeding season.

It was established that, at pasture breeding, the fertility of mares of the meat direction of productivity
was not more than 75%, with a hand breeding - 90%. In mares of dairy productivity, the fertility was 75-
87%, at hand mating - 90-96%.

From the mated contingent, there were excluded mares born in 2017. 3 years old and older female
horses were allowed to be mated. Of the three-year-old mares, the underdeveloped and weak ones were
not allowed for mating, and of the full-aged mares - those who were unable to bear and feed the foal.

It was found that the main causes of low fertility are: stallions have frequent mounting; poor fatness
of mares; incomplete feeding (lack of nutrients, minerals, and vitamins in the diet); genital diseases in
mares. A similar problem exists in dairy breeding [9, 10].

The optimal parameters for dairy productivity of the Kazakh Jabe mares and the Kushum breed are
the average daily milk yield of at least 3.5 kg, regardless of the technological parameters of the udder
(cupped, round), thickness and length of nipples.

Mare's udder consists of two separate halves - right and left. Its girth at the base was 54 cm for Jabe
mares, 72 cm for Kushum mares, 10 and 15 cm of depth, respectively, 26-30 cm of length along the
sideline, 23 and 28 cm of length along the midline. Nipples in Jabe mares had the following measure-
ments: length - 3 cm, nipple girth at the base - 9 cm, the distance between nipples - 4 cm, and in Kushum
mares, these indicators were 5; 12; 7.5 cm respectively.

Most often mares have a cup-shaped and round shape of the udder. Rarely with a goat udder shape,
but such mares were picked out from herds.

Dairy productivity of mares was studied, depending on the udder shape on the second month of
lactation (from April 25 to May 25, 2019).

In the Bayserke Agro farm, mares foal in mid-March and early April. The milking of experimental
mares began on April 25th.

Horses of both groups due to various udder shape did not have the same milking capacity (table 1).
Mares with a cup-shaped udder had higher dairy productivity of 13.75 and 15.12 liters, while mares with a
rounded udder had a capacity of 13.39 and 14.50 liters of milk.

From there, when creating farms for koumiss production, mares with a cup-shaped udder should be
selected.

An important measure in the selective and breeding work is the elaboration of a control scale for the
development of young stock. To this end, we conducted a study of the growth and development of young
animals of both breeds (table 2).

— 90 ——
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Table 1 — Milking capacity of mares depending on the udder shape

Breed
) Kazakh breed of Jabe type Kushum breed
Indicators
Udder shape

Cup-shaped Rounded Cup-shaped Rounded
Number of animals 4 3 3 2
Actual milk yield per day, 1 5.73+0.3 5.58+0.5 6.30+0.4 6.04
Milking capacity:
Per day, 1 13.75£0.5 13.39+0.8 15.12+0.5 14.50
Per month, 1 412.50426.1 401.70+14.7 453.60+23 .4 435.0

Table 2 — Growth and development of foals.
Breed
) Kazakh breed of Jabe type Kushum breed
Indicators
Udder shape
Cup-shaped Rounded Cup-shaped Rounded

Number of animals 4 3 3 2
Live weight: at the age of 3 days, kg 41 39 48 47
At the age of 1 month, kg 82+3.1 79+4.5 93+5.9 90
At the age of 2 months, kg 112+5.4 107+7.7 12949.2 123

At the age of one month, the average daily gain in live weight of foals of the Kazakh and Kushum
mares with a cup-shaped udder was 1518 and 1667 g, and with the rounded shape of the udder - 1481 and
1592 g respectively. The average daily live weight gain in the Kazakh Jabe foals of 2-month-old age was
1000 and 950 g, while in Kushum foals - 1190 and 1100g.

Considering that in mares with a cupped udder shape due to their higher milking capacity foals
develop better and have a higher average daily gain.

Conclusion. In the conditions of Bayserke-Agro LLP, when breeding Kazakh breed of Jabe type and
Kushum breed of dairy productivity, it is necessary to strictly select and breed mares according to the
technological parameters of the udder.

It was established that mares with a cup-shaped udder had higher dairy productivity of 13.75 and
15.12 liters, while mares with a rounded udder shape had a milking capacity of 13.39 and 14.50 liters.

From there, when creating farms for koumiss production, mares with a cup-shaped udder should be
selected.

K. K. Ucxan
JKUIC "Baiicepke-Arpo" OKy FUIBIMH-OHAIPICTIK OpTaNIBIFBI, AMaThl 00JbICH, KazakcTan
OTAH/JBbIK TABBIH KbIJIKbI TYKBIMJIAPBIHBIH OHIM/II ITPO®NJII

AHHoTanusl. Yilip/ie MIarbUIbICTBIPY Ke3iHAe eTTi OarbITTarbl OMeNepAiH YpbhIKTaHybl 75%-1aH apThIK emec,
KOJIMEH LIAFBUIBICTBIPY Ke3iHnae 90%-1bl KyparaHbl aHblkTanabl. CyTTi OarbITTarbl OMeIeplIiH YpbhIKTanybl 75-87%,
KOJIMEH MarbuibicThipy 90-96% kypaznpl. JKabe skoHe KemriM TyKbIMBIHIAFBI Ka3ak KbUIKbLUIAPBl OUEEpiHiH CYT
OHIM/IUTITIHIH OHTAMIIBI TTapaMeTPIIepi KETIHHIH TEXHOJIOTHUSIIBIK MapaMeTpiiepine (Kece Topis/i, JOHIesIeK), eMIIe-
TiHIH KaJbIHABIFE MEH Y3BIHIBIFBIHA KapamacTaH, KeMiHae 3,5 Kr CYTTiH opTaiia TOYIIKTIK CaybIMbl OOJIBIN TaObI-
nanel. buenepniy kelmiH eki 0eJeK jKapThiIaH TYpaabl —OH XoHe coil. OHBIH OpPaMBIHEIH Ka0bl TYKBIMBIHIA 54 CM,
Kemrim Ouenepi — 72 cM, tepenairi tuicinme 10 sxoHe 15 oM, OyHip chI3bIFbl OOWBIHIIA Y3BIHABIFBI 26-30 cM, opTa
CBI3BIFBI OOMBIHIIA Y3BIHABIFE 23 xoHe 28 cM. JKabe ynriciHaeri kazak OuenepiHiH JKelliHi MbIHAIal emeMaepre e
0O IBI: Y3BIHIBIFBI 3 CM, XKEJIiH OpaMbl 9 cM, JKeiHi apachIHIAFbl KaIIBIKTHIK 4 cM, Kemrim Ouenepi tuiciame 5; 12;
7,5 cm. XKorapsl cyt eHimaimirimeHn 13,75 xone 15,12 1 ToctaraH xemiH (opMaHCH TypiHAeri Ouenep Oap, an
JKEJIHHIH AeHrenek Typinaeri ouenep 13,39 xone 14,50 i cyrrimiri Oosran. TocraraH minmiHi 0ap keiH ouenepae
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JKOFaphl CYTTUIIriHEe OalTaHBICTHI KYJIBIHOAPHl HEFYPIBIM KAKCHl TaMHUIBI KOHE OpTallla TOYNIKTIK ©Cyi >KOFaphl.
2 aiJIBIK JKacTaFrbl KaObl KYIBIHIAPIBIH opTama ToymikTik ecimi 1000 sxone 950 r, an Kemim 1190 xome 1100 r

KYpabl.
Tyiiin ce3aep: CyTTLIK, )KENIHHIH MilIHI, T€3 AaMy, KYJIbIHAAP, TPODUIIb.

K. K. Ucxan
TOO “YueOHblii HAyYHO-TIPOU3BOACTBEHHBIN HIeHTp Balicepke-Arpoy», AiMaTuHckas obiacTb, Kasaxcran
MPOJAYKTUBHBIA MPO®UJIb TABYHHBIX JIOIHAJIEM OTEYECTBEHHBIX ITOPO/T

AHHOTanMsi. YCTaHOBJICHO, YTO TPH KOCSYHOM CIIydKe OIIOAOTBOPSEMOCTh KOOBUI MSCHOTO HAIpaBlICHUS
MPOXYKTUBHOCTH COCTaBMiIa He 6onee 75%, npu pyuHo# ciyduke 90%. Y K0OBIT MOJIOYHOTO HANPABJICHHS MTPOTYK-
TUBHOCTH OIUIOZOTBOPSEMOCTh cocTaBmia 75-87%, mpu py4unoit ciyuke 90-96%. OnTumanbHBEIMU NapamMeTpamMu
MOJIOYHOH TIPOXYKTUBHOCTH KOOBUT Ka3aXCKHX JIOMAaAeH xabe W KyIIyMCKOH MOPOBI SBJSACTCSA CPETHUNA CyTOUHBIN
yZIOH MOJIOKa HE MEHee 3,5 KI, HE3aBHCHUMO OT TEXHOJOTMYECKHX MapaMeTpoB BbIMEHM (YallleBHHAs, OKpYTias),
TOJILIMHBI U JJTMHBI COCKOB. BBIMS KOOBUT COCTOHUT U3 ABYX 000COOJICHHBIX ITOJIOBHH — IpaBoii U eBoi. Ero o6xBar
Y OCHOBaHUS PaBHSIICA y Ka3aXCKUX KOOBUT THIIA jkabe 54 cM, y KYIIyMCKHUX — 72 cM, TITyOMHa cooTBeTCTBEHHO 10 1
15 cM, nnuna mo 0okoBoit yuHuK 26-30 cM, anuHa Mo cpeaneit uaun 23 u 28 cM. COCKH y Ka3aXCKUX KOOBLT THIIA
»kabe MMeNu CleAyIolie MPOMephl: JJIHHA 3 cM, 00XBaT COCKa Y OCHOBaHHMS 9 CM, PACCTOSIHUE MEXIYy COCKaMH
4 cM, a Yy KyIIyMCKHX KOOBUI COOTBETCTBEHHO 5; 12; 7,5 cM. Bonee BBICOKOH MOIIOYHOW MPOIYyKTHBHOCTEHIO
obnamany KoOBUTEI ¢ dameBHIHOH (opmoit BeiMenu 13,75 m 15,12 1, Torma xak KoObUIBI C OKpyTJIoi (opMoii
BBIMEHH MMeJI MoJ1ouHOCTh 13,39 1 14,50 1. YcTaHoBIeHO, YTO y KOOBUI € YallleBUJHOW (OPMOH BEIMEHH B CHITY
Gostee BBICOKOH MOJIOWHOCTH JKepedsiTa pa3BUBAIOTCS JIydIlle M UMEIOT 0ojiee BHICOKHH CPEIHECYTOUHBIH MPUPOCT.
CpenHecyTOUYHBIH TPUPOCT KepedsAT Ka3zaXxCcKoro Tuma xabe 2-Xx MecsdHoro Bo3pacta coctaBisr 1000 m 950 T, a
kymrymcknx 1190 u 1100 T.

KiroueBble cjioBa: MOJIOYHOCTH, (DOpMa BBIMEHH, CKOPOCIICIIOCTD, JKepeosiTa, mpoduib.
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FORAGE PRODUCTION
IN THE NORTHERN PART OF KAZAKHSTAN

Abstract. The natural grassland in the northern part of Kazakhstan is in the degraded and heavy grazed state,
particularly near the ails and villages.

Forage production as a grain branch takes a leading place in plant production of the Northern Kazakhstan.

The alkaline soils take about 30 million hectares in the Northern Kazakhstan, 80% of which are used as feed
lands for silage production and pastures. The proper usage of these lands will promote to improve the soil fertility
and forage crops yield. But only the proper melioration of these lands will give the efficient response.

One of the main forage crops in the Northern Kazakhstan is a corn for silage. By its nutritive and energetic
values, the corn makes up to more than 40% in the structure of ruminant animals ration. The yield and prod

Activity of early-ripening hybrids of corn is affected by the agricultural practice of its cropping. Time of
planting, seeding rates and time of harvesting corn hybrids are of special importance.

Keywords: maize, crop production, fodder production, Productivity, agricultural engineering.

Introduction. The steppe zone occupies about 40% of the territory of Northern Kazakhstan. The
annual amount of precipitation ranges from 250 to 350 mm, and the sum of temperatures during the
growing season reaches 2200-24000. This zone is one of the largest regions of the Republic. However, the
further development of animal husbandry and increase of its productivity is constrained by insufficient
provision of livestock feed and its low quality.

Currently, a lot of work is being done to restore the livestock and improve its quality, which requires
not only the development of new technology for its maintenance, but also a new approach to the
management and organization of the forage base. First of all, it refers to its stability over the years, with a
high quality of feed [1-3].

In the North of Kazakhstan, the area under forage crops is being restored, which employs about
3.6 million hectares or about 14% of the total arable land. Huge spaces are occupied by natural forage
lands. Only natural pastures more than 30 million hectares and about 1.5 million hectares of natural
hayfields [4].

As a rule, these lands are marginal lands — saline soils, underdeveloped, poor in nutrients. Most of
them are located in the area of steppes and semi-deserts. Hay harvest on these lands does not exceed an
average of 3-5 C, pasture weight 15-20 C ha. In sharply dry years, the harvest is reduced by 1.5-2.0 times
[5, 6].

Of great importance is the improvement of the quality of corn silage, which occupies a greater
proportion in the structure of ruminant diets. Therefore, it is necessary to improve the quality of this
valuable juicy food on the basis of widespread introduction of advanced technologies of their cultivation,
harvesting and storage.

Achieving these priorities is possible only on the basis of progressive energy-resource-saving
technologies of cultivation of forage crops, harvesting and storage of feed, improving the structure of diets
and feed quality, which ultimately contributes to an increase in meat and milk production in the country
by 25-30%.
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Materials and methods. Studies on the development and reclamation of saline were carried out on
meadow-steppe saline complexes in LLP "Novokubanka" Akmola region, located in the subzone of
southern carbonate chernozems.

The tab of experiments was preceded by a detailed soil scheme of experimental plots on a scale of 1: 500.

All records and observations were carried out in accordance with the "Guidelines for soil-reclaimed
research and development of projects of reclamation of saline lands in the Kazakh SSR" Alma-Ata, 1980.

During the laying of field and production experiments with corn conducted in SKYISH was guided
by the "Methodological recommendations for the formulation of field experiments with corn".
Dnepropetrovsk 1980 and "guidelines on the assessment of bioenergy, crop rotations and technology of
cultivation of fodder crops", M., 1989.

Results and discussion. Given the wide variety of solonetzes in Kisnish (VNIIESH) was developed
by reclamation in their group (3). All the soils of solonetz complexes of reclamation is divided into 9
groups. The basis for the division of Solonets into groups, in addition to their differences in soil-recla-
mation properties, is the uniformity of the reclamation techniques used. The productivity of the deve-
lopment of saline depends on the system and use in the reclamation period and the types of crops grown.

The results of a comparative study of salt resistance of crops using field (agronomic salt resistance)
and vegetation (biological salt resistance) experiments have shown that the salt resistance of perennial
grasses is generally higher than annual crops. Among the first the highest agronomic and biological
tolerance different Wheatgrass beskorpusnye. Agronomic salt tolerance of sweet clover, especially the
2nd year of life, is also quite high, although its biological salt resistance is much lower than other crops.
Wheatgrass, alfalfa, folonari significantly behind in terms of resistance to salinity in the wheat-grass and
clover 2-year, differ little among themselves in agronomic salt tolerance. Markedly inferior to them in the
rump.

Of annual crops is allocated to the biological and agronomic salt mustard crop which is reduced with
increasing soil salinity very slowly. It is followed by barley. Millet, wheat, oats, mogar are characterized
by a relatively average salt resistance. Sorghum and Sudanese grass greatly reduce the yield with
increasing salinity and die at the lowest level of soil salinity compared to other crops, which is largely due
to the unfavorable temperature regime for these crops in these conditions. Table 1 presents average years
of data, shows the extent of yield reduction of crops by 25%, 50% and 75% compared to crop them into
non-saline soil.

Table 1 — Scale of salt tolerance of agricultural crops under conditions of chloride-sulphate salinity

The content of toxic salts in % to the soil (layer 0-40 cm), corresponding to the degree of decrease in yield on

Perennial crop 25% 50% 75% Annual crop 25% 50% 75%
Mustard 0,35 0,74 0,91

Wheatgrass 0,38 0,72 1,06
Barley 0,30 0,56 0,75
Melilot 0,35 0,64 0,93 Millet grain. 0,31 0,45 0,66
) Wheat 0,27 0,44 0,67

Elymus junceus 0,40 0,60 0,89
Mogar. 0,26 0,44 0,67
o Sudanese 0,23 0,44 0,71

Elymus sibiricus 0,37 0,65 0,90
Oat 0,25 0,39 0,60
Lucerne 0,34 0,60 0,92 Agro 0,20 0,36 0,57

Zhitnyak 0,32 0,55 0,92 )

Millet feed 0,20 0,34 0,47

Rump 0,32 0,37 0,66

On the basis of the data obtained, the grouping of crops by salt tolerance was developed (table 2).

Comparison of this group with the one developed by Kiryushin V. I. and Moiseenko N. D. (5) the
group of cultures on salt tolerance testifies to the different relation of cultures to salinity and salinity.

Sweet clover and mustard, the salt lick is extremely stable, but the resistance to severe salinization of
the sweet clover below. Unselfish Wheatgrass on the contrary, showing high quality in both respects,
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Table 2 — Grouping of crops by salt and salt tolerance for the conditions of the arid steppe of Northern Kazakhstan

Salt Resistance

Degree of stability Salt tolerance (V. L Kiryushin, N. D. Moiseenko, 1971)
Very strong Wheatgrass unselfish Sweet clover (yellow and white)

Strong Sweet clover (yellow and white) A. Siberian, Wheatgrass SIZ

Average Wheatgrass PPE. Sitnikova, a. Siberian, alfalfa: Alfalfa: Petrohemija, seneviratna, selegilina,

Petrohemija, seneviratna, selegilina, zhytnyak, rump zhytnyak, rump

Weak Sainfoin Sainfoin

Annual crop

Very strong Mustard Mustard

Strong Barley Barley

Average Millet fodder, wheat, mogar, millet grain, oats Oats, millet, mogar, Sudanese grass
Weak Sorghum, Sudanese grass Wheat, sorghum

more resistant to strong salinization. Even greater differences in relation to salt the salt lick sustainability
exhibit a. and wheat. Siberian salt lick has a strong resistance to medium salt tolerance, and the wheat —
average salt tolerance and weak solonetz resistance.

Equally strong resistance to salinity and salinity shows barley, and weak — sainfoin. Given that the
prospect of using saline soils is mainly associated with the tinning of their perennial grasses, it is
advisable to establish the degree of salinization of soils — weak, medium, strong and very strong - focu-
sing on the nature of reducing the yield of medium-resistant perennial grasses (alfalfa, corn, hair),
respectively, 25%, 50% and 75%. Based on these considerations, the classification of saline soils
according to the degree of salinity can be presented in the following form:

Slightly salted 0.2-0.4%;

Average saline 0.4-0.6%;

Strongly saline 0.6-0.9%;

Very strongly saline >0.9%.

Economic analysis showed the feasibility of using the meadow solonetz complexes in grassland crop
rotations with sowing of such crops as wheat grass beskorpusnye, clover, a. Sitnikova, Wheatgrass.
Moreover, Wheatgrass and melon pay for the costs in the first two years. At the same time, the use of
these lands as natural hayfields on the verge of profitability. On the complexes of these soils, already
involved in the arable land, it is more expedient to place salt and salt-resistant field crops, of which barley,
oats, mustard are the most preferred.

Place and role of corn in crop rotation. In the conditions of Northern Kazakhstan, where moisture
is the main factor of plant productivity, the main action of its predecessors is determined by its influence
on the water regime of the soil. According to the obtained data, the reserves of productive moisture in the
root layer of the soil after harvesting corn are 1.5-2.5 times higher than after barley, wheat, sunflower,
which dry the soil to a greater depth. Especially large differences in the content of moisture productivity
were observed in the soil layer of 100-150 cm (35.1 against 16.8-17.1 mm).

The productivity of crop rotation links depends not only on the saturation of their corn, but also its
saturation by its predecessors. The results of our studies show that the productivity is higher when placing
corn after spring barley and legumes in a mixture with cereals. On average, for 10 years its productivity
after barley amounted to 47.5 C/ha of fodder units after corn 39.7 C/ha, after spring wheat — 42.3, after
corn for corn — 49.7 C/ha.

Thus, in the conditions of the steppe zone of Northern Kazakhstan, it is advisable to sow corn in the
following links: 1) maize — maize — barley; 2) maize — oats; 3) maize — spring wheat — oats, barley, annual
grasses.

The saturation of crop rotations with corn is determined by the specialization of farms taking into
account soil and climatic conditions. The maximum productivity of grain crop rotations was observed at
33.3% saturation of their corn. So, at 66% of grain on average for 5 years it was received from 1 hectare
of crop rotation area: grain — 28,7 C/ha, exchange energy — 31,8 GJ. Therefore, for farms in the region
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specializing in the production of milk and beef, the most productive is the crop rotation, in which corn
occupies 40%, spring wheat 20%, grain and annual herbs 20%. The productivity of corn in specialized
crop rotations largely depends on its predecessors. The highest yield was obtained by placing it after
spring wheat (53.5 C/ha DM) and peas (56.7 C/ha), and the lowest (40.6 C/ha) — in permanent crops. The
greatest collection of exchange energy from 1 hectare is provided by crop rotations with a specific weight
of corn in the structure of sowing 66.7%.

Corn crops for silage (grain-bearing mass) are placed in fields with different soil nutrient and
moisture content. Therefore, it is very important to know the reaction of maize plants to mineral fertilizers
in connection with their predecessors. We have found that when sowing after spring wheat and barley,
corn reacts to phosphorus fertilizers better than after corn. Nitrogen-potash and phosphorus-potash
fertilizers most contributed to the increase in its yield after the pea mixture (table 3).

Table 3 — Efficiency of application of mineral fertilizers for corn for different predecessors

Dry matter, C/ha
Predecessor
without fertilizers N60P60 N60P60K60
Spring wheat 32,3 43,6 45,0
Barley 38,1 46,9 47,3
Corn 32,8 36,8 43,8
Pea-oat mixture 40,5 49,8 56,7
HCPs 2,7 3,0

Types, doses and methods of application of complex fertilizers. In order to provide plants with
nutrients in the earliest period of their vegetation, a sharp reduction in nutrient losses from fertilizers,
stimulation of the growth of the corn root system, the most effective is the row application of complex
mineral fertilizers simultaneously with the sowing of corn.

However, one of the factors constraining the widespread introduction of row-by-row application of
complex mineral fertilizers together with sowing is the opinion that the germination of corn is reduced
when using increased doses of fertilizers that adversely affect seeds and seedlings.

In our research, undertaken in 2009-2011, a complex mineral fertilizer with seed introduction has had
a depressing effect on seedlings and maize seedlings. On average, nitrophos at a dose (NP)20 had the least
negative effect on seedlings and young plants in 3 years with rowed introduction of tuks. From the dose is
double the number of plants decreased by 9%. The dose of nitrophoska (NPK)40 reduced thickness of
7-8% in comparison with the dose (NPK)20. The use of elevated norms of superphosphate and ammophos
did not adversely affect the density of corn. Compared to the control (without fertilizers), row-by-row
placement of the tuks reduced the density by a maximum of 8.4%(nitrofoska (NPK)240). Further
processes of biomass accumulation proceeded more intensively in variants with row application of
fertilizers. So, in phase 5-8 leaf weight per plant at scattered making fertilizers increased relative to
control at 16-20% (ammophos and nitrophos), and the localization of similar doses from 0 to 34.5(P20) to
76.4-80.0% of (nitrophos and map). Thus, row placement of complex types of fertilizers is more effective
than their application at random for cultivation.

The evaluation of the final result showed that the total yield of green mass in the experiment
averaged 276.0-334.0 t/ha or 37.0-47.7 t/ha (table 4).

Row application of fertilizers sharply increased their efficiency. Thus, the increase in the yield of
fodder units from the row application of the same doses of fertilizers compared with the introduction of
randomly increased within the following limits: nitrophos — 3,4.

The best results in comparison with the control provided the use of nitrophos. The increase was 8,2-
10,7 kg K. u/ha. a Smaller effect is obtained by applying nitrophoska (6,7-7,5 t/ha), ammonium phosphate
(7,1-7,6 t/ha) and superphosphate (up to 5.4 t/ha). The same pattern was observed in the yield of dry
matter.
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Table 4 — Efficiency of various types and doses of complex mineral fertilizers
when applied together with sowing

Yield, t/ha
Option Average for 2009-2011 Feed unit Average
Green mass Dry matter 2009 2010 2011 for 3 years
1.Control (without fertilizers) 276,0 40,8 32,4 324 46,3 -
Spread under cultivation
2. NgoPsoKeo 310,1 43,2 37,0 38,5 48,2 41,4
3. Py 283,0 41,7 35,5 31,6 48,8 38,0
4. NyoPyp 295,0 45,0 36,1 36,7 45,9 39,6
5. NpoP20Kao 287,6 433 35,3 37,1 42,7 38,4
In the rows at sowing
6. Py 2843 42,7 38,0 32,9 48,8 39,9
7. Py 300,1 45,6 39,5 36,9 50,7 42,4
8. NP 315,0 48,0 41,9 453 48,4 452
9. NyoP4o 328,0 51,0 38,3 49,4 55,5 47,7
10. NpP2oKs 322,0 47,2 38,0 40,6 52,3 432
11. NygoP4o Kyo 334,0 47,9 35,8 44,7 53,0 44,5
12. N»Ps; 310,0 47,1 41,0 44,2 47,0 44,1
HCPys 4,7 3,7 39 43 3,8 4,1
Note: P — double granular superphosphate; NP — nitrophos; NPK — nitrophoska; N,Ps, — ammophos.

Higher increases were obtained from the application of double DOX fertilizers-(NP)40 and (NPK)40.
At the same time, the use of relatively high standards of ammophos N24P104 gave a positive result in
all years of research. The influence of the superphosphate was the smallest of all the studied types of
fertilizers. A significant increase in the yield of fodder units on average for all years was obtained only
with an increase in the dose to 40 kg / ha. Thus, the productivity of maize crops with a row placement of
complex fertilizers is in all cases higher than with scattered.

At the same time, nitrophos and nitrophosphate should in this case be applied in limited doses. And
only in years with moderate moisture (2011) and uniform distribution of precipitation during the growing
season, the dose of nitrophos can be increased to 40 kg / ha.

The decrease in the increments from the use of nitrogen-phosphorus-potassium fertilizers (nitro-
phosca) in comparison with nitrogen-phosphorus (nitrophos), especially in arid conditions, is explained by
the fact that the placement of potassium fertilizers in rows, especially in dry years, causes oppression of
growth and development processes. The use of high doses of fertilizers simultaneously with sowing
creates foci of different concentrations in the soil, so with an increase in the concentration of salts of the
soil solution in the zone of the focus, the growth of corn roots and their branching is suspended.

This disrupts the metabolism and reduces the ability of plants to withstand negative external factors.

Row-by-row use of complex maize tuks, which are in dire need of nutrients from an early period of
life, resulted in better quality products than from their scattered application. So, if you broadcast the
location of the fat content crude protein accounted for 11.21-of 11.94%. The introduction of a full dose
(NPK)60 increased it to 12.02%. In the localization of fertilizers, the protein concentration was 11.04-
13.19% depending on the type and dose of the tuks. At the same time, the highest content was provided
by nitrofoska (NPK)20 -12,92%.
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Row fertilizer application had a positive impact on the nutritional value of corn mass. At the same
time, the yield of digestible protein with the introduction of nitrofosk was higher by 21.9, and nitrophos —
by 9.1%. compared with similar doses, introduced at random — respectively 3.2 and 3.3 C/ha. From the
increased norms, the protein content increased by 11.1% for nitrophos (NP)40, for superphosphate P40 —
to 9.7%, for other types of fertilizers, these indicators were lower.

Row placement of fertilizers dramatically increases their energy efficiency, especially at a relatively
low dose. At the same time, the lowest energy costs per feed unit were when applying a low dose of
superphosphate (1,7-2,2 MJ). Of the other studied types of fertilizers, the most effective was the use of
nitrophos at a dose of 20 kg / ha (3.5 MJ). There was also the highest energy coefficient. Effective is the
entry in row nitrophoska (NPK)20 and ammophos N,Ps,.

Conclusion. An important component of biological melioration of solonetzes is the sole and
salanauskaite cultivation of fodder and forage crops — barley, oats, panic, Sudan grass, sweet clover, a.,
Wheatgrass, Wheatgrass and contrary. Only by improving the structure of crops that do not require
additional costs, it is possible to increase the production of feed, especially in economic entities saturated
with saline soils. Corn for silage should be placed in the system of soil-protective crop rotations. The best
precursors are leguminous and forage and annual grasses.

The introduction of complex mineral fertilizers in rows when sowing corn increases the payment of
fertilizers for the harvest of feed. 3-5 times. Higher increases are provided by nitrophos (8,2-10,7 C/ha)
and ammophos (7,1-7,6 C/ha), which gives the maximum conditionally net income and increases in the
green mass of maize the content of crude protein, fat and reduces the proportion of fiber.

Bb. M. Kouten, A. C. lllassixmeToBa, M. Tokrap, 5. M. Kymenos
M. Ko3sibaeB ateigarsl Conrtycrik-Kasakctan MeMenekeTTik yHuBepcureri, [lerpomnasn, Kasakcran
COJITYCTIK KABAKCTAH MAJI-A3BIK OHAIPICI

AnHotanusi. Makana PecryOivKaHBIH COJTYCTITIHAETT JKEMIION OHIIPICIHIH JKaFgaibl MeH OoJaliarsl
JKalibl Macenenepre apHairad. Contycrik KazakcTaHHBIH ©CIMAIK INapyalllbUIBIFBIH/AA JKEMILIOI ©HAIPiCi acThIK
caJlachl peTiHJIe alFallKbl OPbIHAA TYP.

Conrycrik Kaszakcranma ke0Oipmi kemeHgep 30 MiIH.ra amsaHIbl aibill JKaThlp, OHBIH 80% cypiieM >XoHE
JKaWBIIBIM peTinae nainananbuiagsl. Ockl sxepiep/i Ayphic NalaaiaHy TONMBIPAK KYHAPJIBIIBIFEIH KHE JKEMIIONTIK
JAKBUILAAPABIH OHIMIUTITIH apTTBIpyFa MYMKIHIIK TYFBI3aAbl. By skepiepIiH THIMAUIITiHE TYIOKLTIKTI €3repTy
€HT13y apKbUTIBI FaHA KOJ JKETKi3yre 0oMaabl.

Conrycrik Kaszakcranma cypiemre apHaliFaH JKyrepi HETi3ri JKEMINONTiK AAKbUT OOJBIT caHallafbl KOHE
SHEPreTUKAIIBIK KOpCeTKImTepi OoWbIHIIA KYHIC KailbIpaThiH xaHyapiap pauuoHbHbIH 40% Kypaiiapl. JKyrepinin
epTe miceTiH OynaHIapblHbIH OHIMIUIIIT MEH KYHapIbUIBIFBI arpoTeXHUKara OaiaHbICThI. Ocipece, ce0y mMep3imi,
ce0y Meuiiepi KoHEe Opy Mep3iMi 6Te MaHBI3/IbL.

Tyiiin ce3mep: xyrepi, eciMAiK MIapyallbUIbIFbl, )KEMILIOI- OHJIPICI, OHIMIUIK, aybUIIapyallbUIbIK TeX-
HHKACBI.

Bb. M. Kouen, A. C. lllasxmeroBa, M. Tokrap, b. M. Kymenon
CeBepo-Kazaxcranckuii rocyqapcTBeHHBINH yHUBepcuTeT nMeHn M. Ko3eibaesa, [lerponasinosck, Kazaxcran
MMPONU3BOACTBO KOPMOB HA CEBEPE KA3AXCTAHA

AnHoTanms. CTaTbs IOCBAIIEHA COCTOSHHIO M IIEPCIIEKTHBAM KOPMOIIPOM3BOJCTBA Ha CeBepe CTpaHbl. B
PacTEeHHEBOACTBE KOPMOIIPOM3BOJICTBO, KaK 3epHOBas oTpacib CeBepHoro Kazaxcrana 3aHMMaeT epBOE MECTO.

B Cesepaom KazaxcTane cONOHUaKOBBIE KOMIUIEKCHI 3aHHMMAIOT Iutomanb 30 miuH.ra u3 kotopbix 80% wuc-
MOJIB3YIOTCS B KauecTBe cuiioca M nactouina. [IpaBuibHOE HCIOJIB30BaHME 3THX 3€MeENb OBBICUT IIPOJAYKTHBHOCTD
MOYBEHHOT'O IIOAOPOJHS U KOPMOBBIX KYJBTYP. DTO MOXKET OBITh JIOCTHUTHYTO TOJIBKO ITyTEM OKOHYATEIbHOTO
n3MeHeHHs 3G PEKTUBHOCTH ITHX 3EMEITb.
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B Ceseprom Kazaxcrane 1 criioca KyKypy3a CIUTaeTCsl OCHOBHOI KOPMOBOH KyJIBTYpOi, a SJHEPTeTHUESCKHIA
uHnekc cocrapnsieT 40% panuoHa KUBOTHBIX. [IpONYKTHBHOCTS M TUIOJOPOANE CEMSIH PAHHETO CO3PEBAHUS KYKY-
*Py3bI 3aBUCAT OT arpoTexHUKH. OCOOCHHO Ba)KHO CPOKH CEBa, YPOKAHHOCTE U CPOKH cOOpa ypoxKast.

KaroueBble c10Ba: KyKypy3a, paCTCHUEBOACTBE, KOPMOIIPOU3BOACTBO, ZPOAYKTUBHOCTD, ATPOTEXHHUKH.
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COMPARATIVE ASSESSMENT OF FERTILIZATION RATE
OF HEIFERS AT INSEMINATION WITH SEXED SEMEN

Abstract. The article presents the results of artificial insemination of Holstein-Friesian heifers. The research
was performed on a comparative analysis of the fertility of insemination of the Holstein-Friesian mating heifers
according to the hormonal stimulation program and natural estrus, and the analysis of the fertility of the heifers
inseminated by semen divided by sex over the 2nd estrous cycle was carried out.As a result, 133 animals were
inseminated with same-sex seed and after 40-45 days during a rectal examination with an ultrasound scan, 61.6% of
heifers were recognized as pregnant and corresponded to the insemination date. In the group of heifers hormonally
treated, a pregnancy amounted to 53.9%. According to the results of artificial insemination of mating heifers in two
estrous cycles, the average fruitfulness out of 247 recorded inseminations was 59% and the insemination rate at the
end of two inseminations was 1.69, of which 1.68 in the first insemination and 1.7 in the second insemination.

Keywords: sexed semen, fruitfulness of insemination, mating heifers, Holstein-Friesian breed, pregnancy,
barrenness, artificial insemination, synchronization, estrus, sexual cycle, thawing of semen, prostaglandin.

Introduction. In Kazakhstan the most important direction in the development of animal husbandry is
the intensification of production, based on modern scientific achievements ensuring high productivity of
animal products. The introduction of advanced technologies for the production of livestock products
creates the conditions for the most complete manifestation of the genetic capacity of animals.At the same
time, particular importance is attached to the development and mastering of effective methods of bio-
technology, the creation on their basis of effective methods of reproduction of high-value farm animals.

Over the past decades, biological science is rapidly developing and setting up new directions that not
only help to solve problems, but also outlines the paths of a fundamentally new biological production,
which has long been putting production practice in front of science. The rapidly expanding knowledge of
life processes not only allows these processes to be adapted for practical purposes, but also to manage
them, as well as to create very promising new systems in practical terms that do not exist in nature,
although they are similar to existing ones.

A drastic solution to the problem of animal reproduction is currently based on the transition to non-
traditional ways of increasing fertility. For this purpose, a number of biotechnological methods are used,
based on in-depth studies of reproductive function, the hormonal status of its regulation, and also on the
improvement of reproduction techniques. The need to use a sexed semen in order to accelerate the
breeding stock expansion in breeding farms is beyond doubt.

Currently, in practice, many farms use it, despite the relatively high cost with low fertility. Relatively
average fertility of same-sex semen in comparison with the usual one is below 5 to 25%, which also
depends on some external factors, as the qualification of inseminator, the general condition, and level of
preparing animals, stress factors. To obtain effective results, semen producers recommend sticking to
certain parameters, such as temperature and time of defrosting, terms of artificial insemination, optimal
age and live weight of mating heifers, the time limit for introducing semen into the genital tract after
defrosting.

— 100 =——
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Expressly recommend not to inseminate lactating cows, as well as in combination with programs of
hormonal estrus synchronization, as this can lead to a significant decrease in results. In this regard, we
carried out research work on a comparative assessment of the fertilization rate of mating heifers of the
Holstein-Friesian breed upon the hormonal stimulation program and natural estrus, and also we analyzed
the fruitfulness of insemination of the heifers with semen divided by sex in 2 estrous cycles.

The basis for performing the research work. State order by the Ministry of Agriculture of the
Republic of Kazakhstan for 2018-2020. Budget Program 267 "Increasing the accessibility of knowledge
and research", subprogram 101 "Program-targeted funding of research and activities" on the topic
"Transfer and adaptation of technologies for automating technological processes of livestock production
on the basis of model farms in dairy cattle breeding using 100 cows from different regions of the Republic
of Kazakhstan".

Material and research methods. The research work was carried out on the basis of the dairy
complex PZ Almaty of Talgar district, Almaty region The main breed of the dairy complex is the cattle of
the Holstein-Friesian breed of German and Dutch breeding. The number of mating heifers at the time of
the experiment on the farm was 263 animals aged 12 to 16 months old, with a live weight from 350 to
460 kg, of which 196 animals were selected for conducting research from April to July 2019.

The synchronization program for heifers was carried out according to the classical scheme, which
provides for the injection of prostaglandin with an interval of 11 days. Artificial insemination was carried
out in identifying signs of estrus 12-14 hours after the injection of the drug within 2-4 days. The property
of prostaglandin drugs is based on the absorption of yellow body secreting progesterone hormone, which
inhibits the subsequent start of the estrus [1, 2].

A considerable aspect of the modern technology of reproduction of cattle is hormonal stimulation [3].
On that basis, before the hormonal treatment, animals were examined rectally to determine the size and
shape of the ovaries, the presence, and severity of the yellow body [1, 2]. The luteal phase of the cycle
corresponds to the optimal time for an injection of drugs.Prostaglandin is administered intramuscularly at
doses indicated in the instructions. This scheme allows to identify in the estrus with subsequent
insemination of at least 60% of the treated livestock population with two injections of prostaglandin. As a
rule, animals are bulling 48-72 hours after injection of the drug. Non-bulling animals are re-treated
10-11 days after the first injection of PG F*-a.

Semen thawing was carried out in a water bath at a temperature of 36°C for 35 seconds and the
maximum time from thawing to insemination period was no more than 10 minutes. Artificial insemination
was performed once without the use of the gonadotropin-releasing hormone. For artificial insemination of
Holstein-Friesian heifers, frozen-thawed semen was selected, divided by the sex of a servicing bull
Marvel (Sex Ultra 4M) with a concentration of 4 million spermium in a single dose.

Research results. In dairy cattle breeding, the economically feasible efficiency of reproduction of
broodstock and the use of genetically healthy livestock are of paramount importance [4]. The issue of
using purebred breeding and industrial crossbreeding of cattle have a special value, in order to obtain
early maturing offspring during reproduction. [5].

Currently, despite the indisputable achievements in reproductive physiology, the efficiency of
reproduction has a steady tendency to decrease. In this regard, the task of the research was to study the ef-
fectiveness of artificial insemination of heifers with sexed semen in conditions of farms in Almaty region.

The practical application of frozen, sexedsemenof servicing bulls, has begun in a number of countries
since 2000. At the same time, different countries have obtained unequivocal results on the fertility of
females and the sex ratio in the offspring. According to researchers, when studying the effectiveness of
artificial insemination of heifers with sexed semen, it was shown that fruitfulness from single inse-
mination in three experimental farms was 25.6%, 45.3%, and 52.7% respectively, and obtaining calves
from insemination with sexed semen was obtained in offspring 90.6% of females compared to 46.1% of
females in the control group, inseminated by common semen [6, 7].

As can be seen from the table, at natural estrus, 133 heifers of Holstein-Friesian breed were inse-
minated with same-sex semen, of which during two estrous cycles (45 days) after insemination 14 animals
returned to estrus. After 1.5 months (40-45 days), during rectal examination with ultrasound, 82 cows
were recognized as pregnant animals (61.6% of fruitful insemination) and corresponded to the date of
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Table 1 — Comparative results of insemination and pregnancy of heifers during insemination with sexed semen

. At a natural estrus, animals Athormonal stimulation, animals
Indicators
n % n %
Selected and undergone artificial insemination 133 100 63 100
Returntoestrus 37 27.8 14 22.2
Pregnant 82 61.6 34 53.9
Dry 14 10.6 15 23.8

insemination, and 14 animals or 10.6% were dry. In the group of hormonally treated heifers, of 63 cows,
14 heifers returned to estrus and 34 heifers were pregnant in the study on ultrasound, which amounted to
53.9%, and 15 animals or 23.8% were dry.

Thus, according to the results of 2 groups of animals inseminated with same-sex frozen-thawed
semen in hormonally treated heifers, the fertilization rate was lower by 7.7% - 61.6% versus 53.9%
respectively.

It was established that the main factor of grouping during the work was the daily selection from the
livestock of heifers as they came to estrus and, accordingly, the group of heifers selected for hormonal
treatment consisted of animals which more than 1.5 months have not shown sexual signs. This means
some violation of the reproductive function.

Table 2 — Results of insemination of the Holstein-Friesian heifers with sexed semen in two rounds

. Artificially inseminated, animals Pregnant, animals
Indicators
n n %
Firstartificialinsemination 196 116 59.1
Repeated artificial insemination 51 30 538
(repeat breeding after the 1st artificial insemination) )
Total 247 146 59

According to the results of artificial insemination of mating heifers in two rounds, the average
percentage of fruitfulness out of 247 recorded inseminations was 59%, while significant differences in
two inseminations were not observed and were 59.1 and 58.8%, respectively. At the same time, the
average insemination rate at the end of two inseminations was 1.69, of which 1.68 in the first insemi-
nation and 1.7 in the second insemination.

. T. CynTaﬂﬁaﬁl, I'. K. Kaxceuibikosa', K. O. Baiiraésuios ', A. /1. BaﬁM;acaﬂms2

'“Baiicepke-Arpo” oKy FeLIbIMH-eHipicTik opransirsr”" XKIIC, Tanrap aynanbl, AnMaTsl 06bichl, KasakcTas,
? Peceii MEMIIEKETTIK arpapisIK yHuBepeuteTi — K. A. TumupsizeB atbiHaarsl Mockey aybUIapyanibuIbiK
akazemuscel, Mackey, Peceit

JKBIHBICHI BOMBIHIIA BOJITHI'EH ¥PBIKIIEH YPBIKTAH/IBIPY KE3IHJIET'T
KAIDAPJAPABIH ¥PBIKTAHIABIPBITY BIH CAJIBICTBIPMAJIBI BATAJIAY

AHHOTanusl. Makanana ToNMTHHO-(QPU3 TYKbIMIAC KallapiaapAbl KOJAAH YPBIKTAHABIPY HOTIDKENepi Oe-
pinren. ['apMOHABIB! BIHTANAHABIPY JKOHE TaOWFW KBIHBICTHIK KYiiey Oarmapiamachl OOWMBIHIIA TONITHHO-(PU3
TYKBIMBIHBIH IIAQFBUIBICTBIPY KAIIBIPIAPBIHBIH YPBIKTAHYBIHBIH JKEMICTUINH CalbICTBIPMANIBl Tajnay OOWBIHIIA
3epTTeY KYMBICHI XKYPTi3iiai, COHJal-aK 2-11l JKbIHBICTHIK IMKJ OOWBIHINA KBIHBICIICH OOJIHIeH KallapiapbiH
TYKBIMMEH YPBIKTaH/BIPbUTYBIHBIH JKeMicTinirine tangay yprisingi. Hortmwkecinge 133 Gac xamapnapabid Oip
JKBIHBICTBI TYKBIMBIMEH YPBIKTaHIbIPbUIbII, 40-45 xyHHeH keitin Y13 pekranbui 3eprreyinae 61,6 % Oya3 nmen
TaHBUIBIN, YPBIKTAHIBIPY KYHIHE Coikec Kenai. ['OpMOHIBIK ©HJAEIreH KalrapiapibslH TOObI OOMBIHINIA Oya3IbIK
53,9% xypanbl. Karmapiapasl KOJJaH YPBIKTAHABIPY/IBIH CKIllli KBIHBICTBIK IMKJII HOTHXKEJIepi OOMBIHINIA ecerke
anpiHFaH 247 yYpBIKTaHIBIPYIBIH opTama Halbi3bl 59% - bl KypaJbl jKOHE €Ki YPBIKTAHIBIPY KOPBITBIH/IBICHI
OolibIHINa YPBIKTaHABIPY KO3 duuueHTi 1,69-1b1 Kypabl, OHBIH imiHae OipiHII YpHIKTaHIBIpY OolbIHIIA 1,68 jxoHE
eKIHIII YPBIKTaHIBIpY OOMBIHIIA 1,7-Hi Kypajbl.

Tyiiin ce3aep: KBIHBICH OOWBIHINA OOIIHT€H TYKBIM, YPBIKTAHABIPYIBIH KEMIiCTi OOMYBI, MIaFBUIBICTHIPATHIH
Karapiap, TOJIMITHHO-()PHU3 TYKBIMIAPHI, Oya3/ablK, KbICBIPIBIK, JKacaHAbl YPBIKTAHIBIPY, CHHXPOH/IAY, KBIHBICTBIK
KYIiIIey, )KBIHBICTHIK UK, YPBIKTHI XKi0ITY, IPOCTArIaHANH.
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JI. T. Cyarau6aii’, I'. K. KakcbuisikoBa', K. O. Baiiraésiios’, A. JI. Baiimykanos’

'TOO «Yue6HbIIt HAYYHO-TIPOM3BOACTBEHHbIIT HIeHTp «Baiicepke-Arpo»,
Tanrapckuii paiion, AnMmatiacKas o6racts, Pecny6nmka Kazaxcran,
*Poccuiickmii rOCyJapCTBEHHBIN arpapHblii yHUBEPCUTET —

MockoBckas cenbckoxo3sicTBeHHas akagemus uM. K. A. TumupszeBa, Mocksa, Poccust

CPABHUTEJIBHAS OHEHKA OIVIOJOTBOPAEMOCTH TEJIOK
ITPU OCEMEHEHHWHN CEMEHEM PA3JIEJIEHHOE 110 ITOJIY

AHHOTanmsi. B crartee mpeacraBieHbl pe3ysbTaThl MPOBEIEHHUS MCKYCCTBEHHOI'O OCEMEHEHUs TENIOK TOJIII-
THHO-(ppHU3CcKOi moposbl. bruta mpoBeneHa ncciaenoBaTenbekas padoTa 1Mo CpaBHUTEIBHOMY aHAIN3Y IIOZOTBOP-
HOCTH OCEMEHEHHsI CIYYHBIX TEJIOK TOJIITHHO-(QPU3CKON MOPOIEI MO MPOTpaMMe TOPMOHAIBHOW CTHUMYISALUU H
€CTECTBEHHOH IIOJIOBOM OXOTE, a TaKKe MPOBEACH aHAJIHM3 IUIOJOTBOPHOCTH OCEMEHEHHS TEJIOK CEMEHEM pasfe-
JICHHOE TI0 TIOJY IO 2-M TIOJIOBBIM ITUKJIAaM. B pe3yibTare OBLIO OCEMEHEHO OJHOIONEIM ceMeHeM 133 Tour. Tenok, u
gepe3 40-45 mH. pu pexTansHOM HccienoBanud Ha Y3U 61,6 % Obumi nmpu3HAHBI CTENFHBIME U COOTBETCTBOBAIIN
nate ocemeHeHus. [lo rpymme TeIok TopMOHAIBHO 00pabOTaHHBIX CTENBHOCTH cocTaBmia 53,9%. Ilo pesynbraTam
HCKYCCTBEHHOTO OCEMEHEHHMS CIYYHBIX TEJIOK IO JABYM IOJIOBBIM IIHKJIAM CPETHHHA MPOLEHT IUIOJOTBOPHOCTH U3
247 yuTeHHBIX OceMeHeHHH cocTaBwil 59 % U KOIPPHUUMEHT OCEMEHSIEMOCTH [0 HMTOraM JBYX OCEMEHEHH
cocraBul 1,69, U3 HUX 1O NepBoMy oceMeHeHHto 1,68 u 1,7 mo BTopomy.

KitroueBble ciioBa: ceMs pa3JIelIeHHOE MO MOy, IUIOJOTBOPHOCTh OCEMEHEHUS], CIIyYHbIe TEJKH, TOJILITHHO-
(hpusckast mopoja, CTENFHOCTD, STIOBOCTh, HCKYCCTBEHHOE OCEMEHEHUE, CHHXPOHH3ALMs, TI0JI0Bast 0X0Ta, ITOJIOBOH
LIUKJI, pa3MOpaKUBaHUE CEMEHH, IIPOCTATJIaH IHH.
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CLIMATIC CHANGES IN THE BASIN
OF THE TRANSBOUNDARY SHU RIVER

Abstract. On the basis of multi-year information and analytical materials «Kyrgyzhydromety (Kyrgyz
Republic) and «Kazhydromet» (Republic of Kazakhstan), that is, meteorological stations located in the catchment
area of the transboundary river Shu, covering the years 1930-2017, climate change was estimated landscape catenas
in the catchment area of the Shu river basin, which showed that in the period of instrumental observations (1981—
2017) in comparison with the baseline (1941-1960) in the mountain class of landscapes (eluvial facies i) (Theo-
Ashuu meteorological station) there was a decrease in average monthly and annual air temperatures, which led to a
cooling of the climate, and an increase in precipitation increases the natural moisture content of the natural system.
At the same time, starting from the piedmont class of landscapes (transeluvial facies) to the flat subclass of
landscapes (subaccarpal facies), an increase in mean monthly and annual air temperatures and a decrease in
precipitation led to an increase in the duration of the biological active period and aridization of the climate, which
must be taken into account in the complex arrangement of the catchment Shu river basin.

Keywords: climate, catchment, river, basin, change, analysis, assessment, air temperature, precipitation,
landscape.

Relevance. Climate is the most important continuously operating environment-forming factor in the
natural system, affecting the conditions of habitat formation and human activity. The climatic conditions
of the natural system are constantly changing, that is, continuously changing, subject to the complex laws
of evolution of the climate system.

The main climate-forming factors of the catchment of river basins are natural zones, which are
expressed by meteorological indicators, that is, mainly air temperature and precipitation, which are among
the most important geographical characteristics of the natural system, strictly obeying the law of
geography - the law of geographical zonality [1, 2].

Purpose of the study is to assess the current climate change in the catchment area of the Shu river
basin and its dependence on long-term changes in average annual air temperatures and precipitation as
environmental factors.

Objectofstudy — the Shu river originating from Teskey Ala To’o and the Kyrgyz range. The Shu
River flows through the territories of Kyrgyzstan and Kazakhstan. The length of the river is 1186 km, of
which within Kazakhstan is 800 km. Catchment area is 67 500 km?. Main tributaries: right —Chong-
Kemin, Yrgayty, Kakpatas; on the left - Alamedin, Aksu, Kuragaty. In the lower reaches, the river flows
through the Kazakh territory, forming the northern border of the Moyynkum desert, dries out in the sands
only during the flood, falling into the drainless saline lake Akzhaykyn among the extensive salt marshes
of the Achykol depression [1, 2].

Materials and research methods. In the work, the long-term information-analytical materials of the
«Kyrgyzhydromet» of the Kyrgyz Republic and «Kazgidromet» of the Republic of Kazakhstan on air
temperature and precipitation were used, that is, the climatic characteristics were determined according to
5 meteorological stations located in the drainage basin of the Shu river basin covering the formation and
storage areas of the hydrological drain [3, 4]. Analysis of climatic characteristics produced using catenary
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approach which involves geomorphological schematization landscape catenas catchment river Shu basins,
characterized in zone mountain class landscapes (eluvial facies), piedmont landscapes subclass
(transeluvial facies), piedmont plains subclass (transaccumulative facies) and plain class landscapes
(superaquial and subacquial facies) [5, 6].

Research methods were formed on the basis of the level of issues to be solved, that is, to identify and
coordinate changes in the studied climatic characteristics, the estimated parameters of linear trends were
used [7].

Research results. Forecasting and assessment of climate change in the catchment area of the Shu
river basin was carried out on the basis of perennial information and analytical materials from the
«Kyrgyzhydromet» of the Kyrgyz Republic and «Kazgidromet«of the Republic of Kazakhstan on air
temperature and precipitation in the period 1940-2017, with four stages every 20 years old.The change in
air temperature and precipitation for individual periods in comparison with the base period was
determined as the difference between the climatic index of the i -th period and the baseline observation

period, that is: Af, =t, —t, and AO, =0, -0, , where At,, AO,- change in air temperature and
precipitation for individual periods; #,, O, — air temperature and precipitation of the i-th period; 7,0, —

air temperature and precipitation of the base period.From this position, a statistical description of the state
of the climate system and the variability of the characteristics of its components in different periods of
time within the framework of the geomorphological schematization of landscape catenas in the catchment
area of the Shu river basin, based on the variability of monthly and annual assessments of climatic
characteristics (table).

Air temperature change (Z;, °C) and precipitation ( O ., mm) in the drainage basin of the river Shu

ci’

Average for Average Climatic indicators during the observation period
Months 1941-1960 years 1961-1980 1981-2000 2001-2017
(base) t, At, t, At, t, At,
1 2 3 4 5 6 7 8
Average monthly air temperature, °C
Mountain landscape class (eluvial facies) - Theo-Ashuu weather station
January -11,6 -11,6 0,0 -10,9 0,7 -14,7 -3,1
February -10,8 -10,9 -0,1 -10,7 0,1 -13,7 -2,9
March -6,8 -6,6 0,2 -71,2 -0,4 -7,8 -1,0
April -1,5 -1,1 0,4 -1,0 0,4 2,7 -1,2
May 2,3 2,6 0,3 2,7 0,4 1,7 -0,6
June 6,1 6,3 0,2 6,0 -0,1 5,2 -0,9
July 8,6 8,6 0,0 9,0 0,4 7,4 -1,2
August 8,1 8,7 0,6 9,0 0,6 7,4 -0,7
September 4.5 43 -0,2 42 -0,3 42 -0,3
October -1,0 -1,2 -0,1 -2,5 -1,5 -2,0 -1,0
November -6,2 -5,9 0,3 -7,2 -1,0 -7,8 -1,6
December -9,0 -8,8 0,2 -10,7 -1,7 -12,9 -3,9
Average -1,4 -1,3 0,1 -1,6 -0,2 -3,0 -1,6
Foothill subclass of landscapes (transeluvial facies) - Baitik weather station

January -4,2 -5,5 -1,3 -3,8 0,4 -5,5 -1,3
February -3,5 -4,9 -1,4 4,1 -0,6 -5,0 -1,5
March 0,6 0,5 -0,1 -0,3 0,9 2,0 1,4
April 6,3 7,7 1,4 6,7 0,4 7.8 L5

— 105 ——



Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

Continuation of table
1 2 3 4 5 6 7 8
May 11,4 12,2 0,6 11,2 0,2 13,0 1,6
June 15,1 16,7 1,6 15,7 0,6 16,9 1,8
July 18,1 19,5 1,4 18,3 0,2 18,6 0,5
August 17,2 18,1 0,9 17,5 0,3 17,8 0,6
September 12,6 12,9 0,3 12,6 0,0 13,5 0,9
October 6,6 6,7 0,1 6,2 0,4 6,5 -0,1
November 0,4 1,7 1,3 1,5 1,1 1,1 0,7
December -3,3 -2,4 0,9 -1,9 1.4 -4,4 -1,1
Average 6,4 6,9 0,5 6,6 0,2 6,9 0,5
Foothill plain subclass of landscapes (transaccumulative facies) - Bishkek meteorological station
January -3,8 -4,3 -0,5 -3,1 0,7 -2,3 L5
February -2,5 -2,9 -0,4 -1,5 1,0 -0,4 2,1
March 3,8 4,6 0,8 4,0 0,2 7,0 32
April 11,5 12,8 1,3 12,1 0,6 12,9 1,4
May 17,0 17,0 0,0 16,9 -0,1 18,4 1.4
June 21,0 21,9 0,9 22,2 1,2 233 2,3
July 242 22,9 -1,3 23,7 -0,5 25,4 1,3
August 22,8 22,9 0,1 249 2,1 243 1,5
September 17,5 17,6 0,1 18,3 0,8 19,0 1,5
October 10,5 10,6 0,1 10,6 0,1 11,8 1,3
November 1,5 3,8 23 3,2 1,7 49 3,4
December -4,0 -1,7 2,3 -0,5 3,5 -1,6 2,4
Average 10,0 10,6 0,6 11,0 1,0 10,6 0,6
Plain subclass of landscapes (superaquial facies) - Tole bi weather station
January -9,4 -9,4 0,0 -6,1 33 -6,8 1,6
February -6,3 -4,0 2,3 -4,0 2,3 -3,6 2,7
March 0,4 33 2,9 33 2,9 6,2 5,8
April 11,1 13,0 1,9 12,7 1,6 13,1 2,0
May 17,3 18,1 0,8 17,9 0,6 19,0 1,7
June 22,1 243 1,2 233 1,2 24,0 1,9
July 25,0 25,6 0,6 25,5 0,5 25,4 0,4
August 23,5 23,0 0,5 23,8 0,3 23,9 0,4
September 17,9 16,9 -1,0 18,0 0,1 18,0 0,1
October 9,0 9,3 0,3 9,6 0,6 11,7 2,7
November -1,8 -1,6 0,2 2,0 3,8 2,9 4,7
December -8,0 -4,5 3,5 -2,4 5,6 -5,1 2,9
Average 8,4 9,5 1,1 10,3 1,9 10,7 2,3
Plain subclass of landscapes (superaquial facies) —Ulanbel weather station
January -9,8 -10,6 -0,8 71,5 2,3 -71,8 2,0
February -71,5 -9,0 -1,5 -1,2 0,3 -4,9 2,6
March 0,6 0,7 0,1 0,9 0,3 4,0 3,4
April 11,1 12,2 1,1 13,1 2,0 13,0 1,8
May 18,2 19,2 1,0 18,9 0,7 20,1 1,9
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Continuation of table

1 2 3 4 5 6 7 8
June 23,3 24.4 1,1 26,1 2,4 25,5 2,2
July 25,8 25,3 -0,5 27,3 1,5 26,9 1,1
August 23,7 23,7 0,0 24.8 1,1 25,4 1,7
September 17,6 17,1 -0,5 17,5 -0,1 17,0 -0,6
October 7,8 8,0 0,2 8,3 0,5 9,8 2,0
November -2,0 0,4 2,4 0,2 2,2 1,1 3,1
December -7,2 -6,0 1,2 -5,6 1,6 -6,7 0,5
Average 8,5 8,8 0,3 9,7 1,2 10,3 1,8

Atmospheric precipitation (Od ), mm

Mountain landscape class (eluvial facies) - Theo-Ashuu weather station

January 25,0 32,0 7,0 27,0 2,0 23,0 -2,0
February 56,0 38,0 -18,0 21,0 -35,0 40,0 -16,0
March 87,0 59,0 -26,0 45,0 -42,0 54,0 -33,0
April 41,0 72,0 31,0 61,0 20,0 59,0 18,0
May 90,0 87,0 -3,0 85,0 -5,0 81,0 -9,0
June 60,0 88,0 28,0 84,0 24,0 118,0 58,0
July 64,0 67,0 3,0 64,0 0,0 92,0 28,0
August 35,0 45,0 10,0 45,0 10,0 56,0 21,0
September 50,0 43,0 -7,0 54,0 4,0 55,0 -5,0
October 44,0 66,0 22,0 71,0 27,0 63,0 19,0
November 46,0 50,0 4,0 55,0 9,0 49,0 3,0
December 30,0 37,0 7,0 32,0 2,0 51,0 21,0
Annual 628,0 684,0 56,0 644,0 16,0 741,0 113,0
Foothill subclass of landscapes (transeluvial facies) - Baitik weather station
January 19,0 19,0 0,0 22,0 3,0 24,0 5,0
February 21,0 25,0 4,0 25,0 4,0 28,0 7,0
March 54,0 48,0 -6,0 43,0 -11,0 46,0 -8,0
April 75,0 84,0 9,0 64,0 -11,0 60,0 -15,0
May 84,0 93,0 9,0 65,0 -19,0 62,0 22,0
June 86,0 75,0 -11,0 43,0 -43,0 40,0 -46,0
July 48,0 52,0 4,0 25,0 -23,0 24,0 -24,0
August 29,0 31,0 2,0 15,0 -14,0 16,0 -13,0
September 21,0 26,0 5,0 12,0 -19,0 11,0 -10,0
October 34,0 39,0 5,0 33,0 -1,0 32,0 -2,0
November 33,0 35,0 2,0 33,0 0,0 35,0 2,0
December 21,0 21,0 0,0 25,0 4,0 30,0 9,0
Annual 525,0 548,0 23,0 405,0 20,0 408,0 -117,0
Foothill plain subclass of landscapes (transaccumulative facies) - Bishkek meteorological station
January 23,0 26,0 3,0 25,0 2,0 32,0 9,0
February 27,0 33,0 6,0 30,0 3,0 40,0 13,0
March 56,0 48,0 -6,0 45,0 -9,0 51,0 5,0
April 69,0 81,0 12,0 66,0 -3,0 77,0 8,0
May 58,0 63,0 5,0 62,0 4,0 65,0 7,0
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End of table
1 2 3 4 5 6 7 8
June 43,0 36,0 -7,0 34,0 -9,0 34,0 -9,0
July 16,0 16,0 0,0 21,0 5,0 19,0 3,0
August 9,0 14,0 5,0 13,0 4,0 12,0 3,0
September 14,0 17,0 3,0 20,0 6,0 16,0 2,0
October 31,0 38,0 7,0 41,0 10,0 46,0 15,0
November 35,0 43,0 8,0 44,0 9,0 47,0 12,0
December 27,0 28,0 1,0 32,0 5,0 39,0 12,0
Annual 408,0 443,0 35,0 433,0 25,0 478,0 70,0
Plain subclass of landscapes (superaquial facies) - Tole bi weather station
January 49,0 19,0 -30,0 21,0 -28,0 29,0 -20,0
February 20,0 17,0 -3,0 21,0 1,0 28,0 8,0
March 63,0 26,0 -37,0 24,0 -39,0 34,0 -29,0
April 42,0 29,0 -17,0 25,0 -17,0 38,0 -4,0
May 50,0 25,0 -25,0 24,0 -26,0 33,0 -17,0
June 22,0 15,0 7,0 24,0 2,0 23,0 1,0
July 12,0 12,0 0,0 10,0 -2,0 17,0 5,0
August 12,0 9,0 -3,0 5,0 -7,0 10,0 2,0
September 6,0 10,0 4,0 10,0 4,0 9,0 3,0
October 21,0 36,0 15,0 27,0 6,0 39,0 18,0
November 36,0 28,0 -6,0 38,0 2,0 38,0 2,0
December 41,0 42,0 1,0 36,0 -5,0 30,0 -11,0
Annual 374,0 268,0 -106,0 265,0 109,0 328,0 -46,0
Plain subclass of landscapes (superaquial facies) —Ulanbel weather station
January 13,0 17,0 4,0 19,0 6,0 13,0 0,0
February 13,0 15,0 2,0 19,0 6,0 14,0 1,0
March 26,0 23,0 -3,0 22,0 -4,0 18,0 -8,0
April 22,0 30,0 8,0 25,0 3,0 21,0 -1,0
May 19,0 22,0 3,0 24,0 5,0 26,0 7,0
June 14,0 9,0 -5,0 9,0 -5,0 10,0 -4,0
July 5,0 5,0 0,0 7,0 2,0 3,0 -2,0
August 7,0 3,0 -4,0 2,0 -5,0 6,0 -1,0
September 1,0 4,0 3,0 4,0 3,0 1,0 0,0
October 10,0 19,0 9,0 14,0 4,0 11,0 1,0
November 14,0 24,0 10,0 22,0 8,0 16,0 2,0
December 14,0 24,0 10,0 22,0 8,0 13,0 -1,0
Annual 158,0 195,0 37,0 189,0 31,0 162,0 4,0

Evaluation of seasonal changes was made relative to the base period (1941-1960) according to the
weather station Teo-Ashu, located in the mountainous area of the catchment basin of the Shu river basin,
and showed that in the period 1961-1980,1981-2000 and 2001-2017 there was a decrease monthly air

temperatures up to -1,6°C and a reduction in the duration of the biological active period (¢, > +5°C)

(figure 2). At the same time, an increase in precipitation to 113 mm is observed (table).

When assessing the change in the climatic characteristics of the foothill (transeluvial) zone of
transformation of the geo-drainage of the Shu river basin's catchment area, long-term information and
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analytical materials of the Baitik weather station covering the years 1915-2017, which is the Kyrgyz-
hydrometstationary network of the Kyrgyz Republic, located in the foothill zone Teskey Ala- Too and
Kyrgyz Range, at an altitude of 1590 m (table and figure 2).
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Figure 1 — Comparative seasonal changes in mean monthly air temperature and an estimate of the change
in the duration of the biological active period (mountain landscape class (eluvial facies) — Theo-Ashu weather station)
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Figure 2 — Comparative seasonal changes in mean monthly air temperature and an estimate of the change
in the duration of the biological active period (foothill landscape class (transeluvial facies) — Baitik meteorological station)

Comparison of the average monthly air temperatures for the base period of 1941-1960 over the years
1961-1980, 1981-2000, and 2001-2017 in the piedmont (transeluvial) zone of the Shu river basin, based
on information and analytical materials from the Baitik weather station, showed that the largest tempe-
rature increase (at all altitudes) was observed in the warmer months -April, May, June, July, August, and
September, whereas in the cold period the air temperature drops, and in annual terms the air temperature
rises by 0.0-0.5 °C.

At the same time, there is a clear tendency for a decrease in precipitation, that is, in comparison with
the base period (525 mm), it decreases to 117.0 mm and there is an increase in the duration of the
biological active period 1961-1980 and 1981-2000, however, in the period 2001-2017, a significant
reduction in the duration biological active period.

The climatic characteristic of the foothill plain (transaccumulative) catchment area of the Shu river
basin, which passes through the Kochkars and Ortogay depressions, which enter the Shuys depression
through the Bo’om gorge, is characterized by average annual air temperatures and atmospheric precipi-
tation of the Bishkek weather station, located at an altitude of 756 m (table and figure 3).

Evaluation of seasonal and annual air temperature changes made relative to the base period
(1941-1960) based on long-term information and analytical materials of the Bishkek weather station
located in the foothill flat landscape subclass (transaccumulative facies) showed that 1961-1980, 1981-
2000 and 2001-2017 years, the average monthly and annual air temperature increases by 0.6-1.0 ° C and
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Figure 3 — Comparative seasonal changes in mean monthly air temperature and assessment of changes in the duration
of the biological active period (piedmont plain landscape subclass (transaccumulative facies) - Bishkek meteorological station)

precipitation by 25-70 mm are constantly observed. At the same time, a significant increase in the average
duration of the biological active period, which leads to arid climate.

The assessment of changes in climatic indicators of a flat (superaqual) zone with a reduced
transformation of the geosk of the catchment area of the Shu River basin is represented by the Tole Bi
meteorological station located at an altitude of 456 m (table and figure 4).
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Figure 4 — Comparative seasonal changes in mean monthly air temperature and an estimate of the change
in the duration of the biological active period (plain landscape subclass (supersquivic facies) — Tole bi meteorological station)

As can be seen from table 1 and figure 4, a comparative assessment of changes in air temperature
made relative to the base period (1941-1960) based on long-term information and analytical materials
from the Tole bi weather station showed that 1961-1980, 1981-2000 and 2001-2017 there is significant
increase in average monthly air temperatures to 5.0 °C and per annum by 1.1-2.3 °C. At the same time, in
comparison with the base period (1941-1960) of precipitation, a period of decrease by 45-106 mm and an
increase in the duration of the biological active period are observed.

The climatic characteristic of the flat (subaqual) zone is the accumulation of the geostok of the
catchment area of the Shu river basin, which is an intercontinental delta, that is, Gulyaevs (with a total
length of about 140-150 km and a width of 50-60 km), Ulanbels (a length of 100 km and a width of 6-
8 km) and Kamkalins (about 150 km long and up to 3-25 km wide) are represented by long-term archival
materials of the Ulanbel weather station, located at 266.0 m of the land surface (table and figure 5).

As can be seen from Table 1 and Figure 5, there is a significant increase in average annual and
monthly air temperatures in comparison with the baseline observation period (1941-1960), however, a
sharp decrease in precipitation is not observed, that is, a decrease of 4-35 mm is observed in the period,
which led to an increase in the duration of the biological active period.
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Figure 5 — Comparative seasonal changes in mean monthly air temperature and an estimate of the change
in the duration of the biological active period (plainlandscape subclass (superaqual facies) — Ulanbelmeteorological station)

Conclusions. Thus, on average, in the catchment area of the Shu river basin during the instrumental
observations (1981-2017) compared with the baseline (1941-1960) in the mountain landscape class
(eluvial facies) (Teo-Ashu weather station), there was a decrease in monthly and annual air temperatures,
which led to a cooling of the climate and an increase in precipitation is observed, increasing the natural
moisture content of the natural system. At the same time, starting from the piedmont class of landscapes
(transeluvial facies) to the flat subclass of landscapes (subaccarpal facies), an increase in mean monthly
and annual air temperatures and a decrease in precipitation led to an increase in the duration of the
biological active period and aridization of the climate, which must be taken into account in the complex
arrangement of the catchment Shu river basin.

K. C. Mycradaes, 9. T. Ko3bikeeBa, A. M. Kamanuen
Kazak yITThIK arpapiblK yHUBepcuTeTi, Anmarsl, Kasakcran
HIEKAPA APAJIBIK LY O3EHIHIH AJIABBIHBIH KJIMMATBIHBIH O3I'EPYI

Annoranus. llexapa apansik Iy e3eHiHiH cykuHay anaOblHa OpHAIACKAH, METEOPOJIOTHSIBIK OEKTTepMiH,
srHA «Kpipresrunpomer» (Keipreiz PecnyOmmkacsr) xone «Kasrumpomer» (Pecrydnmka Kazakcran) yKeIMmapbl-
HblH 1930-2017 >xpumapapl KAMTHTBIH KOIDKBULABIK aKIapaTThIK-Tayigay Manimertepi OoiibiHina Iy e3eHiHiH
CyXHHay anaOblHbIH JaHAA(TTHIK KaTeHIepiH reoMop(OIOTHsIIBIK JKeIUIeYAiH Heri3iHae, KIMMATThIH e3repyiHe
Oaranay >Kypri3uiret, ai o KepceTKeHen, 0azanbik Oakanay keseHiH (1941-1960 xok.) ka3ipri Oakanay Ke3eHIMEeH
(1981-2017 »xok.) canbICTBIPFaH Ke3Jle TayJibl aliMaKThIK JJaHAMA(TTHIK (oBUaibIbIK (anus) Tonra (Teo-Anryy
METEOPOJIOTHSUIBIK OEKEeTi) opTalla aiiblK >KOHE JKbUIABIK ayaHbIH TeMIIepaTypachlHBIH TOMEHJETeHi OaliKaaibl
JKOHE OyJ1 KIIMMATThIH CAJIKbIHAAybIHA OKEN[I, aj jKayblH-IIAlIbIHHBIH KeOetol TaOuFH JKyHeHIH TaOWufu bLIFall-
JbUTBIFBIH apTThIpaabl. COHBIMEH KaTap Tay eTeriHieri JaHImadTThIK (TPaHCIMIOBUATBIBIK (alys) TONTapaaH
OacTan jKa3bIKTBIK aiiMakThiH JAHAMWADTTHIK (CyOakBUANbIBIK (alyss) TONTapaa OpTalla allbIK KOHE KBUIIBIK
ayaHbIH TEMIIEpPaTYPaChIHBIH J>KOFapbUIaybl >KOHE JKaybIH-IIAIIBIHHBIH a3afobl, OMOJIOTHSIIBIK OeJceH/l Ke3eHiHiH
Y3aKTBHIFBIHBIH YIIFailyblHa KOHE KIMMATTBIK KYPFaKIIBUIBIKKA OKeleTiH OosraHnbikTaH, Ly e3eHIiHIH cyXuHaAy
aa0BIH KEeIIeH T YHIIECTOpY Ke3iH/Ie, OHBI eCKepy KaxerT.

Tyiiin ce3mep: KIMMart, Cy)XKHHAY, ©3¢H, adalbl, ©3repy, Tannay, daranay, aya TeMIepaTypachl, aTMOC(EpabIK
KaybIH-IIAIIBIH, JaHAAQT.

K. C. Mycradaes , A. T. Ko3bikeeBa , A.M. Kamanuen
Kasaxckuit HaltmOHANBHBIN arpapHbIi yHUBepcUTET, Anmatel, Kazaxcran

KJIAMATAYECKUE U3MEHEHUS BACCEMHA TPAHCTPAHUYHOM PEK UIITY

Annotanusi. Ha ocHOBe MHOroneTHHX HMH(OPMAIMOHHO-aHAJUTHUECKHX MarepuanoB «KbIpreirugpomer»
(Kerpresckoii Pecrrybnmkm) m «Kasrunpomer» (PecnyOmmkn KazaxcraH), TO ecTh METEOPOJIOTHUYECKUX CTaHIIHIA,
pacronokeHHBIX B BogocOope OacceifHa TpaHcrpannaHoi peku L1y, oxpareBaromux 1930-2017 roasl mponsseneHa
OLICHKA M3MEHEHHMS KJIMMaTa, Ha OCHOBE IeOMOP(OIIOTHYECKOI cXeMaTH3alMy JaHAAa(THBIX KaTeH BoxocOopa
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peanoro Oacceitna Illy, koTopas mokaszana, 9TO B MEPHOJ] HHCTPYMEHTANbHBIX HaOmomeruid (1981-2017 rr. ) B
cpaBHeHUH ¢ 0a30BbIM (1941-1960 rr.) B TOpHOM Kiacce manamadros (3moBranbHas darus) (Mereoctanuus Teo-
Anryy) NpOUCXOIUIIO CHUKEHHE CPEIHEMECSYHBIX M TOJIOBBIX TEMIIEPATYp BO31yXa, KOTOPbIC MPHUBOAMWIN K [IOXO-
JIOZIAHUIO KIIUMaTa, ¥ HaOJIONAeTCsl YBENMUSHHE aTMOC(EPHBIX OCAJIKOB IOBBIIIAIONINE ECTECTBEHHYIO BJaro-
obecrieueHHOCTh NPUPOIHOIM cucTeMbl. [IpM 3TOM HauyMHas ¢ OPEAropHOro kKiacca JaHmmadToB (TPaHCHIIIO-
BHanbHas Qanus) 10 PaBHUHHOTO MOAKIacca JaHAmadToB (cyOakBmaimbHAs ¢arwst) HaOMIONaeTCs IMOBBIIICHHE
CPCAHEMECAYHBIX U T'OAOBBIX TEMIICPATYP BO3JyXa U CHUIKCHUC aTMOC(i)eprIX 0CaJIKOB, KOTOPLIC IMMPUBCIIN K YBE-
JIMYCHUIO JJIMTCIIBHOCTU 6I/IOJ'IOFI/I'-IGCKOFO AKTUBHOI'O mepuoJia U apuausalvy Kjimumara, 4To HeO6XO[ll/IMO Y4YUTBI-
BaTh MPU KOMIUIEKCHOM 00ycTpoiicTBe BojtocOopa Oacceiina peku Illy.

KiaroueBbie c10Ba: KiIuMaT, BOJocOOp, peka, OacceilH, U3MEHEHHe, aHallu3, OIICHKA, TeMIIepaTypa BO3ayXa,
aTMocdepHbIeocanku, TaHamadT.
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ON SPECIES COMPOSITION OF INSECTA COLEOPTERA
OF FEED CROP FIELDS IN THE KERBULAK BRANCH
OF BAYSERKE-AGRO LLP

Abstract. For the territory of the fields of forage crops (wheat grain and corn) of the Kerbulak branch of
“Bayserke Agro” LLP, 52 species of winged insects were identified, belonging to 45 genera from 13 families and
2 suborders. both in numbers and in species diversity, lamellar beetles, Scarabaeidae, are represented by 9 genera
and 9 species. They are followed by Curculionidae - 6 genera and 6 species, Chrysomelidae - 5 genera and 5 species,
Meloidae and Histeridae - 3 genera and 5 species in each family. Coccinellidae, Tenebrionidae and Dermestidae are
represented by 4 species, Cerambycidae, Cleridae and Elateridae - 2 species each, and finally, Silphidae - 1 species.
Negative economic value have 30 species. Useful entomophages and soil forming agents - 22 species. The number
of harmful species does not exceed the economic threshold of harmfulness. Thus, the agrocenosis of the fields of
forage crops is currently in equilibrium, and additional measures to limit the number of pests are not required.
However, in the future, under favorable conditions, some species, for example, Turkestan maize duply Pentodon
bidens (Pallas, 1771), can produce an outbreak of mass reproduction. The dominant position in terms of quantity and
diversity of representatives of the Scarabaeidae family is explained by the fact that intensive livestock breeding is
carried out here. The high number and variety of coprobiontic species of lamellar beetles is an indicator of the good
condition of forage crop agrocenoses of the Kerbulak branch of Bayserke Agro LLP, since they play an important
role in the disposal of livestock waste and soil enrichment with organic matter.

Key words: Coleoptera, Insecta, Coleoptera, forage crops, wheat grain, corn, “Bayserke Agro” LLP.

Introduction. The study of the species composition of different groups of invertebrates in the fields
of agricultural crops is a very urgent task. Among them are many species that are economically significant
in the production of agricultural products. Because of this, we have repeatedly studied various inver-
tebrates of the fields of forage crops - beetles, orthopteroid insects, semi-rigid, soil-inhabiting represen-
tatives of the mesofauna, spiders, blood-sucking ticks and mollusks [1-19]. However, all these studies
were carried out directly in the head office of “Bayserke Agro” LLP, in the Talgar district of Almaty
region, and did not capture the Kerbulak branch of this farm. Valuable fodder crops such as wheatgrass
and corn are grown in this department. Therefore, this year we conducted studies on the invertebrate fauna
of the mentioned cultures.

One of the most important groups of invertebrates are insects from the order Coleoptera, or beetles.
Beetles are the largest group among insects and living creatures in general. As of 2015, the order has
400,000 species, which is 40 % of all insect species or 25 % of all animal species. Given the species not
yet described, their number is estimated at 2.1 million species. Beetles are widespread throughout the
globe, in six zoogeographic areas, except for Antarctica, the Arctic and the highest mountain peaks. The
most species-rich order is represented in tropical regions. Approximately 62 % of the total beetle diversity
is made up of representatives of only 6 families: weevils (Curculionidae) - 60,000 species, staphylinids
(Staphylinidae) - 47,700, ground beetles (Carabidae) - 30,000, lamellar-like (Scarabaeidae) - 27,800, leaf-
eating (Chrysomelidae) - 36 350, and longhorn beetle (Cerambycidae) - 26 000 [20-23, 25-27].
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The size of the beetles varies widely. The largest species of beetles are the lumberjack-titan (7itanus
giganteus) from South America, reaching a length of 167 mm, the South American beetle-hercules
(Dynastes hercules), individual males of which reach a length of up to 171 mm and large-toothed deer
(Macrodontia cervicornis), with the maximum recorded male 169 mm long. The smallest beetles in the
world are feather -winger (Ptiliidae) Scydosella musawasensis (from 0.325 mm to 0.352 mm) [24].

Among the coleopterans, there are representatives of most of the main feeding types that are known
within the class of insects. Beetles are represented by both numerous predators (polyphagous and
specialized), and the overwhelming majority of herbivorous forms (phytophages). Among the latter, there
are both leaf-feeding species and consumers of roots (rhizophages), flowers and pollen (anthophagous),
wood and bark (xylophagus), fruits or seeds (karpofages). Most phytophages feed on living plant tissues,
but some are also able to feed on dry wood. Vast biological groups are made up of beetles that feed on
fungi (mycetophages), as well as species that feed on rotting and decaying animals and plant remains
(necrophages and saprophages) and detritophages that feed on dry or slowly decomposing substances of
plant and animal origin. Named groups are connected by multiple transitions. Among beetles (wood-
cutters, lamellar, click beetles and other families), there are species whose imago do not feed at all and
live off the stock of nutrients accumulated at the larval stage of development. But for most beetles,
especially long-living ones, imago feeding (“additional feeding”) is necessary to extend the life and
maturation of eggs. The nutrition pattern of the larvae and imago of most groups of beetles is very similar,
but in others the nutrition of these phases is completely different. For example, flower chafer beetle larvae
live in soil, humus, decaying plant remains, and beetles feed on flowers or flowing sap of trees. Longhorn
beetles in the larval phase feed mainly on wood or under the bark of trees, less often on the stems of
herbaceous plants, and many imago are found on flowers and feed on pollen. In some cases, the larvae are
predators, while the imago feed on plant matter [25-27].

Of greatest practical importance for the agricultural sector are phytophagous beetles. Larvae and
beetles of a number of lamellar species are pests of forest, fruit and agricultural crops. For example, in the
years of mass reproduction, May beetles can completely eat tree leaves. A large group of pests is formed
by leaf beetles, which damage crops and young plantings of various forest and agricultural plants. Of
particular note are the Colorado beetles and their larvae that damage plants of the solanaceous family -
potatoes, tomatoes, eggplant, etc. Beetles are of great importance as pests of the forest. Among them there
are quite a bit of leaf-eating species that can systematically or periodically breed in mass. Wood pests
(longhorn beetles, bark beetles, jewel beetles, death-watch beetles) are more diverse and numerous,
among which there are dangerous pests that damage healthy trees and cause their weakening and drying
out, as well as technical pests that reduce the quality of harvested wood. The larvae of click beetles
beetles (wireworms) are pests of cultivated plants. Some species bite potato and root tubers, damage
young stems, others harm grapes by eating buds and young shoots. Skin-beetles are dangerous pests of
stocks of animal and vegetable origin, sericulture and museum collections. In sericulture, grena and silk-
worm cocoons are destroyed. The larvae and imago of large diving beetles and scavenger beetles, as well
as the larvae of large species, can feed on fish fry, causing harm to fisheries. To combat a number of
pests, predatory ladybugs, ground beetles, checkered beetles, staphilins, etc. are used. The hemolymph of
some beetles contains toxic substances, in particular cantharidin. If it is ingested orally, it can cause
serious poisoning and even death. Especially poisonous is hemolymph of ladybugs, red-winged birds,
soft-wing flower beetles,, and meloids. Representatives of the last family can isolate droplets of yellow
hemolymph from the joints of the hips and lower legs, which, on contact with the skin, causes chemical
burns that are similar to abscesses with watery contents. In case of accidental eating of these bugs with
food, cases of the death of livestock are known. The hemolymph of the Paederus beetles that live on the
banks of water bodies is also poisonous. They can be caught on fish lying at the place of catch.
Accidentally eating such a bug with fish can cause severe poisoning. At the same time, coleopterans play
a useful role as soil-forming agents, for example, dung beetles and rhinos [25-27].

Thus, the study of the species composition of beetles in the fields of forage crops is not only
scientific, but also a practical necessity. This determines the relevance of this work.

Materials and methods. The material was collected in Kerbulak district of the Almaty region by the
authors of the publication in June-August 2019 when performing phytosanitary monitoring of grain and
corn crops and other works as part of the project of the Ministry of Agriculture of the Republic of

— 14—




ISSN 2224-526X Cepus acpapnuix nayk. 5. 2019

Kazakhstan BR 06249249 “Development of a complex system of productivity increase and farm animals
breeding qualities improvement, on example of “Bayserke Agro” LLP under subproject 2 “Improving the
technologies of cultivation and harvesting of forage crops”.

When collecting the material, standard entomological techniques were used - soil traps, manual
collection, inspection of vegetation, manure and dead animals. The collected beetles were pickled in
plastic mordants with ethyl acetate and later laid out on cotton entomological mattresses. Then, collected
material was partially used for toxicological analyzes for pesticides and heavy metals.

Identification of beetle species collected on the territory of grain and corn crops of the Kerbulak
branch of Bayserke Agro LLP, the refinement of the bioecology and economic significance was carried
out using summaries and guide books from the list of literature [25-33].

Coordinates of sampling sites:

1) corn - N 44°7'41.42" E 77°11'45.47",

2) wheatgrass field 1 - N 44°1620.85" E 77°24'11.38";

3) wheatgrass field 2 - N 44°15'59.24" E 77°24'52.81".

Research results. As a result of studies in the territory of the Kerbulak branch of “Bayserke-Agro”
LLP, the following species of beetles were identified. Their brief characteristics, taxonomic affiliation,
and images of individual representatives in figures 1-9 are given below.

Suborder Adephaga — Carnivore beetles
Family Carabidae — Ground beetles

Amara ovata (Fabricius, 1792). Phytophage, sometimes harms.

Material: 1 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
1 ex. - 15.08.2019, wheatgrass field 1, soil trap, A.B. Yeszhanov, A.M. Makezhanov, L.I. Temreshev,
A M. Tursynkulov.

Brachinus crepitans Linnaeus, 1758. Cracking bomber. Entomophage. Larvae are parasites of pupae
of other beetles.

Material: 1 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
1 ex. - 16.07.2019, wheatgrass field 1, manual collection, I.I. Temreshev.

Dixus eremita Dejean, 1825. Dim dixus. Entomophage.

Material: 1 ex. - 15.07.2019, corn, hand picking, I.I. Temreshev 1 ex. - 16.07.2019, wheatgrass field
2, manual collection, I.I. Temreshev.

Figure 1 — Ground beetle Dixus eremita Dejean, 1825

Suborder Polyphaga — Omnivorous beetles
Family Histeridae— Hister beetles
Hister uncinatus 1lliger, 1807. Hook-shaped Hister beetle. Entomophage. In manure, soil, humus, on
the corpses of animals.
Material: 1 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
2 ex. - 15.07.2019, wheatgrass field 2, manual collection, I.I. Temreshev; 1 ex. - 14.08.2019, on a dead
fox, picking with tweezers, A.B. Yeszhanov.
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Margarinotus bickhardti Reitter, 1910. Entomophage. In manure, soil, humus, on the corpses of
animals.

Material: 2 ex. - 14.08.2019, on a dead fox, picking with tweezers, A.B. Yeszhanov.

Saprinus cribellatus Marseul, 1855. Entomophage. In manure, soil, humus, on the corpses of ani-
mals. Beetles feed on larvae of flies, beetles, etc. Larvae usually inhabit carrion or decaying vegetation,
where they also prey.

Material: 2 ex. - 14.08.2019, on a dead fox, picking with tweezers, A.B. Yeszhanov.

S. niger Motschulsky, 1849. Black Hister beetle. Entomophage. In manure, soil, humus, on the
corpses of animals.

Material: 3 ex. - 14.08.2019, on a dead fox, picking with tweezers, A.B. Yeszhanov.

S. virescens (Paykull, 1798). Greenish Saprin. Entomophage. Unlike the majority of Hister beetles,
the beetle lives on the leaves of various plants, where it predates by eating eggs and leaf-eating larvae.

Material: 1 ex. - 15.07.2019, corn, on the leaves of corn, I.I. Temreshev.

Figure 2 —Hister uncinatus Illiger, 1807

Family Silphidae — Carrion beetles
Phosphuga atrata (Linnaeus, 1758). Black carrion beetle. Necrophage and predator. It eats clams,
worms, caterpillars.
Material: 3 ex. - 15.08.2019, wheatgrass field 1, soil trap, A.B. Yeszhanov, A.M. Makezhanov,
LI. Temreshev, A.M. Tursynkulov; 2 ex. - 16.07.2019, wheatgrass field 2, manual collection, [.I. Tem-
reshev.

Family Dermestidae — Skin beetles
Anthrenus pimpinellae (Fabricius, 1775). Skin beetle femoral flower. Necrophage. Larvae is a pest of
stocks and seeds. The imago damages the anthers of flowering plants.
Material: 1 ex. - 15.07.2019, corn, on the flowers of Sophora, manual collection, I.I. Temreshev.

il

.

#

Figure 2 — Skin beetle Dermestes coronatus Steven, 1808
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Attagenus angustatus Ballion, 1871. Narrowed skin-eater. Necrophage Larva is a pest of stocks and
seeds. The imago damages the anthers of flowering plants.

Material: 1 ex. - 15.07.2019, corn, on the fly, I.I. Temreshev.

Dermestes coronatus Steven, 1808. Crowned skin beetle. Necrophage imago and larvae are pests of
stocks and raw materials, zoological collections.

Material: 13 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

D. undulatus Brahm, 1790. Imago and larvae are pests of stocks and leather raw materials, zoological
collections.

Material: 1 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov; 2
ex. - 16.07.2019, wheatgrass field 2, manual collection, I.I. Temreshev.

Family Cleridae — Checkered beetles.

Trichodes hauseri Escherich, 1893. The imago is a predator. The biology of the larva is unknown.

Material: 2 ex. - 12.06.2019, wheatgrass field 2, on a sow thistle, manual collection, II. Temreshev; 1
ex. - 15.07.2019, corn, on the flowers of Sophora, manual collection, I.I. Temreshev.

T. axillaris Fischer-Waldheim, 1842. The imago is a predator. Larvae are parasites of locust egg
capsules.

Material: 1 ex. - 14.06.2019, wheatgrass field 1, on ferule, manual collection, I.I. Temreshev; 1 ex. -
15.07.2019, wheatgrass field 1, on the flowers of sow thistle, manual collection, I.I. Temreshev.

Family Elateridae — Click beetles

Aelosomus rossi Germar, 1844. The Ross’s Click beetle. Phytophage. No harm.

Material: 3 ex. - 12.06.2019, wheatgrass field 2, manual collection, I.I. Temreshev; 2 ex. -
15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov; 3 ex. - 15.07.2019,
wheatgrass field 1, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov; 2 ex. - 15.07.2019,
wheatgrass field 2, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

Agriotes meticulosus Candeze, 1863. Turkestan sowing Click beetle. Polyphagous soil habiting pest.

Material: 2 ex. - 12.06.2019, wheatgrass field 2, manual collection, I.I. Temreshev; 1 ex. -
15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

Family Scarabaeidae - Scarabaeidae

Cetonia aurata viridiventris Reitter, 1896. Green rose chafer. Larvae in wood dust, manure. Imago
harm flowering plants, ears of grain, fruits of fruit trees.

Material: 7 ex. - 12.06.2019, corn, on corn and Sophora, manual collection, I.I. Temreshev; 6 ex. -
15.07.2019,, corn, on the sofa, hand picking, [.I. Temreshev; 10 ex. - 13.06.2019, breadcrumbs field 1, on
the thistle, manual collection, I.I. Temreshev; 5 ex. - 14.06.2019, wheatgrass field 2, on thistle and thistle,
LI, Temreshev; 8 ex. - 15.07.2019, corn, on the sofa, grants of east, corn, manual collection, LI.
Temreshev.

Chironitis haroldi (Ballion, 1871). Harold’s Chironit. Coprophage. In the manure. Soil former.

Material: 9 ex. - 15.07.2019, wheatgrass field 1, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M.
Tursynkulov; 11 ex. - 15.08.2019, wheatgrass field 2, in manure, soil trap, I.I. Temreshev, A.B.
Yeszhanov, A.M. Makezhanov, A.M. Tursynkulov; 17 ex. - 15.08.2019, wheatgrass field 1, in manure,
soil trap, I.I. Temreshev, A.B. Yeszhanov, A.M. Makezhanov, A.M. Tursynkulov.

Copris lunaris (Linnaeus, 1758). Lunar copra. Coprophage. In the manure. Soil former.

Material: 3 ex. - 15.07.2019, wheatgrass field 1, soil trap, [.I. Temreshev, A.M. Makezhanov, A.M.
Tursynkulov; 4 ex. - 16.07.2019, wheatgrass field 2, soil trap, [.I. Temreshev, A.M. Makezhanov, A.M.
Tursynkulov.

Gymnopleurus aciculatus Gebler, 1845. Common pill beetle. Coprophage. Soil former.

Material: 7 ex. - 15.07.2019, corn, soil trap, [.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
19 ex. - 15.07.2019, wheatgrass field 1, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
28 ex. - 16.07.2019, wheatgrass field 2, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
41 ex. - 14.07.2019, wheatgrass field 1, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
17 ex. - 15.08.2019, wheatgrass field 2, in manure, A.B. Yeszhanov, A.M. Makezhanov, I.I. Temreshev;
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23 ex. - 15.08.2019, wheatgrass field 1, in manure, soil trap, A.B. Yeszhanov, A.M. Makezhanov,
LI. Temreshev, A.M. Tursynkulov.

Onitis humerosus (Pallas, 1771). The broad-shouldered dung beetle. Coprophage. Soil former.

Material: 3 ex. - — 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
5 ex. - — 15.07.2019, wheatgrass field 1, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
6 ex. — 08.15.2019, wheatgrass field 1, in manure, soil trap, A.B. Yeszhanov, A.M. Makezhanov,
LI Temreshev, A.M. Tursynkulov.

Onthophagus taurus (Schreber, 1759). The bull manure-eater or two-horned manure-eater.
Coprophage. Soil former.

Material: 2 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
12 ex. - 15.07.2019, wheatgrass field 1, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
16 ex. - 16.07.2019, wheatgrass field 2, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov;
11 ex. - 15.08.2019, wheatgrass field 2, in manure, A.B. Yeszhanov, A.M. Makezhanov, I.I. Temreshev;
15 ex. - 15.08.2019, wheatgrass field 1, in manure, soil trap, A.B. Yeszhanov, A.M. Makezhanov,
LI Temreshev, A.M. Tursynkulov.

Oryctes nasicornis (Linnaeus, 1758). Common rhinoceros beetle. Larvae in wood dust, manure, soil,
sometimes accidentally harm the roots of plants. Soil former.

Material: 1 specimen - 15.07.2019, wheatgrass field 1, dead on the field, I.I. Temreshev.

Oxythyrea cinctella Schaum, 1841. Larvae in wood dust, manure, compost, imago strongly harm
flowering plants, gnaw grains of milk ripeness.

Material: 12 ex. - 12.06.2019, wheatgrass field 2, on a sow thistle, manual collection, I.I. Temreshev;
19 ex. - 15.07.2019, wheatgrass field 1, on the flowers of a thistle, manual collection, I.I. Temreshev;
15 ex. - 14.08.2019, corn, at the endowment of the east, manual collection, I.I. Temreshev.

Pentodon bidens (Pallas, 1771). Turkestan corn rhinoceros beetle. Multi-pest crop pest. Larva lives in
soil.

Material: 2 ex. - 15.07.2019, corn, soil trap, L.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

Figure 4 — Dung beetle Gymnopleurus aciculatus Gebler, 1845

Family Tenebrionidae — Darkling beetles

Gonocephalum rusticum Olivier, 1811. Rustic sluggish. Beetles and larvae harm seedlings of various
cultures. Common.

Material: 3 ex. - 12.06.2019, wheatgrass field 2, manual collection, I.I. Temreshev; 4 ex. -
15.07.2019, wheatgrass field 1, manual collection, I.I. Temreshev; 2 ex. - 16.07.2019, wheatgrass field 2,
soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov; 3 ex. - 15.08.2019, wheatgrass field 2,
manual collection, LI. Temreshev; 1 ex. - 15.08.2019, wheatgrass field 1, manual collection,
LI. Temreshev.
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Microdera iliensis Skopin, 1961. Microdera Ili. It lives in aeolian sediments under plants on gravelly
sandy loamy and sandy soils.

Material: 2 ex. - 12.06.2019, wheatgrass field 2, manual collection, I.I. Temreshev;, 3 ex. -
15.08.2019, wheatgrass field 2, soil trap, manual harvesting, A.B. Yeszhanov, A.M. Makezhanov,
LI Temreshev, A.M. Tursynkulov.

Omophlus deserticola Kirsch, 1869. Steppe pollen eater. Larvae in the soil harm plant roots. Beetles
damage flowers of various cultures. Mass species.

Material: 4 ex. - 12.06.2019, corn, wheat grass creeping, I.I. Temreshev.

Trigonoscelis nodosa (Fischer von Waldheim, 1821) ssp. schrenki Gebler 1845. Schrenk’s Darkling
beetle. It lives in sands with a diverse relief and varying degrees of overgrowing. Larvae in fixed tuberous
sand under bushes of Calygonum and sand acacia.

Material: 1 ex. - 12.06.2019, wheatgrass field 2, manual collection, I.I. Temreshev; 2 ex. -
12.06.2019, corn, hand picking, I.I. Temreshev.

Figure 5 — Darkling beetle Gonocephalum rusticum Olivier, 1811

Family Meloidae — Blister beeltes

Epicauta erythrocephala (Pallas, 1776). Red-headed blister. Larvae are parasites of locust and
grasshoppers egg capsules. Imago harms cultivated plants. Severe damage to soybean leaves was noted.

Material: 1 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

Hycleus atratus (Pallas, 1773). Small floral blister. Larvae are parasites of locust and grasshoppers
egg capsules. Imago harms cultivated plants.

Material: 5 ex. - 12.06.2019, corn, at the endowment of the east, manual collection, I.I. Temreshev;
2 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

Figure 6 — Blister Mylabris quadripunctata (Linnaeus, 1767)

— 119 =—



Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

Mylabris crocata (Pallas, 1781). The saffron blister. Marked food on chicory, cornflower, tulips,
gallows, chondrill, bindweed, chingil, astragalus, poppies; registered as a pest of crops. Parasite of
Moroccan locust, grasshoppers.

Material: 3 ex. - 12.06.2019, corn, on the sofa and gifts of the east, manual collection, I.I. Temreshev;
4 ex. - 15.07.2019, corn, soil trap, L.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

M. geminata Fabricius, 1798. Southern blister. It is registered as a pest of a number of crops. The
parasite of the grasshoppers.

Material: 4 ex. - 12.06.2019, corn, on the sofa, hand picking, I.I. Temreshev; 2 ex. - 15.07.2019,
corn, soil trap, L.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

M. quadripunctata (Linnaeus, 1767). Four-point blister. Larvae are parasites of locust egg capsules.
Imago harms cultivated plants.

Material: 6 ex. - 12.06.2019, corn, at the endowment of the Oriental and Sophora, manual collection,
LI Temreshev; 3 ex. - 15.07.2019, corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

Famiy Coccinellidae — Ladybugs

Adalia bipunctata Linnaeus, 1758. Two-pointed Adalia. Entomophage of aphids and other
homopterans.

Material: 9 ex. - 12.06.2019, corn, wheatgrass creeping and leaves of corn, manual collection,
LI. Temreshev; 7 ex. - 15.07.2019, corn, on the leaves of corn, manual collection, I.I. Temreshev.

Coccinella septempunctata (Linnaeus, 1758). Seven-pointed ladybugs. Entomophage of aphids and
other homopterans.

Material: 8 ex. - 12.06.2019, corn, on the sofa and wheat grass creeping, manual collection,
LI. Temreshev; 5 ex. - 15.07.2019, corn, on the sofa and corn, manual collection, I.I. Temreshev.

Harmonia axyridis (Pallas, 1773). Asian ladybug. Entomophage of aphids and other homopterans. In
the USA and Europe it is considered a dangerous invasive species.

Material: 2 ex. - 12.06.2019, corn, on the sofa and corn, manual collection, I.I. Temreshev; 1 ex. -
15.07.2019, corn, at the endowment of the East, manual collection, I.I. Temreshev.

Hippodamia (Adonia) variegata (Goeze, 1777). Changeable ladybug. Entomophage of aphids and
other homopterans.

Material: 7 ex. - 12.06.2019, corn, wheat grass creeping wheat, corn and Sophora, manual collection,
LI. Temreshev; 11 ex. - 13.06.2019, wheatgrass field 1, on a thistle and white marie, manual collection,
LI Temreshev; 9 ex. - 14.06.2019, wheatgrass field 2, on a sow thistle, white marie and thistle,
LI. Temreshev; 10 ex. - 15.07.2019, corn, on the sofa, grants of east, corn, manual collection, L.I. Tem-
reshev; 5 ex. - 12.08.2019, corn, wheat grass creeping, manual collection, [.I. Temreshev.

Figure 7 — Ladybug Harmonia axyridis (Pallas, 1773)
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Family Cerambycidae - Longhorn beetles

Agapanthia leucaspis Steven, 1817. White-carapace Agapanthia. Larvae develop in the stems of sow
thistle, bodykie, and muzzle. Imago on flowers may slightly damage anthers.

Material: 1 ex. - 12.06.2019, corn, on the sofa, hand picking, I.I. Temreshev; 1 ex. - 15.07.2019,
corn, on the flowers of Sophora, manual collection, I.I. Temreshev.

A. violacea Fabricius, 1775. Valerian Longhorn beetles. Larvae harm alfalfa and other legumes,
valerian, and asteraceae.

Material: 2 ex. - 12.06.2019, wheatgrass field 2, on a sow thistle, manual collection, [.I. Temreshev;
1 ex. - 15.07.2019, wheatgrass field 1, on the thistle, manual collection, I.I. Temreshev.

Family Chrysomelidae - Leaf beetles

Cassida nebulosa Linnaeus, 1758. Beetroot shield. On a swan, marie, shiritse, etc. It harms beets.

Material: 4 ex. - 15.07.2019, wheatgrass field 1, on Marie White, manual collection, I.I. Temreshev.

Chaetocnema aridula Gyllenhal, 1827. Southern stem flea. It harms cereals.

Material: 3 ex. - 12.06.2019, corn, wheat grass creeping, I.I. Temreshev; 6 ex. - 15.07.2019, grain
box field 1, on a grain box, manual collection, I.I. Temreshev.

Hispa atra Linnaeus, 1767. Dark shield. Imago dults and larva on cereals.

Material: 2 ex. - 12.06.2019, corn, wheat grass creeping, I.I. Temreshev; 1 ex. - 15.07.2019,
wheatgrass field 1, manual collection, I.I. Temreshev.

Phyllotreta vittula (Redtenbacher, 1849). Striped bread flea. Strongly harms cultivated and wild-
growing cereals.

Material: 4 ex. - 12.06.2019, corn, wheat grass creeping, I.I. Temreshev; 3 ex. - 15.07.2019,
wheatgrass field 1, manual collection, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov.

Psylliodes cucullata 1lliger, 1807. Secretive-headed cereal flea. It harms cereals, sometimes tree
species of the elm family - elm, etc.

Material: 1 ex. - 12.06.2019, corn, wheat grass creeping, I.I. Temreshev; 2 ex. - 15.07.2019, corn, on
the leaves of corn, manual collection, I.I. Temreshev.

Figure 8 — Leaf eater Phyllotreta vittula (Redtenbacher, 1849)

Family Curculionidae - Weevils

Asproparthenis foveicollis (Gebler, 1834). Eastern beetroot weevil. On Chenopodiaceae. It harms
beetroot.

Material: 2 ex. - 12.06.2019, corn, on the ground, hand picking, I.I. Temreshev; 1 ex. - 15.07.2019,
corn, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov; 2 ex. - 12.06.2019, corn, on the
ground, hand picking, I.I. Temreshev.

Chloebius immeritus Boheman, 1834. Small green licorice weevil. On licorice, turanga, tamarix and
sucker. It hurts. Was marked by us on corn.
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Material: 8 ex. - 11.06.2019, corn, on the leaves of corn, manual collection, I.I. Temreshev; 5 ex. -
15.07.2019,, corn, on the leaves of corn, manual collection, I.I. Temreshev; 2 ex. - 12.08.2019, corn, dead
on the ground, I.I. Temreshev, A.M. Makezhanov.

Larinus turbinatus Gyllenhal, 1835. Safflower weevil. On Asteraceae. It harms safflower.

Material: 3 ex. - 12.06.2019, breadcrumbs field 1, on the thistle, manual collection, I.I. Temreshev; 5
ex. - 15.07.2019, wheatgrass field 1, on a sow thistle, manual collection, II. Temreshev; 1 ex. -
15.07.2019, wheatgrass field 2, soil trap, I.I. Temreshev, A.M. Makezhanov, A.M. Tursynkulov, A.B.
Yeszhanov.

Lixus algirus Linnaeus, 1758. Bean Frankman. On legumes, malva and Chenopodiaceae. It harms
raspberries.

Material: 2 ex. - 12.06.2019, corn, on the sofa, hand picking, I.I. Temreshev; 3 ex. - 13.08.2019,
wheatgrass field 1, on Astragalus, manual collection, I.I. Temreshev.

Sitona callosus Gyllenhal, 1834. Brown nodule weevil. On various legumes. It harms clover, alfalfa,
sainfoin, sand acacia, etc.

Material: 3 ex. - 12.06.2019, corn, on the sofa, hand picking, I.I. Temreshev; 5 ex.- 12.08.2019, corn,
on the sofa, hand picking, I.I. Temreshev; 3 ex. - 12.08.2019, breadcrumbs field 1, on astragalus, manual
collection, L.I. Temreshev; 4 ex. - 12.08.2019, wheatgrass field 2, on Astragalus, manual collection, I.I.
Temreshev.

Xanthochelus nomas (Pallas, 1771). Wandering Weevil. On Asteraceae. Marked as a sugar beet pest.

Material: 2 ex. - 12.06.2019, breadcrumbs field 1, on the thistle, manual collection, I.I. Temreshev; 1
ex. - 13.08.2019, corn, dead on the ground, I.I. Temreshev.

Figure 9 - Weevil Larinus turbinatus Gyllenhal, 1835

Discussion of research results. As a result of the research, for the fields of forage crops in the
territory of the Kerbulak branch of “Bayserke Agro” LLP, a total of 52 species of beetles were identified,
belonging to 45 genera from 13 families and 2 suborders and having different economic significance. Of
these, both larva and species diversity are dominated by lamellar beetles - Scarabaeidae, represented by
9 genera and 9 species. They are followed by Curculionidae - 6 genera and 6 species, Chrysomelidae -
5 genera and 5 species, Meloidae and Histeridae - 3 genera and 5 species in each family. Coccinellidae,
Tenebrionidae and Dermestidae are represented by 4 species, Cerambycidae, Cleridae and Elateridae -
2 species each, and finally, Silphidae - 1 species.

Findings. Of the 52 species of beetles found on the territory of forage crops of the Kerbulak branch
of “Bayserke Agro” LLP, the number of species of negative economic importance is 30. Useful species
are entomophages and soil-formers - 22. Moreover, the number of harmful species does not exceed the
economic threshold of harmfulness. Thus, we can conclude that the agrocenosis of the fields of forage
crops is currently in equilibrium, and additional measures to limit the number of pests are not required.
However, it should be kept in the mind that in the future, under favorable conditions, some species, for
example, Turkestan corn rhinoceros beetle Pentodon bidens (Pallas, 1771), can give an outbreak of mass
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reproduction. The dominant position in the number and species composition of the representatives of the
Scarabaeidae family is largely due to the fact that not only plant growing, but also intensive livestock
breeding is carried out in the studied territory - cattle, horses, camels and sheep are bred. The high
abundance and species diversity of coprobiontic species of lamellar beetles is also an indicator of the good
condition of forage crop agrocenoses of the Kerbulak branch of “Bayserke Agro” LLP, since they play an
important role in the disposal of livestock waste and enrichment of the soil with organic substances.

Research funding source. The work was prepared as part of the project of the Ministry of Agricul-
ture of the Republic of Kazakhstan BR 06249249 “Development of a complex system of productivity
increase and farm animals breeding qualities improvement, on example of “Bayserke Agro” LLP under
subproject 2 “Improving the technologies of cultivation and harvesting of forage crops”.

I. 1. TeMpemeBl, A. M. MaKe)KaHOBl, A. M. TprBIHKyJ'IOBl, A. B. Ecixanos’

'KP AILIM TOO XK. XuemGaes athinarsi Kazak eciMaik Kopray %oHe KapaHTHH FhUIBIMHU 3€PTTey HHCTHTYTHI,
Anmarel, Kazakcras,
M. AMKBIMOAEB aThIHIAFbI Kazak 300HO3/1bIK oHE KapaHTHHAIK WH(EKLIUsIIap FhUIBIMUA OPTaJIBIFbI,
Anmarsl, Kazakcran

"BAMCEPKE-AT'PO" JKIIIC KEPBYJIAK BOJIIMIIECIHIH JKEM-11OIT TAKbLIJIAPBI
AJKANTAPBIHBIH KATTBI KAHATTBI (INSECTA, COLEOPTERA) "KOH/IIKTEP/IIH,
TYPJIIK KYPAMBI TYPAJIBI

AHHOTAUMsA. AyMarbl YIIIiH aJaHIapbIH KEMILOI JaKbUIAAPbiH (€pKEKIIONTIH MeH Kyrepi), KepOyiak aymaH-
nbIK Oemimieci "baiicepke Arpo" JKIIC aHbIKTammbl 52 Typi )KECTKOKPBUIBIX XKOHAIKTEPAIH KaTaThlH 45 aynapbui-
raH 13 TyYKbIMIACKa jkoHE 2-111i ToA0Tpsi. BOMBIHIIIA CaHBI )KOHE TYPIIIK 9pTypiiiiri 0aceiM Scarabaeidae TykpiMac,
YChIHBUTFAaH 9 ponamu sxoHe 9 Typi Oap. Oman keiiinri opsiHna Curculionidae — 6 GocaHy kaHe 6-Typiepi,
Chrysomelidae — 5, 6ocany xaHe 5-typnepi, Meloidae sxone Histeridae — 3 typi xxaHe 5 Typ ap Typ. Coccinellidae,
Tenebrionidae >xone Dermestidae yceinpiFan 4 Typiaepimen, Cerambycidae, Cleridae sxone Elateridae — 2 typiH,
JKoHe, akpIpbIHa, Silphidae — 1. Tepic mapyampurblk MaHbBREL 0ap 30 Typi. [aiinaner s3HTOMOMArTap MEH TOTBIPAK
Ty3ymriep — 22 typi. CaHbl 3USHABI TYPIEPiHIH acmaipl SKOHOMHUKAIBIK 3USHIBUIBIK merineH. COHBIMEH, arpo-
[IEHO3 AJIAHJIapbIH KEMILIOI JaKbUIJApbIH Ka3ipri yaKeITTa MYHJa OpPHAJIACKaH apThIK JKYKTEMEHIH TEH TapasyblH
Kal-KyHi *KoHE IIEKTey KOHiHIe KOChIMIIA [apanap 3USHKECTep CAHBIHBIH Tajlal eTiiMendi. Amaiimza, Oonamakra
KOJIAiJIbI JKaFaainapaa Keinoip Typiiepi, MbIcalibl, TYPKICTaH xyrepi nymisk Pentodon bidens (Pallas, 1771), 6epe
JKapKbUIIBI JKamai keOeri. YCTeM KarqalblH CaHIBIK JKOHE TYpJi ToObI exiaaepiniH Scarabaeidae Tycinmipiaeni
MYH/1a KapKbIHJIbl MaJI IapyallbUIbIFbl KbI3MeTi. JKOFapbl caHbl MEH SpTYPIILIiri KonpoOnoHT Scarabaeidae TyKbIM-
JlacKa KOpCeTKiln OOobin TaObUIaAbl JKaKChl JKarJaiblH ayMaKTapblHIAFbl arpoleHO3apAbIH JKEMIIOIN JIaKblI-
nmapeiabiH KepOyutak 6emmiminie "Baticepke Arpo" JKIIIC, eiiTkeHi ojap MaHbI3AbI POJI ATKAPAIbl XKOHE KaJIIBIKTAPIbI
K9Iere JKapaTy MaJl )KaHe OalbITy TOTBIPaKThl OPraHUKAJIBIK 3aTTapMEH.

Tyiiin ce3nep: Karrsl kanarteiiap, Insecta, Coleoptera, sxemaik makpiinap, epkekmen, xyrepi, «balicepke
Arpo» XKIIIC.

n. n. TeMpemeBl, A. M. Makesxanos', A. M. Typ(:bIHKyJIOBl, A. B. Ecikanon’

'TOO Kazaxckuii Hay4HO-HCCIIEI0BATEIBCKMIT MHCTHTYT 3ALIUTHI ¥ KAPAHTHHA PACTCHHIL
M. XK. XKuembaesa MCX PK, Anmarsl, Kasaxcran,
?Ka3axCKuii Hay4HBIH EHTP 300HO3HBIX ¥ KAPAHTHHHBIX HH(eKimit uM. M. Alikumbaesa, AnvaTsl, Kasaxcran

O BUJIOBOM COCTABE KECTKOKPBLIbIX HACEKOMBIX (INSECTA, COLEOPTERA) IIOJIEA
KOPMOBBIX KYJIbTYP KEPBYJIAKCKOI'O OTJAEJEHMS TOO «BAMCEPKE-AT'PO»

AHHoTauus. /s TeppuTopun mojed KOPMOBBIX KyJIbTyp (KHTHSKA M KyKypy3bl) KepOymakckoro otaeneHus
TOO «baiicepke Arpo» ObUIO BBISBIEHO 52 BU/IA HKECTKOKPBUIBIX HACEKOMBIX, OTHOCSIIMXCS K 45 ponam u3 13 ce-
MEHCTB M 2-X HOAOTPSIOB. KaK 110 YUCICHHOCTH, TaK ¥ 10 BUAOBOMY Pa3HOOOpPAa3WIO JTOMUHHUPYIOT IUIACTHHYATO-
ycble )KykH - Scarabaeidae, npencrasieHsubsie 9 pogamu ¥ 9 Bunamu. 3a Humu cienytot Curculionidae — 6 poioB u
6 BunoB, Chrysomelidae — 5 ponoB u 5 BunoB, Meloidae n Histeridae — mo 3 posa u 5 BUioB B Ka)XI0OM ceMiecTBe.
Coccinellidae, Tenebrionidae u Dermestidae npencrasienst 4 Bugamu, Cerambycidae, Cleridae n Elateridae — no
2 Buza, u HakoHew, Silphidae — 1 Bun. OtpunarensHoe Xo3stiicTBeHHOE 3HaueHHe uMeroT 30 BunoB. [Tose3Hble SHTO-
Modaru ¥ no4yBoodpasoBareny — 22 BuIa. YHCICHHOCTh BPEIHBIX BUIOB HE NPEBBILAET SKOHOMHYECKOTO HOpora
BpeOHOCHOCTH. TakuMm 00pa3oM, arpoleHO03 Mojieil KOPMOBBIX KyJIBTYp B HAcTOsIIee BpeMs 31eCh HaXOAUTCS B
PaBHOBECHOM COCTOSHHH, M JONOJHHTEIBHBIX MEp MO OrPAaHWYCHUIO YMCICHHOCTH BpenuTeneld He TpeOyercs.
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Opnnako, B OyaymieMm Ipu ONaronpuATHBIX YCJIOBHSAX HEKOTOPHIE BHJBI, HAPUMEpP, TYPKECTAHCKHH KyKypy3HBIH
nymwisik Pentodon bidens (Pallas, 1771), MOTYyT maTh BCHBIMIKY MAcCOBOTO pa3MHOXEHHA. JIOMHUHHpYOIEee MOIo-
JKCHHE B KOJMYECTBCHHOM OTHOIICHWHM M pa3HOOOpa3swu TpeacTaBUTeNel ceMmeiicTBa Scarabaeidae oOBscHsETCS
TEM, YTO 3/1€Ch BEACTCS MHTCHCHUBHAS KMBOTHOBOJIYECKAs JESTENBHOCTh. BBICOKAs YMCIEHHOCTh U pa3HOOOpasue
KONPOOMOHTHBIX BHJOB IUIACTHHYATOYCHIX JXYKOB SIBISETCA IIOKA3aTEleM XOPOLIETO COCTOSIHUSI arpolEHO30B
KopMOBBIX KyibpTyp KepOymakckoro otmenennss TOO «baiicepke Arpo», Tak Kak OHH HIPalOT BaXHYIO POJIb B
yYTUjan3anuu 0OTX00B CKOTa U 060FaH16Hl/Il/I IMMOYBbI OPraHNYCCKUMHU BEIIECTBAMU.

KawueBnie ciaoBa: JXecrkokpeuibie, Insecta, Coleoptera, KOpMOBBIC KyJIBTYpBI, XHTHSK, KyKypy3a, TOO
«baiicepke Arpo».
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