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THE RATIONAL LAND USE OF AGRICULTURAL PURPOSE
IN THE LAND LAW OF THE REPUBLIC OF KAZAKHSTAN

Abstract. A necessary condition for the rational use of land is to increase the efficiency of their use in agri-
cultural production. One of the methods of identifying inefficient land use is inventory. The purpose and objectives
of the inventory of land plots are to increase the efficiency of land use, identify unused, inefficiently used land plots
that are not intended for their intended purpose, their registration and determination of the quality status.

Keywords: Land resources, rational, full, efficient land use, land degradation, soil fertility, land protection,
natural environment, agricultural land, crop yield, crop rotation.

Introduction. The rational use of agricultural land is an ensuring the owners of land plots and land
users in the process of agricultural production and effective use of land resources, including the
prevention of a significant reduction in soil fertility and land reclamation condition, the optimal use of
land in order to obtain the necessary productivity indicators.

The rational use of agricultural land includes:

- maintenance and improvement of land fertility (a certain level of total humus, easily hydrolyzed
nitrogen, mobile phosphorus and exchangeable potassium in the arable layer);

- maintaining and increasing a certain level of yields of the main agricultural crops;

- compliance with crop rotations;

- preservation and improvement of fertility and ameliorative state of the soil;

- prevention of disposal of agricultural land from economic circulation, prevention of land over-
growing by weeds, trees and shrubs, as well as littering with household and industrial waste;

- revention of the burning of crop residues and by-products of agricultural crops on cultivated
agricultural land.

To determine the rational use of agricultural land from agricultural producers, you must have the
following documents:

1. statistical data on the statistical form of the nationwide statistical observation "Report on the
results of sowing for the harvest" index 4-ag, annual periodicity, statistical form of the national statistical
observation "On harvesting agricultural crops" index 29-ag, annual periodicity (in land use for crop
production), approved by order of the Chairman of the Committee on Statistics of the Ministry of National
Economy of the Republic of Kazakhstan from December 4, 2014 No. 67, (registered in the Register of
State registration of regulatory legal acts No. 10134);

2. crop rotation plan according to the form, according to Table 1 (in using land for crop production);

3. projects of internal land managemen;

4. passports of agricultural land plots.

Rational land use for agricultural purposes. When growing crops, agricultural commodity producers
observe crop rotations in accordance with the crop rotation plan which is approved on the basis of recom-
mendations of scientific organizations published for general use.
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The crop rotation plan is approved by the agricultural commodity producer for a period correspon-
ding to the full turnover of agricultural crops, depending on the selected rotation system of the crops
grown. One copy of the approved crop rotation plan is sent to the local executive body at the location of
the land plot.

No significant decrease in soil fertility is allowed for the following indicators:

- a decrease in the arable horizon (0-20 centimeters) of the total humus content by more than five
percent, the weighted average content of easily hydrolyzed nitrogen, mobile phosphorus and exchan-
geable potassium by more than twenty percent;

- land areas increasing with a very low and low indicators of the supply of humus and nutrients by
more than ten percent;

- pollution of agricultural land with pesticides and mineral fertilizers above the maximum permissible
concentrations;

- reduction due to erosion of the capacity of the upper humus horizon by more than 5 centimeters;

- increasing in the soil layer to 30 centimeters of the amount of toxic salts:

- chloride more than 0.4 percent;

- sulphate more than 0.8 percent;

- an increase in alkalinity in the soil by more than 5 percent;

- withdrawal of a land plot from agricultural use due to overgrowing by weeds (with the number of
weeds, above the permissible economic threshold) or quarantine vegetation.

Information on fertility and ameliorative condition of agricultural land is reflected in the passport of
the agricultural land, the form of which is approved in accordance with subparagraph 7) of paragraph 1 of
article 14 of the Land Code of the Republic of Kazakhstan.

Agricultural producers maintain crop yields at the average level in the corresponding region of the
region, but not less than eighty-five percent of the average area indicator.

The order of ensuring rational use of agricultural land.

Agricultural land fertility monitoring and the compliance of agricultural producers with the requi-
rements are monitored by the agrochemical service and the State Corporation “Government for Citizens”
based on the data obtained from soil, agrochemical and phytosanitary surveys of agricultural lands and
land monitoring.

In order to ensure the rational use of land, the local executive body of the region, the city of republi-
can significance, the capital, districts, cities of regional significance informs the agrochemical service
about the newly granted agricultural land plots within a month after issuing title documents.

The agrochemical service conducts an agrochemical examination of the soil during the first calendar
year after the production of title documents by the agricultural commodity producer.

The indicators of the total humus content in the arable horizon, the weighted average content of
hydrolysable nitrogen, mobile phosphorus and exchangeable potassium are determined by the results of
an agrochemical soil survey conducted cyclically once every seven years - on irrigation, and compared to
indicators , fixed primary (base) round and subsequent rounds of agrochemical survey.

Agricultural land for crop production is a comparison of data on agricultural yields.

The concept of land Fund of Kazakhstan

Rules of rational use of land of agricultural purpose

The order of ensuring rational use of agricultural land

The concept of a passport for agricultural land

Passport content

Preparation of a passport for agricultural land - preparatory work, filling in a passport, approval

8. Report on the implementation of the preparatory work of the passport in the regions of the Re-
public of Kazakhstan.

The average yield is calculated in the context of crops, as well as in the context of irrigated and non-
irrigated agricultural land.

Obtaining by an agricultural commodity producer a level of crop yield of less than eighty-five per-
cent of the average regional indicator for the relevant crop for three consecutive years is an irrational use
of agricultural land [1].

Nk W=
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Table 1 — Crop rotation plan of the crops obtained by agricultural producers,

with indicators of the average yield for the respective crops

Cadastral number of Field number in accordance b Pfredeilessors (c;l}itures.) . Pl}a:cer?ent.of crops d
the land plot on which the with the land use plan N (l)1re tl ¢ yefz} rot drawing in the planning perio
corresponding field (land) | and/or passport of the land up the plan of crop rotation

is located plot, its area, hectare (ha) | 20 year | 20 year | 20 year | 20 year | 20 year | 20 _year
1 ha
2 ha
3 ha
4 ha
5 ha
6 ha
7 ha

The passport form of the agricultural land is approved by the Order of the Acting Of the Minister of
National Economy of the Republic of Kazakhstan dated April 17, 2015 No. 344.

The passport of the agricultural land includes the following items:

1. General information. Explication of land. External land users (owners) within the boundaries of
the land plot. Land plan (with contours of land)

2. The quality of the land. The distribution of agricultural land on soils. Humus content of arable land
(in a layer of 0-20, 0-50 centimeters).Reclamation of arable land. The alkalinity of the soil in the horizon
B1,%. Changes in the thickness of the upper humus A + B1 horizon as a result of erosion of arable land.
The content of the sum of toxic salts in irrigated arable land (in a layer of 0-30 centimeters).

3. Cultural and technical condition of forage lands. Soil map. Legend to the soil map. Geobotanical
map. Legend to a geobotanical map: Cadastral evaluation of land. The score of bonitet. Cadastral (eva-
luated) value of the land.

In the article 97 of the Land Code of the Republic of Kazakhstan (amended and supplemented as in
June 29, 2017) it is clearly stated the importance of a passport for agricultural land “For the purpose of
state control over the quality of agricultural land transferred to land use and property to citizens and legal
entities, a passport of agricultural land plots is compiled on the basis of data from soil, soil-reclamation,
geobotanical surveys and grading materials due to budgetary funds.

The passport form for agricultural land plots is approved by the central authorized body.

The organization of work on drawing up a land passport and its issuance is carried out by authorized
bodies of regions, cities of republican significance, the capital, districts, cities of oblast significance at the
location of the land plot. ”

And the 153 article of the Code is written on the maintenance of the land

“The maintenance of the state land cadastre and the activities technologically related to its main-
tenance of the manufacture of passports of land plots.

The activities related to maintaining the state land cadastre include:

- the establishment of the borders of administrative-territorial units, specially protected natural
territories, lands of the state forest and water funds;

- drawing up projects for the education and streamlining of land use, projects for the reclamation of
disturbed land, the establishment of the boundaries of land on the ground;

- development of on-farm land management projects for land plots owned by the state and provided
for use of land for agricultural production;

- conducting land inventory".

The financing of certification of land plots is specified in Article 163 of the Land Code of the
Republic of Kazakhstan “Land management carried out when establishing the boundaries of regions,
capital and cities of republican significance, maintaining a land cadastre and monitoring land, drawing up
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passports for agricultural land plots and other works carried out by decision of the Government of the
Republic of Kazakhstan are carried out at the expense of budget funds” [2].

In the reporting year, in accordance with the budget subprogramme 100 “Formation of State Land
Cadastre Information” of the budget program 259 “Increasing the availability of information on land
resources”, a soil survey of agricultural land was conducted on an area of 4,500.0 thousand hectares and
updating soil materials for certification purposes agricultural land on an area of 650.0 thousand hectares.
The state order for soil surveys has been completed.

The volumes of soil surveys for the state order in 2017 by regions are shown in the table 2.

Table 2 — Completion of volumes of soil surveys by regions in 2017, thousand hectares

Name Volume, Including
of areas total soil survey of agricultural land updating soil materials for land certification

Akmola 739,5 639,5 100,0
Aktobe 279,0 259,0 20,0
Almaty 661,0 576,0 85,0
Atyrau 200,0 200,0 —
East-Kazakhstan 3943 3343 60,0
Dzambyl 322,0 2420 80,0
West-Kazakhstan 351,1 326,1 25,0
Karagandy 307,2 277,2 30,0
Kyzylorda 195,0 165,0 30,0
Kostanai 4451 385,1 60,0
Mangistau 231,1 231,1 -
Pavlodar 2950 245,0 50,0
North-Kazakhstan 409,7 374,7 35,0
South-Kazakhstan 320,0 2450 75,0
Almaty — — —
Astana - - -
Total 5150,0 4500,0 650,0

VCIOBHBIE OBOIHAMEHNA

Toa Maosmam.,
I Oupacka ] oficaeionanns LS
e 1985

2001 - 2076

Cartogram of the availability of soil survey materials
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In the reporting year, the largest areas of the new soil survey of agricultural land were performed
in Akmola oblast - 639.5 thousand hectares, Almaty oblast - 576.0 thousand hectares and Kostanay -
385.1 thousand hectares, in the agricultural areas - in Akmola (100.0 thousand hectares), Almaty
(85.0 thousand hectares), Zhambyl (80.0 thousand hectares), South Kazakhstan (75.00 thousand hectares)
oblasts.

Conclusions. The problems of watering vast pasture areas are also closely related to issues such as
water mechanization, the establishment of operational services, the protection of structures from seasonal
and permafrost and the economic efficiency of these measures.

The vast majority of mine wells in the steppe and desert areas have a small flow rate, so they are ope-
rated in a periodic mode. This implies the relevance of the study of the mode of operation of mine wells in
conditions of periodic water withdrawal on pastures for watering animals.

Method. The indicators of the total humus content in the arable horizon, the weighted average con-
tent of hydrolysable nitrogen, mobile phosphorus and exchangeable potassium are determined based on
the results of an agrochemical soil survey conducted cyclically once every seven years on raincoat and
once every five years on irrigation, and compared with the indicators recorded by the primary (base)
round and subsequent rounds of the agrochemical survey of the Republic of Kazakhstan

Research results and discussion. A soil survey in the republic is carried out mainly on intensively
used agricultural lands and in areas where there are no benign materials. The main scale of the survey in
the irrigated area is 1:10 000, the rest of the territory is 1:25 000.

Since 2003, a new soil survey was conducted on an area of 32.3 million hectares, which is 17.4% of
benign materials from the entire survey area, and from the area of all agricultural land is 14.6%. The
existing rates of soil surveys do not allow providing even arable land with new survey materials in the
required amounts. As a result, the deadlines for updating soil surveys are violated [3].

A. E. Bextypranosa, M. Mbixbi0aeB, b. Epmex6aen
Kasaxckuil HauoHaNbHBIN arpapHblil yHUBepcUTeT, AnMarsel, Kazaxcran

PAITMOHAJIBHOE MCITOJb30BAHME 3EMEJIb CEJBbCKOXO0O3HCTBEHHOI'O HASHAYEHUS
B 3BEMEJIBHOM 3AKOHOJATEJIBCTBE PECITYBJIMKH KA3AXCTAH

AnHoTtanusi. Heo0X0IMMBIM yCIIOBHEM PallMOHAIBEHOTO HCIOJIB30BaHUS 3€MEIb SIBISIETCS MOBBILIEHHE Y dek-
TUBHOCTU MX HCIIOJIb30BaHHSI B CEIILCKOXO3SHCTBEHHOM Npou3BoAcTBe. OJHUM U3 METO/OB BBISABICHUS Hed(-
(heKTHBHOIO MCIIOJB30BaHMS 3eMeJb SIBJISIETCS WHBeHTapu3auus. Llenbio v 3a1a4aMy MHBEHTapU3alUU 3eMENbHBIX
YYacTKOB SIBJISIIOTCS IMOBBIIIEHNE 3(P()EKTHBHOCTH HCIIOIB30BaHMSI 3€MENBHBIX PECYPCOB, BBIABICHHE HEUCIIOJNb-
3yeMBbIX, HEPALlMOHAIBHO HCIIOJB3YEMBIX, HE IO IEJI€BOMY HA3HAUEHHUIO 3€MEIbHBIX YYaCTKOB, MX y4€T M OIIpe-
JIeJIEHHE KaYeCTBEHHOI'O COCTOSHUSL.

Ki1roueBble c10Ba: 3eMeIbHBIE PECYPCHI, pallMOHAIBHOE, 3((EKTHBHOE HCIIOIB30BAHUE 3EMIIH, AETpajanus
3eMenb, II0OJOPOAME MOYB, OXpaHa 3€Mellb, IMPUPOJHAS CPela, 3€MIIU CENbCKOXO3SHCTBEHHOIO HAa3HAYEHHUs, ypO-
JKaWHOCTH CEITbCKOXO3SMCTBEHHBIX KYJIBTYpP, CEBOOOOPOTHL.

A. E. Bextypranosa, M. Mbixbi0aeB, b. Epmex6aen
Kazak yiTThIK arpapiblK yHUBepcuTeTi, Anmatel, Kasakcran

KA3AKCTAH PECITYBJINKACBIHBIH KEP 3AHHAMACBIHIA
AYBUIIIAPY AIIBLIBIFBI )KEPJIEPIHIH, ¥YTHIM/IbI ITAHJAJTAHBLITYbI

AHHOTanMs. AyBUI IIapyanIbUIBIFEl OHIIPICIHAC JKepal MalganaHy THIMIUITIH apTTEIPY 9MICTEPiHIH KaXeTTi
HIapTel OOJIBIN KEePIi YTHIMIIBI Maliaanany Tadbbutansl. JKepai TiiMmci3 maiinanany MakcaTbl MEH MiHAETTEp] OJIap.Ibl
Tyregaey Oombin TaObpmanel. JKep TenmimaepiH TyreHaey maimaiaHy THIMIUITIH apTTBIPajbl, XKep PecypCTaphiH,
aHBIKTAy NalJaIaHBIMAWTBIH, THIMCI3 MaiialaHbUIaTRIH, HBICAHAJIBl MAKCaThl OOMBIHIIA MaligaJaHbUIMaraH Kep
y4acKesepiH, oJlap bl €CEIKe ally KOHE CamajblK )Kal-KYHiH aHBIKTayFa aTCajIbICalbl.

Tyiiin ce3znep: XKep pecypcrapbl, THIMII, TOJBIK, XEpAi THUIMII NaijanaHy, >KEpAiH TO3Ybl, TONBIPAKTHIH
KYHapJIbUIBIFBI, JKepAl KOpray, TaOWFU OpTa, aybUl IIapyalllbUIbIFbl MaKCATBIHIAFbI JKEpJIEP, aybll IapyallblIbIFbI
JAKBLULIAPBIHBIH OHIMJILIITI, ayBICIIABI eTicTep.
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STUDYING THE ANTAGONISTIC PROPERTIES
OF LACTOBACTERIN-TK? PROBIOTICS
ON PATHOGENIC STRAINS CAUSING GASTROINTESTINAL
PATHOLOGY IN CALVES AND LAMPS

Abstract. This article contains the researchesof antagonistic activity of pathogenic bacteria causing a gastro-
intestinal disorder in calves and lambs in their first days of life. The antagonistic activity on the pathogenic intestinal
microflora has been studied in vitro.

Key words: Escherichia Coli, Salmonella AbortusOvis, Proteus Vulgaris, Lactobacterin—TKz, calves and
lambs, gastrointestinal pathology, research.

Introduction. Recently, among infectious diseases of calves and lambs, gastrointestinal diseases of
bacterial etiology occupy a special place.

Pathogenic strains of Escherichia, Salmonella and Proteus, which cause gastrointestinal disorder in
calves and lambs in their first days of life, play a leading role in the nosological profile of these diseases
[1].

Pathogenic strains of Escherichia Coli, Salmonella AbortusOvis and Proteus Vulgaris belong to
Enterobacteriaceaefamily and, by morphology, are small gram-negative straight rods [2].

According to the official definition, escherichiosis or colibacteriosisin animals is an acutely occurring
zoonotic disease, which usually infests young animals, and characterized by diarrhea, septicemia, toxemia
and enteritis, general dehydration of the body, disorders of the central nervous system, symptoms of
gradually increasing depression and weakness.

Escherichia are permanent inhabitants of the intestines of warm-blooded animals, generally, they live
in the lower parts of the gastrointestinal tract. Some of them can cause lesions of the gastrointestinal tract
that was experimentally proven by G. N. Gabrichevsky in 1894 and confirmed clinically by A. Adam.
Calves and lambs become ill with escherichiosismainly in the first 2-7 days of life, but also the disease
often affects one- and two-month-old calves and lambs [3]. The incidence of disease can reach up to 90%,
and the mortality rate is about 30-50%. The incubation period of the disease lasts from several hours to 1-
2 days. Escherichiosisin calves and lambs can occur in the septic, enteritic and enterotoxemic forms [4].

A characteristic symptom of the disease is the feces color, which in most cases has a white, yellowish
or bright yellowish color with a greenish tinge and a sour odor. In calves and lambs affected by
escherichiosis, subfebrile temperature reaches 40-40.5°C, the rapid toxicosis development is manifested
by the rejection of colostrum, lethargy and lying long. [5]

Salmonellosis is an infectious disease in young farm animals, which is characterized, when in acute
form, by fever, septicemia and diarrhea, and when in chronic form — by pneumonia.

The sources of pathogen of this infection are sick and ill animals. Adult animals can be salmonella
carriers, releasing the pathogen with milk and feces, abortus fetus, amniotic fluid, and outflows from the
birth canal. Sick young animals produce a pathogen with feces, urine, nasal effusion, saliva [6].
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In case of delayed medicated treatment, the condition of sick animals worsens by the end of the first
or second day of disease and is characterized by a complete lack of appetite and sucking reflex, adynamia,
anuria, a decrease in body temperature to 36-37.7°C, cyanosis and dry mucous membranes, deep drooping
of the eyeballs, involuntary outflow of watery feces from the anus. Calves and lambs predominantly die
from dehydration.

Proteas are one of the most well-known genera of the Enterobacteriaceae family.

All types of proteas belong to the group of conditionally pathogenic microorganisms, which exhibit a
negative effect on the body while reducing antimicrobial protection. For the development of infection, the
virulent properties of bacteria are important. The most important pathogenic factors of the proteas are:
fimbriae, bacterial proteas and urease, hemolysins, hemagglutinins, and the ability to “swarm”.

Dysbiotic disorders of the gastrointestinal tract can cause acute intestinal diseases in newborn calves
and lambs due to the prevalence of enterobacteria over the symbiotic flora, that is a feature in the develop-
ment of intestinal microbiocenosisin calves and lambs in the first 7 days of life [7].

Enteropathogenic bacteria are able to show resistance to certain types of antibiotics. Recently, one of
the important advances in the field of medicine is the establishment of the fact that the microflora inha-
biting the organism of animals is not beneficial only, but necessary for its vital activity as well. It is
known that the most numerous and complex in terms of its composition is the bacteria population in the
intestine, especially in its lower parts [8].

Therefore, the search for effective forms of prophylaxis, using the beneficial microflora, which are
able to stop the spread and development of dysbiotic conditions of the gastrointestinal tract of calves and
lambs in time, is a hot topic.

Relevance of research. In our country, gastrointestinal diseases of bacterial etiology in calves and
lambs remain relevant and continue to cause significant economic damage, since without introducing new
means of prevention and therapy of these diseases it will be impossible to obtain high-quality animal
products [2].

These pathologies also affect the normal gastrointestinal microflora of the animal organism. A
number of scientists believe that one of the stimulating factors for occurrence of gastrointestinal patho-
logies contributes to the disorders in the gastrointestinal microbiocenosis. These disorders causing this
series of disorders are united by a common name - dysbacteriosis [9].

A number of authors believe that the cause of dysbacteriosis is the excessive use of drugs, in parti-
cular antibiotics and other antimicrobial drugs. Their accumulation in the body, especially in young
animals, leads to a weakening of natural resistance and, as a rule, leads to the formation of infectious
processes [1, 3,9, 10].

It is well known that probiotics are one of the most promising agents for treatment and prevention of
dysbiotic conditions. Probiotic drugs or food products contain live microorganisms, most often lacto-
bacteria (lactobacilli, bifidobacteria, enterococci). World experience shows that in the prevention and
treatment of gastrointestinal diseases in young animals, replacement therapy is important, which is aimed
at restoring the intestinal biocenosis through the regular introduction of live bacteria, representatives of
the normal intestinal microflora. The drugs they contain are known as probiotics. Probiotics are used to
stimulate the immunity, prevent and treat mixed gastrointestinal infections, digestive disorders resulting
from a sudden change in the diet composition, disturbed feeding regimes, technological stress, etc. [1, 11].

Currently, many farms successfully practice of calf growing [12].The advantage of probiotic agents
containing lactobacilli is that they are harmless to the organism and there is no addiction to them during
prolonged use, there are no side effects completely [13].

Purpose and methods of research. Antagonistic activity of associations of probiotic bacteria was
determined by co-cultivation in relation to the culture of Escherichia Coli, Salmonella Abortus Ovis and
Proteus Vulgaris.

On dense nutrient media, these pathogens form round colonies of 2-4 mm in diameter, with a smooth,
convex surface and a smooth edge. Escherichia on MPA (Meat-Peptone Agar) - the colonies are trans-
lucent, grayish. On Levin's medium — they are dark blue, purple, black with or without metallic luster; on
Mc-Conkey medium - pink, red (some strains of Escherichia may not ferment lactose and form colorless
colonies on the listed media). Proteas and colonies of pathological microorganisms of other serogroups on
BGA (Brilliant Green Agar) form pale pink or red-crimson colonies, transparent, surrounded by a brilliant

— 2 ——
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a) Salmonella Abortus Ovis b) Stains of Escherichia, Salmonella ¢) Stain
and Proteus Vulgaris Abortus Ovis and Proteus Vulgaris of Escherichia Coli

Figure 1 — Colonies of Escherichia Coli, Salmonella Abortus Ovis and Proteus Vulgaris on a dense nutrient medium

red halo. Salmonella on BSA (Bismuth Sulphite Agar) usually form black colonies with metallic luster,
surrounded by blackening as a result of hydrogen sulfide production and recovery of sulphite to ferrous
sulphide, which is black.

For the researches, the deposited passported lactobacillus strain, Escherichia Coli, Salmonella Abor-
tus Ovis and Proteus Vulgaris, contained in Lactobacterin-TK?, were used. Cultivation of the Lactoba-
cillus acidophilus B-RKM-01511 strain of probiotic Lactobacterin-TK* was carried out under aerobic
conditions at a temperature of 37°C for 24-48 hours in a milk hydrolyzate medium. Enterobacteria were
cultured under aerobic conditions at 37°C for 24 hours in Miiller Hinton agar medium.

A diffusion well method was used. Separately, 1 ml of cultures of Escherichia Coli, Salmonella
Abortus Ovis and Proteus Vulgaris grown within 24 hours were added to sterile Petri dishes, having a titer
of 105 microbial cells per ml according to the turbidity standard for opportunistic strains of these bacteria,
and then 20 ml of molten and cooled to 40-45°C MPA. When the coating of dishes has harden in the form
ofmetal stamp, wells with a diameter of 10 mm were cut out, and 100 pl of probiotic bacteria associations,
which are part of Lactobacterin—TKz, were introduced thereinto. After incubation at room temperature, the
dishes were placed in a thermostat (37°C) for 24-48 hours. Then, the diameter of growth inhibition areas
of tested microorganisms around the well, including its diameter, was determined.

The results of research of the probiotic activity of Lactobacterin-TK” are shown in table.

BaRKM-01511 Lactobacillus acidophilus B-RKM-01511

——
o

a) Escherichia Coli, b) Salmonella Abortus Ovis ¢) Proteus Vulgaris,

Figure 2 — Determination by the diffusion method of the well diameters
of growth inhibition areas of tested microorganisms
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Zone of growth inhibition of the antagonistic activity of the culture of probiotic bacteria
Lactobacillus acidophilus B-RKM-01511 against Escherichia Coli, Salmonella Abortus Ovis and Proteus Vulgaris

Antagonistic activity of the probiotic drug (growth ingibition zone in mm)
Culture Lactobacillus acidophilus B-RKM-01511
Sensibility Dose-dependent zone Resistance
Escherichia Coli >22 20-21 <19
Salmonella Abortus Ovis >26 23,5-25 <22.5
ProteusVulgaris >21 20-20 <19

From the data in table it can be seen that the probiotic strain of Lactobacterin-TK*- Lactobacillus
acidophilus B-RKM-01511 has antagonistic activity to strains Escherichia Coli, Salmonella Abortus Ovis
and Proteus Vulgaris.

It was found that the strains, which are part of probiotic Lactobacterin-TK? are able to show antago-
nism with regard to Escherichia Coli, Salmonella Abortus Ovis and Proteus Vulgaristhat determines the
high efficacy of the drug.

Results. Made researches have shown that Lactobacterin-TK® probiotic strain — Lactobacillus
acidophilus B-RKM-01511 has a high antagonistic activity and is able to succeed in the gastrointestinal
tract of calves and lambs. The results can serve as a basis for the inclusion of Lactobacterin-TK? in the
scheme for complex use in the prevention of dysbiotic conditions of the gastrointestinal tract in sick
animals.

T. K. Bopano6aesa, K. K. Tyaemucosa, /I. M. Xycannos
Kazak yiTThIK arpapiblK yHUBepcuTeTi, Anmatel, Kasakcran

BY3AYJIAP MEH KO3BLIAPJIbIH ACKA3AH-IIIEK KOJIbI
HATOJIOTUACBIH TYABIPATBIH ITATOI'EHAI INTAMMIAPFA KAPCbI
"JAKTOBAKTEPUH-TK*" IPOBMOTUITHIH,
AHTATI'OHUCTIK KACUETTEPIH 3EPTTEY

AnHoTanus. Makanana aHa TybUIFaH Oy3ayiap MEeH KO3BUIApABIH acKa3aH-ilIeK XOJBl KBI3METIHIH Oy3bI-
JMybIHA OKEJIETiH MaTOreH i OaKTepHsIapAblH aHTATOHUCTIK OelceHainiri 3eprrenrer.In vitro xargalbIHIA IMICKTIH
MaTOreHai MUKPO(IOpPaChIHA KAPChl aHTATOHUCTIK OEICEHUIIK 3€PTTEIIi.

Tyiiin ce3nep: Escherichia Coli, Salmonella Abortus Ovis, Proteus Vulgaris, Lactobacterin-TK2, Oy3ay xoHe
KO3bLIap, aCKa3aH-IIeK MaTOJIOTUACH, 3ePTTECY.

T. K. bopan6aesa, K. K. Tyaemucosa, /I. M. XycanHos
Kasaxckuil HamoHaNbHBIN arpapHblil yHUBepcUTeT, AnMarsl, Kazaxcran

W3YYEHUE AHTAT'OHUCTUYECKHX CBOMCTB
MMPOBUOTHUKA «JIAKTOBAKTEPUH-TK*» HA IATOT'EHHBIE IITAMMBI
BBI3BIBAIOIUE KEJIYJOYHO-KUIIEYHYIO HATOJIOT'IO
Y TEJIAT U ATHAT

AHHOTanmsl. B crarthe M3yueHa aHTaroHMCTHYECKasi akTMBHOCTH MATOT€HHBIX OaKTepHid, BHI3BIBAIOLINX pac-
CTPOMCTBO JIESITENIBHOCTH JKEJYJJOYHO-KUILIEYHOT'O TPAKTa y TEJAT U SITHAT B IEPBBIC JTHH JKU3HU. B ycloBusX in
Vitro U3y4eHa aHTaroHNCTHYECKasi aKTUBHOCTh Ha IaTOreHHYI0 MUKPOQIIOPY KHIIEYHUKA.

Kiouessle cioBa: Escherichia Coli, Salmonella Abortus Ovis, Proteus Vulgaris, npenapat «JlakTo6akTepus-
TK?», TensTa U SATHATA, XKeITyI0UHO-KHIICUHAS NIATOIOIHs, HCCIIEIOBAHHS.

—— |4 ——



ISSN 2224-526X Cepus azcpapnvix nayk. 3. 2019

Information about authors:

Boranbayeva Togzhan, Kazakh National Agrarian University, Almaty, Kazakhstan; bor-tog@mail.ru;
https://orcid.org/0000-0002-1159-1200

Tulemissova Zhanara, Kazakh National Agrarian University, Almaty, Kazakhstan;
zhanara.tulemissova@gmail.com; https://orcid.org/0000-0002-6894-7386

Khussainov Damir, Kazakh National Agrarian University, Almaty, Kazakhstan; doctor-vet@mail.ru;
https://orcid.org/0000-0002-0244-8381

REFERENCES

[1] Suvorov A., Gromova L., Borschev Y., Ermolenko E., Karaseva A., Gruzdkov A. Influence of probiotic enterococci on
the gastrointestinal tract of rats before andafter the treatment of antibiotic associated dysbiosis / The Joint Meeting of The
XVIIth International Symposium on Gnotobiology and The XXXIVth Congress of theSociety for Microbial Ecology and Disease
Navios Yokohama. Japan: Yokohama, 2011. P. 108.

[2] Bondarenko V.M., Rubakova Je.l., Lavrova V.A. Immunostimulirujushhee dejstvie laktobakterij, ispol'zuemyh v ka-
chestve osnovy preparatov probiotikov // Mikrobiol. zhurn. 1998. N 4. P. 107-111.

[3] Gaggia F., Mattarelli P., Biavati B.Probiotics and prebiotics in animal feeding for safe food production // International
Journal of Food Microbiology. 2010. Vol. 141. P. 15-28.

[4] Gavrilova N.N., Ratnikova I.A., Bajakyshova K., Utegenova N.M., Belikova O.A. Sposobnost' molochnokislyh bakterij
probiotika polilaktovit sintezirovat' biologicheski aktivnye veshhestva // Izvestija NAN RK. Serija biologicheskaja i
medicinskaja.  2017. N 6. P. 112-119. ISSN  2518-1629  (Online), ISSN  2224-5308  (Print).
https://doi.org/10.32014/2018.25181629

[5] Tulemisova Zhet al. Prophilaxy of gasstro-intestinal diseases of young animals // Jour. of Anim. and Vet. Ad. 2013.
Vol. 12. P. 1645-1650.

[6] Zhang X.S., Chase-Topping M.E., McKendrick 1.J., Savill N.J., Woolhouse M.E.J. Spread of E. coli O157 infection
among Scottish cattle farms:stochastic models and model selection // Epidemics. 2010. Vol. 2, N 1. P. 11-20.

[7] Vlkova E., Rada V., Trojanova 1., Killer J., Smehilova M., Molatova Z. Occurrence of bifidobacteria in faeces of calves
fed milk or a combined diet // Arch AnimNutr. 2008. Vol. 62, N 5. P. 359-365.

[8] Garcia-Hernandez Y. et al. Isolation, characterization and evaluation of probiotic lactic acid bacteria for potential use in
animal production // Res. Vet. Sci. 2016. Vol. 108. P. 125-132.

[9TVon Baum H., Marre R. Antimicrobial resistance of Escherichia coli and therapeutic implications // Int. J. Med.
Microbiol. 2005. Vol. 295. P. 503-511.

[10] Ripamonti B. et al. Screening of species-specific lactic acid bacteria for veal calves multi-strain probiotic adjuncts //
Anaerobe. 2011. Vol. 17, N 3. P. 97-105.

[11] Bayatkouhsar J., Tahmasebi A.M., Naserian A.A., Mokarram R.R., Valizadeh R. Effects of supplementation of lactic
acid bacteria on growth performance, blood metabolites and fecal coliform and lactobacilli of young dairy calves // Anim. Feed
Sci. Technol. 2013. Vol. 186, N 1-2. P. 1-11.

[12] Semenov V.G. at al. Activation of adaptogenesis and bioresource potential of calves under the conditions of
traditional and adaptive technologies // Bulletin of NAS of RK. 2019. Vol. 1, N 377. P. 175-189. 2518-1467 (Online), ISSN
1991-3494 (Print). https://doi.org/10.32014/2019.2518-1467.20

[13] Masucci F., De Rosa G., Grasso F., Napolitano F., Esposito G., Di Francia A. Performance and immune response of
buffalo calves supplemented with probiotic // Livest. Sci. 2011. Vol. 137, N 1-3. P. 24-30.




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 3, Number 51 (2019), 16 — 19 https://doi.org/10.32014/2019.2224-526X.29

Y. Zh. Bitmanov, K. B. Massenov, B. P. Kurmanbay, A. Karimsakov

L. N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan.
E-mail: Kmasenov@mail.ru; Yertasbey@gmail.com; karimsakov@hotmail.com; balzhan.kurmanbay@bk.ru

MONITORING OF EMISSIONS OF HARMFUL GASES
OF INDUSTRIAL OF THE REPUBLIC OF KAZAKHSTAN

Abstract. In article the main environmental problems connected with emissions of harmful substances in the
atmosphere are considered. An assessment of impurity of the territory near industrial the enterprise is given. The
measures promoting to reduce emission of harmful substances in the environment have been considered. In article
the task of determination of content of harmful substances in soils and wood plants and carrying out monitoring is
set. As a result a research volumes of pollutants have been determined.

Keywords: harmful gases, environment, industrial, monitoring.

Introduction. One of the main problems of the present is the bad ecological situation in many cities
and the countries, modern production is most of all concentrated on satisfying needs of the person.

One of the ecological factors showing the most expressed impact on human health — air deterioration.
The harmful blowouts proceeding from production objects and also automobile means have negative
impact on air quality. Despite small volumes, they are special danger to the environment and the person as
have toxicity which concentration let and in insignificant volume can lead to bad consequences.

One of exits of this situation such actions as gardening of the territory and increase in vegetation in
the urbanized cities, reduction of volumes of emissions of harmful substances — a main objective of green
production can. If in the twentieth century it was difficult to present use of innovative ways and use of
alternative energy sources, then now it is difficult to present a situation without them.

As it was mentioned above, industrial facilities are one of the main sources of emissions of harmful
substances in the atmosphere and need of carrying out monitoring of emissions of harmful gases, studying
of a condition of air quality in this or that territory and also use of new alternative approaches for the
purpose of reduction of volumes of toxic substances in the atmosphere takes place to be.

The purpose of work is the analysis of content of heavy metals in the soil, such as aluminum, iron
and fluorine.

The danger of pollution of the soil as risk factor for health of the population is defined by its func-
tional use. In the cities this problem is connected generally with pollution of soils heavy metals. Hygienic
researches established quantitative connection between the content of heavy metals in atmospheric air and
their loss in the territory of the cities that is fixed by soil anomalies. The soil has high sorption and heat-
sink ability, accumulates and violates the geochemical information put by the nature

Methods. Methods of a research of content of harmful substances in the atmosphere and also the
content of heavy metals in soils and leaves a plant have a wide range.

Actions for protection of atmospheric air are carried out on a basis widely put research works
devoted to studying of quantitative concentration of the pollution getting in atmosphere, and ranges of
their distribution. It is established that from the general the number of pollution of 27% 24.3% — arrive
from power plants, from the enterprises of ferrous metallurgy, 10.5% — from color, 15.5% — from oil
production and petrochemistry, 13.1% — from transport, 8.5% — from the industries of building materials
and 1.5% — from other sources.

The main method of a research was by sampling of soils in the city and also in industrial regions of
the city.

— 16 ——



ISSN 2224-526X Cepus acpapnuix nayx. 3. 2019

Figure 1 — The process of sampling of the soil for commission of analyses

Research results. As a result of a research these maintenance of the following basic elements in
industrial regions of the city of Pavlodar was received.

The maintenance of such element as aluminum exceeds maximum allowable concentration value.
The gross maintenance of this element in the soil makes 8-15%.

The average content of chrome in the industrial region much more exceeds background contents and
is in limits of 1-1.34 mg/kg.

One of the following elements is fluorine as we know it a lithophile element and its bigger exceeded
contents it was noticed in areas near industrial facilities and makes — 21-23 mg/kg.

Ratio of content of elements in industrial raona of the city to the background maintenance of elements

Name of The average content The average content
an element of an element in city (mg/kg) of an element in industrial zones (mg/kg)
Chrome 0,33-0,4 1-1.34
Fluorine 11-13 21-23
Iron 90-110 190-230
250

B the average content of an
element in city (mg/kg)

B the average content of an
element in industrial

200 zones (ma/kg)

100

chrome fluorine iron

Figure 2 — Ratio of content of elements
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Near the industrial zone, also around the airport the maintenance of the following element as iron
reached point of 190-230 mg/kg. As far as we know, iron one of enough widespread elements in the
nature.

Conclusion. As a result of a research it was revealed that territories, adjacent to the industrial enter-
prises have bad quality atmospheric air as in the contents have in bigger volume components of heavy
metals.

Sources of pollutants are various, also numerous types of waste and nature of their impact on bio-
sphere components. Biosphere becomes soiled solid waste, gas emissions and sewage steel, metalworking
and engineering plants.

The high content of toxic elements in the soil and the atmosphere has negative impact on human
health and therefore the question of reduction of volumes of harmful substances is always relevant.

Measures for prevention of air pollution are such as:

- establishment of filters for production objects;

- the translation of cars from gasoline on gas;

- use of alternative energy sources;

- sorting of waste, etc.

With increase in population on the planet grows energy consumption. Therefore studying of a
question of technogenic loading on the urbanized territories is relevant at all times.

E. K. burmanos, K. b. Macenos, b. I1. Kypmano6aii, A. Kapumcakos
JI. H. l'ymunes ateinaarsl Eypasust yitteik yauBepeureti, Hyp-Cynran, Kasakcran

KA3AKCTAH PECIYBJIMKACBIHBIH
OHJIIPICTIK AMAKTAPBIHBIHAH IIBIKKAH
SUSIH/IBI TA3JAP LIBIFAPBIH/IBLIAPBIHBIH MOHUTOPUHT I

AHHOTanusi. Makana 3usiH/bI 3aTTap/blH aTMocepara HIbIFApbLUTybIHA OAIAHBICTBI HETI3T1 KOJOTHSIIBIK
Mocenenep i TaTKbUIaiIbl. OHEPKICi KOCIMOPhIHAAPEIHBIH ayMaFrbIHBIH JIACTaHYbIHA Oara Oepinai. Kopmaran op-
Tara 3WSHIBI 3aTTap/blH IIBIFAPBUTYBIH a3aiiTy MIapanapbl KapacThIpbUIAbl. Makaliaia TONbIpaK IeH aranl eciM-
JKTEpiHIeT 3USHABI 3aTTapIbIH Ma3MYHBIH aHBIKTAY JKOHE MOHUTOPHUHT JKYPTi3y MiHAETiI KOHBUIFaH. 3epTTey HOTH-
)KeCiH[le JlaCTaylibl 3aTTapJbIH CaHbl aHBIKTAJIAbI.

Tyiiin ce3nep: 3usH/bI ra3aap, KOpLIaraH OpTa, OHAIpic, MOHUTOPHHT.

E. K. burmanos, K. b. Macenos, b. II. Kypman6aii, A. Kapumcakxon
EBpaswmiickuit HanmoHanpHEIH yHUBepcutTeT uM. JI. H. I'ymunesa, Hyp-Cynran, Kazaxcran

MOHHUTOPHUHI" BBIBPOCOB BPE/IHBIX 'A30B
MPOMBIIIJIEHHBIX ITPEANPUATHI
PECITYBJIMKU KA3AXCTAH

AnHoTanmsi. B craree paccMarpuBalOTCS OCHOBHBIE HKOJOTMYECKHE INPOOJIEMBI, CBSI3aHHBIE C BBIOpOCaMU
BpEIHBIX BeUIeCTB B aTMoc(epy. JlaHa olleHKa 3arpsi3HEHHOCTH TEPPUTOPHUHU OJIM3 HPOMBIIIICHHBIX HPEANPUSTHH.
Bbum paccMOTpeHBI Mepbl, CIIOCOOCTBYIOLIME YMEHBIINTH BBIOPOC BPEOHBIX BELIECTB B OKpYy’Karoulylo cpexy. B
CTaTbe CTaBUTCA 3ajadya OIpPENENICHHs] COAEP KaHUS BPEIHBIX BEINECTB B IOYBAX U JAPEBECHBIX PACTEHUSX H
NIPOBEJCHUS] MOHUTOPHUHTA. B pe3ynbrare ucciie1oBaHui ObUTH OIpe/iesIeHbl 00bEMBI 3arpsA3HSIONINX BELIECTB.

Ki1roueBble ¢j10Ba: BpeHBIE ra3bl, OKPYXKAIOIIAs Cpejia, IPON3BOJICTBO, MOHUTOPHHT .
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THE EFFECT OF IRRIGATION REGIME
ON THE YIELD OF SOYBEAN
IN THE SOUTH AND SOUTH-EAST OF KAZAKHSTAN

Abstract. The quantitative indicators of irrigation norms depend on soil-hydrological features and climatic
conditions of the region.

The highest yields in both zones were obtained with drip irrigation and wide range of two-line sowing, it is
51.6 c/ha in the conditions of the Kyrgyz Alatau, and it is 54.6 c/ha in the conditions of the Ili Alatau. The lowest
yields were obtained with furrow irrigation in a wide range of single-line sowing.

Key words: irrigated agriculture, drip irrigation, soybean, total water consumption, irrigation norm.

Introduction. Cultivated crops require moisture, the bulk of which they are extracted from the soil,
for the normal growth and development. According to many authors, soil moisture has the greatest
availability for plants, close to the lowest moisture content. Moisture, as noted by many researchers, is
one of the main and indispensable factors of plant life [1].

The irrigation regime of agricultural crops is a set of norms, number and terms of irrigation of each
crop in the irrigated crop rotation in accordance with climatic, soil, agrotechnical, hydrogeological con-
ditions of the geographical zone. It should meet the needs of plants in water during all periods of growth
and development, taking into account the requirements of agricultural culture; to carry out optimal regu-
lation of water and related nutrient, salt and thermal regimes of the soil; to promote soil fertility; to be
linked with the technique and technology of irrigation [2].

Irrigation rationing and timing of irrigation are the main stages of resource-saving technology of
cultivation, allowing obtaining the planned grain yields of soybeans, and are also a positive impact on
irrigated areas [3].

Obtaining high yields of soybeans is complicated by unstable provision of the territory with atmo-
spheric precipitation. In these conditions [4], irrigation plays a crucial role in the complex of agricultural
activities for the cultivation of this crop. Irrigation regime is zonal in nature and it depends on soil-hyd-
rological and weather conditions, method and technique of irrigation [5].

Materials and results. Zhambyl region is a part of the Shu-Talas water basin (WB), which consists
of: Shui WMD (code 08.01.14) with three water management areas (codes 08.01.14.01, 08.01.14.02 and
08.01.14.03), Talas WMD (code 08.02.15) with two WMA (codes 08.02.15.01 and 08.02.15.02).

Placement of water management areas and sites, administrative areas and areas of the Shu-Talas WB
on natural zones of moisture are given in table 1 and in figure 1.

Total water consumption and irrigation norm. Total water consumption is the total water con-
sumption by the field for evaporation from the soil surface and transpiration of plants during the growing
season. Water consumption consists of the moisture reserve of their soil used by plants, atmospheric
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Table 1 — Location of WMD and WMA, administrative regions and districts
by natural and corresponding agro-climatic zones of moisture in the Shu-Talas water basin

The name of the water | Code of water Natural areas and Administrative
management districts, | management coefficient of moisture areas and
the code areas (CM) districts
08 Shu-Talas water basin
Foothill semidesert — FSD, L
08.01.14.01 CM=0,25-0.20 Zhambyl region: Korday
Foothill semidesert — FSD,
CM =0,25-0.20 Merke, named after T. Ryskulov
08.01.14.02
South desert — SD, Shusk
CM=0.15-0.10 Y
Shuy 08.01.14 - ; —
Foothill semidesert — FSD, The Western part of the district
CM=0,25-0,20 T. Ryskulov
08.01.14.03 South desert — SD, Moyinkum, Shuy, the southern part of
R CM=0.15-0.10 Merke the district after T. Ryskulov
South desert — SD, .
CM=0.15-0.10 South Kazakhstan region: Sozak
Foothill semidesert — FSD, .
05.02.15.01 CM =0,25-0,20 Zhambyl region: Bayzak
T South desert — PU, Talas, South of Baizak, Zhambyl and
Ku=0.15-0.10 Zhualy districts
Talas Foothill steppe — FS
08.02.15 CM=0,30-0.35 Zhualy
Foothill semidesert — FSD,
08.02.15.02 CM =0,25-0,20 Zhambyl, Zhualy, Sarysu
South desert — SD, Sa Tala
CM=0.15-0.10 1ysu, TS

e B
Lot
X

I
|
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Figure 1 — Shu-Talas water basin
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precipitation of the vegetation period, capillary recharge of groundwater (with their close occurrence) and
irrigation water.

Evapotranspiration (total water consumption) is established by bioclimatic method according to the
dependence of:

ETerop=KoKy ETo, ©)

where ET,., — crop evapotranspiration in m3/ha; K, — microclimatic coefficient; K, — biological coef-
ficient characterizing the role of plants; ET, — evaporation over monthly time intervals, determined by the
formula N. N. Ivanova:

E=0.018(25+t) 2 (100-a), m*/ha, )

where, t is air temperature, °C; a is relative humidity, %.

Irrigation norm is defined as the difference between evapotranspiration (total water consumption) of
agricultural crop and its natural moisture supply. In irrigated areas with deep groundwater tables (>3 m)
non-saline soils and its value were set according to:

M= ETrop - W - Pet 3)

where M is irrigation norm (net) on non-saline soils at deep (>3 m) groundwater table, m*/ha; ETrop 1s the
evapotranspiration of agricultural crops, m*/ha; W, is productive reserves of soil moisture used by plants,
m’/ha; P is precipitation during the growing season, m*/ha.

Irrigation norms, that take into account soil-reclamation and hydrogeological conditions of the
irrigated field, were established according to the following dependence:

M—=ET o - K;
M) =% ’ @

M

where M (p. m.) is the ecological irrigation rules providing for reclamation prosperity on irrigated land,
m’/ha; M is the irrigation net norm, for non-saline soils with deep (>3.0 m) the occurrence of ground-
water, m*/ha; ET.., is total water consumption (evapotranspiration) of crops, m’/ha; Kg is coefficient of
permissible use of groundwater for subirrigation.

2. Water consumption norms of agricultural crops are adopted according to table 40 of “Integrated
water consumption and sanitation norms in agriculture” and are given in table 2.

Table 2 — Aggregated norms of water consumption of soybean under drip and surface irrigation
in Shuy water area 08.01.14, water sector 08.01.14.02

Water consumption norms, m*/ha

Soil-hydrogeological areas

Cu, Irrigated automorphic, semihydromorphic, hydromorphous,
natural areas crops Groundwater>3 m UHF=2-3m UHF=1-2m

Probability of exceedance, %

so | 75 | o5 | so | 75 | 95 | so | 75 | o5
Surface irrigation

0.25-0.20, Soybean | 4300 | 4950 | 6100 | 3050 | 3700 | 4850 | 2150 [ 2800 | 3900
FSD Drip irrigation

Soybean | 3400 | 3900 | 4850 | 2400 | 2950 | 3850 | 1700 | 2200 | 3100

Thus, the water consumption (m’*/ha) of soybean under drip and surface irrigation in Shuy water
management region depends on the features of soil-hydrogeological state, i.e. in both cases the norms
decrease with increasing hydromorphism. At the same time, the water consumption rate for drip irrigation
is 900-1250 m*/ha less than for surface irrigation.

Almaty oblast is part of the Balkhash-Alakol water basin (code 02) include water chemistry Ili (code
02.01.07) with seven water stations (codes with 02.01.02.01 for 02.01.02.07), Karatal-Aksu water
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chemistry (code 02.02.03) two VAS (codes 02.02.03.01 and 02.02.03.02), Alakol-Sarykolsky water
chemistry (code 02.03.00) two VAS (codes 02.03.00.01 and 02.03.00.02) and North Pribalkhashsky water
chemistry (code 02.04.00) with one of VAS (code 02.04.00.00).

The location of the water chemistry and VAS, administrative regions and districts by natural zones of
moisture are shown in table 3 and figure 2 (contour, Well built according to the SMS, not more than 1000

m above sea level).

Table 3 — Location of WCR and HCU, administrative regions and districts
by natural and corresponding agro-climatic zones of moisture in the Balkash-Alakol water basin

The name of the water | Code of water Natural areas and Administrative
management districts, | management coefficient of moisture areas and
the code areas (CM) districts
02 Balkash-Alakol water basin
02.01.02.01 | Mountain steppe — MS, CM=0,55-0,60 Almaty region: Raiymbek, river
basin Tekes
Foothill steppe — FS, CM=0,35-0,40 Uighur, southern part
02.01.02.02 | Foothill semidesert — FSD, CM=0.20 to 0.25 | The Uighur, a central part
South desert - SD, CM=0.10-0.15 Uighur, Northern part
Foothill steppe — FS, CM=0,35-0,40 Panfilov, Northern part
02.01.02.03 Foothill semidesert — FSD CM=0.20 to 0.25 Panfilov Central part
South desert - SD, CM=0.10-0.15 Panfilov, southern, Kerbulak,
southern Talgar, Shengeldy array
02.01.02.04 | Mountain steppe — MS, CM=0,55-0,60 Ei‘gye‘;‘bek’ the basin of the river
11i 02.01.02 :
Foothill steppe — FS, CM=0,35-0,40 Southern parts of Enbekshikazakh,
Talgar, Karasay districts
02.01.02.05 Central parts of Enbekshikazakh.
Foothill semidesert — FSD CM=0.20 to 0.25 b ockstkazaki,
Talgar, Karasay districts
South desert - SD, CM=0.10-0.15 Northern parts of Enbekshikazakh,
Talgar, Karasay districts
02.01.02.06 | South desert - SD, CM=0.10-0.15 Balkhash, the North-Western part
of the Karasai district
Foothill semidesert — FSD CM=0.20 to 0.25 Zhambyl, southern part
02.01.02.07 South desert - PU, Ku=0.10-0.15 Ili, Zhambyl, Northerr.l part
South desert - SD, CM=0.10-0.15 Zhamby! oblast: Moyinkum and
Shuy districts
South desert - SD, CM=0,15-0,20 Almaty region: Karatal district
02.02.03.01 . . _ Koksu, Eskeldy, Kerbulak, the
Kag;tglz_ 2;(511 Foothill semidesert — FSD CM=0.20 to 0.25 Northern part
o South desert - SD, CM=0,15-0,20
02.02.03.02 - - Aksu, Sarkand
Foothill semidesert — FSD CM=0.20 to 0.25
Foothill semidesert — FSD CM=0.20 to 0.25 Almaty region: the Eastern part of
South desert - SD, CM=0,15-0,20 the Alakol district
02.03.00.01
Northern desert - ND, CM=0,15-0,20 East Kazakhstan region: Eastern
Alakol- Sasykkol Foothill semidesert — FSD CM=0.20 to 0.25 part of Urzhar district
02.03.00 Foothill semidesert — FSD CM=0.20 to 0.25 Almaty region:Western part of
South desert - SD, CM=0,15-0,20 Alakol district
02.03.00.02
Northern desert — ND, CM=0,15-0,20 East Kazakhstan region: Western
Foothill semidesert — FSD CM=0.20 t0 0.25 | part of Urzhar district
South desert - SD, CM=0.10-0.15 Zhamby! region: North-Eastern part
of Moyinkum district
B _ Karaganda region: southern part of
North Balkash 02.04.00.00 North desert - ND, CM=0.10-0.15 Aktogay district
02.04.00 T Almaty region: North-Western part

Northern desert — ND, CM=0,15-0,20

of Alakol district

Semi-desert — SD, CM=0,25-0,20

East Kazakhstan region: Ayagoz
district
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Figure 2 — Balkash-Alakol water basin

Water consumption norms of agricultural crops are adopted according to table 40 of “Integrated
water consumption and sanitation norms in agriculture” and are given in table 4.

Table 4 — Aggregated norms of water consumption of soybean under drip and surface irrigation water management
in the Ili district water area 02.01.02, water sector 02.01.02.05

Water consumption norms, m*/ha
Soil-hydrogeological areas
ol sone | crops | Grondwater-dm | SSTibydromorphic, URF-23m | MORRRTR
Probability of exceedance, %
so | 75 | 95 | s0 | 75 [ 95 | s0 | 75 | 95
Surface irrigation
0,25-020, | Soybean | 4050 | 4700 | 5800 | 2600 | 3200 | 4200 | 1550 | 2000 | 3000
FSD Drip irrigation
Soybean | 3200 | 3700 | 4600 | 2050 | 2550 | 3350 | 1250 [ 1600 | 2350

Quantitative indicators of water consumption (m’/ha) also depend on the characteristics of the soil-
hydrological state, the greater the hydromorphism, the less irrigation norms in the Balkhash-Alakol basin
in the Ili water management region. At the same time, the water consumption rate in the Shuy water
management region as a whole is 200-300 m*/ha higher than in the Ili water management region due to
the arid climatic conditions of the region.

—— Y ——
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Table 5 — Comparative assessment of the elements of productivity, yield and quality of soybean seeds
of the Lastochka variety depending on the methods of sowing and irrigation

Irrigation method Method of sowing, aisles, cm Yield, c/ha Protein, % Fat, %
Kyrgyz Alatau
o 45 49,6 40,2 19,8
Drip irrigation
50x20 51,6 39,8 19,5
o 45 41,5 40,1 20,1
Furrow irrigation
50x20 43,6 40,6 20,4
11i, hospital (Kaz NIACP)
o 45 52,6 39,1 19,2
Drip irrigation
50x20 54,6 39,6 19,5
L 45 44,5 39,4 19,8
Furrow irrigation
50x20 46,6 39,8 19,2

The results of studies to assess the elements of productivity and quality of soybean seeds cultivated
with drip and surface irrigation in the areas of Kyrgyz Alatau of Zhambyl region and Ili Alatau of Almaty
region showed that these indicators were more aligned and were within their genetic limits.

At the same time, there is a fairly high stability despite the conditions of their cultivation both in
terms of large-scale and quality. The level of protein in the variety Lastochka was within 39.1-40.6% and
fat was 19.2-20.4%.

It is known that the integral indicator is the productivity of cultures. This figure varies depending on
the conditions of cultivation. The highest yields in both areas of the experiments were obtained by drip
irrigation on a wide range two-line sowing. It is 51.6 c/ha in the conditions of the Kyrgyz Alatau, and 54.6
c/ha in the conditions of the Ili Alatau. The lowest yields were obtained by furrow irrigation on a wide
range two-line sowing.

Conclusion. The studies done in the Shu-Talas Water basin of Zhambyl region and Balkhash-Alakol
basin of Almaty region revealed that the quantitative indicators of the irrigation norm (m’/ha) depend on
the characteristics of the soil-hydrological state (the more hydromorphic, the less than the norm), the agro-
climatic conditions of the region (the drier, the more irrigation standards).

The highest yields were obtained by drip irrigation on a wide range two-line sowing in both zones. It
is 51.6 c/ha in the conditions of the Kyrgyz Alatau, and 54.6 c/ha in the conditions of the Ili Alatau. The
lowest yields were obtained by furrow irrigation on a wide range single-line sowing.

C.B. Kenen6aes', P. Exnazapksissr’, I1. A. Kanamuukos?, C. B. [lugopenko’

'HAO «Ka3ak yJITThIK arpapiblK YHHBEpCHTET», AnMathl, Kazaxcran,
2«KasaK cy mapyauiblibFsl FEUIBIME-3epTTey HHCTHTYTh JKIIIC, Tapas, Kazaxcran,
Kazax eriHuiiik sxoHe 6CiMJIIK IapyalIbUIbIFbl FBUTBIMH 3€PTTEY HHCTUTYTHI,
Anmaneibak aybuibl, Kapacaii aynanbsl, Anmarsl o0unbickl, Kazakcran

KA3AXCTAHHBIH OHTYCTIK ’KOHE OHTY CTIK-HIBIFbIC AMMAFBIHJIA
CY PEXXUMIHIH MAUBYPIIAK JAKBIJIBIHBIH O HIMAIJIIKKE 9CEPI

AnHoTtanmus. Cyapy >KbULIAMIbIFBIHBIH CaHIBIK KOPCETKIIITepl alMaKThIH TONBIPAK-THAPOJIOTHSIBIK KaCHEeT-
TepiHe )KoHE KIMMATTHIK JKaFJaiapbiHa OaiTaHBICTHL

Eki afimakTa xorapsl eHIMILUTIK KpIpFer3 AnataysrHeig 51,6 1/ra skarqaifblHIa TAMITBUTAI Cyapy jKOHE KeH KO-
JIAKThI eKUTIK ericTiK ajbIHIbI, all e AsarayblHbIH KaFqaibiHaa — 54,6 1/ra TeMeHri @HIMAUTIK KOpCeTKil jaana-
JBIK JIKANTa KApBIKIEH Cyapy apKbUIbl aJIbIHFaH.

Tyiiin ce3mep: cyapmaibl €riHIIUIK, TaMIIBUIATHIN Cyapy, MailOypiak, »*ajirmbl Cy TYThIHY, Cyapy *bULIaMm-
IBIFBI.
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C.B. Kenen6aes', P. Exnazapksisr’, I1. A. Kanamuukos?, C. B. [lugopenko’

'HAO «Ka3axckuii HalMOHATBHBIN arpapHbIil yHHBepcHTeT», AnMarsl, Kasaxcra,
2TOO «Kazaxckuii HAy4YHO-HCCIEeI0BATEIbCKUI HHCTUTYT BOIHOTO X03stiicTBay, Tapas, Kazaxcraw,
3TOO «Kazaxckoro HAyYHO-HCCIIEI0BATENECKOTO HHCTUTYTA 3eMIICICIINS U PACTCHUEBOICTBAY,
noc. Anmaneibak, Kapacaiickuii paiioH, AamaTuHcKas ooiactsb, Kazaxcras,

BJUSHUE PEXXVUMA OPOIIEHUS HA YPOKAHHOCTH COM
HA IOT'E 1 IOT'O-BOCTOKE KA3AXCTAHA

Annotanusi. KonndecTBeHHbIE MOKa3aTeIM OPOCHTEIFHONH HOPMBI 3aBUCST OT IOYBEHHO-THIPOIOTUYECKUX
0coOeHHOCTEH M KIMMAaTHYECKUX YCIIOBHH pETHOHA.

HawmBricnire mokasaresii ypojkaifHOCTH B 00€MX 30HaX IIOJMYYeHBI IPH KAIeIbHOM OPOLICHHH M IIHPOKOPSA-
HOM JBYCTPOYHOM TIOCEBE, B ycimoBmsix Kuprmsckoro Amaray 51,6 m/ra, a B ycnoBusix Mnmiickoro Anartay — 54,6 ra.
CaMble HU3KHE TTOKa3aTeI YPOKAHHOCTH IOJy4EHBI IPU OOPO3JKOBOM IOJIMBE B IIHPOKOPSIHOM OIHOCTPOYHOM
HOCeBe.

KoroueBble ciioBa: oponraemMoe 3eMiefelne, KaeilbHoe OpOLIeHHe, cosd, CyMMapHOe BOJOIOTpedIeH e, 0po-
CHUTeIbHast HOpMa.
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USE OF LABOR AS THE MAIN ECONOMIC FACTOR

Abstract. The mechanism of regulation and use of labor resources on the basis of improving the organization
of production was reviewed. The article reflects the state employment policy of the population as part of the socio-
economic policy aimed at solving the problem of employment by increasing the effectiveness of employment pro-
grams, developing a system of social partnership, encouraging the mobility of the economically active population
and enhancing the flexibility of the labor market. The experience of foreign countries, in particular the People’s
Republic of China (PRC), in which the agrarian reform is aimed at supporting the development of small and me-
dium-sized businesses, the implementation of a program of using substantial investments in the development of
primary education, health care, and the state services system, is considered. It is revealed that the model of the
domestic labor market should be based on the use of the most acceptable elements, taking into account the advan-
tages of the country.

The mechanism of functioning of the labor market in the agricultural sector should be considered in the totality
of forms, methods for implementing the economic laws of reproduction of the labor potential of the village, the rela-
tions of interaction between the demand and supply of labor. Self-employment is considered as a form of em-
ployment that unites an employee and an employer in one person, as a form of mitigating labor contradictions of
interests - a family business, workers of cooperatives and the advantage of this form of employment can be defined
in the freedom to choose a sphere, independent business activity, free work schedule, reliance on one’s own initia-
tive, direct dependence of earnings on the income of the enterprise.

Keywords: labor resources, mechanism, conditions, enterprises, use, region, support, population, self-employ-
ment, forms.

Introduction. Labor resources as well as natural, financial and capital are the main economic factors.
Labor resources include people engaged in economic activities in various industries, and unemployed,but
capable of work.

Solving the problem of providing the population with food depends to a decisive extent on the effi-
ciency of the use of labor resources. Due to the high availability of labor, insufficient development of
labor-intensive industries, concentration, specialization of production, as well as other factors, in some
regions a certain part of labor is not used, and a significant part is used inefficiently. The fundamental
issue of economic recovery based on the full and effective use of labor resources is the improvement of
the organization of production, taking into account the existing significant zonal differences [1].

For a country, given its regional and geopolitical features, issues of employment and use of labor
resources are of particular importance. The regions are characterized by a sharp difference in the condi-
tions that determine their production capabilities: the availability of agricultural land resources and their
bioclimatic potential; the condition of the material and technical base of production and processing of
agricultural products; the development of a transport system providing links with food suppliers and
consumers in other regions and countries; the level of purchasing power of the population; regional and
national traditions of food consumption, as well as the ability to meet the demand for it through its own
production [2].
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Research methodology. In modern conditions, a mechanism for regulating the labor supply of en-
terprises and the search for ways to improve the efficiency of the use of labor resources are required,
which is of tremendous political and socio-economic importance.

The regional economy needs a mechanism for regulating and improving the efficiency of use of labor
resources of enterprises, business entities, which makes it possible to solve many socio-economic issues
[3]. This mechanism is necessary for: increasing production; implementation of full employment; creating
favorable conditions for the life of workers; recruitment, training and retraining; rational balance of
production resources and their use; connections to the emerging labor market; rural development,
stabilization of the rural population, preservation of folk traditions.

The study of resources for labor activity is of great importance in assessing the labor market and the
conduct by the state of an appropriate demographic policy in order to influence the processes of repro-
duction of the population and its employment [4].

The state employment policy is part of the social and economic policy of the state, aimed at resolving
employment problems in the economy through improving the efficiency of employment programs,
developing a social partnership system, encouraging the mobility of the economically active population
and increasing labor market flexibility.

Results. The study of labor market indicators makes it possible to judge the effectiveness of state
policies in the field of employment regulation, which is unlawful to consider outside economic processes,
which are objective prerequisites for the realization of opportunities, both of an individual and the
population as a whole [5].

The agrarian and industrial complex of Kazakhstan for 11 months of 2018 produced goods and ser-
vices for KZT 4167.6 billion. In January-November 2018, gross output of products and services in the
agriculture, forestry and fishery sectors in Kazakhstan increased by 2.9% compared to last year. The
highest rates of agricultural production is detected in the Almaty region. The production of products
and services in agriculture with indicators ranging from 200 to 400 million tenge was recorded in the
regions: Akmola region - 400863.5 million tenge, 9.6% of the total total production, Kostanay region -
376 845.7 million tenge, 9%, Zhambyl region- 248 103 million tenge, 4, 6%, Karagandy region -
245 867.2 million tenge, 5.9%, Pavlodar region - 210 666 million tenge, 4, 5% and Aktobe region -
206 378 million tenge, 5, 5%.

Of particular interest to the Kazakhstani labor market in the agroindustrial complex is the experience
of the PRC, where the agrarian reform went beyond the framework of agricultural production. China is
characterized by a successful policy to combat unemployment and poverty, which, despite the country's
low GDP, reduced the proportion of families below the subsistence level to 6% of the population and,
after two decades of economic reforms, the number of people in absolute poverty decreased from 260 to
42 million the following main factors contributed to this: support for the development of small and
medium-sized businesses, the implementation of a targeted program to combat severe forms of poverty,
the use of significant investments in the development of early education and primary health care, in the
state system of services.

Particular attention was paid to the fight against illiteracy, as one of the causes of the poverty of the
rural population and, in particular, the youth and women.

The study of the formation of the Kazakhstan model of the labor market showed that at the initial
stage of its formation was carried out according to the Swedish model [6].

Then, certain features characteristic of the Japanese model were identified, for example, life-long
employment in certain large enterprises. Also, elements of the Japanese model of the labor market include
the use of various methods of reducing working hours, weeks, and forced vacation, which, in turn, con-
tributed to the formation of high hidden unemployment in workplaces on a very large scale, especially in
rural areas.

The model of the Kazakhstan labor market should be based on the use of the most acceptable
elements of each of these models, taking into account the advantages of the republic.

The study of the mechanisms of functioning and regulation of the labor market in the agrarian sphere
of the most developed countries led to the following conclusions:

- the mechanism of functioning of the labor market in the agrarian sector should be considered as a
set of forms, methods for implementing the economic laws of reproduction of the labor potential of the
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village, the relationship between supply and demand of labor, resulting in determining the market price of
the commodity-labor force - wages and the equilibrium employment parts of the rural population;

- the functional method of studying the mechanism of the existence of the labor market makes it
possible to establish the general level of wages in the agro-industrial complex and the level of rural
unemployment and their definition in specific labor markets to competitors;

- the mechanism for regulating the labor market in the agro-industrial sector is an adaptive response
of production relations aimed at regulating the contradictions in the functioning of the labor market at
various levels: macro, micro, international, regional;

- specific forms of the labor market regulation mechanism in the agrarian sphere are forms of balan-
cing the contradictions in the functioning of the labor market, which develop under the influence of
ongoing changes in productive forces and production relations that are often violated, which leads to the
manifestation of new ones [7].

By international standards, the share of the employed population in relation to people of working age
15-64 years old in Kazakhstan is at a high level of 73%, which corresponds to the level of the developed
countries of the West. This high employment rate is associated with a high proportion of the self-em-
ployed population, whose share reaches 25% of the employed population, whereas in developed countries
the share of the self-employed accounts for only about 10% of all employed.

The share of the self-employed population has consistently decreased since the beginning of the two
thousandths, when it was 45% relative to total employment to 25% by now, while there is no certain
numbers about the self-employed.

Self-employment is considered to be a form of employment that unites an employee and an employer
in one person, or finds a form of easing labor-related contradictions of interests (family business, em-
ployees of cooperatives). As advantages of this form of employment, one can point to the freedom of
choice of the sphere and independence of entrepreneurial activity, free work schedules, reliance on one’s
own initiative, direct dependence of earnings on the income of an enterprise [8]. The spread of self-em-
ployment in the world is quite high, for example, in Romania, Turkey, Greece, their share exceeds 30%.

In terms of industry, the share of self-employed reaches 40% in agriculture in Poland, 20% in
construction in the UK, 40% in trade in Spain, 20% in professional field, scientific and technical activities
in Sweden, 18% in humanitarian services in Germany.

But it is important to note that all self-employed in Western countries pay taxes after paying social
payments. In Kazakhstan, for the self-employed, except through individual entrepreneurship, there is no
working model for paying taxes because of the low incomes of the self-employed, and here seems to be a
problem of rather costly administration of this kind of activity.

At the same time, from 2018, a local government budget is being introduced at the level of a city of
district importance, a village, a rural district, and it is possible at this level that it will be easier to identify
self-employed people, including through outsourcing of self-employed individual types of work.

In the regions, a significant proportion of self-employed is concentrated in the southern, southeastern
and northern regions, where agriculture is widespread, and especially in rural areas, where the share of the
self-employed is more than half of all employed.

With the help of the balance of labor resources, sources of the formation of labor, connections and
proportions in its distribution by sectors of the economy and types of economic activity between
individual regions of the country are discovered [9].

In 2013-2017 in the republic as a whole, the growth of the economically active population in the
baseline scenario averaged 127.8 thousand people. At the end of the second half of 2017, the population
of Kazakhstan exceeded 18 million people. This reflects the continuing trend of population growth.
However, the age structure of the population undergoes significant changes - the working-age population
of 15-64 years is decreasing due to the failure of the birth rate and the mass outflow of the population in
the 1990s. This is reflected in the reduction in the number of young people aged about 15-25 years old,
but is reflected in the increase in children under the age of 15 years old and those over 65 years old.

And by the end of 2017, the number of economically active population was 9.5 million people, with a
total population of the Republic of Kazakhstan of 18.16 million people. At the same time, in some
regions, due to a reduction in the population, a reduction or a slight increase in the number of econo-
mically active population is expected.
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These regions include four regions (Akmola, Kostanay, North Kazakhstan, including East Ka-
zakhstan regions).

The growth of the economy and the economically active population led to an increase in the number
of employed by the beginning of 2018 to 9.16 million people. For comparison, by the end of 2014, their
number was 8.54 million people. The increase in the number of people employed by region is uneven.
This is due to the various expected demographic trends and development indicators. The largest growth in
the number of employed is observed in Astana (107 thousand people as of January 1, 2018), the smallest -
in the North Kazakhstan region (2.7 thousand people), in East Kazakhstan 61.6 thousand people. Analysis
of labor resources in individual regions corresponds to the development of labor resources in the country.
For example, the East Kazakhstan region is one of the promising regions of Kazakhstan and has a
developed infrastructure. The basis of its economy are the mining industry, the metallurgical and ma-
chine-building industries, as well as the agricultural sector of the economy, there are great opportunities
for the development of tourism.

In connection with these positive changes in the economy of the country's regions that have emerged
over the past decade, trends continue to change in the structure of distribution of workers by types of
economic activity, such as the mining and manufacturing industries, engineering, agriculture, and the
service sector. Against the background of economic growth, an increase in the efficiency of using labor
resources and an increase in the share of the self-employed population by 2.4% is expected.

In a number of regions of Kazakhstan, the regional authorized organization for the implementation of
the second direction of the Employment Program 2020 is defined by the Fund for Financial Support of
Agriculture.

For the current state of economic development, rational distribution of productive forces is of par-
ticular importance, allowing us to ensure greater production efficiency, to obtain maximum profit with
careful, rational use of natural resource potential, preservation and improvement of the environmental
conditions of the population. At the same time, the complex use of natural resources, the introduction of
waste-free technologies in the processing of raw materials and fuel are important [10].

With the current location of production in the market conditions, the restructuring of the entire
economic system, the socialization of the economy, and the equalization of the levels of economic
development of certain regions of Kazakhstan are of particular importance.

Improving the territorial structure of the economy, ensuring a rational combination of economic and
social development of each subject, region, should be aimed at improving their interaction in the econo-
mic complex of Kazakhstan, the complexity of their development, the formation of territorial-industrial
complexes and industrial centers, the rational development of their natural and economic resources.

In the production of agricultural products, it is necessary to take into account the requirements of
both biological and general economic laws. An important characteristic of the use of labor resources is the
sectoral structure of employment.

The main reason for influencing the efficiency of the use of labor resources is the seasonal nature of
agricultural labor. It is caused by the seasonality of production and the discrepancy between the produc-
tion period and the working period. Reducing annual seasonality and improving the use of labor resources
can be achieved: by improving the sectoral structure of production, taking into account regional and sec-
toral conditions; development of subsidiary industrial productions and crafts; improvement of economic
incentives for workers and the development of entrepreneurial activities in rural areas [11].

An important direction of the state active policy of employment and social support for persons left
out without work is professional training of the population. Conducting a variety of training activities
improves the professional qualities of workers, enhances the competitiveness of the non-working popu-
lation through training new occupations, advanced training and retraining based on the situation on the
labor market.

Limited employment in rural areas, low territorial and socio-professional mobility of the rural
population, poor social protection for the unemployed hamper the process of optimizing the level and
structure of employment. [12]. The dynamics of the labor market over the past years shows that the
greatest regional differences in the level of unemployment occurred at the very beginning of the reforms
(in 1992), but by the beginning of the 21st century there was some stabilization and decrease in this
indicator.
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One of the most effective forms of using industrial, labor, material resources of a village is a rural
industrial enterprise, the main functions of which can be: the development of local raw materials; effec-
tive use of the production potential of the territory; reducing unemployment by creating new jobs; streng-
thening the rural economy; an increase in the rate of accumulation and savings. By the nature of their
activities, rural industrial enterprises can be divided into such types as industrial, construction, transport,
trade, and service [13, 14].

When combined with the development of agriculture and industrial production, its profitability
increases manifold due to a more rational use of the industrial, labor and raw material resources of the
village. As a result of a combination of various occupations, the labor of agricultural workers over the
course of a year becomes relatively uniform. [15] Easy labor change occurs where there are handicraft,
processing, or industrial enterprises.

Findings. The combination of the production and processing of agricultural raw materials directly at
the places allows reducing costs, reducing losses, especially of perishable and untransportable products.
Waste from recycling is disposed of as animal feed or fertilizer. Integration also provides an opportunity
to get rid of intermediaries in the transportation of agricultural raw materials and products. The creation of
industrial enterprises can be one of the most effective areas of agricultural growth and integrated rural
development.

With the current disparity in the prices of products, agriculture currently cannot develop indepen-
dently at a high rate, the village has practically no resources for this. That is why the creation of industry
in the countryside can be one of the factors for the rise of agriculture, the improvement of the well-being
of rural residents, and the strengthening of rural society. The combination of rural and industrial activities
offers great opportunities for increasing investment in the development of agricultural production itself.

K. E. EaraeBa
Kazak yiITThIK arpapibelK yHUBepcuTeTi, Anmarel, Kasakcran

EHBEK PECYPCTAPBIH
BACTbBI 9dKOHOMUKAJBIK ®AKTOP PETIH/IE MMAMJAJIAHY

AHHOTauMs. OHAIPICTI YHBIMAACTHIPYABI KETUIAIPY HETi3iHIEe €HOCK PecypCTapblH peTTey JKoHe HaigaiaHy
MeXaHU3Mi KapacTeIppUIFaH. JKyMBICIIEH KaMTyIbl KaMTamachl3 eTy OarmapiaMaiapbIHBIH THIMAUITIH apTTHIpY,
QJIIEYMETTIK OpINTECTIK KYHECiH AaMBITy, SJKOHOMHKAJIBIK OEJICEH/l XalBIKTBIH YTKBIPIBIFBIH BIHTATAHIBIPY XKOHE
eHOEeK HapbIFBIHBIH HKEMJIUIITH KYIIEHTY JKOJIBIMEH XaJIBIKThI )KYMBICIIEH KAMTY MOceJleiepiH nienryre OarbTTaiFan
QJIEyMETTIK-OKOHOMHKAJIBIK CasCaTThiH Oip 0eJIiri peTiHAe XaJbIKThl KYMBICIIEH KaMTyIbIH MEMIIEKETTIK CascaThl
kepceriiren. lller enmepnin, artan aiitkanma, KXP Toxipubeci Kapasmbl, OHAA arpapiiblK peopma INarbiH XKOHE
opTa OM3HECTI JaMBITYIbl KojjayFa, Oacrayblm OimiM Oepyai, AEHCAyJbIK CaKTaylbl AaMbITYFa, MEMJICKETTIK
KbI3MET KepceTy KyHeciHe ejeysli MHBEeCTHLMsUIapAbl Nakaanany OarapiiaMachlH XKy3ere achblpyra OarbITTaliFaH.
OTaHABIK €HOCK HAPBIFBIHBIH MOJIEINI SIIH apTHIKIIBLUIBIKTAPBIH €CKEPE OTHIPHII, HEFYPIIbIM KOJIAMIIBI SIeMEHTTeP/I
maiianaHyFra Heri3/eyi THiC eKeHi aHBIKTaJIIb.

AyBUT IapyalIbUTBIFBl CaJlaCHIHIAFbl €HOCK HAPBIFBIHBIH JKYMBIC i1CTEY MEXaHW3MIH aybUIABIH €HOCK JJIeyeTiH
YAaibl OHIIPYAIH SKOHOMHKAJIBIK 3aHIAPBIH ICKE achIpy HBICAHAAPHl MEH OMICTEPiHIH, KYMBIC KYIIiHIH CYPaHBICHI
MEH YCBHIHBICHI apachIH/IaFbl ©3apa iC-KUMbLJI KaThIHACTAPBIHBIH JKUBIHTHIFbIHIA Kapay KaeT. O31H-e31 )KYMBICIICH
KaMTy KbI3SMETKEP/iH JKOHE KYMBIC OepymIiHiH Oip TyJIFaHbl OipiKTipeTiH KYMBICTIEH KaMTy HBICAHBI PEeTiHIE, MY-
JIeNIepIiH eHOCK KalIIbUIBIKTAPbIH KEHUIICTY HBICAHBI PETIH/IC-0TOACKUIBIK OU3HEC, KOOIIEPATUBTEPIiH KbI3METKEp-
Jiepi )KOHE OChl KYMBICIIEH KaMTy HBICAHBIHBIH apTHIKLIIBUIBIFBIMEH CallaHbl TaHJay OOCTaHABIFBIHIIA, KACIITKEPIiK
KBI3METTIH TOYEJCI3IITiH, epKiH KYMBIC KECTECiH, 63 0acTaMallbUIbIFbIHA CYHEHII, TaOBICTHIH KICIIOPBIH KipiciHe
TIKEJIeH TOYEeNIUIITH aHBIKTayFa OOJaIbI.

Tyiiin ce3mep: eHOex pecypcrapbl, MEXaHHU3M, IIAPTTApP, KACIMOpBIHAAp, NalianaHy, aiMak, KoJiaay, XaiblK,
©31H-631 KYMBICIICH KaMTy, HbICAHAAP.




Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

K. E. EaraeBa
Kasaxckuit HallMOHANBHBIN arpapHbIi yHUBepcHUTET, AnMatel, Kazaxcran
HNCITIOJBb30BAHHUE TPYJOBBIX PECYPCOB KAK I''IABHOI'O 9 KOHOMHUYECKOI'O ®AKTOPA

AnHoTanus. PaccMoTpeH MexaHM3M peryIMpoBaHIs H HCIOIH30BAHUS TPYIOBBIX PECYPCOB Ha OCHOBE COBEp-
IICHCTBOBAHUS OpTaHU3allMK TpPOM3BOACTBAa. OTpakeHa TOCYAapCTBEHHAsl ITOJMTHKA 3aHATOCTH HACEICHUS Kak
YaCTH COIMAIIbHO-DKOHOMUYECKOH MOTUTHKH, HAIIPABICHHON Ha pelleHre Mpo0IeMbl 3aHATOCTH HACEICHHS ITyTeM
NOBBIIICHUS] YPPEKTUBHOCTH NPOrpaMM OOECIEUYECHUs 3aHITOCTH, Pa3BUTHSI CUCTEMBI COLMAJIBHOTO MapTHEPCTBA,
CTUMYJAPOBAaHUSI MOOWMIBHOCTH 3KOHOMHUYECKH AKTHBHOTO HACEIEHHS W YCHWJICHHS THOKOCTH pBIHKA TPYyZa.
Paccmotpen ombIT 3apyOekHBIX cTpaH, B dactHoctd KHP, B koTOpoii arpapHas pedopma HampapicHa Ha
MOJIJIEPKKY Pa3BUTHUS MaJIOTO U CPEJHEro OM3Heca, OCYIIECTBJICHHE HMPOrpaMMbl HCIOJIBb30BaHUS CYLIECTBEHHBIX
WHBECTHLIMI B pa3BUTUE HAYaJbHOTO 00pa30BaHus, 3[]paBOOXPAHEHHS, B TOCYIapPCTBEHHYIO CUCTEMY yCIyr. Bpisis-
JICHO, YTO MOJIeJIb OTEYECTBEHHOI'O PBIHKA TpyJa J0JDKHA OBITh OCHOBaHAa Ha HWCIIOJIb30BaHMU Haubojiee IpHeM-
JIEMBIX JJIEMEHTOB C yYETOM MPEUMYILECTB CTPAHBL.

Mexann3Mm (QyHKIMOHHPOBAHHMS PHIHKA TPYAA B CEIbCKOXO3IHCTBEHHOH cdepe HeoOX0quMO paccMaTpuBaTh B
COBOKYIHOCTH ()OpPM, METOJIOB peaTM3allil SKOHOMHYECKHX 3aKOHOB BOCIIPOM3BOJICTBA TPYIOBOTO MNOTEHIMAJA
cela, OTHOUICHUH B3aUMOJEHCTBUS MEXIY CIIPOCOM H TPEIIOKECHUEM pabodel ciitbl. PaccMoTpeHa caMo3aHITOCT
Kak (opMa 3aHATOCTH, OOBEAMHAIONICH PaOOTHIKA U PabOTOMATEIsI B OJHOM JIHIE, KaKk popMa CMATYCHUS TPYIIO-
BBIX NPOTHUBOPEUYNII MHTEPECOB — CEMEHHBIN Om3Hec, pabOTHHKHA KOONEPaTHBOB M IMPEUMYIIECTBOM 3TOH (HOpMBI
3aHATOCTH MOXKHO OTIPENENUTh B CBOOOE BHIOOpa chepbl, HE3aBUCUMOCTH NPEANPUHUMATEIBCKON IeATENIEHOCTH,
cBoOomHOM rpaduke padoThl, Oomope Ha COOCTBEHHYI0 WHHIIMATHBHOCTH, NMPSMON 3aBHCHMOCTH 3apaboTKa OT
J10X0/1a IIPEAIPUATHS.

KiroueBble cjioBa: TpyIOBblE PeCypChl, MEXaHM3M, YCIOBHUS, NMPEANPUATHS, UCIOIb30BAHUE, PETHOH, MOJ-
JIep)KKa, HaceJIeHUE, CAMO3aHSITOCTh, (DOPMBI.

Yeltaeva Kuralay, Senior lecturer, master, The Kazakh National Agrarian University, Almaty, Kazakhstan;
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RESEARCH OF TRANSFORMATION OF BIOGENOUS ELEMENTS
IN WATER ECOSYSTEMS OF THE SOUTHERN ARAL SEA AREA

Abstract. The mathematical imitating model which considers spatial transfer of biogenic elements for water
ecosystems is presented. The model can be used for forecasting and the solution of problems of protection and ra-
tional use of natural water resources of Southern Aral Sea Area. The used mathematical simulation model also
considers spatial transfer of components of phosphorus a water flow and with its help it is possible to estimate
correctly the main components of receipt and account balance of phosphorus for the studied water ecosystem. The
role of internal and external flows in forming of balances of separate forms of phosphorus is various. In small reser-
voirs intake of phosphorus from ground deposits makes direct impact on a reservoir eutrophication. It is established
that intraspecific distribution of speeds of biochemical transformation P is determined in no small measure by
temperature and transparency of water, and also illumination of a surface of the water.

Key words: water ecosystems, Southern Aral Sea Area, imitating model, biogenic elements, component, balan-
ce, phosphorus, eutrophication.

Introduction. One of the most important indicators of degradation in Southern Aral Sea Area is the
deterioration of the water used by the population in the drinking purposes, arising owing to considerable
anthropogenous impact on water resources. Considering deficiency of fresh water in Southern Aral Sea
Area and universal pollution of water in the Amu Darya River, on all her extent, the Government of the
Republic of Uzbekistan has developed a complex of actions for protection of water resources, to increase
in water content of some lake systems and transformation of some lakes into lake and pond farms.

Change of the water mode due to natural interannual climatic changes, and also through expected
large-scale water management actions can lead to violations of the balances which have developed in
reservoirs between receipt and carrying out of biogenous elements and organic substances and from here
to such undesirable consequences as process of an eutrophication of reservoirs and deterioration of water
resources in general [1].

In recent years because of sharp increase in dumping of nitrogen and phosphorus in reservoirs and
waterways, and also as a result of control of a drain of many flat rivers, in them there were peculiar vio-
lations of the hydrochemical and hydrobiological mode of reservoirs. Formation of organic substance at
intensive development of phytoplankton has increased, for example, and the trophication of reservoirs
[11, 5, 6, 2]. Accumulation of the biogenous elements coming to water ecosystems with an agricultural
drain promotes accumulation of biogenous elements that leads to formation of a certain mode inherent in
eutrophication lakes [2].

Objects and methods. Biotic components of water ecosystems reflect the trophic status of a water
object which, in turn, depends on amount of the organic substances dissolved in water. According to it
populations, types and communities of organisms have a certain level of tolerance at this conjuncture.
There is a set of methods of assessment of a condition of water ecosystems in various parameters. At the
same time most of them is applicable not to all categories of water objects and factors of influence. Some
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developed methods of the integrated estimates allowing to apply them on any water objects and to
assessment of the majority of factors of influence are known [3]. So, for example, the amount of the
biogenous substances dissolved in water is an integrated indicator of a condition of waters and water
ecosystems in general as it consists of the organic substances which have arisen in the course of activity
of the organisms at all trophic levels and also brought from the pool of a reservoir as a result of natural
and anthropogenous processes.

Discussion. Eutrophication of many reservoirs first of all it is caused by increase in phosphoric
loading. In this regard, we have made an attempt to track regularities of distribution of forms of phospho-
rus in water, his balance, definition of characteristics of phosphoric loading and streams of his forms in
ecosystems by means of imitating model of phosphoric system in the lakes Dautkul and Shegekul —
important objects of economic value. The model is based on the principles and methodology of the system
analysis: in her variety of forms of finding of substances of a different origin in the water environment,
various interactions of components of the chemical and biological nature and influence on them physical,
chemical and biological processes are considered. The model, on the one hand, reproduces development
of processes of biotransformation and circulation of forms of phosphorus, and with another reflects
variability of content of oxygen (an integrated indicator of a condition of the water environment) [7, 12].

The used mathematical simulation model also considers spatial transfer of components of phosphorus
a water flow and with its help it is possible to estimate correctly the main components of receipt and
account balance of phosphorus for the studied water ecosystem. The role of internal and external flows in
forming of balances of separate forms of phosphorus is various. In small reservoirs intake of phosphorus
from ground deposits makes direct impact on a reservoir eutrophication. It is established that intraspecific
distribution of speeds of biochemical transformation P is determined in no small measure by temperature
and transparency of water, and also illumination of a surface of the water. The maximum speed of con-
sumption of DIP phytoplankton constitutes 0,39 mg of R, year, and allocations — 0,097 mg R, year. The
interactions of the specified forms of phosphorus (R) considered in model constitute a basis of
biochemical processes, create a certain mode of functioning of an ecosystem and a general orientation of
transformation of phosphorus in a reservoir [9, 10].

Analyzing the received values P, it is possible to note that the main role in external phosphoric
loading of the lake belongs to external inflow which arrives in the form of DIP (its receipt with a river
drain constitutes 0,197 mg P / (1 year), or 70,7% of intake of phosphorus of general. 21,2 and 2,1% are the
share of a share of DP and DOP. It is established that among forms of phosphorus DIP (76,4%) domi-
nates. The greatest carrying out of phosphorus a water flow is the share of DIP (50,6%) and of the amount
of phytoplankton and bacteria of F+B (23,4%), and also phosphorus in PD detrital (17,3%) and phospho-
rus of organic DOP (8,7%). Possibly, it is caused by the fact that the above-named part of forms of
phosphorus is connected with phytoplankton and bacteria, and a part is taken out with a drain. Especially
it should be noted that the main accumulating of forms of phosphorus happens in ground deposits in the
form of DIP (94,2%) where its inventories are quite big that the of processes can't but affect nature. Under
certain conditions (especially anaerobic, in lack of oxygen) a part of phosphorus is released, thereby, sti-
mulating development of autotrophic organisms, changing the level of production processes that leads to a
reservoir eutrophication, that is phosphorus is a material basis of secondary pollution of reservoirs, and
ground deposits — the eutrophication microcenters. At the same time, the more phosphorus arrives in the
researched reservoir, the more actively in it there are processes of its transformation. Partially it is caused
by influence of activity of the community of hydrobionts reacting definitely to fluctuations of external
conditions. Change of a ratio of forms of phosphorus in the water arriving in a reservoir and following
from it is explained, apparently, by change of conditions of transformation of phosphorus in a reservoir.

Conclusion. Thus, in recent years influence of human activities on water resources sharply ampli-
fied. To the main types of economic activity exerting the greatest impact on water resources of the region
water consumption for agricultural, industrial and municipal needs, and also dumping’s into reservoirs of
sewage is. Forming of quality of water in water objects — process difficult, many-sided, depending on a
complex of the various factors connected with functioning of water ecosystems and with conditions of a
surrounding landscape and a bed of a reservoir [8, 11]. It is established that the existing economic mecha-
nisms of conservation are inefficient first of all because don't create incentives of application of resource-
and energy-saving technologies and don't provide sufficient means from payments for emissions and
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dumping’s, placement of waste and use of natural resources for financing of nature protection activities in
required scales. The problem of rational use of water resources of the region of Southern Aral Sea Area
purchases the increasing sharpness every year and determines need of holding big organizational and
technical actions. Of which can be one such as:

— monitoring system recovery limnic of ecosystems of the region Aral Sea Area;

— creation of the regional inventory of hydrobionts development and deployment of new methods of
data collection and processing about a biodiversity, the structurally functional organization and main
types of anthropogenous impact on ecosystems of reservoirs;

— implementation of modern GIS of technologies;

Results of the conducted researches allow explaining observed features of functioning of water
ecosystems and specificity of dynamics of phosphorus where he acts as one of parts of the trigger in the
course of an eutrophication of reservoirs. The model can be used for forecasting and the solution of tasks
of protection and rational use of natural water resources of Southern Aral Sea Area.

C. M. Mamo0etyJuiaeBa, A. K. Kyp6anuszos, I'. 7K. Hypranuesa

OHTYCTIK APAJI OHIPIHIH CY PKOKYHUECIHJETT
BUOTEHJI DJEMEHTTEPAIH TPAHC®OPMALMSICBHIH 3EPTTEY

Annotanus. Maxkanaga OHTYCTIK Apaj eHIpIHICTI Cy IKOXKYHeIepiH dBTpOPUKANUIAY HPOLECTEPIH 3ePTTEY
HOTIKeNepi kenTipiareH. @ocdop GpopmasapsiHbIH CyIaFbl HETI3r1 Tapaiybl, OHbIH O0anaHchkl, OHTYCTIK Apan eHipi-
HiH cy 3KoXy#Henepinzeri Gocdop xKykTemeciHiH cunarramaiapblH aHbIKTay ecenTeii. KongaHblaTelH MaTeMaTu-
KaJIbIK UMHTALUSUIBIK MOJENb Jie (ochop KypayblUTapbIHBIH Cy aFbIHBIHA KEHICTIKTIK TachIMAJIaHYbIH €CKepei
’KOHE OHBIH KOMETiMEeH 3epPTTENIeTiH Cy 9KOKYHeci yuIiH (ochopIbIH TYCYiHIH HEri3ri KypaybITapblH XKOHE €CEeNTiK
OanaHchIH nypbic Oaranayra Oosaabl. @ocdopablH KeKenereH TypJepiHiH OanaHcTapblH KaJlbINTACTHIPYJaFbl 1IIKi
JKOHE CBIPTKBI aFbIHAAPABIH pei optyp:ii. lareiH cy KoiimanapblHIa TOMBIPAK MITiHAUIEpiHEH (ochop amy cy
alilbIHBIHBIH, ABTpO(dUKanuschiHa Tikened acep ereni. DochopablH OMOXMMUSIIBIK alHAIY KbULIaMJIbIFBIHBIH
TYpiliIik OeiHyl CylIbIH TeMIIEpaTypackl MEH MOJIIpIIiriMeH, COHIali-aK Cy O€TiHIH MOJIAIPIITiMEH aHbIKTaIabl.

Tyiiin ce3nep: cy skoxyiienepi, OHTYcTiK Apasl eHipi, IMUTALMSUIBIK MOAENJIEY, OMOTEH I dJIeMEHTTep, KY-
paysiii, 6anaHc, hochop, IBTPOGUKAIHSL.

C. M. MamberyJuiaeBa, A. K. Kypoanuszos, I'. 7K. Hypranuesa

HNCCJIEJOBAHHUE TPAHC®OPMAIIMN BUOT'EHHBIX 9JIEMEHTOB
B BOJHBIX OKOCUCTEMAX IOKHOI'O ITPUAPAJIbA

AHHoTanusi. B cratbe npuBOASTCS pe3ysbTaThl MO HUCCIEIOBAHHIO MPOIECCOB ABTPOMUKAIMU BOJHBIX KO-
cucreM B HOxxHoMm Ilpuapanse. boutn paccuntansl OCHOBHBIC pacnpeneiacHus Gopm docdopa B Boxe, ero damaHca,
orpejieNieHne XxapakTepucTuk (ochopHOi Harpy3Ku B BOIHBIX dKkocuctemax HOxuoro Ilpuapanbs. Mcnonb3yemas
MareMaTruiecKkas UIMUTALUOHHAS MOJIENb TAKXKE YYUTHIBAET MPOCTPAHCTBEHHBIN MepeHoC KOMIOHEHTOB (ocdopa B
BOJIHBII TOTOK U C €€ MOMOILBI0 MOXKHO MPaBUIILHO OLEHUTh OCHOBHBIE KOMIIOHEHTBI ITOCTYIUICHUSI U Y4E€THOTo Oa-
nanca ¢ocdopa ams ucciaenyeMoit BOIHOI dKOCHCTEMbI. Pollb BHYTPEHHHUX U BHELIHUX MMOTOKOB B (DOPMHUPOBAHUH
OanancoB oTnenbHbIX GopM docdopa pasznuunel. B HeOonbIMX Bojgoemax 3a00p (ochopa U3 rpyHTOBBIX OTIONKE-
HHI OKa3bIBaET HEMOCPEICTBEHHOE BIMSHHE Ha IBTPOPHKALUIO BOJOEeMa. Y CTAHOBIEHO, YTO BHYTPUBHIOBOE Pac-
npezeneHre CKopocTeil GHOXUMHYECKOTro IpeBpalleHus: pocdopa onpenensercs B HeMaJlol CTeNeHH TeMIlepaTypoii
M MPO3PAaYHOCTHIO BOJIBI, @ TAKIKE MTPO3PAYHOCTHIO NOBEPXHOCTH BOJIBI.

KawoueBbie ciioBa: BoaHble dkocucTeMbl, OxHoe [Ipuapanbe, IMUTALMOHHOE MOJIEIUPOBaHIE, OMOTEHHBIE
3JIEMEHTBI, KOMIIOHEHT, Oaanc, Gocdop, 3BTpoduKarus.
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NORMALIZATION OF THE ULTIMATE ALLOWABLE LOAD
IN THE DRAINAGE BASIN OF THE KARATAL RIVER BASIN

Abstract. Based on the equation of hydro-chemical balance of the water of river basins and iodine factor
dependence, which characterizes the relative productivity of semi-submersible water vegetation from river flow and
the content of pollutants, a mathematical model has been developed to determine the environmentally acceptable
maximum load in the catchments of the river basin, including predicting the concentration of water pollutants in the
river, and an acceptable level of non-returnable water consumption and ecological runoff, which are realized for
determination of the maximum permissible level of natural-technogenic load in the basin of the river Karatal.

Key words: catchment of the river basin, ecology, water, substance, pollution, norm, productivity, hydro-
chemical balance equation, load, model.

Introduction. The progressive pollution of the basins of small rivers as a result of the anthropogenic
activities of urban and industrial facilities is one of the most actual problems of modern ecology science.
The actuality of the problem is related to the fact that the channels of these rivers take the main techno-
genic load from agricultural and industrial enterprises - the nature of users who are sometimes at a
sufficiently large distance from each other and belong to different administrative-territorial units in the
catchment areas of river basins.At the same time, streams perform a transport function and transfer toxic
pollutants from some territories located in the upper reaches of the river, on which they were formed and
entered into a streams, and on others - adjacent areas located downstream, which are forced to take on this
toxic and polluted stream for induced recharge. Thus, the transfer of pollutants is polluting in nature and
causes a number of problems not only ecologically, but also regulatory and economic, which requires the
need to develop methodological support for determining the ecologically acceptable maximum load in the
catchment areas of river basins.

The purpose of the study is to assess the allowable impact level in the catchments of the Karatal
river basin and, on the basis of them, to develop a mathematical model to determine the ecological flow,
allowable limits for irrevocable water consumption and pollution, ensuring the sustainability of the
aquatic ecosystem.

Materials and research methods. Based on the equation of hydrochemical balance of substances in
the catchments of river basins and the relative productivity of vegetation from river runoff and the content
of pollutants, as a function system allowing to describe the behavior of the aquatic system in a state of
stable equilibrium, taking into account the influence of natural and anthropogenic factors, a mathematical
model is obtained that characterizes the equation balance of substances, relative to concentration (C,) [1; 2]:

_ 8 G- +gb0n'(Kb'C6+Kn3'c6)_bmax'S(W)'S(C),
(4-86 +8bon) (4-86 +8&bon) (4-86 +8bon)

p

here A - is a dimensionless indicator, characterizing the ratio of the natural flow of the river (flow rate)
(Wr) to the volume of river flow (W;); g; - water flow module from catchment area, 1 /s-km?; g, - module
of water demand in thecatchment of the river basin; Cj; - specific removal of substance from a unit of
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catchment area; by, - the specific maximum volume of substances absorbed by aquatic vegetation per
unit volume of water, kg / m3; K, - ratio of return water; K, - coefficient of groundwater; S(w) - indicator
that takes into account the effect of the volume water in the river on the vegetation productivity; S(c) -
indicator that takes into account the effect of pollution in river water by the substance under consideration.
The function S(w) and S(c) characterizing the relative productivity of aquatic vegetation from river
flow (W) and the content of pollutants (C;) are one-factor dependencies, having the form of dome-shaped
curves, well described by formula V. V. Shabanov [3]:
Y Popt y \I=@opt
P ey )

b

?i
S(p)=| —— ’
Popt 1- Popt

here S(¢) - is a relative productivity of water semi-submersible vegetation; ¢; - the actual value of the
considered environmental factor; ¢,, - optimal value of the considered environmental factor; y - para-
meter of self-regulation of semi-submersible aquatic vegetation.

Thus, the mathematical module characterizing the substance balance equation with respect to
concentration (C,) makes it possible to determine the ecological allowable exposure limits based on the
Le Chatelier-Brown principle, which states that «an external influence that brings the system out of
balance stimulates processes that tend to weaken the results of this influence».

Results of the study. Based on the developed mathematical model for assessing the ecological
allowable limit of natural and man-made impact on the environment of small rivers, a numerical
experiment was conducted to determine the maximum allowable level of water use of the Karatal river
taking into account not only the volume or discharge of polluted wastewater from cities and industrial
facilities, as well as incoming collector-drainage waters from from the territory of irrigated arrays.

In this case, the dependence function of the relative productivity of water semi-submersible
vegetation on river flow (S(w)) and the content of pollutants (S(c)) will be represented as a product of the
function (S(w,c) ):S(w,c) = S(w)-S(c).

Assessment of the relative productivity of semi-submersible aquatic vegetation in the watersheds of
the Karatal river basin was estimated at the following values: y= 5.0 - the parameter of self-regulation of

semi-submersible water vegetation [4]; (pg}’” = 0.70 is the relative optimal value of the permissible limit of

the irretrievable water intake; = 0.30 is the relative optimal value of the content of pollutants in the

C
Popt
waters of the river basin; ¢; = 0-1 is the range of variation of the considered environmental factors (table 1
and figure 1).

Table 1 — Relative productivity of semi-submersible aquatic vegetation in the Karatal river basin

Range of change of the considered Indicators of relative productivity of water semi-submersible vegetation
environmental factors (¢;) S(w) S(c) S(w) - S(c)
0,0 0,000 0,000 0,000
0,1 0,005 0,464 0,002
0,2 0,052 0,864 0,045
0,3 0,185 1,000 0,185
0,4 0,396 0,897 0,355
0,5 0,665 0,630 0,418
0,6 0,896 0,399 0,358
0,7 1,000 0,182 0,182
0,8 0,867 0,054 0,047
0,9 0,463 0,005 0,002
1,0 0,000 0,000 0,000
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As can be seen from figure 1, the relative productivity of semi-submersible aquatic vegetation (S(¢))
depending on the range of variation of the considered environmental factors (¢;), having the form of
dome-shaped curves, shows that their maximum values are located in the zone of optimal values of the
environmental factors ().

S(w). S(e). S(w,c)

0.8
0.6

0.4 —t—
S(w)-S(c)

d 0j2 04 06 0.8 ' .l
A w). glc). gw.e)

Figure 1 — Relative productivity of semi-submersible aquatic vegetation (S(¢)) of the Karatal river basin depending
on the range of variation of the considered environmental factors (o; )

Herewith, the maximum value of the dome-shaped curves of the product of the function (S(w,c)),
taking into account the combined effect of the volume of water in the river (S(w)) and pollution of the
river water to certain substances (S(¢)) is within 0.40, which characterizes the lower limit of the maximum
possible value of ecological flow, ensuring the environmental sustainability of natural systems in the
watersheds of the river basin.

Based on the use of the hydrochemical balance equation of a river flow substance, that is, the first
two terms can be used to assess the external impact on the river ecological system, denoting them as a
certain concentration (C,,,), characterizing the effects of natural and man-made activities that have formed
intrawater processes where water self-purification occurs river basins [1]:

g6Co +gb0n'(Kb‘C6+Kn3‘C6),
(4-86 +&bon) (4-g6 +&bon)

here C,,, - concentration of river water formed under the influence of natural and man-made activities.
Herewith, the volume of the substance absorbed by water semi-submersible vegetation is determined
using the third term equation of the hydrochemical balance of the substance of river runoff [1]:

_ bmax - S(w)-S(c)
(4-86 + &bon)
here C,, is the indicator of self-cleaning ability of semi-submersible water vegetation, i.e.
Ch =bmax (4-g6 + &hon) -
If river water concentration is known (C,,), which are formed under the influence of natural and

man-made activities, then taking into account the self-purification ability of semi-submersible aquatic
vegetation (C,;), substance balance equation, relative to concentration (C,), has the following form [1]:

bmax - S(w)-S(c)
(A-g6 + &bon)

Cpm =

Cpb =Cp-S(w)-S(c)>

The analysis of mathematical models characterizing the substance balance equation with relative to
concentration (C,) shows that the derivative of the function describing the change in the stationary state
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of the system according to the factors under consideration, that is W; u C; must be increasing:
dCp/dw>0, dCp /dc>0.

It should be noted, firstly, the function adequately meets the condition when, for the normal deve-
lopment of aquatic semi-submersible vegetation, according to the law of Y. Liebig, a number of cir-
cumstances are required at the same time so that it loses biological stability, enough critical situation for
one of the considered factors, secondly, one-factor dependences S(w) and S(c) are determined by
concentration Cs, but not C,, since the latter is the result of the action of self-purification of the ability of
water semi-submersible vegetation (C,;), thirdly, to determine the maximum allowable impact of the
natural-man-made system C,, the derivative of the function is taken only according to the variable
parameters of the state of the river (W;, C;); fourthly, the maximum allowable concentration of river water
is determined at a fixed value of the river flow of water and vice versa fixed level of river pollution.

For determining the maximum allowable impact of the natural and man-made system in the
watersheds of the Karatal river basin, the following value of the aquatic ecosystem is used: 4 = 0,35 -
dimensionless indicator characterizing the ratio of the natural flow of the river (the rate of flow or
environmental flow) (W, umu W5) to the volume of river flow (W5); bmax=0,20 - the specific maximum
volume of substances absorbed by aquatic vegetation per unit volume of water, kg / m3;drain module
from the catchment (I / s-km?); g; = 3,55 drain module from the catchment (1 / s-km?); K;,=0.50 is the

return water coefficient; K,, = 0,25-groundwater ratio; C}O?p t =0,30 - the concentration of a substance in a

river that is optimal for water semi-submersible vegetation (g / 1); Cglax=1,00 —maximum concentration

of a substance in a river for water semi-submersible vegetation (g /1) (table 2 and figure 2).

25

Cp

0 0.2 0.4 0.6 0.8 1

Figure 2 — Dependence of water concentration (C,,,,) in the catchments of the river basin, which is formed as a result of natural
and man-made activities from the specific removal of the substance from a catchment area unit (Cjy)

Thus, as can be seen from figure 2, which was built on the basis of data from table 2, the change in
water concentration (C,,,) in the catchments of the Karatal river basin as a result of natural and man-made
activities, the concentration of water in the river (C,,) increases with an increase in the specific removal
of matter from a unit of the catchment area (Cj).

For a system analysis of the behavior of a function ¥ (C p) = f(¢), it is necessary to consider its

derivative with respect to the considered environmental factors, that is Y’(C p) =f '(go) , then the deri-
vative of these functions can be represented as follows:
' _ . JOEAY (@) _ f(@+AYD-[(9)
v(C p) = lim ~
Agp—>o0 Ag A

Thus, depending on the concentration of pollutants in the river (Cj;), the determination of its
production from the concentration of pollutants in the river dCj,/dCq, without taking into account the

— 4) ——
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self-purification ability of semi-submersible aquatic vegetation, is made in a tabular form (table 3) and is
presented in figure 3.

Table 2 — Determination of the maximum allowable range of the impact of the factors
under consideration in the catchments of the Karatal river basin

The range of impact of the considered environmental factors (Cjy)

Indicators
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

A 0.350 | 0.350 | 0.350 | 0.350 | 0.350 | 0.350 | 0,350 | 0,350 | 0,350 | 0,350 | 0,350
g6 3.550 | 3.550 | 3.550 | 3.550 | 3.550 | 3.550 | 3.550 | 3.550 | 3.550 | 3.550 | 3.550
A-g6 1,242 | 1,242 | 1,242 | 1,242 | 1,242 | 1,242 | 1,242 | 1,242 | 1,242 | 1,242 | 1,242
ghon 0.700 | 0.700 | 0.700 | 0.700 | 0.700 | 0.700 | 0.700 | 0.700 | 0.700 | 0.700 | 0.700
A-26 + 8bon 1,942 | 1,942 | 1,942 | 1,942 | 1,942 | 1,942 | 1,942 | 1,942 | 1,942 | 1,942 | 1,942
g6 -Cs 0,000 | 0,355 0,710 | 1,065 | 1,420 | 1,775 | 2,130 | 2,485 | 2,840 | 3,195 | 3,550
8% 0,000 | 0,183 | 0,365 | 0,548 | 0,731 | 0,914 | 1,097 | 1,280 | 1,463 | 1,646 | 1,829
(4-86 + &ghon)

Kp +Kys 0,750 | 0,750 | 0,750 | 0,750 | 0,750 | 0,750 | 0,750 | 0,750 | 0,750 | 0,750 | 0,750
(Kp +Ky3) Cq 0,000 | 0,075 | 0,150 | 0,225 | 0,300 | 0,375 | 0,450 | 0,525 | 0,600 | 0,675 | 0,750
(Kp +Ku3)-Cq - gbon 0.000 | 0.053 | 0.105 | 0.158 | 0.210 | 0.263 | 0.315 | 0.368 | 0.420 | 0.473 | 0.525

ghon "Co(Kp +Kys)
(A-26 +&hon)

0,000 | 0,027 | 0,054 | 0,081 | 0,108 | 0,135 | 0,162 | 0,189 | 0,216 | 0,243 | 0,270

Cpm’ g/l 0,000 | 0,210 | 0,419 | 0,629 | 0,839 | 1,049 | 1,259 | 1,469 | 1,679 | 1,889 | 2,099
S(c) 0.000 | 0.464 | 0.864 | 1.000 | 0.897 | 0.670 | 0.399 | 0.182 | 0.054 | 0.005 | 0.000
S(c) 'bmax 0.000 | 0.097 | 0.173 | 0.200 | 0.179 | 0.134 | 0.080 | 0.036 | 0.011 | 0.001 | 0.000
M 0.000 | 0.050 | 0.089 | 0.102 | 0.092 | 0.069 | 0.041 | 0.018 | 0.005 | 0.001 | 0.000
A-g6+8ho

Cp ,g/l 0.000 | 0.160 | 0.333 | 0.527 | 0.747 | 0.980 | 1.218 | 1.451 | 1.674 | 1.888 | 2.099

Table 3 — Determination of the driving function dC P /dCg from the concentration of pollutants
in the river, without taking into account the self-purification ability of semi-submersible aquatic vegetation depending

on the concentration of pollutants in the riverKaratal (Cy)

Cs G, de /dCg
0,0 0.000 1,00
0,1 0.160 1,60
0,2 0.333 1,73
0,3 0.527 2,39
0,4 0.747 2,20
0,5 0.980 2,33
0,6 1.218 2,38
0,7 1.451 2,33
0,8 1.674 2,23
0,9 1.888 2,14
1,0 2.099 2,11

The graph shows the derivative (figure 3), the range of concentration (Cj) in the waters of the Karatal
river basin, within which the Le Chatelier-Brown principle is fulfilled, that is, the minimum concentration
value (C émn ) is 0.30 g / 1 and the maximum concentration value (CénaX ) -0.60 g /1 in non-returnable

water consumption (1 — 4)=0,75.
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Figure 3 — Graph of dependence of the driving function dC p /dCg from the concentration of pollutants in a river,
without taking into account the self-purification capacity of semi-submersible aquatic vegetation depending

on the concentration of pollutants in the river (C;) Karatal

As, it can be seen from figure 3, the concentration of pollutants from the flow of water of the river
Karatal, formed as a result of natural and man-made activity (C;) and its dCp /dCq derivative of the

concentration of pollutants in the river comparing with the relative productivity curve of water semi-
submersible vegetation (S(¢)) depending on the range of variation of the considered environmental factors
(¢),it can be seen that the maximum value of the function is observed within the range of 0.40-0.60,
which shows the possibility of using them to estimate the maximum allowable value of river flow,
ensuring the environmental sustainability of the natural system of river basins.

On the basis of these principal positions, it can be determined the maximudm permissible level of use
of the volume or flow of water in river basins, that is, it can be determined the maximum permissible level
of anthropogenic load on the ecological system using the following formulas:

Wn=Wp -S(w)-S(c)»
0y =0p-S(W)-5(c)

here W,, O, - the maximum permissible level of use of the volume or flow of water flows in river basins,
km’ or m’ / s; W,, O, - the volume or flow of water formed in river basins, km’ or m’/ s.

Therefore, based on the use of the equation, for determining the maximum allowable level of use of
the volume or flow of water in river basins, it is possible to determine the volume (#5) and consumption
of environmental flow (Q5), ensuring the environmental sustainability of the natural system of river
basins:

W, = D J1-S(w)-S(c)],
05 =0, [1-S(W)-S(©)]-

On the basis of mathematical models, for determining the ecological flow and maximum allowable
level of water use of river basins and the average annual water consumption in various facilities of the
Karatal river in the period 1932-2009, a forecast was calculated to determine the ecological flow and non-
returnable water consumption in the regional economy (table 3).

When building a forecast calculation to determine the ecological flow and non-returnable water
consumption in economic sectors in the catchments of the Karatal river basin, the following provisions
were taken into account, that is, first, the calculation period was considered within the past (1932-1986)
and the present (1987-2009) which show changes in water consumption in rivers on a time scale, and
secondly, information and analytical materials were used to assess changes in the flow of water in rivers
on a spatial scale.

— 4 ——
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Table 3 — Forecast calculation on the use of water resources in the catchments of the Karatal river basin

Settlement | Indicators | O, W, River water flow at various sufficiency, m*/ s

period m’/s mlrﬂlson R R ‘ 10% | 25% | 50% ‘ 75% ‘ 90% | 95%
Hydrological station - the village of Karatal, located at the exit of the foothills of the Zhetisu Alatau
Op, m’/s 35,50 | 32,70 | 29,60 | 24,30 | 20,90 | 18,20 | 16,80
1932-1986 | ©,, m¥s | 250 | 789 023 | 0,69 | 21,30 | 19,62 | 17,76 | 14,58 | 12,54 | 10,92 | 10,08
05, m’/s 1420 | 13,08 | 11,84 | 9,72 8,36 7,28 6,72
Op, m’/s 50,10 | 46,00 | 41,50 | 33,90 | 28,80 | 25,00 | 23,10
1987-2009 0, m’/s | 349 1100 0,24 | 0,72 | 30,06 | 27,60 |24,90| 20,34 | 17,28 | 15,00 | 13,86
05, m’s 20,04 | 18,40 | 16,60 | 13,56 | 11,52 | 10,00 | 9,24
Hydrological station - the village Naimensuk, located on the flat territory of the basin of Lake Balkhash

Op, m’/s 115,00 |103,00( 89,70 | 68,00 | 54,30 | 44,30 | 39,60
1932-1986 0, m’s | 71,9 2269 0,33 | 0,89 | 69,00 | 61,80 |53,82| 40,80 | 32,58 | 26,58 | 23,76
05, m’s 46,00 | 41,20 [3588| 27,20 | 21,72 | 17,72 | 15,84
Op, m’/s 119,00 {107,00| 94,90 | 74,60 | 61,10 | 51,10 | 46,20
1987-2009 0, m’s | 774 2443 0,29 | 0,78 | 71,40 | 64,20 | 56,94 | 44,76 | 36,66 | 30,66 | 27,72
05, m*/s 47,60 | 42,80 | 37,96 | 29,84 | 24,44 | 20,44 | 18,48

Hydrological posts - Karatal village, located at the exit of the foothills of the ZhetisuAlatau and
Naimensuk, located on the flatland basin of Lake Balkhash, which allow developing a management sys-
tem and regulation of water resources, ensuring rational and effective use for the development of indus-
tries in the regions.

Conclusions. Based on the equation of hydrochemical water balance of river basins and iodine factor
dependencies characterizing the relative productivity of semi-submersible water vegetation from river
flow and the content of pollutants, a mathematical model has been developed to determine the environ-
mentally acceptable load in watersheds of the river basin, including predicting the concentration of pol-
lutants in the river water, a acceptable level of non-returnable water consumption and ecological runoff,
which are realized us to determine the maximum permissible level of natural and technogenic load
Karatau Basin, showing the possibilities of their use for the planning, management and regulation of river
basin water resources to ensure the sustainability of the natural system of the region.

K. C. Mycradaes, A. T. Ko3bikeeBa, ’Kanbimxan KypmanGex
Kazak yiTThIK arpapiblK yHUBepcuTeTi, Anmarsl, Kasakcran

KAPATAJI ©3EHIHIH CYKHHAY AJIABBIHBIH
IMEKTEJTEH-MYMKIHIILIIK )KYKTEMECIH MOJIILIEPJIEY

AHHOTanus. O3¢H anaOBIHBIH THAPOXUMILUIBIK TEHIepPMECIHIH TEHACYIHIH XOHE ©3CHHIH AFrbIHBIHBIH KOHE
OHJIAFbI JIACTAYIIBI 3aTTapIblH KypaMbIHA OaiJIaHBICTHI CyFa KapThUIail 0aTKaH Cy ©CIMIITiHIH OHIMAUIITIHIH KaThI-
HACBIH CHUTIATTAHTHIH Oip JonenneMeni TeHAeYiH HeTi3iHAe, 63¢HHIH Cy)KHHAY alaObIHBIH SKOJOTHSUIIBIK TYPFBIIaH
MIEKTENTeH-MYMKIHIIUTIK XYKTEMECIH aHBIKTayFa apHallFaH MAaTEMAaTHUKAJBIK YTl KYPBUIFaH, ajl O]l ©3C¢HHIH aFbl-
HBIHBIH TYTBIHYJaH KailTapbUIMalTHIHIIEKTEITeH-MYMKIHIIUIIK JEHIeiliH KoHe SKOJOTHUIBIK aFbIHBIH JKOOanayra
nmaiinanmanyra Oonmambl xoHe onl Kapartanm e3eHiHIH anaObIHBIH MIEKTEITeH-MYMKIHIIUTIK JKYKTEMECIH IopexkeciH
aHBIKTay YIIiH KOJAaHBUIFaH.

Tyiiin ce3aep: e3eHHIH Cy)XKHHAY ana0ObL, KOIOTHS, CY, 3aTTap, JIACTAHY, MOJIIEP, OHIMAUTIK, THIPOXUMHUSIIBIK
TEHrepMEeHIHIH TeHeYi, KYKTeMe, YIITi.
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K. C. Mycradaes, A. T. Ko3bikeeBa, ZKanbimxan Kypmanoex
Ka3zaxckuil HaLMOHAIBHBIN arpapHblil yHUBEpCUTET, AnmaThl, Kazaxcran

HOPMWPOBAHMUE NPEJEJBbHO-TOITY CTUMOM HATPY3KH
B BOJJIOCBOPAX BACCEMHA PEKH KAPATAJI

AnHotanusi. Ha ocHOBe ypaBHEHHs] TMIPOXMMHYECKOTO OanaHca BOJ PEYHbIX OacceiHOB MOAHO(DAKTOPHOU
3aBHCHUMOCTH, XapaKTepU3YIOLIeH OTHOCUTEIbHYIO NMPOIYKTUBHOCTh BOJHOW MONYHOIPY>KHONH PacTUTENBHOCTH OT
PEYHOro CTOKa M COAEPXKaHWS 3arps3alolliX BelIecTB, pa3paboTaHa MaTeMaTH4YecKash MOJEINb JUIS OIpPEAeIeHUs
9KOJIOTUYECKH TIPeIeIbHO-JOYCTUMON Harpy3KH B BojocOopax OacceifHa peky, BKIIOYAIOIIMX MPOTHO3UPOBAHHE
KOHLICHTPALMH 3arpsI3HSIONINX BEIIECTB BOJBI B PEKe, MPEeIbHO-I0IyCTUMOI0 YPOBHS O€3BO3BPATHOTO BOIOIIO-
TpeOJICHNS U 3KOJIOTHYECKOTO CTOKA, KOTOPBIC PEaTM30BaHbl, /Ul ONpPENCICHUS TPeebHO-I0IyCTHMOTO yPOBHS
MIPUPOTHO-TEXHOTEHHON Harpy3ku B Oacceiine peku Kaparair.

Ki1roueBble cjioBa: BoJocOOp pedHOro OacceifHa, 3KOJIOTHs, BOJA, BEIECTBO, 3arpsi3HEHNE, HOpMa, MPOIyK-
TUBHOCTb, YPaBHEHHE THAPOXUMHUYECKOTO OaaHca, Harpy3Ka, MOJIEIb.
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VARIABILITY OF SELECTIONED SIGNS
OF DEGERESS SHEEPS DEPENDING
ON THE QUALITY OF THE WOOL

Abstract. To obtain higher rates of meat and wool productivity of degeress semi-fine-grained sheep with dif-
ferent tint of wool of the modern population, in the conditions of the "Madi" breeding farm it is necessary to conduct
a homogeneous selection of (48x48) animals with 48 quality of the wool.This selection, in comparison with other
variants of homogeneous selection (50x50; 56x56; 58x58) gives more aligned highly productive offspring.

Keywords: sheepskin sheep breeding, degeress sheep, wool quality.

Introduction. Animal husbandry is the second group of branches of agriculture, the importance of
which can not be overestimated. Animal husbandry does not develop in isolation from agriculture, but
with it. In Russia and near abroad there are no purely cattle-breeding or purely agricultural areas, both
branches are well represented everywhere, between which there are close bilateral ties [1].

Fat-tailed sheep breeding is one of the leading sectors of the domestic livestock of our country,
whose share currently stands at more than 70% of the total sheep population. Breeding fat-tailed sheep has
long been predefined climatic and economic conditions and national traditions of the indigenous popu-
lation. They are characterized by exceptionally high meat content - as if by nature created to provide
humankind with essential products, such as meat and fat. An important feature of these sheep is quite high
hereditary - due to the precocity and exceptional stamina added to that the high meat productivity of sheep
are able to exercise when poor conditions of feeding and maintenance. In addition, the main argument in
favor of fat-tailed breeds of sheep is adapted to harsh local conditions.

Indicators of live weight of the individual best individuals of different age and sex groups of animals
indicate a large genetic potential of the created herd of sheep, which is of great importance for future
breeding [2].

Rational use of specific combinations of genetic potential of sheep breeds and the creation on this
basis of promising populations with high meat productivity and consolidated by heredity, combined with
valuable adaptive properties is one of the key conditions to improve the efficiency of meat-greasy wool
(semi-rough) and meat-wool-greasy (semi-thin) fat-tailed sheep. With the same level of meat production
more profitable and economically efficient farming is degeress meat and wool (semi-thin andsemi-rough)
breed of sheep. To extend the area of cultivation, in 1995 degheress sheep was first brought to the new
foothills breeding farms «MADI» Zhambyl district of Almaty region. Favorable climatic and forage
conditions of this territory had a beneficial effect on the formation of economically useful traits degeress
sheep. Currently, the livestock of this farm has the best gene pool on both interbreed types Degeress meat-
wool sheep breed with semi-thin and semi-rough wool. Cognition of the laws of ontogenesis of farm ani-
mals is an important task of zootechnical science, as in the process of individual development, a particular
individual acquires not only species and breed characteristics, but also its inherent individuality with all
the features of the Constitution, exterior, temperament, viability and productivity.
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Dry-steppe, semi-desert, desert, foothill-desert-steppe, foothill-desert, mountain-steppe zones are
distinguished on the territory of the republic. The production of crops and agricultural products is located
in view of zonal features [3].

Research work on two breeds of sheep was carried out in 8 breeding subjects of two regions of
Kazakhstan (Almaty and Karaganda). With degheress fat-tailed sheep breed 8 breeding farms: "Kungey",
"Antiki" Balkhash area, "MADI" Zhambyl district, "Akboz" of Panfilovsky district of Almaty, "Babati",
"Sarsenbek", "Shormanov", "Gemsy" Aktogay district, Karaganda regions. The number of females of all
breeding farms at degeress and Saryarka breeds of sheep is in excess of 25.0 and 27.5 thousand heads
respectively. Breeding part of the breeding stock on both breeds is about 20 thousand heads.

The production of lamb and wool fat-tailed sheep should be maximum use of natural pasture forage
that will greatly enhance the efficiency of breeding in the conditions of market economy.

The research work was carried out in the farm "MADI" Zhambyl district of Almaty region of Ka-
zakhstan.

Materials and methods of research. The object of the study was degheress sheep meat and wool
sheep breed with semi-thin wool.

To study the variability of breeding characteristics degeress semi-fine breeds of sheep, depending on
the quality of the wool was held scientific - production experience in the context of breeding farms
“MADI” Zhamby] district of Almaty region of Kazakhstan.

The determination of breeding and genetic parameters, as well as the processing of digital materials
of experimental studies were carried out using the method of variation statistics according to N. A. Plo-
khinsky and E. K. Merkurieva using the computer program “Biomet”[4].

For the experiment was formed flock of ewes (3.5 years) 515 sheeps, consisting of 4 groups with dif-
ferent quality of wool: I group (103 sheeps) is the 48th in the quality of wool, II (137 sheeps) -50, the
quality of the wool; III (150 sheeps) - 56th quality wool and IV (125 sheeps) - 58 - quality wool. For each
experimental group of women appointed one sheep-manufacturer of quality wool. The experience was
carried out according to the following scheme (table 1):

Table 1 — Scheme of selection and formation of groups of young animals

The parent IE:E}rl 6:;;/ith the matl\c/}loi?hge ;:oat quality Type of selection Formed by a group of young offspring
48 x 48 homogeneous I
50 x 50 homogeneous 1T
56 x 56 homogeneous 11
58 x 58 homogeneous v

Because of uniform selection on quality of wool 4 groups of the received posterity which were in
identical, traditionally accepted in economy, pasture conditions of feeding and the contents were formed.

Results and discussions. Lambs of all groups were born quite large, but at the same time, there were
certain differences between them. Studies have shown (table 13) that the highest live weight at birth had
lambs of group I, both y ovaries and y testes (4.7 and 4.5 kg, respectively). at the same time, the sheep
surpassed peers II; III and IV groups by 0.1; 0.4 kg or 2.1; 8.5 and 8.5%, a brightness respectively by 0.1;
0.3 and 0.2 kg or 2.2; 6.6 and 4.4%. It shows the previously installed patterns of the Degheress sheep: the
increase in weight of the animal as the coarsening of their hair. This trend is also evident in other groups,
according to age, namely 4.5 -and 7 - month age. Thus, the bars and holes of the I —th group in 4.5 months
had a live weight of 36.5 and 33.8 kg, in 7 months - 40.7 and 37.0 kg, respectively, which is 2.0; 3.6; 44.5
and 0.8; 1.5; 3.4%, a in 7 months of age at 3.8; 4.3; 7.4 and 0.8; 2.2; 2.8% higher than the same In all age
groups, there is a natural decrease in the variability index (Cv), indicating good adaptive qualities of
degeresssheep to these conditions of keeping and feeding.

It should be noted that enough high rate of growth and development degeress lambs in the suckling
period. Up to 4.5 months of age bagels reached a liveweight in the range of 34.9 - 36.5 kg, the rate of
growth y rams - 712 - 676 %, a y bright - 651 — 660 %.

— 46 ——
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Thus, the most intensive growth and development of lambs resulting homogeneous selection of
parents on the quality of wool is installed in the first group, regardless of age.

The study of wool productivity y of young animals of all experimental groups (table 2) showed that
they have quite high rates of hair cutting and exceed the level of minimum requirements for elite animals
of one-year-old age. Thus, it amounted to I group -25,9 %; II -16,6 %; 111 -14,9% and IV -9,1 %, for the
YARS -36,1; 28,5; 16,6% and 14,3%, respectively.

Table 2 — Variability of live weight of young animals, kg

Groups | Indicators | At birth 4,5 month 7 month
male
n 50 47 45
I X+ m, 4,7+0,11 36,5+0,57 40,7+0,40
Cv 16,4 10,6 6,6
n 71 67 64
I X+m, 4,6+0,00 35,840,53 39,240,44
Cv 17,4 12,1 8,9
n 65 62 59
m X+ m, 4,3+0,08 35,2+0,42 39,0+0,24
Cv 15,3 9,5 4,7
59 56 52
v X+m, 4,3+0,10 34,9+0,52 37.9+0.29
Cv 18,6 11,0 55
female
48 45 42
. X+m, 4,5+0,10 33,840,49 37,040,21
Cv 15,3 9,6 3,77
63 61 59
I X+m, 4,4+0,00 33,540,44 36,740,19
Cvy 15,9 10,3 4,0
79 73 68
il X+ m, 4,2+0,06 33,3+0,34 36,2+0,16
Cv 13,1 8.8 3,6
63 57 56
v X+ m, 4,3+0,08 32,7+0,42 36,0+0,18
Cv 15,8 9,7 3,8

Table 3 — Cut hair of young animals aged 1 year, kg

Male Female
Groups n X+ m, Cy o n X+ m, Cv o
I 44 5,4+0,15 18,0 0,97 42 4,7+0,12 17,0 0,80
11 62 4,8+0,08 13,7 0,65 58 4,2+0,10 18,1 0,76
T 58 4,740.09 15,9 0,74 68 3.6:£0,04 10,8 0,39
v 50 4,4+0,07 12,0 0,53 54 3,5+0,08 16,0 0,58
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At the same time, the highest hair cut in the original turned out to be y of the bars and holes of the
I group, which surpassed their peers II; I1I; IV groups, by 0.6; 0.7; 1.0 kg or — 11.1 V; 12,9; 18.5% of 0,5;
1,1; 1,2 kg or -10,6; 23,4; 25.5 %, respectively. The smallest haircut had the bars and holes of the
IV group obtained from parent pairs with 58 - quality wool.

The study of the degree of variability of the trait is of particular importance in selection, since the
presence of different genotypes in the population is an indispensable condition for further improvement of
animals. Quite a wide range of phenotypic variability (Cv) of wool (12, 0 — 18, 0% y of sheep and 16,0
17,0% y of eggs) of the studied groups of young animals indicates the effectiveness of mass selection to
improve the level of wool productivity of sheep.

Meat productivity is one of the main features that determine the quality of sheep. It known that meat-
tallow and wool fat sheep have a combined direction of productivity. Therefore, a lot of attention paid to
the study of meat and fat productivity.

We studied the meat-fat productivity of rams semi-fine sheep, depending on the quality of the wool
at the age of 4.5 and 18 months (tables 4 and 5).

Table 4 — Results of control slaughter of sheep 4-4.5 months of age (7 heads in each group)

) Groups
Indicators

I I I v
Pre-slaughter live weight, kg 37,5 36,0 36,5 35,0
Carcass weight, kg 17,04 16,17 16,30 15,10
Yield ink, % 45,44 4491 44,65 43,14
The mass of the fat tail, kg 1,5 1,25 0,97 1,05
The output of the tail, % 4.0 3,47 2,65 3,0
Internal fat weight, kg 0,500 0,470 0,400 0,350
Internal fat yield, % 1,33 1,30 1,1 1,0
Slaughter weight, kg 18,86 18,07 17,95 16,55
Killer exit, % 50,3 50,2 49,17 47,28
The mass of the pulp, kg 13,74 12,67 12,60 11,40
The output of pulp, % 80,6 78,3 77,3 75,5
Bone mass, kg 33 3,5 3,6 3,7
Bone yield, % 19,3 21,6 22,0 24,5
Meat rate 4,16 3,62 3,55 3,08

Table 5 — Results of control slaughter of sheep in 18 months of age (7 heads in each group)
) Groups
Indicators

I 1I 1 v
Pre-slaughter live weight, kg 67,3 64,5 62,0 60,3
Carcass weight, kg 29,0 27,0 25,8 24,5
Yield ink, % 43,01 42,86 41,61 40,63
The mass of the fat tail, kg 3,78 3,51 2,66 2,43
The output of the tail, % 5,61 5,44 4,29 4,03
Mass of internal fat, kg 2,65 2,47 2,16 1,93
The output of the internal fat, % 3,94 3,83 3,42 3,20
Slaughter weight, kg 34,8 32,5 30,8 29,4
Killer exit, % 51,71 50,38 49,67 48,75
The mass of the pulp, kg 23,1 21,2 20,0 18,6
The output of pulp, % 79,65 78,51 77,51 75,91
Bone mass, kg 5,9 5,8 5,7 5,7
Bone yield, % 20,34 21,48 22,10 23,26
Meat rate 3,91 3,65 3,51 3,26

—— 48 ——
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The results of the control slaughter show that in all the examined groups of calves received are quite
standard weight carcasses. The best slaughter qualities characterized the calves of the first group. Thus,
the bars of the first group by mass of carcasses have superiority over peers I, III, IV groups by 5,4; 4,5;
12,8% of carcass yield and slaughter yield - 1,2; 1,8; 5,3% and 0,2; 2,3; 6,4%, respectively. O the
superiority of meat-fat qualities of animals of group I indicate and record the output of tail - 4,0%, down
from 3.47; 2.65 and 3.0% and the internal fat of 1.33% compared to 1.3; 1.1 and 1.0 %, and the yield of
pulp is 80.6%, compared to 78.3 ; 77,3 and 75.5 %, respectively.

In addition, there is some superiority in meat-Sal qualities of animals of the II group. Despite the fact
that the mass of carcasses they are not the best (16.17 kg, compared with 16.3 kg), the rest of slaughter
they exceed their peers 111, IV groups.

The results of the control slaughter of sheep 18 months of age showed that the observed trend in the
control slaughter of sheep at the age of 4.5 months is maintained, the highest indicator of meat and fat
productivity, again, is typical for the sheep of the First group. For example, the mass of carcasses I group
(29, 0 kg), exceeded the rest II, III, IV groups by 7, 4; 12, 4; 18, 4%, respectively. Relatively good
indicators marked animals of II group, their superiority over III, IV groups for carcass yield was 4.6;
10.2 percent, respectively. Indicators slaughter weight and slaughter yield established superiority of 7.0; and
12.9 and 18.4 % and 2.6; and 4.1% and 6.1%, respectively. According to the output of fat, the internal fat
and the output of the pulp, although slight, the superiority of y animals of group II, compared with III, V.

Therefore, it should be noted that in the foothill zone Southeast of Kazakhstan has rather favorable
conditions for the breeding degheress mutton-wool fat-tailed sheep.

Discussion. The creation and improvement of a highly productive herd of gegeres fat-tailed sheep of
various intrabreed zonal types, successfully combining meat - greasy and wool productivity, with high
adaptive abilities allows extensive use of the gene pool of this breed to improve the breeding and breeding
qualities of other breeds in different regions of Kazakhstan, both by introductory and and industrial and
alternating crossbreeding.

Results. The rams of the degeres fat-tailed breed are used as a valuable breeding material for the
qualitative transformation of the coat of a large array of local coarse-haired fat-tailed sheep in various
regions of the country. In addition, rams with semi-subtle wool are successfully used for both industrial
and alternating crossing with the uterus of a number of fine-wool breeds in order to maximize the effect of
heterosis in meat productivity in hybrids.

C. T. Cappikynos, b. E. Baiimaxi , A. Ko:xxabeprenos
Kazak ynTThIK arpapisIk yHuBepcuTeti, Anmarsl, Kazakctan

JIETEPEC KOMBIHBIH ’KYH CAITACBIHA BAMJIAHBICTBI
CEJIEKIUAJIBIK BEJTTVIEPIHIH O3TEPTTIITITT

AnHOTanusi. Makanana KyHpbIKTBI OUsI3bUIay JKYH/AI Jerepec KOM TYKBIMBIHBIH JKYH camnachlHa OaiiaHbICTHI
Oip TEKTI KYIT TaHIAYy apKbUIBI aJbIHFaH YPIIAKTAPBIHBIH HETI3r1 MIapyanibUTBIKKA Maiaibl CeNeKIHUsIIBIK OenTie-
PiHIH e3reprimTiri MeH KeiOip OMOJIOTHSIIBIK ePEKIICTIKTEPiH 3epTTeYHATIDKeNepl KenTipiareH. Jlerepec KOWBIHBIH
ecipy aiiMarbIHa JKaKChI OCHiIMIENTeH jKOHE HEFYPIIBIM YHAM/IBI TUITET1 MaJ TOOBI aHBIKTAIIHL.
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COMPARATIVE EVALUATION OF DROUGHTABILITY
OF VARIETIES OF LENTILES

Abstract. Article results in laboratory experiments to determine the relative drought variety samples method
lentil seed germination in the sand in a solution of PEG -10%, 15%. Data on drought tolerance are given. Analysis of
lentil samples under conditions of osmotic stress (PEG 10% and PEG 15%) revealed highly dry-resistant samples:
K-6, 39113 (Russia).

Keywords: lentils, variety samples, germination, drought resistance, osmotic stress.

Introduction. Lentils are among the most valuable food leguminous crops grown mainly for grain,
which is more than a third of protein. Lentil protein contains essential amino acids for the body. Lentil
dishes serve for us as suppliers of essential vitamins and minerals that are completely absorbed by the
human body. On the content of iron, for example, it has no equal. Lentil has another very valuable pro-
perty; it does not accumulate in itself any harmful or toxic elements (nitrates, radionuclide’s, etc.). Due to
this, lentils grown anywhere in the world can be considered an environmentally friendly product [1].

In Kazakhstan, lentils are sown on the territory of the order of 331,566.5 thousand hectares, mostly
these plots are located in the north of the republic and are grown in non-irrigated conditions.

In recent years the numbers of dry years are increasing due to the sharp warming on the planet.
Drought is a rather frequent phenomenon that disrupts the normal course of physiological and bioche-
mical processes in plants and leads to a decrease in their productivity [6].

Based on the physiological characteristics of plants, the selection of a number of leguminous crops,
among other areas, justifies the feasibility of creating genotypes with high intensity of growth processes in
the early stages of development to isolate drought-resistant genotypes [3]. Studies conducted on peas have
shown that within the optimal length of the stem for a specific soil-climatic zone, genotypes that differ in
faster germinal root growth rates have advantages in crop formation [4]. This provides favorable starting
conditions for the development of plants, contributing to the good rooting of seedlings, an increase in the
absorbing surface of the root system, as well as drought tolerance [5]. Currently, there are many physio-
logical methods for assessing the drought tolerance of field crops. The simplest, indirect methods for mass
estimation of relative drought tolerance are based on the determination of seed germination and the
growth of seedlings in osmotic solutions imitating moisture. The ability of seeds to germinate under these
conditions reflects, on the one hand, the hereditary characteristic of germination with relatively less water,
on the other, the presence of a high suction force, which ensures the rapid absorption of the requireda-
mount of water [8]. The high sucking power of the seeds causes not only better germination with a lack of
moisture, but also the formation of a more powerful root system (primitive), which is important for the
further life of the plants, especially during drought, i.e. properties of the seedling to a large extent affect
the formation of drought tolerance in an adult plant [2]. In this regard, it is necessary to select the adaptive
and most drought-resistant variety samples.
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Methods. The objects of research were 31 collection samples of lentils from different countries. The
laboratory studies on the assessment of the drought resistance of lentil plants were carried out in the
laboratory "Analysis of grain quality” LLP "Kazakh Research Institute of Agriculture and Crop Pro-
duction". Drought tolerance relative lentil accessions were evaluated in the early stages of plant growth by
seed germination in the sand in 3 cases (PEG-10%, PEG-15%,control isdistilled water) to 3-fold repli-
cates. The seeds were germinated in a thermostat, at a temperature of +20 ° C in the dark. Seed germi-
nation was taken into account on day 7. It was dried in a drying cabinet at a temperature of +130° C,
40 minutes. According to the methodological guide All-Russian Institute of Plant Industry 1988
Udovenko G.V. [2], solutions with different concentrations of PEG 6000 were prepared according to the
method of Michel B. E., KaufmannM. R. [7].

The percentage of germinated seeds (P) is determined as follows:

The number of seeds germinated in the control is taken as 100%, the average number of seeds
germinated in an osmotic stress medium (PEG 15% and PEG 10%) (a)is expressed as a percentage of the
number of seeds germinated in the control (b) thus formula 1:

P=%*100%. (1)

The higher the percentage of seed germination in the PEG nutrient medium is 15%, the more
drought-resistant the sample.

To determine depression of growth processes (Index of tolerance), the average dry weight of the
seedlings in the control is taken as 100% (x), the average dry weight in the osmotic stress medium (PEG
10% and PEG 15%) (y) is determined in percent of dry weight by seedlings with increased osmotic
pressure (z) is determined by the formula 2:

Z =100 — y/x = 100 . ©)

In more drought tolerance, the accumulation of seedlings of biomass is inhibited to a lesser extent.

Results. In determining the germination of various levels of osmotic stress of lentils, no significant
differences were found. To characterize the drought tolerance of plants, these lengths and numbers of
germinal roots were used, since the ability to form a powerful primary root system plays an important role
in drought conditions.

The lack of water caused by various concentrations of PEG led to a decrease in stem height, root
length and seedling mass, for different lentil samples (figure).

Seedlings on day 7: a — control, b — PEG-10%, ¢ — PEG -15%

In control, stem height and root length was longer than sprouts in an osmotic stress environment.

— 5 ——



ISSN 2224-526X Cepus azcpapnvix nayk. 3. 2019

Table 1 — Characteristics of drought resistance at stem height and germ-length roots

Sample Stemheight, cm Germ length, cm
hame Control PEG 10% PEG 15% Control PEG 10% PEG 15%
4605 10 4.1 3.5 42 3.4 2.8
K-184 10 6.2 4. 4.5 3.6 25
LC046000246L 10 43 3.2 4.5 3.7 23
39113 9.9 4.9 3.1 3.9 33 2.4
LC04600023L 9.6 43 3.5 4.1 2.8 2.8
K-2849 9.5 4.6 34 4.8 3.7 2.9
LC04600017L 9.4 4.4 4.1 3.8 3.8 32
LC04600068L 9.2 3.9 3.2 3.3 3 29
23108 9.2 49 3.8 43 32 29
Vekhovskaya 9.1 3.9 2.7 5.1 3.7 32
LC046000213L 9.1 43 3.5 3.7 3.3 3
23208 8.9 4.8 3.3 43 33 1.9
39126 8,8 4.1 3.3 3.9 3.5 33
K-1975 8.7 4.7 3.7 3.5 2.8 2.5
LC046000103L 8.7 4.5 2.8 4.9 3.6 33
23209 8.7 39 3.2 3.3 33 32
LC046000270L 8.6 5.5 4.1 4.4 42 34
K-2017 8.5 5.2 3.6 3.7 3.1 1.9
39119 8.5 3.6 3.5 3.9 3.4 3.1
23202 8.4 42 3.3 3.8 3.5 23
LC046000150L 8.4 3.8 3.3 3.3 3.5 3
31215 8.2 4.4 4. 3.5 32 2.9
LC046000156L 8.2 4.1 2.4 3.5 3.1 2.7
39203 8.1 4.6 42 3.5 29 29
LC046000223L 8.1 4.1 4.1 3.4 35 3.4
LC04600010L 7.9 4.5 3.7 3.5 33 3
K-6 7.9 7.5 4.1 5.9 29 2.5
LC046000170L 7.8 3.8 3.3 3.1 3.1 2.7
LC046000202L 7.7 4.1 3.1 3.97 2.4 2.4
39227 7 3 2.6 2.7 2.6 2.4
39229 7.1 4.3 33 34 2.8 2.2

The height of the stem under the conditions of osmotic PEG-10% allocated breeding numbers
(7.5-5.2 em): K-184, LC046000270L, K-2017, K-6, with PEG-15% stood out (4.2-4 cm): K-184,
LC04600017L, LC046000270L, 31215, 39203, LC046000223L, K-6.

The length of the root in the osmotic medium PEG-10% stood out (4.2-3.5 c¢cm): LC046000270L,
when PEG-15% stood out (3.4-3.1 cm): 39126, LC046000103L, LC046000270L, LC046000223L sorrow
samples.
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Table 2 —Evaluation of drought tolerance by green and dry weight of lentil seedlings

Sample Green mass, g Dry weight, g
name Control PEG 10% PEG 15% Control PEG 10% PEG 15%
4605 5.8 2 1.9 1.2 0.8 0.5
K-184 1.5 1.4 1.2 0.3 0.4 0.4
LC046000246L 2.5 2 1.5 0.7 0.7 0.5
39113 2.3 1.6 1.6 1. 0.5 0.4
LC04600023L 1.8 1.6 1.6 0.7 0.6 0.4
K-2849 2.6 2.1 1.6 0.8 0.6 0.6
LC04600017L 1.7 1.5 1,3 0.6 0.5 0.3
LC04600068L 2.3 1.6 1.4 0.7 0.6 0.6
23108 1.2 1. 0.9 0.3 0.5 0.4
Vekhovskaya 4.8 1.79 1.2 1.2 0.7 0.5
LC046000213L 2.7 2.1 1,3 0.9 0.7 0.5
23208 1.87 1.5 1.8 0.5 0.5 0.6
39126 1.7 1.6 1.1 0.6 0.5 0.4
K-1975 1,3 1.29 1.2 0.6 0.2 0.4
LC046000103L 1.97 1.6 1.6 0.8 0.7 0.4
23209 2.1 1.9 1.9 0.9 0.9 0.5
LC046000270L 2.1 1.5 1.6 0.9 0.6 0.5
K-2017 2.8 22 1.7 0.6 0.4 0.3
39119 1.8 1.7 1.5 0.8 0.5 0.5
23202 24 1,3 1.9 0.7 0.6 0.6
LC046000150L 1.7 1.5 1.4 0.6 0.6 0.5
31215 1.6 1.5 1.2 0.6 0.5 0.3
LC046000156L 3.7 2.3 1.7 0.7 0.6 0.45
39203 1.4 0.9 0.9 0.5 0.4 0.2
LC046000223L 1.7 1.7 1.6 0.6 0.6 0.5
LC04600010L 1.7 1.5 1.5 0.8 0.6 0.5
K-6 59 53 2.1 1.1 0.3 0.3
LC046000170L 4. 2.54 2.1 0.9 0.6 0.9
LC046000202L 1.8 1.7 1.56 0.9 0.6 0.4
39227 7,6 39 1.4 0.5 0.6 0.6
39229 4.01 2.8 1.4 0.4 0.4 0.3

According to the green mass in the osmotic medium PEG 10% stood out (0.9-5.3 g): K-6,
LC046000170L, 39227, with PEG-15% (0.9-2.1 g): K-6, LC046000170L variety samples.

By dry mass, promising in an osmotic medium is 10% PEG-¢e (0.4-1.2 g): K-6, LC046000170L, with
PEG-15% (0.3-0.9 g): K-6, LC046000170L variety samples.

In more drought-resistant varieties, the accumulation of seedlings of biomass is inhibited to a lesser
extent.

— 54 ——
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Table 3 — Analysis of the resistance index of lentil samples with osmotic stress PEG-10%

Name Origin Sustainability Index %
of variety samples PEG 10%
Resistant variety samples
K-6 Russia 72.7
K-1975 Canada 66.7
39113 Russia 50
Medium StableSamples
Vekhovskaya Russia 41.7
39119 Russia 37.5
4605 Russia 333
K-2017 Canada 333
LC046000202L Syria 333
LC046000270L Syria 333
K-2849 Russia 25
LC04600010L Syria 25
LC046000213L Syria 22.2
39203 Russia 20
39126 Russia 16.7
LC04600017L Syria 16.7
31215 Russia 16.7
LC04600023L Syria 14.3
23202 Russia 143
LC04600068L Syria 143
LC046000156L Syria 14.3
LC046000103L Syria 12.5
Sensitive variety samples
23208 Russia 0
LC046000246L Syria 0
LC046000223L Syria 0
LC046000150L Syria 0
23209 Russia 0
39229 Russia 0
39227 Russia -20
K-184 Russia -33,3
23108 Russia -66,7

The results showed that osmotic stress has a significant impact on early vegetative developmental
stages; the effect depended on the degree of stress. By definition, depression of growth processes with an
osmotic stress concentration of PEG of 10%, according to the tolerance index, was divided into 3 groups:

Resistant variety samples are K-6, K-1975, 39113. Mediumly resistant variety samples are
Vekhovskaya, 39119, LC046000170L, 4605, K-2017, LC046000202L, LC046000270L, K-2849,
LC04600010L, LC046000213L, 39203, by the index, by the text, by the text, by the text; 23202,
LC04600068L, LC046000156L, LC046000103L. Sensitive is 23208, LC046000246L, LC046000223L,
LC046000150L, 23209, 39229, 39227, K-184, 23108 are variety samples.
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Table 4 — Analysis of the stability index of lentil samples with osmotic stress PEG-15%

Name Origin Sustainability Index %
of variety samples PEG 15%
Resistant variety samples
K-6 Russia 72.7
39113 Russia 60
39203 Russia 60
4605 Russia 58.3
Vekhovskaya Russia 58
LC046000202L Syria 55.5
K-2017 Canada 50
LC046000103L Syria 50
LC04600017L Syria 50
31215 Russia 50
Medium StableSamples
LC046000213L Syria 44.4
LC046000270L Syria 44.4
23209 Russia 44.4
LC04600023L Syria 42,8
LC04600010L Syria 37.5
39119 Russia 37.5
LC046000156L Syria 35.7
K-1975 Canada 333
39126 Russia 333
LC046000246L Syria 28.6
K-2849 Russia 25
23202 Russia 143
LC04600068L Syria 143
39229 Russia 25
LC046000150L Syria 16,7
LC046000223L Syria 16.7
23202 Russia 14.3
LC04600068L Syria 14.3
Sensitive variety samples
LC046000170L Syria 0
23208 Russia -20
39227 Russia -20
K-184 Russia -33,3
23108 Russia -33.3

According to the definition of depression, growth processes with an osmotic stress concentration of
PEG of 15% were divided into 3 groups:

Sustainable variety samples are K-6, 39113, 39203, 4605, Vekhovskaya, LC046000202L, K-2017,
LC046000103L, LC04600017L, 31215. Mediumly resistant variety samples areLC046000213L,
LC046000270L, 23209, LC04600023L, LC04600010L, 39119, LC046000156L, K-1975, 39126,
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LC046000246L, K-2849, 39229, LC046000150L, LC046000223L, 23202, LC04600068L. Sensitive is
LC046000170L, 23208, 39227, K-184, 23108 are variety samples.

Conclusion. The results showed that osmotic stress has a significant impact on early vegetative
developmental stages; the effect depended on the degree of stress.

Analysis of lentil variety samples under osmotic stress conditions (PEG 10% and PEG 15%) revealed
highly drought-resistant variety samples: K-6, 39113.

These samples will be used as a starting material for breeding work on drought tolerance.

A. K. CaiikenoBa"?, T. H. Hypracenos', M. C. KynaiiGeprenos’,
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KACBIMBIK COPTYJITUVIEPIH KY¥YPFAKIIBIJIBIKKA
TO3IMALIITTH CAJIBICTBIPMAJIBI BAFAJIAY

AHHOTanusl. Makaiazia )KacbIMBIK COPTYJITUIEpiH KYPFaKIIbUIBIKKA Te3iMALTIriH Kymaa [191-10%, 15% epi-
TIHALIEpIMEH 3ePTXaHABIK TOXKIPHOE apKbUIbl aHBIKTaY. KypFaKIIbUIbIKKA KaTBICTHI AepekTep KenTipiireH. OcMoTu-
kanbIK crpecc (TIOI" 10% xone TIOT" 15%) Tanmaysl OOMBIHILIA JKACBIMBIK COPTYJITUIEPIHEH KYPFAKIIBUIBIKKA ©TE
Te3iMai yirinepi ansikranasl: K-6, 39113 (Peceit).

Tyiiin ce3mep: )KacbIMbIK, COPTYJITLIEP], OHTIITIK,KYPFAKIIBIIBIKKA TO3IM/ILIIK, OCMOTHKAJIBIK CTPECC.

A. K. Caiikenosa'’, T. H. HypraceHOBI, M. C. Kynaﬁﬁepreﬂonz,
C.B. Ilmlopemcoz, B. P. CaiikeHoB'

'Kasaxckuii HaLMOHABHBIH arpapHsIil yHHBepcuTet, Anvarsl, Kasaxcra,
2Kaszaxckuii HAYYHO-HCCIIEIOBATENbCKAN HHCTUTYT 3eMJICIENNS U PAaCTEHUEBOCTBA, ATMAaTHHCKAs 00JIacTh,
Kazaxcran

CPABHUTEJIBHAS OIIEHKA 3ACYXOYCTOMYUBOCTH
COPTOOBPA3LIOB YEYEBHUIIbI

AHHoTanusi. B crarbe npuBeneHbl pe3yibTaThl J1A0OPATOPHBIX ONBITOB MO ONPENENICHUI0 OTHOCUTEIBHON
3aCyX0YCTOHYMBOCTH COPTOOOPA3LOB YEUEBHIIBI METOAOM IIPOpPAIIMBaHUs CeMsH Ha mnecke B pactsope [10I - 10%,
15%. IlpuBoasTCS JTaHHBIE 110 3aCYyXO0YCTONYMBOCTH. AHAIIM3 COPTOOOPA3IIOB YEUEBHIIBI B YCIOBUSIX OCMOTHYECKOTO
ctpecca (I19I" 10% u I1OT" 15%) BeIsIBHI BBICOKO3acyXoycTolunBbIe copToodpasipl: K-6, 39113 (Poccus).

Ki1roueBble c10Ba: YeueBHIa, COPTOOOPA3IIBI, BCXOXKECTh, 3aCyX0yCTOHINBOCTh, OCMOTHYECKHUI CTpecc.
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COMPARATIVE INDICATORS OF EFFICIENCY
OF THE SPECIALIZED MEAT CATTLE KAZAKH WHITE-HEADED,
GEREFORDSKY AND ABERDEEN-ANGUSSKIY OF BREEDS
IN KAZAKHSTAN

Abstract. The meat cattle breeding is the priority branch of livestock production which gained in recent years
intensive development in the Republic of Kazakhstan. The purpose of researches was studying of productive and
breeding qualities of young growth of meat cattle of domestic and import breeds. The practical importance of results
of researches consists in increase in production of high-quality meat products. In article materials of comparative
studying of growth and development of young growth domestic Kazakh white-headed and also posterities of the
breeding animals of the Angus and gerefordsky breeds delivered to Kazakhstan on import are stated. It is established
that the young growth of the meat cattle imported to the republic in general keeps the genetically caused useful
qualities, however differs on some indicators from analogs of the main domestic breed Kazakh white-headed that is
caused by the continuing process of adaptation of the delivered genotypes to new conditions of the habitat.

Keywords: meat breeds, Angus, gerefordsky, Kazakh white-headed, efficiency, adaptation, tests.

Introduction. Need of development of specialized meat cattle breeding in Kazakhstan is caused by
existence of big massifs of natural pastures in areas, remote from large settlements, where there are
inexhaustible opportunities of receiving high-quality, organic beef by low-cost production. In the course
of reforming of the agrarian sector the number of a livestock of the meat cattle including breeding, there
was a reorganization of breeding farms and their crushing on smaller to various forms of ownership was
considerably reduced. Nevertheless, the gene pool of the domestic and imported breeds allowing to pro-
vide their preservation further improvement and development [1.2] is available now.

The meat cattle breeding of Kazakhstan, now, is presented domestic (Kazakh white-headed and
auliyekolsky) and also imported to the republic from foreign countries (gerefordsky and aberdin-Angus)
by breeds. In this regard the special relevance is acquired by the scientific research directed to studying of
adaptation qualities of import animals and their posterity that first of all is defined by reproductive ability,
indicators of growth and development of young growth in the new habitat [3].

Technique of researches of the Research were carried out on animals of breeding herds Kazakh
white-headed and Angus (limited liability partnership the breeding plant "Balkashinsky"), Kazakh white-
headed and gerefordsky (Sandyktau LLP) of breeds.

Experiences captured bull-calves and heifers of the called breeds during the period from the birth to
the 15th monthly age. Researches were carried out with application of the general zootechnical methods
and techniques [4]. Determination of live mass of experimental animals was carried out in the morning to
a unsoldering and feeding (in two adjacent days).

All obtained data were processed by a biometric method [5].

The received results of researches. One of the main criteria of adaptation of animals to the changed
conditions of the environment is their efficiency. In meat cattle breeding it is intensity of growth and
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achievement of high sizes of live weight in certain age. At the same time it is known that process of
acclimatization and adaptation continues a long time — during not less than two generations of animal
husbandry in new natural and technological conditions [6,7,8].

In comparative aspect the efficiency of thoroughbred breeding heifers Angus and Kazakh white-
headed breeds was studied. In Balkashinsky LLP, the Akmola region, under experience there were 83
bull-calves and 42 heifers the Angus and also 61 bull-calf and 44 heifers Kazakh white-headed breeds.
Indicators of their efficiency from the birth to 8 and 15 months of age, with coverage of 4 months of
winter-stall and 3 months summer-pasturable the periods (table 1, 2) are established.

Table 1 — Efficiency of heifers Angus and Kazakh white-headed breeds during the period from the birth up to 15 months of age
(Balkashinsky LLP)

Breed, quantity
Indicator Age Kazakh white-headed (n=44) Aberdeen-Angus (n=42)

M=m Cv M+m Cv

At the birth 22,9+0,3 9,03 19,0+0,2 5,1

Liveweight, 8 205,7+1,5 4.8 187,6+1,0 3,5
kg 12 273,1+0,9 2,1 273,5+0,4 1,04
15 328,3+1,5 3,1 321,4+2,2 4,3

0-8 761,7+6,3 5,5 702,6+4,2 39

) 8-12 562,3+13,8 16,2 715,6+9,4 8,5
g‘aviflriffﬁggt’ . 12-15 612,6+15,8 17,1 532,3+25.,0 30,4
8-15 584,0+9,1 10,2 637,1+£10,6 11,0

0-15 678,7+3,4 34 671,9+4,8 4,6

When studying efficiency of young growth domestic Kazakh white-headed and the imported Angus
and gerefordsky breeds some distinctions caused by conditions of feeding and keeping in different basic
farms are established and also to the impacts of adaptation processes.

Heifers Angus and Kazakh white-headed breeds showed rather high efficiency for the entire period
of controlled cultivation. Average daily gains from the birth up to 15 months of age respectively were:
671.9 g and 678.7 g, i.e. in pedigree aspect this indicator considerably did not differ. In Kazakhstan
135 alleles, from them typical alleles 124 were identified (91.85%). At the same time it is established that
population Aberdeen - the Angus breed has a genetic variety on the following indicators: average of
alleles — 12.27, heterozygotic — 0.8758, accidental inbreeding — 0.0022 (9).

In the analysis of data of dynamics of live mass of bull-calves of the Angus breed, in comparison
with analogs of the Kazakh white-headed, some of their distinctions on the age periods are noted.

Table 2 — Indicators of efficiency of bull-calves Angus and Kazakh white-headed breeds from the birth up to 15 months of age

(Balkashinsky LLP)
Breed, quantity
Indicator Age Kazakh white-headed (n=61) Aberdeen-Angus (n=83)

M=£m Cv M=£m Cv

At the birth 25,240,2 73 21,5+0,2 6,5

Liveweight, 8 227,5+1,6 5.5 209,7+1,2 53
kg 12 322,7+0,6 1,4 3242404 1,2
15 384,4+22 4,5 379,8+1,5 3,7

0-8 843,2+5,02 4,7 784,1+5,2 6,1

A 8-12 792,9+11,5 113 954.,2+10,1 9,7
g‘aviflriffﬁggt’ . 12-15 685,84+26,1 29,7 618,5+12,1 17,9
8-15 747,1+£12,8 13,4 810,3+7,3 8,2

0-15 798,2+4,9 4,8 796,3+2,5 2,9
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For the entire period of controlled cultivation (from the birth up to 15 months of age), some supe-
riority in the live weight and average daily gains, was established on groups of young growth of the Ka-
zakh white-headed breed. On bull-calves it made 4.6 kg (1.2%) and 2.0 g (0.2%); to heifers — 6.9 kg
(2.1%) and 6.8 g (1.0%), respectively. Advantage in indicators of live weight at young growth of the
Kazakh white-headed breed quite explainably their best fitness to local conditions of feeding and contents.
From all groups of experimental animals, superiority on intensity of growth for the registration period, is
noted at young growth of the Kazakh white-headed breed that, according to us, is a consequence of the
continuing adaptation of the Angus cattle to the new habitat.

In basic economy of institute of livestock production of Sandyktau LLP of the Akmola region under
experience there were heifers of Kazakh white-headed (n=20) and gerefordsky (n=24) of breeds.
Controlled cultivation happened during the summer pasturable period of contents (table 3).

Table 3 — Dynamics of live mass of heifers gerefordsky and Kazakh white-headed breeds (Sandyktau LLP)

Liveweight, kg
Group, n 12 months 15 months Average daily gain,
breed g
M+m Cv M+m Cv
I gerefordsky 24 288,2+4,5 7,6 354,242 .4 34 733,3
II Kazakh white-headed 20 278,4+2,05 33 343,6+2,0 2,6 7244

By results of observations of heifers gerefordsky and Kazakh white-headed breeds it is established
that analogs grew in identical pasturable conditions and developed rather well, having shown the follo-
wing average daily gains of weight for the controlled period: the Kazakh white-headed — 724.4 g; gere-
fordsky — 733.3 g. It should be noted that on indicators of live weight, in 12 months age, some differences
between groups were observed: gerefordsky heifers at this age surpassed Kazakh white-headed on 9.8 kg
(3.4%). The difference in live weight was shown as well on completion of 3-month maintenance on a
pasture: in 15 months age advantage on live weight in favor of Herefords made 10.6 kg (2.9%), on ave-
rage daily gain of weight for the registration period, respectively, 8.9 g and 1.2%.

Conclusions. From the researches conducted above results it is visible that adaptation qualities of the
specialized meat cattle imported to Kazakhstan are shown ambiguously that substantially is defined by
various genotypic accessory of the delivered cattle and also conditions of feeding and maintenance. In
whole - processes of adaptation of an import livestock proceed well.

A. V. Typcymbaes', O. M. OmGaes', M. B. Tamaposcknii’

'Kasax ¥urTeik Arpapisik YHuBepcuTeTi, Anvatsl, Kasakcran,
*Kasak MaJl apyanIbUIbIFb] JKoHE MaJl a3bIFbl OHIIpiCi FRUIBIMU-3ePTTey HHCTHTYTHI, AnMaThl, KasakcTan

KA3AKCTAHJIAFBI KABAKTBIH AK BAC, TEPE®OP/] )KOHE
ABEPJUH-AHI'YC TYKbIMJIAPBIHBIH MAMAH/IAH/IBIPBLIFAH
ETTI MAJIBIHBIH OHIMJLTITTHIH, CAJIBICTBIPMAJIBI KOPCETKIIITEPI

AnnoTtanus. ETTi Man mapyanbuibIFsl COHFBI XKbUIIAaphl Kazakcran PecniyOnnkackinia KapKbIHIBL 1aMy ajlFaH
MaJl MIapyaIlbUIBIFBIHBIH OachIM caiachl OONBIN TaObUIambl. 3epTTEYIiH MaKCaThl OTAHIBIK JKOHE MMIOPTTHIK TY-
KBIMJZIBI €TTi ipi Kapa Majl TeNiHiH eHIMIUIIK KOHE achll TYKbIMIBIK CalachlH 3epTTey OONbI TaObuIadbl. 3epTTey
HOTIDKEJIEPiHIH NPAaKTUKAIBIK MaHBI3ABUIBIFBI KOFApHI camajibl €T OHIMIACPiH OHIIPY/Ii apTTBIpy OOJBIN TaOBIIambL.
Makasajga oTaHIbIK Ka3aKThIH aK 0ac TeJiHIH ecyl MeH AaMybl, COHJAi-aK aHTyC JKoHe repedop/] TYKbIMIAPbIHBIH
achUI TYKBIMBI MaJIapbIHBIH MMIIOPTHI OofbIHIIA Ka3akcTaHFa OKEJTIHIeH YpPIIAKTapblH CAJBICTBIPMAIIBI 3€PTTEY
Marepuaniapsl Oepinre. PecriyOmkara UMIOPTTaIFaH €TTI MaJJIBIH TOJIAEP] Kbl TeHETUKAIIBIK KaFbIHaH Heri3-
JIeNITeH TTaii/lalbl KaCUeTTepiH CaKTaiIbl, ajaija Kelbip kepceTkiTep OOMbIHIIA Ka3aKThIH aK0ac TYKbIMBIHBIH He-
Ti3T1 OTaHJBIK TYKBIMBIHBIH aHAJIOITapbIHAH epeKUIeeHe i, Oy SKeNiHreH FreHOTUITEPIiH TIPIIIIIK €Ty OPTaChIHBIH
JKaHa JKaraaiiapbiHa OeiMaeNyiHiH JKaJIFachlll KeJle )KaTKaH NpoLeciMeH OalIaHbICTHI.
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CPABHUTEJIBHBIE IOKA3ATEJIM NPOAYKTUBHOCTH _
CHENUAJIM3UPOBAHHOT'O MSICHOT'O CKOTA KA3AXCKOHU BEJIOI'OJIOBOH,
T'EPE®OP/ICKOU U ABEPINH-AHI'Y CCKOH ITOPO/] B KASAXCTAHE

AHHOTauMA. MsCHOE CKOTOBOJCTBO SIBJISIETCS MPUOPUTETHOM OTPACIbIO >KMBOTHOBOJACTBA, IOJY4YMBLIEH B
MocJIeTHUE TOIbI MHTEHCHBHOE pa3BuThe B PecrybOnuke Kazaxcran. Llenpro uccnenoBanuii SBUIOCH U3YYCHUE TIPO-
JIyKTUBHBIX Y TUIEMEHHBIX KaueCTB MOJIOAHSKA MSICHOTO KPYIHOTO POTaToro CKOTa OTEUYECTBEHHBIX W MUMIOPTHBIX
mopof. IIpakTideckas 3HAYUMOCTh PE3YIbTaTOB HCCIEJOBAHUI 3aKII0UACTCS B YBEIHMUCHHU MPOU3BOJICTBA BBICO-
KOKa4eCTBEHHON MSACHOW MPOAYKIMH. B cTaThe M3II0’KEHBI MaTepHaIbl CPAaBHUTEIBHOTO W3YYEHUS POCTa M Pa3BH-
THS MOJIOIHSKA OTEUSCTBEHHON Ka3aXxCKOW OEJIOT0I0BO, a TaK)Ke IIOTOMCTBA 3aBe3eHHBIX B KazaxcTaH mo uMIopry
IUIEMEHHBIX XMBOTHBIX aHTYCCKOH M TepeopIcKoil mopoj. YCTaHOBIEHO, YTO MOJOIHSIK MMIIOPTHPOBAHHOTO B
peciyOIMKy MSICHOTO CKOTa B IIEJIOM COXPAHSIET CBOU I'€HETHYECKH OOYCJIOBJICHHBIC IOJIE3HbIC Ka4eCTBa, OJHAKO
OTIIMYAETCs TI0 HEKOTOPBIM TIOKa3aTeNIsIM OT aHAJIOTOB OCHOBHOW OTE€YECTBEHHOM MOPOIBI Ka3aXCKOM OEI0T0I0BOM,
YTO OOYCIIOBJICHO MPOJIODKAIOIIMMCS POIIECCOM aaNTallii 3aBE3CHHBIX T€HOTHIIOB K HOBBIM YCJIOBHUSIM CPEIIbI
oOuTaHus.

KuaroueBbie cjioBa: MSCHBIC MOPOJBI, aHTYCCKasl, Tepedopackas, Kazaxckas OeIorosoBasi, IPOIXyKTHBHOCTD,
aJjanTalus, UCIIBITaHUs, YIy4YllaTesu.
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THE MAIN DIRECTIONS OF DEVELOPMENT
OF SPECIALIZED MEAT CATTLE BREEDING IN KAZAKHSTAN

Abstract. The main conditions of successful development of meat cattle breeding in the Republic of Kazakh-
stan, consist in increase in number of the meat cattle at the expense of the accelerated reproduction and creation of
new breeding herds of domestic breeds (Kazakh white-headed and auliyekolsky), expansion of a genetic variety and
increase in the massif of breeding animals with formation of thoroughbred reproductive herds of specialized meat
breeds of foreign selection. Improvement of genetic potential of the meat cattle has to be carried out on the basis of
use of effective methods and methods of selection, removal of new selection achievements, development of optimum
technologies of contents and diets of feeding, application of modern ways of a reproduction and assessment of
breeding value of animals.

Key words: meat cattle breeding, breeding livestock, technology, breed, animals, pasture.

On the scale of development of world economy demand for food steadily increases in proportion to
increase in population of the planet. In food balance of the person an important role is played by the meat
products and especially meat beef received from cultivation of the cattle of specialized meat breeds. More
than a half of all beef produced in the world is the share of the USA, China, Argentina, Australia and
Brazil. The greatest number of beef is imported now by the USA and Russia (more than one million tons
per year), then there are Japan, Italy, France, Holland, Egypt, Germany, Mexico and Great Britain (import
of beef to these countries fluctuates from 357 to 719 thousand tons per year). Kazakhstan in this list is in
the 52nd place and import of beef to our country makes no more than 14-15 thousand tons annually. Fol-
lows separately will stop on the export countries of high-quality beef: these are generally the countries
having considerable fodder resources, first of all having the existence of cheap pasturable forages
developed by production of grain and field forage production. The following export states of beef can be
carried to such countries: Brazil (898 thousand tons per year), Australia (702 thousand tons), India
(452 thousand tons), New Zealand (345 thousand tons) and Argentina (170 thousand tons). Proceeding
from existence of extensive natural pastures, these countries not only completely provide internal
requirements, but also have essential income from realization of beef in foreign markets.

In this regard Kazakhstan having a significant amount of natural pastures, numerous country people
and having favorable and long-term partners in realization of high-quality beef in the person of Russia and
China can the next decade will take place as the serious producer and the supplier of high-quality beef in
the Central Asian and Eurasian regions. For achievement of these purposes in Kazakhstan there is a need
the accelerated rates to develop specialized meat cattle breeding which as independent branch of livestock
production, began to be created in the republic in the 30th years of the last century when by reproductive
and absorbing crossing of the local (native) Kazakh and Kalmyk cattle with Herefords it was created and
in 1950 the Kazakh white-headed breed is approved. Animals of this first domestic breed combined the
excellent meat qualities and precocity inherited from Herefords and also characteristic to the local cattle
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adaptive and maternal properties. It allowed to part successfully breed in all regions of the Republic
having extensive natural pastures [1].

With development virgin and laylands in the 50-60th years, the areas of natural fodder grounds in a
traditional zone of meat cattle breeding it was considerably reduced. It set the task of the transfer of the
industry on intensive methods of maintaining at which animals not only receive forages on pastures of
natural grounds, but as well from field forage production. Large industrial complexes on production of
beef and specialized farms on sagination were created. Before transition to market economy in the repub-
lic there were 1 million 144 thousand beasts of this breed, including 440 thousand cows. Now the number
of the cattle of the Kazakh white-headed breed fluctuates within 180-200 thousand heads. Animals are
characterized by high reproductive, feeding and feeding qualities. Bull-calves and heifers when depriving
from mothers at 7-8 monthly age reach live weight of 200-240 kg. The young growth at cultivation on
natural organized on good pastures, without fertilizing by concentrates, gives 800-900 g of average daily
gain of weight, and on sagination — 1000 and more.

The intensive technology of maintaining meat cattle breeding demanded creation of new highly
productive genotypes, increase in level of selection and breeding work, the direction of selection and the
requirement to the meat cattle changed. If earlier paramount significance was attached to precocity of
animals, then now to the forefront there were indicators of intensity of growth in combination with final
big weight. Therefore activity of domestic scientists and production workers selectors goes for
improvement of breeding and productive qualities of the meat cattle domestic, deliveries adaptation of the
imported breeds [2].

At the heart of selection of the meat cattle on the intensity of growth which is positively correlating
with other signs (payment of a forage, live mass and big mass of hulks) two-stage selection of bulls by
means of their tests on own efficiency and quality of posterity is put. Use of this method in selection of
domestic breeds yields positive results. The manufacturing bulls improving the main signs of selection in
posterity were revealed, their sons with intensity of growth till 1300 on average per day with expense of a
forage of 6.9-7.2 fodder units are grown up and tested on efficiency. The obtained data indicate high
genetic opportunities of domestic breeds in general and in particular separate breeding herds. About same
indicators of record-holder animals testify: bulls with a live weight of 1200-1400 kg, cows of 800-
1000 kg. However in most farms, owing to shortcomings of technological character, the hereditary
potential of the domestic meat cattle is implemented for 50-60%.

In 1992 one more domestic breed of the meat cattle — auliyekolsky, removed by difficult reproductive
crossing was approved. A basis of creation of auliyekolsky breed were three meat breeds — Kazakh white-
headed, to the sharola and Aberdeen-Angus [3].

Animals of new breed combine good fitness to local climatic and fodder conditions, high quality of
meat Kazakh white-headed, precocity Angus, the big mass and intensity of growth sharolezsky breeds.
Animals of auliyekolsky breed hornless, with light-pale-yellow color, sometimes with a cream shade, are
classified as large by size. The live mass of bulls is in limits of 900-1200 kg, adult cows of 530-600 kg,
young growth when depriving in 7-8 months of 200-240 kg, bull-calves on sagination give to 960-1400 g
of average daily gain of weight with exit of ink 58-64%.

The breed was widely adopted in the Kostanay, North Kazakhstan, Almaty, Karaganda and Akmola
regions of the republic.

In 2005 in structure of breed auliyekolsky two factory lines which young growth has the high inten-
sity of growth inherited by generations of descendants are created: average daily gain of mass of bull-
calves from 8 to 15 months — 1026g, or above unrelated to them peers for 9.4%, and the standard of breed
— for 36.8%; spend forages for gain unit for 4.2% less; reach by 15 months of average weight of 429.7 kg,
surpassing the compared analogs on 18.5 kg (4.5%) and the standard of breed — on 54.7 kg (14.6%).

Except two main domestic breeds, in the republic there are herds of breeding animals of domestic
selection, small on number: the Kalmyk breed — in the semidesertic region of the Southern Kazakhstan
area, Santa-gertruda (the zone Zhetysu type) — in Pribalkhashye, galloveysky — in the mountain region of
Almaty region, gerefordsky — in West Kazakhstan, areas. Tasks of breeding work with these breeds —
expansion of a genetic variety at thoroughbred cultivation and creation of meat herds by crossing from
scotomas of local populations.
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Unlike other breeds the intra pedigree structure of zhetysusky type of breed of a santa-gertrud differs
in an allelic range of INRA23, ETH3, SPS115, ETH225, BM2113. The analysis of the studied population
and genetic structures of zhetysusky type of breed of KRS of a santa-gertrud confirmed presence of the
differentiated groups of animals in various subpopulations (farms) [4].

Parallel to the measures taken for the accelerated development of domestic meat cattle breeding at
the initiative of the Ministry of Agriculture of RK since 2011 the "Development of the Export Potential of
Meat of Cattle for 2011-2020" project providing increase in genetic potential of the meat cattle due to
improvement and replication of a gene pool of domestic meat breeds and types (Kazakh white-headed,
auliyekolsky, the Zhetysu type), and also accelerated expansion of breeding herd with delivery of a
uterine livestock on import and creation of network of breeding farms is carried out.

The project plans increase in number of the meat cattle by 2020 to 61% of the general herd of cattle
(now this indicator is 8-10%), bringing the export potential of beef to 180 thousand tons by 2020.

Now in the general number of cattle (6.0 million heads) about 7.0-8.0% or 420-480 thousand heads
fall to the share of specialized meat. In the countries with the developed branch of meat cattle breeding
(Canada, Brazil, the USA, Australia), the livestock of the meat cattle makes more than 20 million heads,
and it is the share of one dairy animal 5-6 meat. In our case this ratio makes 1:7, in favor of dairy cattle
breeding that very eloquently demonstrates low efficiency of dairy herd and poor development in
Kazakhstan of branch of meat cattle breeding.

The number of a breeding livestock in meat cattle breeding is presented as follows: all breeding meat
cattle not of many more than 440 thousand heads, including a uterine livestock — about 245 thousand.
From the general livestock of the breeding meat cattle about 56.8% (250.0 thousand heads) are occupied
by the Kazakh white-headed breed; 9.8% (49.0 thousand heads) are the share of the auliyekolsky cattle;
4.8% (21.2 thousand heads) Zhetysu type; 0.1% (521 heads) galloveysky cattle of domestic selection and
0.8% (3.7 thousand heads) Kalmyk cattle. 27.6% (121.6 thousand heads), generally Angus (76.3 thousand
and 17.3%) and gerefordsky (44.4 thousand and 10.1%) breeds are the share of the import cattle. Such
good point is very important that practically all imported meat cattle (more than 90%), is presented by a
uterine livestock. It is also necessary to note that only at the expense of the delivery of the cattle of import
meat breeds which is carried out recently, the breeding livestock of republican population of the meat
cattle increased almost twice.

In this regard, the decision on delivery from abroad of a uterine livestock of meat breeds to which,
despite big expenses, our Government went, it is necessary to perceive as a good point in development of
the industry, but it is necessary to use it elaborately, scientifically and almost reasonably.

In the light of the designated directions of development of domestic meat cattle breeding, the “Sybaga”
program providing increase in a breeding livestock of the meat cattle by method of absorbing crossing of
a local uterus with bulls of specialized meat breeds is implemented by the Ministry of Agriculture of RK.

Thus the Government and the Ministry of Agriculture of RK undertake the considerable measures for
the fastest growth of the branch of meat cattle breeding including preservation and development of own
gene pool of meat breeds, and also formation of breeding base on the basis of delivery of the best world
genotypes of the meat cattle.

Analyzing the basic principles of selection and breeding work in meat cattle breeding of Kazakhstan
and the leading foreign countries, it is possible to come to a conclusion that in general the directions of
selection are similar and are based on the general concepts since selection and selection of animals at
phenotypical and genotypical assessment, the directed cultivation of young growth, consolidation and
development of heredity of signs of selection. However for a number of the objective reasons, results of
selection of the meat cattle in Kazakhstan are also abroad extremely ambiguous.

Organizational structure. In the countries with the developed meat cattle breeding, in particular in
the USA, under control of the Ministry of Agriculture the complete organizational system of large
cooperatives for improvement of the cattle including the companies on artificial insemination, sterns and
veterinary science, pedigree associations, the universities, the centers of account, laboratory works.
Cooperatives include the registered farms corresponding to a number of requirements: gene pool of herds,
technologies of contents, security with sterns, to the level of breeding work, etc.

That system is not in Kazakhstan. In a rudimentary stage there is an introduction of large-scale selec-
tion, scientific ensuring selection and breeding work is carried out by very limited circle of erudite and
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highly skilled practicians that does not give appropriate effect. In this regard big achievement is the orga-
nization of the information and analytical system (IAS) which widely takes root now in a number of farms
practically of all regions of RK and also creation of republican chambers on the main meat breeds [5].

Reliability of information. Attaching due significance to the IAS system in the organization of large-
scale selection, its effectiveness will be is shown only at exhaustive reliability of the data on all major
events of production obtained from farms. It first of all concerns accurate and continuous identification of
animals, availability of data on origin on a mother's and father's side, calving registrations, the copulations
given about growth and development, etc. In the USA such information comes from farmers to the bree-
ding centers on mutual trust therefore defects of breeding work, feeding and the contents which quickly
are eliminated with participation of exit scientists and experts come to light. In case of not full or
unreliable information farms are excluded from "system", and the last complicates receiving the credits by
farmers.

Index assessment of breeding value of animals. Its application in a number of the countries provides
results on all population of the animal registered farms, predetermines existence of the centralized organi-
zational structure and exact information on animals in general on breed or population. And a phenotype
and furthermore a genotype, authentically it is possible to estimate only at cultivation of animals with
application of the unified feeding in all controlled farms on the diets providing manifestation of potential
of efficiency, in particular to intensity of growth, not less than 1000 g in day. In Kazakhstan, scientists of
institute of livestock production develop techniques and instructions of index assessment of the meat
cattle. It is developed and step by step the control system of breeding process in meat cattle breeding of
Kazakhstan takes root.

9. M. Om6aes', A. Y. Typcymbaes', M. B. Tamapogckuii’, O. B. Jlanunenxo’

1I<a3a1< ¥ rTeiK ATpapibslk YHuBepcurteTi, Anmatsel, KaszakcTaH,
?Kasak MaJ1 mapyauibUIbiFbl JKOHE MaJl a3bIFbl OHIIPICI FRUTBIMU-3ePTTey HHCTHTYTHI, AnMaThl, Kasakcran,
’K. A. TUMHpsI3eB aThIHIAFbI MOCKEY aybUIIAPYaNIbUIEIK akageMusichl, Mackey, Peceii

KA3ZAKCTAHJAYbI MAMAHIAHABIPBIJIFAH
ETTI MAJI TAPY AIIBIJIBIFBIH JAMBITY IBIH HETI'I3I'T BAFBITTAPBI

Annoranus. Kazakcran PecrmyOnukachiHna eTTi Majil mIapyarmbUIBIFBIH TaOBICTHI TaMBITYIBIH HETI3Ti MIapT-
Tapbl TE3JETII OCIPY JKOHE OTAHABIK TYKbIMIAp/bIH (Ka3aK akbac >KOHE OyJIMEeKeJ ) jKaHa achll TYKbIMAbI TaObIH/Ia-
PBIH Kypy €ceOiHeH eTTi Maj CaHbIH apTThIpy, IIETENIK CeJECKIHMSIHbIH MaMaHAaHAbIPbUIFAH €T TYKBIMIAPBIHBIH
Ta3a TYKBIMJIbI PEIIPOILYKTOPJIBIK TaObIHAAPBIH KAJBINTACTHIPA OTBHIPHIN, T€HETHKAIBIK OPTYPJILTIKTI KEHEUTY JKOHE
achUI TYKBIMJIbI MaJIIapIbIH MACCUBIH YIFAUTy €CeOiHEH eTTi MaJl CaHbIH apTThIPY OOJIbIN TaObUIaAbl. ETTI MaIbiH
TEHETUKAIBIK 9JICYeTiH JKETULAIPY CEeNEeKIMsHBIH THIMJI SicTepl MEH TOCUIIEepiH NaliaanaHy, )KaHa CEIeKLHUSIIBIK
KETICTIKTEpAl IIBIFApy, achlpay/AblH OHTAIIbl TEXHOJIOTHSIIAPBIH XKOHE a3bIKTaHJBIPY PAllMOHIApBIH J3ipiey, KKa-
HyapJIapJIbIH achUI TYKBIMIIBIK KYHIBUIBIFBIH PEIPONYKIMSIIAY MEH OaranayAblH Ka3ipri 3aMaHFbl TOCUIIEPIH KOJ-
JlaHy HeTi31H/e JKY3€ere achbIpbUTybl THIC.

TyiiiH ce3aep: eT Mall MapyanmbUIBIFbL, aChUT TYKBIMJIBI MaJI, TEXHOJIOTHS, TYKbIM, MaJl, JKaibUTBIM.

A. M. Ombaes', A. V. Typcymbaes', M. B. Tamaposcknii’, O. B. Jlannienko’

'Kasaxcknit HanpoHambHBII arpapHbIit yHHBepcuTeT, Anmatsl, Kazaxcras,
’Kasaxckuit HUM 5KMBOTHOBOICTBA 1 KOpMOIIpou3BoicTBa, AnMatel, KazaxcraH,
*MockoBCKasi CebCKOXO03SICTBeHHAs akageMus uM. K. A. Tumupssesa, Mocksa, Poccus

OCHOBHBIE HAITPABJIEHUS PA3BUTHUSA
CIIEHUAJIN3UPOBAHHOI'O MACHOI'O CKOTOBO/JICTBA B KABAXCTAHE

AHHoTanusi. OCHOBHbBIE YCIIOBHSI YCIICITHOTO Pa3BUTHSA MSACHOTO CKOTOBOJCTBa B pecrmyOmmke Kazaxcran
3aKJIFOYAIOTCS B YBEJIMUYCHNH YMCICHHOCTH MSICHOTO CKOTA 32 CYET YCKOPEHHOT'O BOCIIPOM3BOACTBA M CO3AAHHS HO-
BBIX IUIEMEHHBIX CTaJ] OTEUECTBEHHBIX MOPOJ (Ka3axCKOH OenorojgoBod M aylHMEeKOIbCKOH), PAaCIIMPEHUN T€HETH-
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YEeCKOTO PasHOOOpasws W YBEIMYEHHH MacCHBA IUIEMEHHBIX KMBOTHBIX (OPMHUPOBAHHEM UYHCTOIIOPOIHBIX PENpPO-
JIYKTOPHBIX CTaJ CIEIHATN3MPOBAHHBIX MSCHBIX TIOPOA 3apyOekHoM cenmeknnu. COBEpIICHCTBOBAHWE T€HETHIEC-
KOT'0 TIOTEHIHATa MSCHOTO CKOTa JOJDKHO OCYIIECTBIATHCSA Ha OCHOBE HCIIONB30BaHUS 3(P(PEKTHBHBIX METOMOB U
[PUEMOB CEJIEKIMH, BBIBEIEHUS HOBBIX CEJIEKIMOHHBIX JIOCTHIKEHHMH, Pa3pabOTKH ONTHUMAJIBHBIX TEXHOJOTHIA
COZIEpKaHMs ¥ PAMOHOB KOPMIICHHSI, IPHMEHEHHSI COBPEMEHHBIX CIIOCOOOB PEMPOMYKIIMHA U OIEHKH IIEMEHHON
LEHHOCTH KUBOTHBIX.

KaioueBble cj10Ba: MsACHOE CKOTOBOJCTBO, IUIEMEHHOE IOTOJIOBBE, TEXHOJOTHUS, MOPOJAA, KMBOTHBIE, MACT-
oue.
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AGROTECHNOLOGICAL PECULIARITIES
OF SOYBEAN CULTIVATION IN THE IRRIGATED ZONE
OF SOUTH AND THE SOUTHEAST KAZAKHSTAN

Abstract. The technology of cultivating Lastochka, highly productive variety of soybean, was compared with
the furrowing irrigation with dripping irrigation based on renewable water energy and three different seeding rates.

The high yield of soybean variety Lastochka was 54.6 c/ha with the dripping irrigation under Ili Alatau, and
51.6 c¢/ha with an optimal 400 thousand pcs/ha seeding rate under the conditions of the Kyrgyz Alatau.

Keywords: irrigated agriculture, drip (trickle) irrigation, soybean, seeding rate, sowing technology, crop capa-
city.

Introduction. Soybean is an economically profitable crop which is produced without nitrogen
fertilizers. It does not require the cost of compensation for damage to the environment and contributes to
its preservation [1]. Also, it is in steady demand in the world market. Soybean production is profitable in
all parts of the country. Profitability of production reaches up to 200%. Man cultivation of soybeans
contributed to the detailed development of agricultural methods of its cultivation. The work of many
farmer generations and national breeders turned this plant into a culture, which is well adapted to the
mechanization of all cultivation technological processes, from planting to harvesting [2].

Soybean plants are subject to a number of abiotic and biotic stresses that affect to their growth and
development. In particular, water deficiency is the main global abiotic factor affecting the productivity of
all crops, particularly soybean [3]. According to the data of many authors, soil moisture, which is close to
the lowest water capacity, has the highest tolerance for plants. As noted by many researchers, moisture is
one of the main and irreplaceable factors of plant life [4]. Drip irrigation is one of the methods of
irrigation, in which water in small portions is supplied evenly to the roots of the plant throughout the
growing season and irrigation moisture is supplied only to the plants, and is not consumed in the row
spacing [5]. Taking into account the potential of soybean productivity, water combinations and soil food
regimes were determined, which ensure the formation of a yield of 3-4 t/ha of seeds. For this range of
productivity, the regularity of the soybean formation evapotranspiration, the main parameters of drip
irrigation regimes, the numerical values of the specific water consumption per unit of marketable products
established the regularity of the yield formation of soybean seeds depending on the irrigation regime, the
level of mineral nutrition and tillage [6].

Materials. The experience was laid in 2 areas of irrigated agriculture of the south and south-east
Kazakhstan in 2016-2018. The piedmont irrigated zone of the Kyrgyz Alatau (farm “Nurzhan”, district
Merken, Zhamby] region) on gray soils and the piedmont irrigated zone of Ili Alatau (demonstration site
of the Kazakh Research Institute of Agriculture and Plant Growing) on bright chestnut soils;

The soybean variety Lastochka, which belongs to the group of medium late (III group of ripeness),
was studied and it was approved for the use in Almaty, Zhambyl and South Kazakhstan regions.
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The following measures were taken to prepare the soil for sowing soybean: dump plowing to a depth
of 25-27 cm and pre-sowing treatment to a depth of 12-15 cm.

Direct sowing was done using a combination seeder Vence Tudo (Brazil), two-sided seeding method
50x20 cm, 3 seeding rates (400 thousand pcs/ha, 500 thousand pcs/ha, 600 thousand pcs/ha), 2 irrigation
methods (dripping and furrowing).

Results. The definition and assessment of the density of the foothill bright chestnut irrigated soil of
the Ili Alatau from the beginning of sowing and before the soybean harvest revealed that the indicators of
the bulk weight of 0-30 cm layer with dripping irrigation were less than with furrowing.

The volume mass of the dripping irrigation increased by 0.03 g/cm’® During the growing season,
while during furrow irrigation it increased from 1.21 g/cm’ from the beginning of the growing season to
1.32 g/cm’ by the end of the growing season, i.e. 11 g/cm’ (figure, table 1).

The study of soil density in two zones of irrigated agriculture

Table 1 — The change in the density of the foothill bright chestnut irrigated soil of the Ili Alatau (station of KazRIAPG) and
the Kyrgyz Alatau (station of farm “Nurzhan™) depending on plowing and irrigation methods, g/cm’ (average 2016-2018 years)

Ways The beginning of the growing season Middle of the growing season Before harvesting culture
of irrigation layer, cm bulk weight layer, cm | bulk weight layer, cm | bulk weight
The Ili Alatau (station of KazRIAPG)
0-10 1,16 0-10 1,17 0-10 1,19
Drip 10-20 1,20 10-20 1,22 10-20 1,25
watering 20-30 1,27 20-30 1,27 20-30 1,28
0-30 1,21 0-30 1,22 0-30 1,24
0-10 1,15 0-10 1,21 0-10 1,28
Furrow 10-20 1,22 10-20 1,28 10-20 1,32
watering 20-30 1,26 20-30 1,32 20-30 1,36
0-30 1,21 0-30 1,27 0-30 1,32
The Kyrgyz Alatau (station of farm “Nurzhan’)
0-10 1,14 0-10 1,16 0-10 1,19
Drip 10-20 1,20 10-20 1,23 10-20 1,25
watering 20-30 1,26 20-30 1,27 20-30 1,28
0-30 1,20 0-30 1,22 0-30 1,24
0-10 1,13 0-10 1,21 0-10 1,25
Furrow 10-20 1,21 10-20 1,27 10-20 1,31
watering 20-30 1,26 20-30 1,30 20-30 1,34
0-30 1,20 0-30 1,26 0-30 1,30
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A slight increase in the density of 0—30 cm of the soil layer was also observed with dripping irri-
gation from the beginning of the soybean vegetation period and before harvesting as compared with
furrowing irrigation on the piedmont bright chestnut irrigated soil of the Kyrgyz Alatau.

Thus, the studies conducted in the foothill bright-chestnut irrigated soils of the Ili and Kyrgyz Alatau
showed that dripping irrigation provided the creation of an optimal density of 0-30 cm layer, whereas in
the furrowing irrigation its size went beyond the optimal indicators by the end of the growing season.

The elements of productivity are the main indicators of the biological yield of plants. Their formation
depends on both genetic characteristics and external growth parameters. Irrigation methods had an impact
on all signs of productivity, starting from the height of the plant and ending with the mass of seeds from
the plant (table 2).

Table 2 — Comparative assessment of the productivity elements of soybean variety Lastochka,
depending on the seeding rate and irrigation method

Ways Seeding rate Height, Attachment height Seed weight Weight
of irrigation thousand pcs/ha cm of lower beans, cm per plant, g 1000 seeds, g

Kyrgyz Alatau “Nurzhan” farm

400 90,5 8,0 23,0 163,5

Drip watering 500 90,2 7.8 19,5 165,4

600 100,3 7.4 20,5 165,8

400 85,4 5,6 21,6 163,2

Furrow watering 500 90,3 10,6 19,7 167,8

600 105,6 9,5 15,4 165,4
Ili Alatau station (KazRIAPG)

. 400 90,5 12,2 28,0 164,5

Drip watering 500 952 12,8 24,5 166,4

600 105,3 12,4 25,5 166,8

400 90,4 10,6 26,6 164,2

Furrow watering 500 95,3 13,6 24,7 168,8

600 110,6 14,5 20,4 166,4

The height of the plants in the Kyrgyz Alatau of the variety Lastochka was formed depending on the
seeding rate and irrigation method in the range from 85.4 to 105.6 on dripping irrigation; moreover, the
highest indicator was formed in thickened sowing at a seeding rate of 600 thousand pcs/ha. The height
was higher under the conditions of the Ili Alatau. It was within 90.4-110.6 cm depending on the expe-
rience. The increased competition in the thickened sowing led to the stretching of the plants and their
subsequent lodging. The height of the plants was 85-95 cm in sparse crops with a seeding rate of 500 and
400 thousand plants/ha.

The height of the lower bean sticking plays a major role for plants in the mechanized soybean
harvest. the height of the lower bean sticking was within 7.4 -10.6 cm under the conditions of the Kyrgyz
Alatau. It was 10.6 to 14.5 cm under the conditions of the Ili Alatau. The high indicators of this feature
were characteristic of thickened crops as well as the height of the plant.

Seed productivity is determined by the mass of seeds per plant, so this indicator is the most important
economically valuable attribute of all crops. According to N. Korsakov, the number of beans per plant is
also a relative indicator when characterizing its productivity. It is used within samples with the same size
of seeds, since the mass of 1000 seeds and the number of seeds in a bean has a wide range of variation.
Therefore, in all other cases, an indicator of seed mass per plant is used determining the productivity of a
plant. The variety Lastochka has a seed mass from a plant with dripping irrigation ranging from 19.5 to
23.0 g; with furrowing irrigation from 15.4 to 21.6 g under the conditions of the Kirghiz Alatau. The mass
of seeds from one plant ranges from 24.5 to 28.0 g with dripping irrigation, and with furrowing irrigation
from 20.0 to 26.6 g under the conditions of the Ili Alatau. The highest indicators of seed mass from a plant
were formed at a seeding rate of 400 thousand seeds/ha with dripping irrigation.

— 70 ——
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The variety Lastochka is a medium seed with a mass of 1000 seeds 155-165 g by seed size. Different
types of irrigation and seeding rates do not reveal significant differences on this basis. Sufficient moisture
supply leads to the formation of a complete seed loading and to the formation of a genetically pro-
grammed trait.

Productivity is the main indicator for assessing the effect of an external trait on a plant. The yield was
in the range of 45.2 to 51.6 c/ha with dripping irrigation depending on the seeding rate under the condi-
tions of the Kyrgyz Alatau and it was 48.2 to 54.6 c/ha under the conditions of the Ili Alatau. Moreover,
the highest yield was obtained at a seeding rate of 400 thousand seeds/ha (51.6 and 54.6 c/ha).

The yield was in the range of 38.6 to 43.6 c/ha with furrowing irrigation depending on the seeding
rate under Kyrgyz Alatau conditions, and it was from 42.3 to 46.6 c/ha under the conditions of the Ili
Alatau. A variant with a seeding rate of 400 thousand seeds/ha (table 3) was characterized by high yield
with this method of irrigation.

Table 3 — Comparative assessment of the soybean variety yield Lastochka,
depending on the seeding rate and irrigation method

Ways of irrigation Seedingprjst/eh;housand Ky}rliggiz ﬁlllztau ;liieiili;ﬁz
400 51,6 54,6
Drip watering 500 48,6 51,6
600 45,2 48,2
400 43,6 46,6
Furrow watering 500 39,3 42,3
600 38,6 43,6

Conclusion. Drip irrigation, compared to furrow irrigation, is a positive effect on the signs of
productivity and ultimately on the yield by a water-saving irrigation method due to the even supply of
water to the roots of plants. Intra varietal competition occurs in the thickened crops with a seeding rate of
600 thousand plants/ha, thus plants are stretched and become prone to lodging, fewer beans are formed on
them and, as a result, the yield is reduced. Optimal conditions are formed to achieve maximum yield with
sparse sowing with a seeding rate of 400 thousand plants/ha.

P. Ennazapkeisel’, C. b. Kenen6aes', C. B. Jluzopenxo’

'Kasak yiITThIK arpapiibik yHHBepcuTeT, AnmaThl, Kasakcran,
*Kazak eriHIIimiK %oHe oCiMIIK IapyalIbUIbiFbl FBUIBIMH 3¢PTTEY HHCTHTYTHI,
Anmatsl 00mbIcH, Kazakcran

KA3AKCTAHHBIH OHTYCTIK KOHE OHTYCTIK-IIBIFBICBIHIA
CYAPMAJIBI AIMAKTA MAI BYPIHAKTBIH OCIPYITH
ATPOTEXHOJIOTMSUIBIK EPEKIITEJIKTEPI

AnnHotanus. Ka3akcTaHHBIH OHTYCTIIT MEH OHTYCTIK-IIBIFBICBIHIAFBl arPOJIKOJIOTHSIIBIK €Ki allMaKTa KapbIK-
NIeH CyapyMeH CaJIbICThIPFaH/a )KaHAPThUIATBIH Cy YHEPrHACHl HETi31HJE TaMIIBLIATHIN Cyapy Ke3iHae Mai Oypurak
JIaKbUTBIHBIH JlacTouka cOpTTH ©HIMIMEH Ocipy jKoHE arpoTeXHOJIOTHSICHIH )KaHE YII TYpJIi 9JlicTieH ceOy HopMatapbl
3eprrenini. lne sxkarmaiiblana TaMIIbUIaTHII cyapynaa Jlacrouka cOpTHIHBIH JkoFapsl eHimuutri 54,6 w/ra, Kelprei3
Anaraysl xxargaiierana 51,6 1/ ra Kypamisl.

Tyiiin ce3aep: cyapMaibl eTiHIIIIK, TAMIIBUIATHII Cyapy, Mail Oypiiak, ce0y HOpMackl, ce0y TeXHOIOTHSCHL,
OHIMILUTIK.
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AT'POTEXHOJIOTUMYECKHWE OCOBEHHOCTH BO3EJIBIBAHUSI CON
B OPOIIIAEMOM 30HE HA IOT'E U IOTO-BOCTOKE KA3AXCTAHA

AHHoOTanus. B 1ByX arposkoaoruueckux 30Hax rora u oro-Bocroka KazaxcraHa u3yueHa TEXHOJIOTHUS BO3JeE-
JIBIBAHUSI COM BBICOKONPOAYKTHBHOTO copra JlacTouka IpH KarelbHOM OpOIIEHHHM Ha OCHOBE BO30OHOBIISIEMOI
SHEPTHH BOJblI CPABHEHHU C OOPO3JIKOBBIM HOJHMBOM M 3 pa3iIMyHbIe HOPMBI BHICEBA. Y CTAHOBJICHBI BBICOKAsl YpO-
JKalHOCTPH com copTa JlacTouka Ha KaneIbHOM OpOIICHHHU B YCIOBHsIX Wnmiickoro coctaBmia 54,6 m/ra, B YCIOBHUSIX
Kupruzkoro Anaray - 51,6 w/ra npu ontumansHOi HopMe BbiceBa 400 ThIC.mT/Ta.

Ki1roueBble cj10Ba: oponraeMoe 3eMIIe/ieNIne, KareJIbHOe OPOIIEHHE, COsl, HOpMa BBICEBA, TEXHOJIOTHUS MOCEBaA,
YPOXKaHOCTb.
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SELECTION OF ACTIVE YEAST STRAINS
FOR FERMENTED BEVERAGES FROM PLANT MATERIALS

Abstract. Various fruits and vegetables were used as sources of yeast cultures, which were grown in the Tur-
kestan region, for the fermentation of beverages based on juice. For selection of the yeast cells we used the most
acceptable methods such as washing with sterile water and scraping with a sterile scalpel. The sources of yeast
cultures used washes from the surface of juice-bearing berries growing in the Turkestan region, as well as fresh
juices obtained under sterile conditions, including pomegranate juice, cherry, red cherry, red grapes, watermelon
juice, table beet juice, sugar sargo juice. From the 180 isolated yeast species, the majorities are Saccharomyces -
159, and 71 pure cultures were isolated. Subsequent study of the morphological features of cells, physiological and
biochemical properties, research of antagonistic activity, resistance to antibiotics allowed for further selection of
strains. The most active and corresponding by technological parameters were selected: Saccharomyces cerevisiae
Al-06 (from grapes), Saccharomyces cerevisiae G1-8 (from sargo juice) and Saccharomyces cerevisiae -Az-12 (from
pomegranate juice). Thus, performed analyzes showed the possibility of using plant materials not only as freshly
squeezed juice of pomegranate, cherry, grapes, watermelon juice, sugar sargo juice, but also as sources of active
yeast.

Key words: yeast, Saccharomyces cerevisiae, pomegranate, fruit, berries, fermented juice.

Introduction. Analysis of the health status of the population in Kazakhstan shows that many
residents of the country have health problems to some extent, which depend on many factors, including
their living conditions. At the same time, one of the major factors is the negative impact of the
environment on the health of the population. High level of pollution of the environment is a stressful
environment for the human body [1]. In this connection, there is an urgent need for the creation of
products capable of restoring and strengthening the body. Fruits and vegetables play an important role in
nutrition, and the products of their processing, including fermented beverages, occupy an exceptional
place.

Under the action of yeast, a number of irreversible metabolic processes occur, leading to significant
changes in both biochemical composition and organoleptic characteristics. Skillfully selected yeast strains
lead to the transformation of sugars, to their reduction and with the simultaneous enrichment of juices
with yeast metabolites, including vitamins, organic acids, alcohols, etc. giving a peculiar, unique taste and
aroma to the finished product [1-4].

Since yeasts are natural inhabitants of nature, they can be isolated from water, soil, and plant sub-
strates. Fruits containing various organic acids, sugars and other sources of nutrition for yeast are
predominantly populated with yeast. Yeast strains associated with fruit surfaces are capable of converting
a wide range of sugars into alcohol, and they can also tolerate a high concentration of alcohol. Although
yeasts of different genera Kloeckera, Hansensiaspora, Candida, Pichia are involved in the transformation
of sugars into acids and alcohols, but in most cases Saccharomyces species dominate the final fermen-
tation stage than any other yeast [2, 5-8].
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There are indications in different areas of research and in every industry regarding the details of
proper sampling for microbiological analysis. Depending on the research, choose one or another method
of sampling, which allows either to only detect or detect and quantify the yeast organisms in the analyzed
substrate [9-11].

Materials and methods. Turkestan region, located in the southern part of the country, since time
immemorial is considered a region with a rich variety of flora and fauna [12]. To extract the yeast cells,
we used the most acceptable methods, including washing with sterile water and scraping with a sterile
scalpel. The sources of yeast cultures used washes from the surface of juice-bearing berries growing in the
Turkestan region, as well as fresh juices obtained under sterile conditions, including pomegranate juice,
cherry, red cherry, red grapes, watermelon juice, table beet juice, sugar sargo juice [5, 13]. The presence
of yeast in them can be set directly under the microscope or after concentrating on centrifuges at a
frequency of 2000 rpm for 15-20 minutes. Samples of liquids were taken in sterile vessels.

The general principle of sowing is that the sample is transformed into a state where it can be serially
diluted to make it seeding directly onto Petri dishes [14].

Wort agar was used as nutrient media; Sabur agar (glucose-peptone media), mycelium formation was
investigated on corn-glucose agar medium. These media are used to fully account for and isolate most
types of yeast. The most widely used full-fledged medium for growing yeast is also malt wort. It consists
of glucose, fructose, sucrose, maltose, maltotriose and maltotetraose, as well as a small amount of pen-
toses - arabinose, xylose and ribose. Nitrogen components make up 6-7% dry matter (DM), among them
ammonium nitrogen is 2.18-2.44 mg per 100 ml. In the wort there are amino acids, all the main B vita-
mins and minerals, the content of which depends on the water used. The wort is obtained from breweries
not hopped, after filtration. It is diluted with tap water to a concentration of 6-8% of DM [15-19].

Wort agar can be made from dry malt extract. 20 g of the powder is dissolved in 400 ml of hot distil-
led water containing 12 g of agar, and sterilized at 121 °C for 15 minutes. After sowing, the plates are
incubated 24 hours in the usual position so that the agar adsorbs the liquid, and then the Petri dishes are
inverted to avoid dropping condensate from the lid to the surface.

Sowing yeast on dense media from the suspension being studied is made with a pipette, with 0.5 ml
or one drop of the measured volume in each dish. Always take at least three dishes for each dilution in
order to obtain the average number of colonies on one dish. Crops are produced either from suspension
with a pipette or loop according to the “draining stroke” principle. A drop of the test suspension contai-
ning yeast cells is applied to the surface of the agarized solidified medium in a Petri dish. After that, a
sterile glass spatula evenly distribute the drop to the surface. With the same spatula, you can still sow
2-3 dishes in case the first one is very dense growth of colonies [3, 9].

When cultivating yeast, like most living organisms, maintaining a certain temperature is of great
importance. At the same time, the overwhelming majority of yeast species belong to the group of meso-
philic microorganisms with temperature limits of growth ranging from 2-5 to 30-37 °C and optimum at
26-28 °C. True yeast thermophiles are not known among the yeast, for growth of which temperatures are
higher 50-60 °C [5, 7].

The process of isolating a pure culture ends with the transfer from a separate, grown in isolation
colony into a test tube. The isolated cultures were examined for cell homogeneity under a microscope, as
well as the uniformity of the colonies on the plate during subsequent sieving [10].

Thus, the requirements that must be fulfilled in the work on determining the type of yeast are as
follows: before determining each culture should be carefully checked for purity by microscopy and sie-
ving on dense nutrient media; from each source culture, they prepare a so-called control culture by
transferring it into a test tube with wort agar and retain its entire work period by definition . When des-
cribing morphological traits, standard media and cultivation methods are used, since these traits can vary
significantly depending on the medium composition and growing conditions.

Results and discussion. Microorganisms isolated from various plant substrates were mostly separate
budding cells, and yeasts were also found, forming pseudomycelium and individual species with a true
well-formed mycelium. Among the studied representatives of the yeast were typical representatives of
Oosporidium, also met Rhodoturola, capable of forming primitive pseudomycelium, colonies have a
pronounced rather bright red or orange color; individual grown colonies in many respects belonged to
Candida cells, of which round, slightly elongated, colonies formed on agar are most often cream-colored
with a wrinkled surface.
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The results of the selection of pure cultures of Saccharomyces yeast are presented in table 1.

Table 1 — The results of the selection of pure cultures of yeast Saccharomyces

Research The number of analyzed colonies on the dishes
. - — Isolated pure cultures
raw materials total estimated yeast giving spores
Pomegranate juice 31 24 16 16
Cherry juice 18 15 15 9
Red grape juice 65 33 24 24
Watermelon juice 11 8 8 5
Beetroot juice 12 8 7 6
Sugar sargo juice 43 32 21 11

Of the 180 different types of isolated yeast, most belong to Saccharomyces 159 and only 21 cultures
to Dipodascaceae, 71 pure cultures were isolated.

Since the main goal of this work was the development of a fermented beverage, the selected cultures
of microorganisms selectively selected yeast capable of transforming sugars into biologically active
substances that are useful for the body. Among the selected cultures, preference was given to represen-
tatives of the culture class of Saccharomycets, the family of Saccharomycetaceae. The sizes of the studied
single cultures varied in width on average from 4.5 to 9 pm and in length up to 10 um. Form predomi-
nantly rounded, oval, elongated.

The most acceptable cultures were selected in accordance with their relatively fast ability to ferment
fruit juices, where the leading factor was high organoleptic characteristics, natural fruit smell, without the
appearance of turbidity or large sediment and a pleasant slightly sour taste (table 2).

The most promising were Saccharomyces cerevisiae strains isolated from grapes, sugar sargo juice
and pomegranate juice, which were obtained by multiple passages of individual yeast colonies on solid
nutrient media. A further study of the morphological features of the cells, physiological and biochemical

Table 2 — Chemical indicators and tasting evaluation of mixed fruit juices, fermented in experienced yeast

Volume Mass Mass Mass
Fruit Kind fraction concentration concentration concentration Tasting
juice of Yeast of ethyl of sugars, of titratable acids, | of volatile acids, evaluation
alcohol, % g/dm’ g/dm’ g/dm’

Saccharomyces

cerevisiae Al-06 L> 4.2 301 0.45 6
W_atermelon Sacch‘a;‘"omyces 23 3.1 5.64 0.51 7
juice cerevisiae G1-8

Saccharomyces 1,6 3,9 521 0,54 8

cerevisiae Az-12

Saccharomyces

cerevisiae Al-06 2.6 38 6,93 0,72 8
que granate Sacch‘a;‘"omyces 3.7 41 7.82 0,75 8
juice cerevisiae G1-8

Saccharomyces 2.8 53 6,15 0,78 9

cerevisiae—Az-12

Saccharomyces

cerevisiae Al-06 2.3 4.9 3,92 0,55 8
Mixed juice Saccharomyces
(watermelon- aromy: 3,1 2,7 8,43 0,59 9

cerevisiae G1-8
pomegranate)

Saccharomyces 1.8 45 5,15 0,64 10

cerevisiae—Az-12




Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

properties, clarification of the antagonistic activity, resistance to antibiotics made it possible for further
selection. As a result, the strains identified as the following strains of the yeast Saccharomyces cerevisiae
Al-06 (from grapes), Saccharomyces cerevisiae Gl-8 (from sugar sargo juice) and Saccharomyces
cerevisiae Az-12 (from pomegranate juice), belong to the Saccharomycecececeae family species
Saccharomyces, subspecies cerevisiae according to the “Determinant of Burgi”.

Biological species of the genus Saccharomyces are a good model for studying the fundamental bio-
logical processes: speciation and adaptability of organisms to the environment. Currently, the genus
Saccharomyces is clearly defined and includes, in addition to S. cerevisiae, the species S. arboricolus,
S. bayanus, S. cariocanus, S. kudriavzevii, S. mikatae and S. Paradoxus [5]. The cultural gene pool of
Saccharomycetes yeast is represented by S. cerevisiae and S. bayanus species.

Yeast culture Saccharomyces cerevisiae Al-06 (from grapes) grows in 1.5% milk at a temperature of
30 ° C, fermentation of milk does not occur, gas (CO,) is formed during the fermentation of juices. When
they growth in a solid medium, form beige colonies in a round shape 1.5-2.0 mm in diameter. Growth on
a stroke is moderate, continuous. The culture has a characteristic smell of yeast. The strain does not form
pigments diffusing into the medium (figure 1).

Figure 1 — Culture of the yeast Saccharomyces cerevisiae Al-06 (from grapes)

The average cell size is 6.5%7.2 pum. The shape of the cells is oval and rounded. Reproduces by
budding.

On aqueous agar containing sodium acetate cells form asci with spherical spores with smooth shells,
1 to 4 in cell. Colonies are large, smooth, and convex, with smooth edges on the malt wort agar.

Physiological and biochemical properties. Many simple compounds, such as glucose, fructose, galac-
tose, sucrose, glycerin, can be used as a carbon source. As a result of the fermentation of sugars, CO, and
ethanol are formed.

Features of growth: Temperature optimum is 26 = 1 °C. Cells grow in the range of 4 to 40 °C. The
optimum pH of the medium is 4.5-5.5. Keeps viability in the pH range from 2.0 to 10. It grows when the
content of bile in the medium is up to 2.5%.

The cultural and morphological properties of Saccharomyces cerevisiae G1-8 yeast strain (from sugar
sargo juice) are the following: On the surface of a solid agar medium, round convex, light cream-colored
opaque colonies with a smooth edge, 3-3.5 mm in size, smooth surface, glitters, the consistency is soft,
buttery (figure 2).

Figure 2 — Yeast culture of Saccharomyces cerevisiae G1-8 (from sugar sargo juice)

The average cell size is 5.0x8.7 um. The shape of the cells is oval and rounded. Reproduces by
budding. On agar medium containing sodium acetate, the cells form aski with spores of spherical shape
with smooth shells, 1-4 askies in cell.

— 76 ——



ISSN 2224-526X Cepus acpapnuix nayk. 3. 2019

Physiological and biochemical properties. Ferments: glucose, sucrose, maltose, galactose, 1/3 raf-
finose. Does not ferment: lactose and simple dextrins.

Features of growth: Temperature optimum is 26 + 1 °C. Cells grow in the range of 4 to 40 °C. The
optimum pH of the medium is 3.5-5.5. Keeps viability in the pH range from 2.0 to 10. It grows when the
content of bile in the medium is up to 2.5%.

Cultural and morphological properties of Saccharomyces cerevisiae Az-12 (from pomegranate juice):
on the malt wort-agar colonies are small, smooth, convex, with plain edges (figure 3). The average cell
size is 5.0 x 6.4 microns. The shape of the cells is mostly rounded. Reproduces by budding. The yeast
does not form a yeast spore.

Figure 3 — Culture of Saccharomyces cerevisiae Az-12 yeast (from pomegranate juice)

Physiological and biochemical properties. Ferments: glucose, fructose, sucrose, maltose, maltotriose,
does not use galactose, consumes pentose in a small amount - arabinose, xylose and ribose, can use many
simple glycerol compounds as a carbon source, as a result of fermentation of sugars it forms CO, and
ethyl alcohol.

Features of growth: The temperature optimum is 37 = 1 °C. Cells grow in the range of 5 to 45 °C.
The optimum pH of the medium is 3.5-5.5. Keeps viability in the pH range from 1.2 to 10. It grows when
the content of bile in the medium is up to 3.0%.

In relation to oxygen, all of the studied strains are optional.

Antibiotic resistance: Saccharomyces cerevisiae Al-06 strains are resistant to gentamicin, cefazolin,
amoxiclav, tetracycline, norfloxacin, vancomycin, erythromycin, ciprofloxacin, cefuroxime, amphotericin.
Show moderate antagonistic properties in relation to E. coli.

The strain Saccharomyces cerevisiae GI-8 is resistant to gentamicin, oxacillin, amoxiclav, tetracyc-
line, norfloxacin, vancomycin, erythromycin, ciprofloxacin, metronidazole, ketonazole, amphotericin. It
shows pronounced antagonistic properties in relation to E. coli u Staphylococcus aureus.

Saccharomyces cerevisiae Az-12 is resistant to gentamicin, oxacillin, cefazolin, amoxiclav, tetracyc-
line, norfloxacin, vancomycin, erythromycin, cefotaxime, ciprofloxacin, cefuroxime, metronidazole,
ketonazole, amphotericin. They show pronounced antagonistic properties with respect to Escherichia coli,
Pseudomonas aeruginosa and Staphylococcus aureus.

Thus, performed analyzes show the possibility of using plant materials not only as freshly squeezed
juice of pomegranate, cherry, grapes, watermelon juice, sugar sargo juice, but also as sources of active
yeast. Of the yeast isolated from plant substrates, the most acceptable from a technological point of view,
as well as those with pronounced antagonistic abilities in relation pathogens are Saccharomyces cerevisiae
Az- 12 u Saccharomyces cerevisiae Gl-8

Acknowledgements: The financial support was implemented by the Project Agreement Nol64-24
“Scientific-practical bases of microencapsulation of bioactive substances and principally new stimulators
of plant development with the purpose of agricultural production intensification” of the Ministry of
Education and Sciences of the Republic of Kazakhstan.

Conclusion. As a result of the selecting work, Saccharomyces cerevisiae strains isolated from gra-
pes, sugar sargo juice and pomegranate juice were chosen and obtained by multiple passages of individual
yeast colonies on solid nutrient media and identified as Saccharomyces cerevisiae Al-06, Saccharomyces
cerevisiae Gl-8 u Saccharomyces cerevisiae Az-12.

The most promising were Saccharomyces cerevisiae Gul-8 and Saccharomyces cerevisiae Az-12
with the ability to ferment fruit juices relatively quickly, and the leading factor was high product quality:
organoleptic characteristics, natural fruit odor, no turbidity, and a pleasant slightly sweet, slightly sour taste.
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OCIMJIIKTIK INUKIBATTAH JAUBIHJIAJIFAH ®EPMEHTHUPJIEHTEH
CYCBIHIAPFA APHAJIFAH BEJICEH/I AHIBITKbI HITAMMJAPBIHBIH CEJTEKIIUSICBI

Annoranusi. [IbpeiHIap HeriziHAe jkacajFaH CyChIHAApIbIH (pepMEHTAIMsACHl YIIiH, aIlbITKBl KYyJIbTypaja-
PBIHBIH HeTisri ke3i periHne, Typkicran oOJIBICBIHAA OCIPIIreH 9PTYPIll JKEMicTep MEH JKUAEKTep MaliaaiaHbUIIbL.
AIBITKBI JKacylajapblH ajly YLIIH €H KOJAMIbl 9aicTep KOJIAHBULABL: CTEPHIIb/I CYMEH aJIbIHFaH JKYBIHJIbI )KOHE
CTEPHJIbJII CKAJIBIIETIbMEH AJIBIHFAH YJTi. AIIBITKE KYJIbTypajapblHbIH HEri3ri ke3i perinae, TypkictaH oOibIChHIa
ecipiieTiH, MBIPHIHBI 0ap XHUIEKTepIiH OeTiHeH, COHBIMEH KaTap, CTEpWIbIi >Karfaiiapla alblHFaH OaJFbIH
IIBIPBIHAAPBIH, OJIAPJBIH KaTapblHOa aHap, IIHe, KbI3bUI IIHe, KbI3bUT XKY3iM, KapObl3, acXaHa KbI3bUILIACHI, KAHT
JKYTepi MBIPBIHAAPHI, KYBIHIBUIAPH! KOJNaHbUTaAeL. beminin ansiaran ambITKemapasie 180 Typinia 159-v1 Saccha-
romyces, onapzpie 71-1 Ta3a KynpTypa Typinje anbiHasl. JKacyuiagapasiH MOp(OIOrHsIIbIK epeKIenikTepi, Gru3ro-
JOTHSUTBIK JKOHE OWMOXMMISIIBIK KAaCHETTEpi, OJapAblH aHTarOHMWCTIK OEJCeHIUNTiHIH aWKBIHIATYBl, aHTHOWO-
TUKTEpre TYPaKThUIBIFBIH 3epTTEY jKaHa IITaMMIAPIBIH CeNeKIMsUIaHybIHa MYMKIHIIK Oepeni. berxcenainiri sxorapsl
KOHE TEXHOJIOTHSUIBIK IapamMeTpiiepre CoiKec Typiiep peTiHAE MbIHa allbITKbUIAap TaHJaIAbl: Saccharomyces
cerevisiae Al-06 (xy3iMHEH anbiHFaH), Saccharomyces cerevisiae G1-8 (KaHT jxyrepici UIBIPBIHBIHAH) XoHE Saccha-
romyces cerevisiae — Az-12 (aHap IIBIHBIHBIHAH). OTKI3UITEH 3epTTEyJIep 6CIMAIK IMKI3aThIHBIH aHap, IIUe, Ky3iM,
KapOBbI3, KaHT yrepici IIBIPHIHIApPBI TYPiHAE FaHa €Mec, COHbIMEH Karap OeJCeHI allbITKbUIApIBIH Ke3i 0oa
AJIATBIH/IBIFBIH KOPCETTI.

Tyiiin ce3mep: ambITKBUIAP, Saccharomyces cerevisiae, aHap, YKeMICTep, KAIACKTEp, PEPMEHTUPICHICH IIbI-
pBIHAAD.

A.C. .JIaan)', A. A, Canapﬁexona', I. P. BekGochinoBa', 3. P. AxmenoBa’

'FOsH0-KasaxcTaHckuii rocy1apcTBeH bl yHuBepeuter uM. M. Ays3osa, Illsivkent, Kasaxcran,
*UHcTuTyT MUKpoGHONOrkl AKaneMun Hayk Pecrry6nmukn V3bexucran, TamkeHT, Y36ekucran

CEJIEKIIUS AKTUBHBIX IITAMMOB JIPOAKEN
JJISI ®PEPMEHTATHPOBAHHBIX HAIIMTKOB U3 PACTUTEJIBHOI'O CbIPbA

AnHotanus. /s pepMeHTaTanny HAaIMTKOB HA OCHOBE COKA, B KAUECTBE MCTOYHUKOB APOACKEBBIX KYIBTYpP
WCTIONB30BAIM Pa3iIW4HbIe (PYKTHI M OBOINM, NpoHM3pacraroimue B TypkecTaHCckod oOsactu. [l u3BiedeHUs
JIPOOKEBBIX KJIETOK HAMH HMCIOIb30BAINCh HanOoee IpHEMIIEMbIE METOIBI, B TOM YHCIIE CMBIB CTEPHIIBHON BOIOM
U COCKOO CTEPHIIbHBIM CKajblieeM. B kauecTBe HCTOYHUKOB JPOXCKEBBIX KYJIbTYP MCIOIb30BAIIM CMBIBBI C TOBEPX-
HOCTH COKOCOZEPIKAIUX SAr0Jl, MPOU3PACTAOMINX B TypKECTaHCKON 00/1acTH, a TAKKEe CBEKHUX COKOB, IOJYYEHHBIX
B CTCPUJIBHBIX YCJIOBUAX, B TOM YHCJIE COK I'paHaTa, BUIIHU, YEPCIIHHU, KPpAaCHOI'O0 BHHOI'DA/a, ap6y3HbIl>lI COK, COK
CTOJIOBO CBEKIIBI, COK caxapHoro capro. 113 180 BbIgeneHHBIX BUIOB IPOXIKEH OOJBITMHCTBO OTHOCATCS Saccharo-
myces — 159, uncThix KyJabTyp BbimeneHo 71. [ocnenyromiee n3ydeHne MOpHOIOTHUESCKUX OCOOCHHOCTEH KIIETOK,
¢du3HoIIOTMYeCKNX M OMOXMMHUYECKHX CBOMCTB, HPOSCHEHUs] aHTAarOHUCTUYECKOW AaKTUBHOCTH, YCTOHYMBOCTH K
AHTHOMOTHKAM Jaly BO3MOXHOCTh JUISl AJIbHEHINEH cenekunu mramMMoB. Hanboliee BEICOKOAKTUBHBIE U COOTBET-
CTBYIOILIME 10 TEXHOJIOTHYECKHM IapaMeTpaM ObutM oToOpaHbl: Saccharomyces cerevisiae Al-06 (M3 BHHOTrpana),
Saccharomyces cerevisiae G1-8 (u3 coka caxapHoro capro) u Saccharomyces cerevisiae — Az-12 (43 TpaHATOBOTO
coka). Takum 00pa3om, MPOBEJCHHBIE aHAIHM3BI MTOKAa3aJIl BO3MOXKHOCTh HCIIOJIB30BAHHS PACTUTEIHHOTO CHIPHS HE
TOJIBKO B KQUECTBE CBEXE BBDKATHIX COKOB I'PaHaTa, BUIIHU, BUHOTPaa, apOy3HOTO COKa, COKA CaxapHOTO capro, HO
U B Ka4E€CTBE HCTOYHUKOB aKTHBHBIX JPOOKEH.

KiroueBble cjioBa: 1poxxxd, Saccharomyces cerevisiae, TpaHaT, PPyKThI, ATOABI, HePMEHTHPOBAHHBINA COK.
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THE ANALYSIS OF QUALITY OF SEEDS OF PLANT-SIDERATE
LACY PHACELIA (PHACELIA TANACETIFOLIA BENTH., 1834)
«BAYSERKE-AGRO» LLP WITH THE HELP OF PHYTOEXPERTISE

Abstract. With the results of phytoexamination of seeds of the plant-siderite lacy phacelia Phacelia tanace-
tifolia Benth., 1834, their sowing qualities have been established. Germination energy during the experiments in a
humid chamber averaged 68.0 %, laboratory viability comprised on average 72.2 %, the percentage of diseased
seeds was 27,0 %. When conducting the experiments on moistened sand, these indicators were slightly lower: germi-
nation energy was 39.0 %, laboratory viability decreased to the level of 50.75 %, the number of diseased seeds
amounted to 14.5 %. The identified fungal microflora was represented by species from the genera Mucor, Penicil-
lium, Alternaria and Fusarium, bacterial microflora was represented by representatives of the genera Pseudomonas
and Erwinia. The revealed microflora creates an infectious background for molding seeds, damaging plants with root
rot, Fusarium, Alternaria and bacteriosis during the growing season, and also worsens the sowing quality of seeds,
reduces the germination of plants and, thereby, significantly reduces the productivity of plants. Based on the results
of the phytoexamination carried out against the complex of fungal and bacterial infections, a protective-stimulating
composition was selected and the recommendation was given to the workers of the production sector of «Bayserke-
Agro» LLP (Almaty region) on the improvement of the lacy phacelia seeds with the PMTD t.me in conjunction with
a stimulant, the biological stimulant Extrasol, based on the bacterium Bacillus subtilis.

Key words: Phytoexpertise, seeds, siderat, lacy phacelia, Phacelia tanacetifolia, «Bayserke-Agro» LLP,
Almaty region, Kazakhstan.

Introduction. The currently existing technological maps for the cultivation of fodder crops do not
take into account biological and ecological plant protection products from pests and diseases. Such studies
are now actively conducted and implemented in all advanced and developed countries of the world, and
their implementation is fully consistent with the tasks of transfer and adaptation of technologies and
improving the environmental friendliness of agricultural products set by the President of the Republic of
Kazakhstan N.A. Nazarbayev in his annual message to the people in 2018.

According to these tasks, on the acreage of «Bayserke Agro» LLP in Almaty oblast, scientific re-
search is being actively carried out as a part of the project of the Ministry of Agriculture of the Republic
of Kazakhstan BR 06249249. «Development of an integrated system to increase productivity and improve
the breeding qualities of farm animals, on the example of «Bayserke Agro» LLP» under the subproject 2.
«Improving the technology of cultivation and harvesting of forage crops». In order to improve the agro-
technology of the cultivation of fodder crops, it is proposed to use the subseed plant - siderat lacy phacelia
to them (Phacelia tanacetifolia Benth., 1834), belonging to the borage- or forget-me-not family (Boragi-
naceae) (according to another botanical system, to the Hydrophyllaceae family of the order Boraginales).
It is an insect plant. Inflorescence is spike-shaped curl. Flowers are small, pinkish-blue. Perianth are
rigidly pubescent. The fruit is a multi-seeded box. Seeds are oval. The mass of 1000 seeds is 1,7-1,8 g.
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This green manure is of great interest for several advantages. It unpretentious, it is grown in a variety of
conditions, on poor sandy and stony soils. Lacy phacelia enriches the soil with nitrogen and potassium,
besides being a good soil disintegrant, improves its aeration, retains moisture and prevents wind erosion.
It is rich in phytoncides. When released into the soil, these components have a disinfecting effect and
provide prevention of fungal diseases. If this plant is used as a siderate, it will retain moisture inside the
soil, while at the same time protecting the roots from rotting and inhibiting the reproduction of pathogenic
nematodes and weeds. Lacy phacelia has a deterring effect on some pests (aphids, leafworm, locusts). As
a good honey plant, it serves as a powerful attracting factor for entomophages and pollinators, and makes
it possible to more effectively use their useful properties in the fields of forage crops [1, 2]. Another
advantage of lacy phacelia is that it is not related to any of the studied feed crops (soybean, alfalfa, barley,
wheat), and has no pests and diseases in common with them. The green mass of this siderat is used fresh
and for ensiling, but it is better mixed with other plants, mainly legumes. The fodder mixture with Pha-
celia tanacetifolia can be used to feed cows, sheep, goats, rabbits, pigs, poultry. Green mass of 8-15 t/ha
yield. Mowing the feed must be completed before flowering begins. With the beginning of flowering
plants, the feed value of the green mass is greatly reduced. By this time, the dry matter content in the
green mass reaches 20 %, its accumulation stops. Because of the beneficial properties of lacy phacelia,
intensive research is being conducted worldwide [3-8].

Lacy phacelia, like other cultures are affected by various diseases, many of which are transmitted
through seeds. At the same time, pathogenic microflora in the seeds causes their molding, decay, reduces
germination energy and germination, and also serves as a source of diseases during the growing season.
Sick plants, in turn, are more damaged by pests, for example, true bags, which are abundant on the crops
of fodder crops of «Bayserke Agro» LLP [9-11]. Considering that the use of Phacelia tanacetifolia seeds
is of great importance for their quality, prior phytoexamination is necessary. It will allow the correct
selection of a disinfectant against the complex of pathogenic and saprophytic microflora [12].

For phytoexamination and health improvement of seeds, certain studies were conducted by
employees of the Kazakh Research Institute of Plant Protection and Quarantine [13-20]. However, for
some cultures against the complex of fungal and bacterial infections, protective-stimulating compositions
have not been developed.

A phytoexamination of seeds of forage crops (wheat, barley, alfalfa and soybeans), which we carried
out earlier in the framework of the same project, showed a high population of pathogenic microflora,
which creates a dangerous infectious background for the manifestation of diseases - root rot, Fusarium,
Alternaria and bacterioses, as well as mold and seed rotting. According to the degree of seed contami-
nation, selection of highly effective fungicides with a wide range of fungicidal and bactericidal properties
is required. As a result of the studies, a wide range of treaters, biological products, growth regulators,
insecticides, and insecticides have been tested, a number of compositional compositions have been deve-
loped for wheat and barley. Research continues to develop compositional compositions for alfalfa and
soybean [13-20]. Since the seeding of siderate of Phacelia tanacetifolia was planned as a part of the
research and production research carried out during the project, it was necessary to carry out a phyto-
examination of its seeds before sowing and recommend measures for their recovery. This is due to the
relevance of the research.

Material and methods. Seeds of Phacelia tanacetifolia were purchased by «Bayserke Agro» LLP as
a part of the project of the Ministry of Agriculture of the Republic of Kazakhstan BR 06249249 «Deve-
lopment of an integrated system for increasing productivity and improving the pedigree qualities of farm
animals, using the example of «Bayserke Agro» LLP in Almaty through «Green Garden» LLP. Producer
is Green Carpet LLC, Moscow, Russian Federation.

During phytoexamination of lacy phacelia seeds, submitted from «Bayserke-Agro» LLP to the grain
crops protection department of the LLP "Zh. Zhiembayev Kazakh SRI of Plant Protection and Quarantine
named", their sowing qualities were evaluated (germination energy for 3 days, laboratory germination -
for 7 days) according to GOST 10250-80. The sowing qualities of seeds were determined in wet chambers
in plastic containers and on a humid sand dish in Petri dishes. From each sample, 100 seeds were taken in
the 4th multiple. The number of diseased seeds and seedlings was taken into account. When phytopatho-
logical analyzes of seeds, the species composition of fungal and bacterial microflora established. Analyzes
carried out on a nutrient medium - potato (CA), in accordance with the methodological guidelines of N.A.
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Naumovoy "Analysis of seeds for fungal and bacterial infection" [14]. The determination of fungal and
bacterial microflora was carried out according to the morphological features of the colonies of fungi and
bacteria, and their pure cultures. The morphological features of the fungi were investigated by
microscopic examination through sporulation.

Research results. The results of laboratory analyzes of phytoexpertise on assessing the sowing
qualities of seeds of Phacelia tanacetifolia (germination and laboratory germination), as well as the
identification of diseased seeds and seedlings in humid chambers and on humid sand are presented in
table 1 and figures 1-8.

Table 1 — Sowing qualities of Phacelia tanacetifolia seeds, seedling growth rate and their population by mushroom microflora
(humid chamber, humid sand)

Growth intensity of sprouts
Repetition Germination, Laboratory on the 7th day, % The number of diseased
% germination, % N - ot seeds and seedlings, %
Humid chamber (plastic containers)

I 64,0 64,0 14,0 71,0 15,0 12,0

I 70,0 74,0 17,0 69,0 14,0 13,0

11 66,0 74,0 21,0 70,0 9,0 18,0

v 72,0 77,0 14,0 73,0 13,0 27,0

The average 68,0 72,2 16,5 70,7 12,8 17,5

Humid sand (in Petri dishes)

I 40,0 50,0 - - - 15,0

I 39,0 50,0 - - - 18,0

I 38,0 57,0 - - - 14,0

v 39,0 46,0 - - - 11,0

The average 39,0 50,75 - - - 14,5

+ - weak growth; ++ - medium height; +++ - intensive growth.

The results of phytoexamination of the sowing qualities of seeds of Phacelia tanacetifolia showed
low germination energy, which averaged 68.0 % and low laboratory germination on average 72.2 %. With
another experience of moistened sand, these indicators were slightly lower, germination energy was
39.0 %; laboratory germination comprised 50.75 %.

The results of phytopathological analyzes of seeds of Phacelia tanacetifolia on a nutrient medium
potato-glucose agar (CAA) revealed the dominant fungal and bacterial microflora. The total seed conta-
mination is 100 %. Fungi from the genera Alternaria and Fusarium predominate from the fungal micro-
flora, causing Alternaria, Fusarium and root rot. Saprophytic fungi of the genera Mucor and Penicillium
were found, causing mold growth of seeds (figures 3-5). The results of phytoexamination showed that
bacterial microfluor prevails in the seeds of the phycameral lacy phacelia (figures 6, 8). Based on the
morphological features of the bacterial colonies on the nutrient medium and pathogenic properties, they
are assigned to the genera Pseudomonas and Erwinia.

Discussion of research results. The results of phytoexamination showed that the seeds of Phacelia
tanacetifolia showed low germination energy, low laboratory germination in a humid chamber and humid
sand. These rates may lower in the field as well.

The pathogenic seed microflora creates an infectious background for the molding of seeds, it will
reduce the germination energy and seed germination, damage of plants with root rot, Fusarium, Alternaria
and bacteriosis.

In order to heal the seeds of Phacelia tanacetifolia, it is necessary to treat the seeds with drugs that
have fungicidal and bactericidal properties, in combination with a stimulant that activates physiological
processes in plants.

— 2 ——
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Figure 2 — Affection of seeds of Phacelia tanacetifolia by the complex of phytopathogenic fungi
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Figure 3 — Damage of seeds of Phacelia tanacetifolia by fungi of the genus Fusarium spp. and Alternaria spp.

'—"‘-'ﬂ'-

Figure 4 — Damage seeds of Phacelia tanacetifolia by the fungi of the genus Mucor spp.

B
Figure 5 — The dominant fungal microflora isolated from seeds of Phacelia tanacetifolia:
A — Alternaria spp. (conidia); B — Mucor spp. (sporangium with disputes)

— gy ——



ISSN 2224-526X Cepus acpapnuix nayk. 3. 2019

Figure 6 — Damage of seeds of Phacelia tanacetifolia by bacteria

Figure 8 — Damage to the seeds of Phacelia tanacetifolia with fungal microflora and bacterial complex

Findings. As a result of phytoexamination of the seeds of Phacelia tanacetifolia, their low
germination energy and low laboratory germination both on the humid chamber and on the humid sand
have been established.
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In the phytopathological analysis a complex of fungal and bacterial microflora was revealed. The
dominant fungal microflora is represented by representatives of the genera Alternaria, Fusarium, Mucor
and Penicillium; bacteria from the genera Pseudomonas and Erwinia.

Based on the results of phytoexamination against the complex of the fungal and bacterial infection, a
protective-stimulating composition has been selected and the recommendation has been given to the
workers of the manufacturing sector of «Bayserke-Agro» LLP (Almaty region) for the improvement of
Phacelia tanacetifolia seeds by the PMTD scrubber with bactericidal and fungicidal properties - 8.0 I/t, in
combination with a biological stimulator Extrasol on the basis of the bacterium Bacillus subtilis — 2.0 l/t.

Source of research funding. The work was prepared as part of the project implementation of the
Ministry of Agriculture of the Republic of Kazakhstan BR 06249249 «Development of a comprehensive
system to increase productivity and improve the breeding qualities of farm animals, using the example of
«Bayserke Agro» LLP» under the subproject 2. «Improving the technology of cultivation and harvesting
of forage crops».

M. M. Beke:xanoBa, H. 7K. CyaranoBa, A. A. JIxkaiimyp3una, U. U. Tempemies,
I'. E. Koxkab6aeBa, O. ’Kymaxanyibl, A. M. TypcsinkyioB, A. O. Caruron

KP AIIM TOO "X. XXuembaeB ateigarsl Kazak eciMIik KOpray jkoHEe KapaHTHUH FRUIIBIMHU 3€pTTE€Y HHCTHTYTHI',
Anmarel, Kazakcran

INAKMAKATIBIPAKTBI TYUMEIIETEH CUJIEPATBI OCIMIIKTEPI TY¥KbIMJIAPBIHBIH
CAIIACBIH BATAJIAY (PHACELIA TANACETIFOLIA BENTH., 1834) «<AUCEPKE-AT'PO» XKIIIC

Annoranus. [TwxmaxansipakTel danenus Phacelia tanacetifolia eciMaiK-CUIEPaTHIHBIH TYKBIMBIHA JKYPTi-
3UIreH (huTocapanTaMaHbIH HOTH)KECIH/IC OHBIH CEOIHIIUIIK KacHeTTepl aHBIKTaIIbl. blnFanmer opta Toxipudecinme
OCy DHEpruschl opTalla ecenmeH anranaa 68,0 %, 3epTxaHanblk oHrimTiri 72,2 %, aypyra MalIbIKKaH TYKBIMHBIH
cansl 27,0 %-ra xxerti. bluranmer kyMm ToxipuOeciHge Oy KopceTKimTep alTapiblKTail ToMeH OONIBI: TYKBIMHBIH
ocy aneprusicel 39,0 %, 3eprxaHanbik oHTImTITI 50,75 %, an aypyfa maiaablKKaH TYKBIMHBIH caHbI 14,5 %-1b1 Kypa-
nel. beninren mukpodopanan caHsipaykyiakrapnan Mucor, Penicillium, Alternaria »xone Fusarium TybICTaphbl, ajl
Oakrepusuiapnan Pseudomonas xoHe Erwinia TybICTapblHA JKaTaThIH OakTepusiaap Oeminmai. beminren Mukpodiopa
TYKBIMHBIH 3€HACHYiHE, OCIMIIKTEP/IIH TaMbIp IIpiKTepiHe, BereTanus Ke3eHiHae ¢y3apuos, albTepHAPHO3 KOHE
0aKTepHO3 aypyJIapblHbIH KO3yblHA HHPEKIMUIBIK (DOH TYABIPabl, COHBIMEH KaTap, TYKbIMHBIH CEOIHIUTIK KaCHUET-
TepiH HalapiaTajbl, OCIMAIKTIH OHIMJIUINH aiTapiblkrai Temenaereni. JKyprisiiren ¢urocapantamaHblH Heri-
3iHAE aypy KO3IBIPAaThlH CaHbIPAYKYJIAK JKOHE OaKkTepusulap KelIeHIHe KapChl KOPFaHBIII-BIHTAIAHABIPY KYpaMbl
TaHaaIbn aneiHAbl koHe «baiicepke-Arpo» JKILC-HiH (AmMaThl 0OJBICH) OHIIPICTIK CEKTOPBIHBIH KYMBICIIBLIA-
PBIHA MKMAXKAIBIPAKTHI (Dalesiisl TYKBIMBIH CAayBIKTBIPY MakcaThiHAa TYKeIMABI TMTJ] c.c.x. mpemnapaTbiMeH Koca
Bacillus subtilis 6axTepusacsl Heri3iHe )KacalraH DKCTPAcoII 6Cy YIAETKILIH KOCHII JIopiiey YChIHBICTAphl Oepiii.

Tyiiin ce3mep: ®durocapanrama, TYKbIM, CHAEpAT, MIDKMaKambIpakTel ¢anenus, Phacelia tanacetifolia,
«baiicepke-Arpo» KILC, Anmatsr o6ubickl, Kazakcran.

M. M. Beke:xanoBa, H. 7K. CyaranoBa, A. A. /lxkaiimyp3una, U. U. Tempemes,
I'. E. Koxka6aeBa, O. ’Kymaxanyibl, A. M. TypcbiHky10B, A. O. Caruton

TOO "Ka3zaxckuii Hay4YHO-HCCIIEI0BATEILCKUI HHCTUTYT 3allMThl U KapaHTHHa pactenui uM. XK. JKuembaena"
MCX PK, Anmatsl, Kazaxcran

AHAJIA3 KAYECTBA CEMAH PACTEHUA-CUJEPATA ®ALEJIANA MUKMOJIMCTHOM
(PHACELIA TANACETIFOLIA BENTH., 1834) TOO «bBAUCEPKE-AT'PO»
C IIOMOINBIO ®PUTOIKCITEPTU3bI

Annotanus. [To pesynpraram npoBeleHHON (DUTOIKCIEPTH3BI CEMSH pacTeHUs-cuiepara (aneany mmkMo-
muctHoil Phacelia tanacetifolia Benth., 1834 Obutn ycTaHOBJICHBI MX IIOCEBHBIE KAauecTBa. JHEPTHUs MPOPACTAHUS
IIPU DKCIIEPUMEHTAaX BO BIAXHOW Kamepe cocraBmia B cpenHeM 68,0 %, mabopaTopHass BCXOXECTh B CpPEIHEM
72,2 %, npoueHT 001bHBIX ceMsH - 27,0 %. IIpu 3kcriepuMeHTax Ha yBIXHEHHOM IIECKE STH IOKa3aTesd OblIH
HECKOJIBKO HIDKE: 3Heprusi mpopactanust - 39,0 %, maboparopras BcxoxecTh - 50,75 %, KommuecTBO OONBHBIX
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cemsH - 14,5 %. BoisBnennas rpubHass Mukpoduopa Oblila IpeacTaBieHa BUAaMu u3 ponoB Mucor, Penicillium,
Alternaria v Fusarium, 6akTepuaigbHas - IPEACTABUTEISIMA POJOB Pseudomonas u Erwinia. BeisiBIeHHasE MUKPO-
(hropa co3naer MHGEKIMOHHBIA (OH JUIA TUICCHEBEHUS CEMSH, IOPAXEHHUs PACTCHUH KOPHEBBIMU THHIISIMH, (y3a-
pHO3aMH, anbTepHAPHO3aMU U OAaKTEPHO3aMHU B IEPHO]] BETE€TALNH, a TAKXKE YXYALIAeT OCEBHbIE KaUeCTBa CEMSH,
CHIDKAET JHEPTHI0 MPOpACTaHUsl PACTEHUI U, TEM CaMbIM, CYIECTBEHHO CHM3UT HMPOLYKTUBHOCTH pacTeHuil. Ha
OCHOBAaHHHM PE3yJIbTaTOB IIPOBEACHHON (PUTOAKCIIEPTU3BI IPOTHB KOMIUIEKcA TpUOHOM 1 GakTepHanbHOM HHOEKIN
1oJ00paH 3alIMTHO-CTUMYJIHMPYIOIIMH COCTaB M JlaHa PEKOMEHJalus pabOTHUKAM IPOW3BOJCTBEHHOTO CEKTOpa
TOO «baiicepke-Arpo» (AnmatuHckasi 00JacTh) MO O3I0POBICHUIO CEMSH (haleNnuy MUKMOJIUCTHOW TPOTPABU-
tesieM TMT/] B.c.K., COBMECTHO CO CTUMYJIATOPOM — OHOJIOTHUECKHM MpenapaToM DKCTPAcOJ Ha OCHOBE OaKTepuu
Bacillus subtilis.

KiioueBrble ciioBa: puTOIKCIEPTH3A, CEMEHa, cuepar, (auenus mmkMonuctHas, Phacelia tanacetifolia, TOO
«baticepke-Arpo», AnmaTrHCKas o0nacTb, Kasaxcra.
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