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ENCAPSULATION OF VITAMIN AEVIT
OIL SOLUTION WITH B-CYCLODEXTRIN

Abstract. The present work aimed at encapsulation of fat-soluble vitamin Aevit (vitamins A and E, oil) with
B-cyclodextrin. Inclusion complex of vitamins A and E with B-cyclodextrin was prepared in an aqueous alcohol
medium by ultrasonic treatment. The surface morphology of the resulting clathrate inclusion complexes was
described using a scanning electron microscope. The results of thermographic measurements on a differential
scanning calorimeter are presented. The spectral properties of the inclusion complex are characterized by 'H and '3C
NMR spectroscopy data. The experimental results confirmed the existence of a complex of inclusion of
B-cyclodextrin with vitamin Aevit (2:1). The activation energy of the thermooxidation destruction reaction of the
clathrate complex B-cyclodextrin:vitamin Aevit was calculated, kinetic parameters of thermal destruction of clathrate
were determined. These parameters were determined based on the Freeman-Carroll, Sharpe-Wentworth, Ahar and
Coates-Redfern methods. The use of the above models made it possible to graphically establish the thermodynamic
parameters of the thermal decomposition of B-cyclodextrin and its clathrate with vitamin. The data of thermographic
measurements on a differential scanning calorimeter showed that the thermal destruction of the Aevite clathrate with
B-cyclodextrin begins with the removal of water molecules from the B-cyclodextrin cavity, then the “guest”
substance and the cyclic oligosaccharide are destroyed.

Key words: cyclodextrins, f-cyclodextrin, encapsulation, clathrate, vitamin.

Introduction. During food processing (including preparation) losses of vitamins might decreses the
nutritional quality of foods. In these cases, there is a need for food fortification with vitamins. However,
the lipophilicity of many vitamins and other preparations (essential oils, carnosol and fish oil) makes it
difficult to use them in technological processes. In recent years, the use of cyclodextrins (Cds) in the food
industry has attracted the interest due to their ability to improve solubility and stability of various food
components [1-3]. Particularly, CDs can be used to stabilize flavors, vitamins, and essential oils against
unwanted changes, to suppress unpleasant odors or tastes, and to achieve controlled release of certain food
constituents [1,4]. Additionally, they can decrease the glycemic index of the food and improve the gut
microflora [5]. Thus, CDs have applications in many areas including the pharmaceutical, chemical,
cosmetic and food industries.
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CDs are cyclic oligosaccharides that have an internal hydrophobic cavity and a hydrophilic outer
shell. They are products of the biochemical transformation of starch. The CD family includes three main
products: a-, B-, and y-CD, whose macrocircles consist of six, seven, and eight glucopyranose residues,
respectively. Hydrophobic molecules are embedded in the internal cavity of the CD, forming
supramolecular nanostructured inclusion complexes of the "guest-host" type [5,6]. It provides substantial
changes in the physico-chemical properties of molecules associated with CDs: an increase in the stability
of the molecule of a "guest" substance that is sensitive to oxygen or light [2,7-11], an increase in the
solubility [12,13], a conversion of liquids into powder [12,14] and a suppress of unpleasant smell and taste
[2,15,16]. B-CD is a food additive (E459), stabilizer and emulsifier that provides food viscosity and
maintains a uniform dispersion of immiscible substances and components [4,8,10].

In the present study we ained at encapsulation of a fat-soluble vitamin mixture Aevit (AE) with B-CD.
AE is a complex vitamin preparation with immunostimulating and antioxidant properties and is composed
Aevit is composed of two vitamins — A (retinol palmiate) and E (alpha-tocopherol acetate). AE promotes
tissue regeneration, has a positive effect on vision, supports the reproductive function of the body,
improves blood circulation and restores vascular permeability. Vitamins A and E are relatively
termostable, but to air oxygen and ultraviolet light [17-19]. On the industrial scale, fat-soluble vitamins are
dissolved in vegetable oil or melted fat and minced meat a few minutes before heating, there is a need to
develop methods obtain water-soluble clathrate forms of vitamin AE with f-CD. We hypothesized that the
use of an oil solution of vitamins can facilitate their entry into cylindrical hydrophobic cavities of f-CD
molecules and formation of a guest-host inclusion complex (figure 1). In addition, in the oil shell, vitamin
AE might be better preserved from the effects of oxidants and biological digestibility might be improved.

l:r/AEH\:‘I‘ CD‘ —»( AE CDi
A - |

Figure 1 — Schematic representation of the formation of the "guest-host" inclusion complex

Materials and Methods. The following reagents were used: $-CD (99.5%, purchased from Fluka),
vitamin complex Aevit (retinol palmitate, 100000 ME, a-tocopherol acetate, 100 IU) in sunflower oil
(hereinafter vitamin AE, 200 mg, Medbiopharm, Russia). NMR spectra of 'H and *C substances were
taken in a solution of DMSO-ds, the remaining reagents had analytical purity. The '"H NMR, *C NMR
measurements were carried out in DMSO-ds (Aldrich) solutions. All other chemicals were of analytical
grade purity.

The surface morphology of samples of inclusion complexes (clathrates) was studied using a scanning
electron microscope (SEM) from Tescon Mira 3 LMN (Czech Republic). The IR spectra were taken on a
Cary 600 Series IR Fourier spectrometer manufactured by Agilent Technologies (USA) in the range of
4000-400 cm™'. The samples were prepared from the tested substances and KBr with a mass ratio of 1:100.
The 'H and *C NMR spectra of the resulting clathrates were recorded on a INM-ECA Jeol 400 spec-
trometer (frequency 399.78 and 100.53 MHz, respectively) using a DMSO-ds solvent. Chemical shifts
were measured relative to the signals of residual protons or DMSO-dg carbon atoms.

All measurements were made at a resolution of 4.0 cm™, the number of scans was 40. The melting
points of the complexes were determined on the device "Boetius" (Germany). Ultrasonic treatment of
solutions was performed at the JY92-IIDN facility (Shanghai, China). Samples of B-cyclodextrin and the
inclusion complex with vitamin AE (weight of attachments 12 mg) were analyzed by thermographic
method. Thermal properties were determined using a DTA/DTS differential scanning calorimeter (Labsys
Evolution). Measurements were performed in dynamic mode in the temperature range of 30-500°C:
temperature range of 30-500°C, the heating rate of samples from 5 to 20 K/min, atmosphere-nitrogen, air,
weight of the attachments 12-16 mg and crucible AL,Os.

B-CD inclusion complexes with vitamin AE were prepared in an aqueous-alcohol medium (1:1) under
ultrasonic treatment [17,18]. B-CD was dissolved in distilled water at a temperature of 80°C in a water
bath. The solution was cooled to 60°C and an alcoholic solution of vitamin AE was added drop by drop
while stirring. The resulting water-alcohol solution of the B-CD:AE inclusion complex was subjected to

— § ——
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Figure 2 — Scanned electron micrographs of B-cyclodextrin (a-c) and the inclusion complex
of B-CD:AE (2:1) (d-f) at various magnifications
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ultrasonic treatment (22 kHz) for 30 minutes. At the same time, there was a gradual turbidity of the
solution and the formation of fine particles of inclusion complexes. The resulting dry powder was ground
to a homogeneous state in a mortar. They were stored in hermetically sealed vials, in a desiccator with
CaCl,. The complexes of inclusion of vitamin AE with B-CD were obtained at various ratios: 1:0.2;
1:0.25; 1:0.3 and 1:0.5. Products were obtained in a form of white powders that dissolve in water with the
formation of colloidal solutions of milky white color.

Results and Discussion. The determination of the amount of vitamin AE in inclusion complexes was
carried out using the gravimetric method. Depending on the ratio of B-CD:AE, different amounts of
vitamin AE were included in clathrates. Hexane solvents and 50% dimethyl sulfoxide were used to extract
vitamin AE from the clathrate complex. The optimal stoichiometric molar ratios of the components in the
B-CD:AE complex were in the range 2:1 - 3:1, which corresponds to the content of vitamin AE in the
complex from 8.6 to 9.1%. The solubility of the complex in distilled water was 0.78 + 0.03%.

The morphology of B-CD particles and binary systems were analyzed by SEM. The SEM method is a
qualitative method used to study the structural aspects of the object of study and helps to assess the
presence of another component in the resulting preparations. Scanned electron micrographs of the f-CD:A
inclusion complex (2:1) are presented in figure 2.

Similar results were reported previously, that changes in the crystal surface morphology are
convincing evidence of the formation of an inclusion complex [20-22].

Furthermore, formation of the inclusion complex of vitamin AE with $-CD was confirmed by thermal
analysis. Thermoanalytic indicators of f-CD:AE decomposition (2:1) are represented by TG/DTG curves
(figures 3 and 4). It should be noted that the total mass loss at five heating rates was 74.9-81.6%. In all the
dependences, changes in the relative mass at various heating rates are manifested at temperatures in the
range 220-450°C. On the differential curves, several zones of intense mass loss in the temperature range:
(50-90)°C, (230-360)°C and (360-440)°C can be distinguished (figure 3). The first zone corresponds to the
loss of water by clathrate, the second — to the destruction of the CD ring, the third — to the oxidation of
products formed during the destruction of the CD ring.

20 , , : : 5 20 . . . . . . . . . 5

-20 4

TG, %

-40 4

-60 4

-80 T T T T -30 -100 . . . . . . . . .
0 100 200 300 400 500 0 100 200 300 400 500

T, 0C T, OC
a 0
Figure 3 — TG/DTG curves of f-CD (a) and B-CD:AE (1:1) (b)
with a constant heating rate of 10 deg/min in nitrogen

The resulting B-CD:AE clathrates contained bound water, as did B-CD. The endothermic peak of
dehydration of the samples was in the range of 60-90°C (figure 3). On TG/DTG curves, the peak response
is maintained, but a decrease in intensity is observed. The peak heat absorption caused by the activation of
thermal destruction of B-CD:AE is in the range of 280-360°C, and for pure B-CD is 270-320°C. A new
endothermic effect associated with the decomposition of the vitamin AE molecule appears on the TG
curve in the range of 340-450°C. Thermographic analysis data at various heating rates showed that 3-CD
and B-CD:AE clathrate differ in the temperature of the onset of the thermal decomposition reaction and in
the nature of the mass loss of the samples when heated to 500°C. These data may be associated with the

— g ——
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formation of an amorphous inclusion complex through the molecular encapsulation of vitamin AE inside
the B-CD cavity [23].

Figure 4 and table 1 show the results of processing TGA B-CD:AE (1:1) with a constant heating rate
(10 deg/min in a nitrogen atmosphere) according to the Freeman-Carroll method (a), Sharp-Wentworth
(b), Ahara (c) and Coates-Redfern (d) [23].
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Figure 4 — Graphical results of the analysis of TGA B-CD:AE (1:1),
determined by the methods of Freeman-Carroll (a), Sharp-Wentworth (b), Ahar (c)
and Coates-Redfern (d) at a constant heating rate (10 deg/min under nitrogen)
Table 1 - Kinetic parameters of thermal destruction of -CD and B-CD: AE (in nitrogen atmosphere)
Freeman-Carroll Ahara Coates-Redfern
Example method Sharp-Wentworth method method method
P E, | E, Ax10'5, E, Ax10°, E, Ax10°,
kJ/mol kJ/mol min’! kJ/mol muH! kJ/mol min’!
B-CD 548.71 1.4 712.24 1.27 600.84 1.10 458.70 1.32
B-CD:AE 260.69 1.1 423.31 1.46 274.38 1.82 259.45 3.21

In the IR spectra of B-CD and B-CD:AE, stretching vibrations of the O-H bond of hydroxyl groups in
the form of a wide band with a maximum at 3387 cm™ are manifested in all binary systems. There is also
an absorption band at 2924 cm™ stretching vibrations of CH bonds in the CH and CH, groups, 1651 cm’
bending vibrations of the OH bond in the SON groups, and an absorption band at 1423, 1364, 1335 cm’
bending vibrations of the C-H bonds in the CH,OH and CHOH groups [16,17,20,21]. In the IR spectra of
the B-CD:AE complex, absorption bands of C = C, OH hydroxyl bonds, and other AE groups do not
appear. This may mean that these groups are masked by very wide and intense $-CD bands in the same
wavelength range.
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One of the informative methods confirm the formation of inclusion complexes is the 'H NMR
spectroscopy method [22,24-27]. The B-CD molecule has the shape of a truncated cone, in the inner
hydrophobic binding surface of which protons H-3 and H-5 are located, and on the outer - protons H-2 and
H-4 [14,15,19]. This analysis method allows one to fix a pronounced chemical shift in the vibrational
spectra of H-3 and H-5 B-CD protons oriented inside the torus cavity, which is due to the placement of the
guest molecule in the hydrophobic cyclodextrin cavity. According to our studies [28, 29], the
manifestation of six groups of signals in the 3.32-3.35 range is characteristic of the '"H NMR spectrum of
individual B-CD; 3.45-3.65; 4.48-4.55; 4.78-4.82; 5.67-5.76 ppm. The most low-field doublet signal in the
range of 5.71-5.73 ppm with a splitting of 4 Hz belongs to the proton of the hydroxyl group at the
C-2 atom. The proton of the OH group of a neighboring atom (OH-3) located in the internal cavity of the
B-CD molecule also resonates in the field of weak field. Doublet signal in the range of 4.78-4.82 ppm
corresponds to the proton H-1. The location of this proton in a weaker field compared to the protons of
other CH groups is due to the influence of the oxygen atom. In the range of a strong field (3.58-3.65 ppm),
signals of H-6a,b of the methylene group are observed. High-intensity signal at 3.46 ppm corresponds to
the proton H-3 glucopyranose link. Table 2 also presents six signal groups of *C NMR nuclei of the
elementary unit of the initial f-CD. The signal of the C-6 atom appears at 60.41 ppm. Signals at 72.49,
72.85 and 73.51 ppm. are caused by C-5, C-2 and C-3 atoms, respectively. In the range of 82.02 and
102.41 ppm. signals of carbon atoms C4 and C-1 are observed, which are directly connected to the
adjacent glucopyranose link through the oxygen bridge [24, 28, 29-33].

The values of the chemical shift 'H and '*C NMR of B-CD in the free and complexing state are shown
in table 2. All six B-CD protons show a pronounced chemical shift towards a strong field. In the '"H NMR
spectrum of B-CD:AE, the largest difference in the values of the chemical shift Ad is characteristic of the
intraspheric protons H-3 and H-5, on the basis of which it can be concluded that an internal (inclusive)
complex is formed in clathrate [30-32]. In the case of the carbon spectrum, chemical shifts were more
pronounced and ranged from 0.05-0.24 ppm. With an increase in the concentration of the guest substance
(vitamin AE), a proportional increase in the chemical shift in the '"H NMR vibrational spectra was
observed due to a shift in the equilibrium state towards the formation of an inclusion complex. These
observations confirmed formation of inclusion complex and suggested that hydrophobic interactions are
the driving forces for the formation of an inclusion complex [25].

Table 2 — Chemical shifts of 'H and '3C B-cyclodextrin in the free state and in the inclusion complex

Protons 3o (‘H), 3 ('H), AS =8 — 8o, Atoms 80 (13C), 5 (B0O), AS =38 — 3o,
p-CD ppm. ppm. ppm. C ppm. ppm. ppm.
H-1 4,789 4,722 -0,067 C-1 102,43 102,32 -0,11
H-2 3,579 3,554 -0,025 C-2 73,85 72,71 -0,14
H-3 3,795 3,695 -0,100 C-3 73,61 73,45 -0,16
H-4 3,480 3,430 -0,050 C-4 82,16 82,13 -0,03
H-5 3,637 3,565 -0,072 C-5 72,68 72,54 -0,14
H-6 3,576 3,481 -0,095 C-6 60,56 60,49 -0,07

Conclusion. Encapsulated inclusion complexes of B-cyclodextrin with vitamin AE complex were
obtained. The synthesized B-CD:AE complexes belong to host-guest inclusion compounds. The decisive
role in the formation of the clathrate complex belongs to nonspecific (dispersion and Van der Waals)
interactions. SEM, TG and DTA analyzes, as well as '"H NMR, *C spectroscopy of vitamin AE clathrates
with B-cyclodextrin indicate their formation. The complex has potential applications in food industry.

Acknowledgments: The study was performed with financial support from RK Ministry of
education and science Science committee (grant Ne AP08855567).
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MAMJIBI AEVIT J9PYMEHIH B-IIAKJIOAEKCTPUHMEH KATITAY

AnHoTanus. Makanaga Maiia epuTiH aeBUT MopyMeHiHIH (A xoHe E mopymeni, mail) B-IHKIONEKCTPUHMEH
(B-LII) kanTaiy ynepiciH 3epTTey HOTHXKENEpi KeNTipuUIreH. P-LUKIONEKCTPUH apKbUIbl ACBUT JOPYMEHIH Karrtay
ApKBUIBI KJIATPATTHl KOMIUIEKC ajy yHepici CylbI-CHHMPTTiI OpTajga YJIbTPagblOBICTHIK OHJACY dIiCTeMECiH KOJIaHy
apKbUIBl KYPri3iigi. AJIBIHFaH KIATPATTHIK KOCHIHIBUIAP/bIH KelleHIepiHiH OeTKi MOp(OJIOTHsICH CKaHepJeyIi
AJIEKTPOH/ABI MHUKPOCKONTBHIH KeMeriMeH cumartairad. uddepeHunanapl ckaHepliey KaJlOPUMETPIHIETi TepMo-
rpadUsIBIK OJIIeyIepIiH HOTHKENEP] YChIHbUIFaH. KOChUIbIC KOMILIEKCTEPiHIH criekTpanbai Kacuertepi 'H men 3C
SIMP cnektpockonust daicTepl apKbUIbl 3epTTeni. 3epTrey HoTmxkenepi P-unkinonexcTpuHiH AE nopymeHimeH
KOMIUIEKC TY3€TIHIH AQJeijieyre MYMKIHAIK Oepai. B-IMKIOAEKCTpHH KiaTpar KEMIeHiHIH TePMO-TOTBHIKTBIPFBIII
JIECTPYKIMSCH PEaKUUSICHIHBIH aKTHBTEHY SHEPrHUsiChl ecenTeili: AeBUT BUTAMHUHI €CelTelli, KJaTpaT TepMoJie-
CTPYKLMSCHIHBIH KHHETHKAIBIK NapaMeTpiepi aHblKTanibl. ArtanraH kepcerkimrep Freeman-Carroll, Sharpe-
Wentworth, Ahar and Coates-Redfern omictepin KonmgaHy apKbUIBI aHBIKTaIABL. JKoFaphina KeNTipijireH MOAeIbAepIi
KOJIIaHy [-LMKIOJCKCTPHHHIH JKOHE OHBIH BHUTAMUHI 0ap KJIATPATTBIH TEPMHUSUIBIK BIIBIPAYBIHBIH TEPMOAMHAMH-
KaJIBIK TTapaMeTpIiepid rpadUKaNbIK TYpAe OpHATYFa MYMKIHIIK Oepai. JnuddepeH-mnanasr ckaHepiey KalopuMeT-
piHzeri TepMorpadusUIbIK ejleyaep KepceTKeHIed, AeBUT KIAaTPaThIHBIH [-LIHUKIO-IEKCTPUHMEH TepMOIECTPYK-
LUSIChI PB-IUKIIOJEKCTPUH KYBICBIHAH CY MOJIEKYJallapblH IIbIFapyAaH Oacranajibl, COAaH KeiiH "KOoHak" 3ar IeH
IUKJIIIK OJIUTOCaXxapu >KOHbUIAIBI.
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HHKAIICYJISIOUA MACJISIHOT'O
PACTBOPA BUTAMUWHA AEBUT B-HUKJIOJEKCTPUHOM

AnHoTanus. Hacrosmas paboTta HampaBieHa Ha WHKAICYJIINIO )KHPOPACTBOPHIMOTO BUTaMHHA AEBUT (BUTa-
muabl A u E, macno) ¢ B-uuxiionexcrpuHom. Kommieke Bkirouenust ButamMuHoB A u E ¢ B-mukiionexcrpruHoM
TOTOBHJIM B BOJHO-CITUPTOBOHM Cpelie METOJOM YJIBTPa3BYKOBOW 00paboTku. Mopdosiorusi MOBEpXHOCTH MOJY-
YEHHBIX KOMIUIEKCOB KJIaTPaTHBIX BKIIIOUEHHH OIMCaHA C MOMOIIbI0 CKAaHUPYIOLIETO 3JIEKTPOHHOIO MHUKPOCKOIIA.
[TpencraBneHsl pe3ysbTaThl TEPMOrpadUuecKuX U3MepeHui Ha aud(epeHInaTbHOM CKaHUPYIOIIEM KaJlopHUMETpe.
CrnekTpanbHble CBOMCTBA KOMILUIEKCA BKIIIOYEHUS XapakTepusyrorcs naHHbMH SMP-cnextpockomuu 1H u 13C.
DKCIIeprUMEHTAFHBIE PEe3yNbTaThl MONTBEPIIIIN CYIIECTBOBAHHE KOMIUIEKCA BKIIOUCHHS [-IHUKIONCKCTPHUHA C
BuTaMrHOM AeBHuT (2:1). Paccuntana 3Heprus akTHBAMN PEaKIUU TEPMOOKUCIUTEIHFHON AeCTPYKIINH KIATPATHOTO
KOMILUTeKca [-IUKIOACKCTPHH: PACCUNTAH BUTAMUH AEBHT, OIPENeNeHBl KHHETHYECKHE TapamMeTphl TepMOo-
JIeCTPYKIMH Kilatpara. JlaHHble napameTpsl ONpeAessiiuch Ha ocHoBe MeTo10B Freeman-Carroll, Sharpe-Wentworth,
Ahar and Coates-Redfern.. Mcnons30Banue NpHBEICHHBIX BbIIIE MOJEICH MO3BOJMIO I'padUYecKd YCTaHOBHTH
TEPMOAWHAMHIYECKUE TapaMeTPhl TEPMUYECKOTO PA3JIOKEHHS [-IHUKIOASKCTPHHA M €ro Kiarpara ¢ BUTAMHHOM.
Jannble TepMmorpaduueckux uaMepeHHd Ha Aud(epeHHHaTLHOM CKaHUPYIOIIEM KallOpUMETpe MOKa3ald, 4TO
TEPMOJICCTPYKLIUS KilaTpata AeBHUTa C B-IMKIOAEKCTPUHOM HAYMHAETCS C yJAJICHHUS MOJIEKYJ BOJIbI M3 IOJIOCTH
B-IIMKIIOIEKCTPHHA, 3aTEM Pa3pyIIAOTCA “TOCTEBOE” BEIIECTBO U MUKIHMYECKUI OJIUTOCaxapul.

Ki1ioueBble ¢10Ba: INUKIOAEKCTPHHBL, B-IUKIOAEKCTPHH, HHKAICYJISINS, KJIAaTPaT, BATAMHUH.
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KAUBLUIBIMJBIK AKEMHIH )KEJIHYI J)KOHE
CAYDBIH IH'EH-HAPABIH KOPEKTIK 3ATTAPMEH
KAMTAMACBI3 ETLIJIVI

AHHoOTauus. 3epTTey MakcaThl — COpaH >KaibUIbIMIA Hap TYyHe >KeHTIH >KaHBUIBIMIBIK a3bIK MeJIIepi MEH
KOPEKTLJIriH aHbIKTAY.

Toxipube HoTKENepi KOPCeTKEH e, epeceK IHreH Tyle YII XKbUT IIIiH/e JKOFaphlIa CHIIATTAIFaH CYpP KYyCaH/IbI,
COpaH, TYpJIi WIONTI XaWbUIBIMBIK JKepAiH OacTankbl bUTFAABUIBIFEL 35,7% KoHe KOPEKTiK KyHIbUIbIFb! 0,44 sxeM-
wen Gipnirimen, 4,96 Mk anmacy sueprusicel, 50 T CiHIpUIeTiH akybI3, 2,92 T kanbuuii, 0,73 T Gocdop xoHe 27 mMr
KapOTHHMEH TaOWFY BUTFAIABUIBIKTA | KT KaNBIIBIMIBIK J)KEMI'€ opTalia ecernmeH 19,2 Kr jkeM nanaanaHbuIbl.

Tipi cammarsl 530-550 Kr OOJaTBIH €pECeK KaJFbl3 yprallibl TYHelep JKalbLIBIMABIK JKEMHIH KOPCETUIIeH
mouepiaae (19,2 kr) opra ecenmed 12,29 kr Kyprak 3aTThl KOPEK €TTI, OHBIH KypambiHaa 8,45 jxemiorn OipJiri,
95,23 Mk anmacy sHeprusichl, 960 T ciHipinerin nporteuH, 56,06 r kansuuii, 14,01 © docdop xone 518,4 mr
KapOTHH Oap.

KopbIThUIFaH POTEMHMEH HaKThl KamTamachl3 eTinyi 115,8%-ap1 Kypaibl HemMece KaXKeTTUIK HopMmackl 829 r
ke3inge 960 r-gaH Kopek eTei, OV copaH XKalbIIBIMHBIH JKaKChl )KalbUTBIMIBIK-a3bIKTHIK JKaFTaibIH KOPCETE ],

CopaH >XkaibUIBIMHBIH YKCAac TYPiHIE opTaiia Tipi caamarsl 265 kr 6omateiH 1,5 xacTarbl TYHenep opra ecell-
nen 11,5 Kr xailbUTBIMABIK KeM JKelli, KypambiHaa 7,36 kr kyprak 3at, 5,06 xemiuen Oipuiri, 57,04 MJIx anmacy
SHEPruschl, 575 T CiHipineTiH nmpoTenH, 33,6 Kanbimii, 8,4 r hocdop xone 310 Mr kaporun 60aer. COHBIMEH KaTap,
KaWbUIBIM Ke3eHIHe TOXIPUOEIiK jKac xaHyapapIblH OpTallia TOYJIIKTIK ecyl opraia ecenmnex 620 r Kypajbl.

Tyiiin ce3nep: Hap, iHT€H, COPAH JKaNbUIBIM, XKEeM-11611, XKEeTiHYy, KOPEKTIK 3aTTap.

Kipicne. Tyiie mapyambuislFel ©HIMAI Majl ApyambUIbIFEl canackl peTinae KasakcTaHHBIH OHTYC-
TiK-0aThIC OHIpiHIH ipi KYMIBI, COpaH JXOHE COpTaH ANKANTapbhlH aybll MIApyallbLIbIFBl aiHAIBIMBIHA
TapTyIbIH HET13T1 Kypasbl Oobin ecenrenemi [1].

TylieHiH Heri3ri KYHABUIBIFBI OHBIH OWMOJIOTHSJIBIK €peKIIeNiKTepiHe OalIaHbICTBl KaTal IIejl KoHe
II6JIEHUTTI )Kep/ie CYT NeH JKYH HIbIFapy OOJbIN caHanamsl [2, 3].

Ty¥ieHiH HeTi3ri a3pIFbl — KOW MEH aybUINMIapyamIbUIBIK KaHyapIapblHBIH 0acka TYpiepi KeMeHTiH
ecimuikrep [4, 5, 6].
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Tyiie ecipy Ke3iHIeTi KaHa SKOJOTHSIIBIK JKaFIaiiiap onappl YCTayIbIH JOCTYPIl TaClIaepiHe KoHe
a3bIKTaHABIPY JKaFJaiiblHa e3repicTep eHri3yAi Tanamn eTeli. Pannonanapl TaMakTaHABIPY aF3alarbl QyHK-
IMHOHAIIBI KOHE MOPQOJIOTHSIIBIK ©3TepICTEPIiH XKoHE OHIM MOJIIEepiHe OaFbITTAIFaH dCEepIiH, OHIIpi-
JIETiH OHIM CalachlH apTTHIPYIbIH MaHbI3IbI (PaKTOPHI OOJIBII CaHANIA/Ib.

3eprTey MakcaTbl. CopaH >xallbUIbIMIA Hap TYHE KEUTiH ®KalbUTBIMABIK a3bIK MOJILEpi MEH KOpeK-
TIJITiH aHBIKTAY.

Marepuan :xone 3eprTrey oaicrepi. FhutbiMu-mapyambsuislk Toxipubenep TypkicTaH o0OJBICH
Ortpipap aynanbHbIH «ChI3ABIKOCKOB A.» 0a3aNblK mMapya KOKaJIBIFbIHAA XKYPri3ingi. KaibuibIMAbIK a3bIK
JKEMiH JKOHE KOPEKTIK 3aTTapMEeH KaMTaMachl3 €Ty ICHICHiH aHbIKTay MaKCaTbIHOAa COpaH >KalbUIbIMIa
TyHe KeUTiH KaWbUTBIMABIK a3bIK CaHBI MEH KOPEKTITITIH aHBIKTay OOWBIHINA TaXxipubOe x)yprizinmi. Koc
WHIUKATOp 9fici OoMbIHINA TaKipube Kyprizy YIIiH THiciHIIE opTama Tipi caimarel 530-550 xr Hap
TYKBIM/IBI YJIKCH, )KaKChl TAMaKTaHFaH, KOJIJa YCTaJaTblH, CYTEIO0 )KaraaiblHAa eMec YII 0ac Hap TYKbIMBI
ipikTenin ansHael. Exi MHAMKATOp ofiCiH maigaanFal ke3ae — Oip CBIPTKBI (XpoM TOTHIFEI - Cr203) jkoHE
Oip imki (JIMTHUH) — XKalbUTBIMIA KaHyapiiap KOPEKTeHI'eH ION calMarbiH Oenrineni. by omic HoxicTi
TOJIBIK KMHAMayFa jKoHE IIeNTi CIHIpY YIIiH KeIl YaKbITThl KaXKET €TeTiH CTaHAapTTHl THKipHOEH] oTKi3yre
MYMKIiHAIK Oepei.

JKadipiipiMaa ToxIpHOENiK JKaHyapiap JKeHTIH a3blK MejmepiH aHbikTay A.H. OBCSHHHUKOBTIH
penakusicbl OOJIBIN caHaJaThIH KOC MHAMKATOP dAiciMeH Xyprizinmi [7].

Man a3pIlfbl MEH HOXICTE BUIFall, Kyprak 3aT, mporeuH, mail, ACA3 (a30TCHI3 CBHIFBIN ANBIHFAH
3arTap), )KACYHBIK, KyJ, Ghocdop, KaabIuil — (QI0OPEKCEeH MHANKATOPhIMEH, TUTHHH — «KomapoB Moau-
¢dukanusicen», BUXKa omicremeci Ooiibiama qudununkapbaszuaned xpoM (ByKiogakTeIK Man mapyanibl-
JIBIFBI HHCTUTYTHI) [ 8] aHBIKTAJIIBL.

JKaWpuTBITT KYpPreH jKaHyapiiapFa JKYPri3ulreH ToKipuOemneH Oenrimi OoiFaHmai, XpoM OKCHIIH
(Cr,03) xyHine Oip per Taram Medepinzeri Kyprak 3aTteiH 0,15-0,20% memmepinae Oenrineiini. by
OpTa ecellleH ycak Maj yuiH Oip OaceiHa 2-3 T Kypaiinel. Ipi kapa manra 15-20 © yChIHBUIAABI, TYHe
HIapyallblIbIFbIHAA MYHAAH XKYMBIC OYpBIH JKYPri3iireH *ok. bepiireH >kympicTa anFaml peT YJIKeHreH
YKaHyapra CBIPTKbI HHIUKATOPIBIH MOJIIepi oprama ecenmeH 30 r Kypaimbl.

ABBIK KypaMbl MeH KopekTiiri Foss nirsds 2500 (Lsenwms) cepus Ne 91714226 (2011 x.11.), coHaii-
ak Foos mBeiinapus ¢upmaceiasie InfraXact, FIAstar 5000, KJELTEC (2012 x. m.) aHanu3aTtopsl
ApKbUIbI aHBIKTAJIIBI.

3eprrey HoTH:Keepi. Toxipube HOTHXKENEPl KOPCETKEHIEH, epecek 1HIeH Tyienep Y KbUI imiHIe
JKOFapbla CHIIATTAIFaH CYp JKyCaHJbl, COpaH, TYpPJl IIONTi >KaHbUIBIMIBIK >KepAiH OacTalKbl bUIFall-
IOBUTBIFEL 35,7% KoHe KopekTik KyHapuiblFbl 0,44 sxemmuen OipiirimeH, 4,96 MJx anmacy SHepruschl,
50 T ciHipiNieTiH aKybI3, 2,92 1 kanbeuui, 0,73 T pocdop koHe 27 MI KAPOTHHMEH TAOWFHU BUIFAIIIBUIBIKTA
1 Kr *alBUIBIMJIBIK J)KEMT'€ OpTalia ecenrmeH 19,2 kr xem naiigananbuiisl (1-kecte).

Tipi canmarsr 530-550 Kr GONAaTHIH epeceK JKAIFbI3 YPFaIlbl Tyienep )KalbUIBIMABIK )KeMHIH Kepce-
tinred memmepiaze (19,2 kr) opra ecenmen 12,29 Kr Kyprak 3aTIieH KOPEKTeH I, KypaMbIHIa 8,45 sKeMIIiK
Oipumik, 95,23 M/ anmacy sHepruscel, 960 r ciHipinetid nporeunH, 56,06 r kanpuuii, 14,01 T docdop
skoHe 518,4 mr kapotuH Oap (2-kecrte). XKanrp3 ypramisl TyieHI TaMaKTaHABIPYIBIH KOPCETUIreH JeHreitl
YKaHyapapIsl OpTaiia TOYIKTIK eciMMeH 670 T KaMTaMachl3 €TTi.

KopbIThuFaH NpoTeMHMEH HakKThl KamTaMachl3 etiry 115,8% Kkypaabl HeMece KaKEeTTilIK HOPMAch
829 r ke3inge 960 r-maH TYTHIHAJBI, OYJI COpaH >KaHbLIBIMHBIH JKAKChI KAl bIIBIM/IBIK-a3bIKTHIK JKaFTalibIH
kepcereni (3-kecre).

1-xecte — CaybIH Hap iHFeHICP/iH OpTalla ecenieH 3 JKbUI iliHae
KaWBUIBIMIIBIK IIOIICH KOPEKTCHY1 KHIOrPaMMEH

Toxipube Kypri3iireH >KpUIIbl OopTa ecenreH xXeniHyi
1 18,1
2 19,2
3 20,1

3 KB iIIiHAE OpTa ecenIeH 19,2
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2-kecte — Y¥praibl Tylenepai :KailbUTbIMIbIK a3bIKIIeH KOPEKTeHY1
JKOHE KANUBUIBIMIIBIK YCTay JKaFIaibIHAA TYTHIHBUIFAH SHEPTUsI MCH HET13T1 KOPEKTIK 3aTTap ACHTeHi

Taburu bUTFANIBUIBIK Ke31HAE TYTHIHBUTFAH )KAHbUIBIM )KEMiHIH
KOpCKTiK 38TTapIBH Onmen MeJIIep] MEH TaFraMIbIK KYH/bUIBIFbI
KOpCETKIITEpi Gipairi iHreH
1 KT ’%KeM KypaMsbl JKaWBUTBIMIBIK TaFaM MOJILIEPiH/eT] KypaMbl
;glml;s;nfaﬂ KANBUTBIMIIBIK r 3 19.20
ABBIK KypaMBIH/IA!
Kyprak 3at KT 0,64 12,29
XKemnik 6ipik KT 0,44 8,45
AnmMacy 3Heprusichbl M]JIx 4,96 95,23
Cinipinerid nporens r 50 960
KaJIbLUH r 2,92 56,06
thochop r 0,73 14,01
KapOTHH MI 27 518.4

3-kecrte — ¥ praisl TylHenep i KailbUIBIMIBIK a3bIKIICH KOPEKTeHY1
MQHE OJIap/IbIH KaHBUIBIMIBIK YCTay XKaFJalblHIa KOPEKTIK 3aTTapMEH KaMTaMackl3 eTiTy JeHreii

A3BIKTaHABIPY HOPMaJIAPbIMEH CaJbICTBIPFAaH/Ia TYHEHIH KOPEKTiK 3aTTap KypaMbl MEH CaybIH Hap
KaMTaMachI3 €Ty KepceTKilTepi iHreHaep

JKaibUTBIMABIK >KEMILOI KOIJaHbUIABL, KT 19,20

a3pIKTaHIbIpy HopMacs! OorbiHIIa (BITHUMIK, 2003 1), kr 12,30

Kypraxk 3ar HAKThl KYPaMbl, KI' 12,29
KaMTaMachI3JbIK ACHTeii, % 99,91

a3bIKTaHABIPY HOpMackl 6obiHma (BTHUIK, 2003 1), kr 9,49

Kemik Giprix HAKThl KYpaMbl, KI' 8,45
KaMTaMachI3bIK JAeHIeli, % 89,04
a3pIKTaHABIPY HopMackl OoiisiHma (BTHUMIK, 2003 1), MJDx 94,90

AysIcniansl Heprus HaKThI Kypambl, M JIx 95,23
KaMTaMacChI3JIbIK JEHreii, % 100,3

a3BIKTaHABIPY HOpMack! OobiHma (BTHUIK, 2003 1), T 829

Cinipinerin nporenn HaKTbl KYpambl, T 960
KaMTaMacChI3JIbIK JEHreii, % 115,8

a3BIKTaHABIPY HOpMackl OolibiHma (BTHUIMIK, 2003 1), r 79,0
Kanpunmit HaKThl KypaMbl, T 56,06
KaMTaMacChI3/IbIK, JEHreli, % 70,9

a3pIKTaHIBIPY HOpMack! 6oiibiHma (BITHUMK, 2003 1), T 45,0

Dochop HAaKTbl KypaMmbl, T 14,01
KaMTaMacChI3/IbIK, JeHreli, % 31,13

a3pIKTaHABIPY HopMackl OoiisiHIma (BITHUMK, 2003 r), mr 468
Kapotun HAKTBl KYPaMBbl, MT 518,4
KaMTaMachI3JIbIK JeHreii, % 110,8

Copan >XalBUIBIMHBIH YKcac TYPiHZIE opTaia Tipi caaMmarbl 265 kr 6omateiH 1,5 kacTarel Tyle opTa
ecenmnen 11,5 Kr kalbUIBIMABIK EMJI KOPEK KbUIAbI, KypambiHIa 7,36 Kr Kyprak 3aT, 5,06 sxeMmiuern
Oipmiri, 57,04 MJIxx anmacy sHeprusicel, 575 r ciHipineTiH npoteut, 33,6 kanpuuid, 8,4 T dochop xoHe
310 mr kaporun Oap. COHBIMEH KaTap, *albUIBIM KE3eHiHJle TOKIPHUOEIIK jKac aHyaplapIblH opTamia
TOYIKTIK ©CY JKaFaaibl opTa ecenreH 620 T Kypassl.
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MOEJAEMOCTbD IMMACTBUIIHBIX KOPMOB M OBECIIEYEHHOCTH JIOMHBIX
BEPBJIIOJOMATOK-APOMEJIAPOB IIUTATEJIbBHBIMHU BEIIECTBAMM

AnnoTtauus. Llenp uccnenoBanuii — onpeneseHre KOJUUECTBA U MUTATEILHOCTH MACTOMIHOIO KOpPMa, [T0E€JaeMOro
BepOIII0ITaMH-APOMEIapaMHi Ha COISIHKOBBIX MACTOMIIAX.

Kak noka3zaiu pe3ysbTaThl IPOBEACHHBIX OINBITOB, B3POCIble BEPOIIIOAOMATKY NOTPEOIISUIA B CPEAHEM 3a TPH roja 1o
19,2 Kr ceponoNbIHHO-COSIHKOBO-Pa3HOTPABHOTO IMAaCTOMIIHOTO KOpPMa BBINICONMCAHHOTO COJIHKOBOTO ITAacTOHMINA C
NEpPBOHAYAIILHOM BIAXXHOCTHIO 35,7% 1 nutaTenbHON eHHOCThIO0 0,44 KopMOBBIX eanHMI, 4,96 M)k 0OMEHHOU SHEpruu,
50 r mepeBapumMoro mpoteuHa, 2,92 r kambius, 0,73 © dochopa u 27 Mr kapotuHa B 1 Kr macTOMIIHOTO KOpMa MpH
HaTypalbHOU BIaXKHOCTH.

B3pocnble xomocTeie BepOMOIOMAaTKH ¢ KHUBOH Maccoil B mpeaenax 530-550 kr B yka3aHHOM KOJMYECTBE I1acT-
oumrHoro kopma (19, 2 kr) norpednsm B cpegHeM no 12,29 kr cyxoro BemiecTBa,B KOTOPOM copaepkanoch 8,45 kop-
MOBBIX eauHull, 95,23 MJxx oomeHHol 3Hepruu, 960 r nmepeBapumoro nporeuna, 56,06 v kanbiwms, 14,01  docdopa u
518,4 Mr kapoTuHa.

dakTHyeckas 00ecleYeHHOCTh B IIepeBapuMOM MpoTerHe cocTaBmia 115,8%, mwim morpedsmn mo 960 T mpu HOpMe
norpedHocTH 8§29 r, YTO yKa3bplBaeT HAa XOPOIIME MACTOMIIHO-KOPMOBBIE YCIIOBHSI COJITHKOBBIX MAacTOMI. YKa3aHHBIN
YPOBEHb KOPMJICHUSI XOJIOCTBIX BEpOIIIOOMAaTOK 00eCIIeurBall JKUBOTHBIM 110 670 T' CpeAHECYTOUHOTO MPUPOCTA.

Ha aHanoru4HoM THIIE COJITHKOBBIX MacTOWII 1,5-1MeTHUN MOJIOMHSK BepOJIO/IOB CO CpeAHEH XMBOM Maccoit 265 kr
noTpeOisu1 B cpegHeM no 11,5 Kr macTOMIIHOTO KOpMa, B COCTaBE KOTOPOTO COAEPKAIOCh 7,36 KI' CyXOro BEIEeCTBa,
5,06 xopmoBBIX eaunuL, 57,04 MJx 0OMeHHOI sHepruu, 575 r nepeBapuMoro nporenHa, 33,6 kansius, 8,4 T pocdopa u
310 mr xaporuHa. [Ipu 3TOM cpegHECyTOUHBIH NPUPOCT ITOJONBITHOIO MOJIOJHSKA 3a MACTOUIIHBIA [IEPUOJI COCTABUI B
cpennem 1o 620 r.

KuaroueBble ciioBa: apomMenapsl, BepOIIOIUIIBI, COJISHKOBBIE MacTOMINA, KOpMa, IOEAaeMOCTh, IHUTATEJbHbIE Be-
LIEeCTBa.
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PALATABILITY OF PASTURE FORAGE AND PROVISION
OF MILK DROMEDARY CAMELS IN NUTRIENTS

Abstract. The aim of the research is to determine the amount and nutritional value of pasture forage eaten by
dromedary camels on saltwort pastures.

As the results of the experiments showed, adult female camels consumed, on average, over three years, 19.2 kg of
sagebrush-saltwort-herb pasture pasture food of the above-described saltwort pasture with an initial moisture content of
35.7% and a nutritional value of 0.44 feed units, 4.96 MJ of exchange energy , 50 g digestible protein, 2.92 g calcium,
0.73 g phosphorus and 27 mg carotene in 1 kg of pasture feed at natural moisture.

Adult single female camels with live weight in the range of 530-550 kg in the indicated amount of pasture forage
(19.2 kg) consumed an average of 12.29 kg of dry matter, which contained 8.45 forage units, 95.23 MJ of metabolizable
energy, 960 g of digestible protein, 56.06 g of calcium, 14.01 g of phosphorus and 518.4 mg of carotene.

The actual provision in digestible protein was 115.8%, as they consume 960 g at a rate of 829 g, which indicates good
grazing and forage conditions of saltwort pastures. The indicated feeding level of single female camels provided the
animals with the average daily gain of 670 g.

On a similar type of saltwort pastures, a 1.5 year old young camel stock with an average live weight of 265 kg
consumed about 11.5 kg of pasture forage, which contained 7.36 kg of dry matter, 5.06 forage units, 57.04 MJ of
metabolizable energy , 575 g of digestible protein, 33.6 g of calcium, 8.4 g of phosphorus, and 310 mg of carotene. At the
same time, the average daily gain of the experimental young stock for the grazing period is 620 g.

Keywords: dromedary, camels, saltwort pastures, feed, palatability, nutrients.
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THE POSSIBILITY OF USING GREEN ALGAE
AS FERTILIZER IN AGRICULTURE

Abstract. The article presents the results of algological studies of the Koshkar-ata river and the influence of
green microalgae on the physiological development of various agricultural crops.

Modern technologies for the production of agricultural products, based on the widespread use of pesticides and
mineral fertilizers, made it possible to largely solve the problem of providing the population with food, and at the
same time gave rise to multiple environmental, medical and environmental problems, problems of ecologically clean
and biologically valuable food products, land rehabilitation, restoration their fertility, etc. Therefore, the emergence
of new classes of pesticides with different mechanisms of action, high selectivity and low toxicity for warm-blooded
animals is very modern. Currently, the development and application of new plant protection products that are not
toxic to humans and animals is of global importance. Priority is given to research aimed at creating plant protection
products based on microorganisms and their metabolites, as well as searching for plant substances with potential
pesticidal activity. In this regard, the question arose of finding new safe fertilizers that could also be economically
viable for production on an industrial scale. One of the current trends in this industry is the use of green microalgae.

It was found that the use of a suspension of microalgae on various agricultural crops increased the yield of
winter wheat by 30%, beans by 28%, mung bean by 15%.

Thus, the use of a suspension of green algae in agriculture saves on the use of fertilizers, due to a one-time
application of the crop to the soil. Moreover, seed treatment with a suspension of green microalgae protects against
decay. The main economic effect is achieved by increasing the yield by 20-25%.

Key words: green algae, fertilizers, plant physiology, ecological fertilization, increased productivity.

Introduction. The ubiquitous distribution of algae in nature determines their great importance both in
everyday life of a person and in his economic activity. And yet, the available possibilities for the practical
use of algae are far from being exhausted [1]. The practical importance of indirect algae is manifested to
the greatest extent in fish, agriculture and communal services, as well as in the operation of water
transport and hydraulic structures, partly in medicine, while their direct use is most significant as a food
product and raw material for a number of industries. Most often in the food industry, seaweeds are used,
such as kelp, porphyry, etc.

The possibilities of industrial use of algae of continental water bodies are much more limited in
comparison with algae, and the attempts in this direction have not yet gone beyond the framework of
laboratory studies or individual production problems that have not received wide development.

Modern technologies for the production of agricultural products, based on the widespread use of
pesticides and mineral fertilizers, made it possible to largely solve the problem of providing the population
with food, and, at the same time, gave rise to multiple environmental, medical and environmental
problems, problems of ecologically pure and biologically valuable food, rehabilitation land, restoration of
their fertility, etc [2]. Therefore, the arrival of new classes of pesticides with different mechanisms of
action, high selectivity and low toxicity for warm-blooded animals is very modern.

Currently, the development and application of new plant protection products that are non-toxic to
humans and animals is of global importance. Research aimed at creating plant protection products based
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on microorganisms and their metabolites, as well as the search for plant substances with potential
pesticidal activity, is a priority [3].

Among freshwater algae, the single-celled green algay Chlorella [4] has received the greatest
application in the national economy, which turned out to be a convenient model for laboratory research
and use in industrial conditions. Chlorella is a unicellular green alga, mononuclear vegetative cells of
which usually do not exceed 15 microns in diameter, the protoplast has one cupped chloroplast with one
pyrenoid in the thickened part. Chlorella reproduces exclusively by autospores, which usually occur 4-8 in
one cell [5-6]. It is known that in terms of the content of vitamins, chlorella surpasses all plant feed and
agricultural crops, it contains all the necessary amino acids, including essential ones. On the other hand,
these algae can be used in agriculture as fertilizers, since in addition to biogenic elements, they include
phytohormones that affect plant development [7]. However, data on the use of green algae in soil
fertilization are very scarce. Studies show that when green algae biomass is added to the soil, the
nutritional value of grain increases by 1.5 times. At the same time, there is an increase in biomass, an
increase in the fixation of atmospheric nitrogen, oxygen, and a decrease in the growth of pathogenic
bacteria that affect the development of agricultural crops [9]. Many of the substances contained in
chlorella accumulate in its culture media.

Thus, the use of Chlorella vulgaris suspension as fertilizer in the agro-industrial complex is relevant [8].

Objects and methods of research. The study used microalgae isolated from the local reservoir of the
city of Shymkent - the Koshkar ata river. Water samples were collected at various points in the river, such
as the source of the river, the construction market area, residential areas. The samples were cultured in
Petri dishes on Myers solid nutrient medium. The cultivation of algae took place on light racks at a room
temperature of 250C. Microscopic examination of algae was carried out on a biological and scanning
electron microscopes Jeol JSM-2890.

Myers medium for the cultivation of algae of the following composition, g:

— KNOs-1.213;

— MgSO4x7H,0-1.204;

— KH,PO4 -1.224;

— Fez (804) 3 - 0.0747;

— agar-20

When studying the effect of algae introduction on the growth and development of plants, agricultural
and wild crops of plants, families of cereals, legumes, pumpkin, buckwheat, etc. were used as test objects.
In laboratory studies, plastic glasses with sterile sand added to them were used, which were filled with
various solutions (distilled water, zero nutrient solution, microalgae suspension, humate solution). After
sowing the seeds of the samples into glasses, the glasses were tightly closed with plastic bags, the glasses
were put on light racks at room temperature 250C. In addition, plot experiments were laid, where plots of
1.0 mx 2.0 m were used, where corn and garden strawberries were planted. Watering was carried out
every 2 days with zero nutrient solution and microalgae suspension.

Study of the influence of a suspension of green algae on the development of Triticum avestum. To
study the effect of a suspension of microalgal salts on germination, seeds of Triticum avestum were used,
which germinated under conditions close to natural. Distilled water was taken as the control option. The
second and third options included the use of a nutrient solution and a suspension of green algae,
respectively. Repetition of all variants is 5-fold. In a special dish, 10 grains were placed on sterilized soil.
The temperature of the plant cultivation room was 22-250C, sunlight came from lamps. The experiment
was carried out for 10 days.

Statistical processing of the results was performed by calculating the arithmetic mean and the
standard deviation. All determinations were carried out in 3-and 5-fold repetitions. The data was processed
using an IBM Pentium personal computer based on Excel application software packages.

Research results and discussion

Algological study of the Koshkar-Ata river revealed the structure of algocenoses, consisting of such
classes as:

-Zygnematales (20%)

-Chlorococcus (7%)

-Ulotricales (3%)

-Diatomophyta (70%,).

—— 20 —/——
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Microscopic examination of water samples showed the predominance of monadic forms in flowing
waters and filamentary forms in places with a low water flow rate (figure 1). It was found that the
dominant role in biofouling on hard surfaces: stones, concrete piles, aquatic plants, from green monad
algae belongs to Chlorella sp.

20KV X10,000  fum

Figure 1 — Green microalgae, A-magnification x10000; B-magnification x100000

As a result of studying the effect of a suspension of green algae on the development of Triticum
avestum, it was found that the germination of grains as a result of irrigation with distilled water averaged
60%, with a solution of a nutrient medium - 70%, when treated with a suspension - 90%. According to the
results of the table, it can be seen that the germination of grains treated with a suspension of green algae
exceeds the control group by 30%.

It was found that the use of a suspension of algae as a nutrient material also affects the morphometric
parameters of the experimental plants. For example, in the control group, the length of the wheat seedling
averaged 10 = 0.2 mm, and in the group with a nutrient solution of 14.7 + 0.3 mm on the 10th day of the
experiment. In the variant with a suspension of green algae, the length of the seedlings varied from 15 mm
to 39 mm. That is, in the group with the suspension, the development of seedlings exceeds the control and
the group with the nutrient medium by 61% and 49%, respectively. Thus, the positive effect of the
community of green algae and their exometabolites on the germination and development of wheat seeds
has been proven.

In addition, in laboratory and greenhouse conditions, experiments were carried out on the effect of
chlorella phytohormones on the development of agricultural seeds (genus Vigna - mung bean, genus
Triticum - wheat, genus Phaséolus - beans). In the first variant, the selected wheat grains were inoculated
in a zero nutrient solution, in a solution of humates (source Lenger brown coals) and chlorella suspension
for two hours (table 1).

Table 1 — Results of germination of wheat grains

Zero nutrient solution, grains pcs. A solution of humates, grains pcs. Suspension of microalgae, grains pcs.
e Sowing Germination Sowing Germination Sowing Germination
1 10 8 10 8 10 10
2 10 7 10 9 10 10
3 10 6 10 7 10 9
4 10 6 10 7 10 10
5 10 8 10 8 10 9

The table shows that the germination of grains in a zero solution and in a solution of humates is
similar, and is approximately 70-78%, while the germination of grains with a suspension was 98%.

In the second variant, using mung bean, the results were obtained, in the variant with the zero solution
the germination rate was about 80%, and the variant with the suspension was about 90-95%.
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In the third variant, beans were planted in a greenhouse covered ground. Preliminarily, beans were
kept in zero solution and algae suspension for 24 hours. The room temperature was 25-30°C, the soil
temperature was 20-25°C. The studies were carried out for 4 weeks, irrigation was carried out once a week
with ordinary artesian water. As a result of studies, the germination rate of seeds with a suspension of
algae was 100%, while the germination rate of seeds with zero nutrient solution was 85%.

Thus, the use of a suspension of green algae in agriculture can save the use of fertilizers, as well as
the overrun of seed, thereby increasing the final yield by 20-25%.

Conclusion. Thus, the use of a suspension of green algae in agriculture can save the use of fertilizers,
due to a one-time introduction of the crop into the soil. Moreover, the treatment of the seed with a
suspension of green microalgae protects against decay. The main economic effect is achieved by the fact
that the yield increases by 20-25%.

A.E. Tneykeesa', H.H. Anuoaes’, P. Ilankuesny?, A.Y. Ucaesa’
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2 A. Munxesud aTbiHgark! [103HaHE MEMIICKETTIK YHUBepcHTETI, [lo3Hank, [Tonbma;
3 IlIpmvkenT yruBepceuteTi, Lpmvkent, Kazakcran

AYBUIIIAPY AHIBLJIBIFBIHJIA KACBLT BAJIIBIPJIAPIbI
TBIHAUTKBIII PETIHJAE KOJJJAHY MYMKIHAIT'T

AnHoTanus. Makanana Komkap ata e3eHiHIH aJbrOJIOTHSUIBIK 3€pTTEY HOTIDKENEpl MEH >KachUl MHKpPOOai-
JIBIpIIapAbl TYPIIl ayblIIapyallblIbIFbl JaKbLUIIAPbIHBIH (PU3H0TOTHSUIBIK JaMYbIHA Scepi Typalibl OastHJalFaH.

[ectuumarep MeH MUHEPAJIbl THIHAWTKBIIITAPABI KEHIHEH KOJIJaHyFa HeTi3/Ie)IreH ayblIapyallblIbFbl OHIM-
JIepiH OHIIPEeTiH 3aMaHayy TEXHOJIOTHIIAp XaJIBIKThI a3bIK-TYJIKICH KAMTaMAachl3 €Ty MOCEJIECIH IIelyre MyMKIHJIIK
Oepi, COHBIMEH Oipre KOnTereH SKOJIOTUSUIIBIK, MEIUITMHAIBIK JKOHE YKOJOTHSIIBIK MOCEIIeNEp/Ii, SKOJIOTHSIIBIK Ta3a
JKOHE OMOJNOTHSIBIK KYHIBI a3bIK-TYJIK ©HIMIEPI, JKep jKOHE KYHAPIBUIBIFBIH KAITBIHA KENTIPY *KoHE T.0. Mocere-
nepid Tyapipasl. COHABIKTaH TYPIIl 9cep eTy MeXaHU3MJEpi, ’KOFaphl CEJICKTHUBTI )KOHE JKBUTBI KaHABI XKaHyapiIapra
VBITTBUIBIFEI TOMEH TECTUIUATEP/IH XaHa KIACTAPBIHBIH Maiga OONybl Ma 3aMaHAYWIBIFBIH Kepceremi. Kasipri
yaKpITTa ©CIMIIKTEpIeH KOpFaHYIbIH agaM MEH >KaHyapiiapra yIIbl eMec XKaHa KypalgapIbl jkacay jKoHE KOJaa-
HY/JIbIH QJIEMJIIK MaHbI3bl 0ap. MUKpOOpraHu3Maep MEH oJiapJblH MeTabOJUTTepl HeriziHAe eCIMIIKTepai Kopray
KYpaJIIapblH KypyFa, COHJIai-aK MeCTUIMATI OelceHi oCIMIIK 3aTTapblH i3lecTipyre OarbITTajFaH 3epTTeyJiepre
OaceiMabIK Oepineai. OcbiFaH OaiyIaHBICTBI KaHA Kayilci3 ThIHAWTKBIIITAP/ABI Taby Moceneci TybIHIaAbl dpi Oy
OHEPKACINTIK ayKpIM/Ia OHJIIPICKE SKOHOMHUKAIBIK TYpFblIa THIMAI caHanaabl. OChbl cayiaiarbl Kasipri TEHICHIMSA-
JapbIH 0ipi — )KachUT MUKPOOAJIIBIPIIAP.IbI KOJIAHY.

Mukpobanusipiap CyCIEeH3UsChIH TYPJIl aybUILIapyallbUIbIFbl AaKbUIbIHA KOJIZAHY apKbUIbI KY3/iK OMIai by
ibIFBIMBIL 30%-Fa, OyprrakTerH 28%-Fa, MamTeiH 15% -Fa sKoFapbUlaFaHbl aHBIKTAIIEL.

AypUTIIapyanipUTBIFBIHIA KAChUT OaIbIpiiap CYCIEH3UsICHIH KOIaHy JaKbUIIBIH TOMBIPAKKa OippeTTiK eHyiHe
0aiiIaHBICTHI THIHAUTKBIMITAPABI Mainananyapl YHemaehai. COHBIMEH Katap, ®achbUl MUKPOOAIABIpIIap CYyCICH3Hs-
CBIMEH TYKbIM OHJIET€HIC OHBI IIipill KeTyIeH cakTaiabl. Herisri 5KOHOMHKAIBIK THIMAUTIK KipicTi 20-25% apTTeIpy
apKBUTHI JKY3€Te achIPhIIaIbL.

Tyiiin ce3mep: xacku1 OaNIbIpIIap, THIHANTKBIIITAD, OCIMIIKTEP (PHU3UOIOTHACHL, YKOJIOTHSIIBIK TRIHANTKBIIITAD,
OHIMJIUTIKTI apTTHIPY.
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BO3MOXKHOCTb HCIIOJIb30BAHUS 3EJIEHBIX BOI[MOPOCJIEI‘/‘I
B KAYECTBE YJOBPEHHNU B CEJIBCKOM XO35UCTBE

AHHoTauus. B craThe mpencTaBieHsl pe3ynbTaThl aTbroJOTMYECKIX HUccienoBaHnil pexu Komkap-ara u Biws-
HUE 3eJICHBIX MUKPOBOIOPOCIEH Ha (DU3MOIOTHYECKOE Pa3BUTHE PA3IIMUHBIX CEIbCKOXO03SHCTBEHHBIX KYIBTYP.

CoBpeMeHHbIE TEXHOJOTHH IPOM3BOJCTBA CEIHCKOXO3AWCTBEHHOM NPOMYKIMH, OCHOBAaHHBIC HA IIMPOKOM
MPUMEHCHUU TICCTUIMIOB U MHHEPAJIbHBIX yIOOPECHUH, MO3BOJIIN B 3HAYUTEIHHON CTEICHU PELIMTh MpoOIeMy
oOecricueHHsI HACEJICHUS MPOIYKTaMH TNHUTAHHUS M OJHOBPEMEHHO MOPOJMIN MHOXXECTBEHHBIC 3KOJIOTMYCCKHE,

—_— 2 —/——
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MCIAUIMHCKHUEC U OKOJIOTHYCCKUC np06neM1)1, npo6neM1)1 9KOJIOTMYCCKHU YHUCTBIX U 6I/IO.HOFI/ILIGCKI/I LCHHBIX MPOAYKTOB
IIUTaHUs, pea6ymMTau1/H/1 3€M€JIb, BOCCTAHOBJICHUA HX ILJIOAOPOAUA WU AP. HOBTOMy MOABJICHHUC HOBBIX KJIaCCOB
NECTUIUAOB C Ppa3IMYHbIMU MEXaHU3MaMU ZleﬁCTBPISI, BBICOKOIH CEJIEKTUBHOCTHIO U HH3KOM TOKCHYHOCTBIO JJIA
TEIIOKPOBHBIX JKMBOTHBIX SIBJISIETCSI OUE€Hb COBPEMEHHBIM. B Hacrosiiee Bpemsi pa3paboTka ¥ NPUMEHEHHE HOBBIX
CpPEZCTB 3alUTHl PacTeHWH, HETOKCHYHBIX JUIS YeJIOBEKa M JKMBOTHBIX, UMeEET IiiobansHoe 3HadeHue. [Ipuopurer-
HBIMH SIBJISIIOTCS MICCIIEZOBAaHMS, HANpaBJIeHHbIE Ha CO3JaHUE CPE/CTB 3aIlUTHl PACTEHUI Ha OCHOBE MHKpPOOpra-
HU3MOB U UX METa0OJINTOB, a TAKXKE MOMCK PACTUTEIBHBIX BEIIECTB C MOTCHINAIBHON NMECTUIIMIHON aKTHBHOCTHIO.
B cBs3M C 3THM BO3HHMK BOIPOC MO TOHWCKY HOBBIX O€30MACHBIX YHZOOPEHHH, KOTOpble MOTYT OBITh TaKxke
9KOHOMHYECKH BBITOJHBIM JUISl IPOU3BOACTBA B MIPOMBIIUIEHHBIX MacmTabax. OfNHUM U3 aKTyalbHBIX HAIPaBICHUI
B 3TOH OTpACiH SABIAETCSA IPUMEHEHUE 3€JIEHBIX MUKPOBOIOPOCIEH.

YCTaHOBIEHO, YTO HCIOJIb30BAHUE CYCIIEH3UH MHKPOBOJIOPOCIEH Ha pPAa3IMYHBIX CENbCKOXO3IHCTBEHHBIX
KyJIbTYpax MOBBICHJIO YPOKaiHHOCTB MIIeHHIbl 03uMoi Ha 30%, daconn — na 28%, mama — Ha 15%.

Takum 00pa3oM, HCIOIb30BAHUE CYCIICH3UM 3€JIEHBIX BOJOPOCHEH B CENbCKOM XO3SMCTBE MO3BOJIIET CIKO-
HOMMTbH Ha HCIIOJIL30BaHUM yJOOPEHHH 3a c4eT pa30BOro BHECEHUS ypoxas B IIouBy. bosee Toro, o0paboTka ceMsH
B3BECBIO 3€JICHBIX MHUKPOBOJOPOCIIEH 3amumiaer ot rHueHusl. OCHOBHOHM 3KoHOMHYecKHH 3¢ddekT mocruraercs 3a
cYeT yBelnuueHus ypoxkaitHoctu Ha 20-25%.

KitroueBble ciioBa: 3ejleHbIE BOAOPOCIH, yA0OpeHHs, (HU3MOJOTHS DPACTEHHH, SKOJOrMYEeCKHe ynoOpeHws,
MOBBILLEHUE YPOKAIHOCTH.
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HECTUIUAIIEH JJACTAHTAH TOIIBIPAK YJII'TVIEPIHEH
BOJIIHIII AJIBIHFAH '’ETEPOTPO®TbI BAKTEPUAJIAPABIH
BUOJIOTI'UAJIBIK KACUETTEPIH KOHE
JAECTPYKTHUBTIK BEJICEHAIJIIKTEPIH 3EPTTEY

AnHoTauusa. Makanaga Kebeuikadipar, benOyiak MecTUIUANEH JacTaHFaH TOMBIPAK YATUIEpiHEH OeJTiHiI
AIBIHFAH MHKPOOPTaHM3MICPIIH OHOJOTHSIBIK KACHETTEpl JXOHE IECTPYKTHBTIK O€ICEHAUTIKTEpi 3epTTEeNiHiIl,
TONBIpaK OMOpeMenuanusAChIHAA TMaldaaHbuUTy epeKIIeNikTepi KepceTinreH. [lecTHHIMANEH JacTaHFAH TOIBIPAK
yJrizepiHeH OeiHIN ajblHFAaH MHKPOOPTaHM3MIepre MOpQOJorus - KyJIbTypaJIbIK JKoHE (HU3HMOJIOTHS — OMOXH-
MUSUTBIK, ECTPYKTHBTIK KacHeTTepi OoibIHINA 3epTTey Kypri3inai. buonorusuisik kacuerrepi Ooitbinma K2, K3,
KCI, CK2, AKI, AK5 mtamzmapbl )OFapFbl OCJICCHIUTIK KOPCETTi. 3epTTeyre ajblHFaH OapiiblK MHKPOOPTaHH3M-
JIepAiH IECTPYKTHBTUIIK KacHeTTepi OOMbIHIIA OSJICeH UK KOPCETKEeH 4 ITaMM IpiKTEiHIN aJbIHbIN, Typre JIeHiH
naeHTnuKanusangsl: Pseudomonas plecoglossicida K2, Bacillus aryabhattai K3, Solibacillus isronensis KCI
xoHe Bacillus amyloliquefaciens CK?2. IpikreniHin ajplHFaH mramaapaby intined Solibacillus isronensis KC1 xone
Bacillus amyloliquefaciens CK2 mrammapbIHBIH TECTHOUATIH OPTYPJi KOHIICHTPALMSICH KOCBUIFAaH OpTalia ecy
OenceHnuIiri JKOFapbl OONABL. Opi Kapail OCHl MITaMAAPAbI 3epTTey OMOTEXHOJOTHSIIBIK MpPOIeCTepae, MECTUIUI-
TepIli BIABIPATy/a KOHE TOIBIpaK OnopeMequanrsChIHIa KOIIaHyFa MYMKIHIIK Oepeti.

Tyilin ce3aep: mecTunA, OHONOTHUSIIBIK KACHETTEP, JECTPYKTUBTI OEICEHAITIK, IITaMM-IeCTPYKTOp, brnopeme-
JIALusL.

Kipicnme. Kopiraran opTaHbIH XJIOpOPTaHHKAIBIK KOCBUIBICTAPMEH JIACTaHYBI Ka3ipri TaHJa ©3CKTi
Macenenepain Oipi. Ilecturmuarep - 3uSHKECTEpMEH Kypecyre MaimanaHbIaTBIH aca KayilTi, JacTaHFaH
aya, Cy, TOIbIpaK, KOpIllaraH OPTaMEH KOca ajJiaM eMipiHe Kepi acep eTEeTiH, XPOMOCOMIBIK, TEHOMIBIK
JICHTelic MyTalusl TYFBI3yFa, KaHIICPOTEH/II dCep €Tyre KaOuUIeTTi TYPaKThl OPraHUKAIBIK KOCBUIBICTAP
[1]. IecTunuaTepMeH NTacTaHFaH KOPIIAaFraH OPTaHBI KaJIbIHA KENTipyle abOopUTeHIi MHUKPOOPTaHHU3M-
IepaiH OeJICeH[II ITaMIapbhlHAa HETI3ACNTeH OMOpeMemUaIldsIIBIK OMIiCTePAiH MaHBI3BI JKOFAphl EKEHi
Oenrini. TomblpakTelH OuMOpeMeqHalUsICHl MapKepiiKk Oenri peTiHAe MHUKPOOpTaHU3MIEpIiH OipkKarap
(U3HONOTHA-OMOXUMUSIIBIK JKOHE DKOJOTHSUIBIK KacHeTTepiHe OalmaHpICThl 0odambl. MUKpOOpraHU3M-
JEPIiH COpOITHs, TETOKCUKAIINSA, TeCTPYKTUBTI OCICECHIUTIKTEpI OMOpeMeTHaMsUTBIK aparapaa KeHiHeH
KOJIIlaHyFa MYMKiHJiK Oepeni [2].

ToNBIPpaKThIH XUMUSJIBIK 3aTTAPMEH V33K YaKbIT OPEKETTECYl HOTHIKECIHIIE TOIBIPAK MHKpPOOpTa-
HU3MJIEpi TECTHITUATEPIIH MKOFAapFbl KacHeTiHe OcHiMIemin, MeCTPYKTOPJBIK KacueTke ue Oonaapl [3].
Bipkarap 3epTTeynep arblHABI CYJIap/bl, TOMBIPAKTHl Ta3apTy MPOLECTEPIHC JIACTAYIIBI 3aTTAPABIH BIIbI-
paybl XUMHSUTBIK YKOJMEH CANBICTBIPFaH/Ia MUKPOOPTaHU3MIEP/i KOJAaHY TE3ipeK >KYPeTiHiH KOpCeTTi.
3epTTey KYMBICTaphIHIAa MUKPOOPTaHU3MICP/AiH MECTUIUATEPIIH bIABIpaybIHAarel peni 10-Han 70%-ra
neiiin 6aramanansl [4-5]. buopemennanusHbH 0aCcThl MaKCaThl OSICEH Il ITaMM - JECTPYKTOPABI ipiKTeI
aiy >koHe Owomnpenapar maibiHaay. LlltaMM - necTpykTop Kemecifei KacuerTepre ue OOJybl KaXKeT: ecy
KapKBIH/IBLUTBIFBI JKOFAPBI, dKOFAPFbl KOHIIEHTPATTHI IMOJUTIOTAHTTAPFa PE3UCTEHTTLIIK, KOPIIaFaH OPTaHbBIH
KOJIalCBI3 JKaFqaiiapelHa TYPAKTBUIBIK, afaMaapra maToreH Il KacueTi 00aMaysl Kepek [6].

3epTTey JKYMBICBIHBIH MaKCaThl - MMECTHIMICH JacTaHFaH TOMBIPAK YITIEpiHEH OOJIiHIN albIHFaH
MHUKPOOPTaHU3MIEPAIH OHOJIOTHSIIBIK KaCHETTEPi XKOHE ACCTPYKTUBTIK OEJCEHAUIIri 3epTTey, TONBIPaK
OMopeMeauaIysICHl YIIH TaMM - IECTPYKTOPJIapAbl OIIil ary KoHe WIeHTH(QUKAIHTIAY.
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3eprrey omicrepi Men Marepuajgap. JXKymeicta 3epTrey OOBEKTiNEpi peTiHAe AJMAaThl OOJIBICHI
ayMarbIHJarbl NECTUIMATEP KOMIITeH KeplepAiH TONBIPaK YITUIepiHeH 6 TYpili Ta3a Aakpuigap OemiHim
aJIBIHJIBI JKOHE OJIapJbIH MOPGOJIOTUS — KYJIBTYPaIbAbIK, (PU3UOJOTHUS - OHOXUMUSIIBIK KaCHETTEpPl JKoHE
JNECTPYKTHBTIK O€JCEHIIIrT 3epTTeninai. 3eprrey OapbiChiHIAa OONIHIN ajblHFAH IMITaMAapFa MIapTThI
Typae Kenecimedr araymap Oepinmi: K2, K3, KCI, CK2, AKI, AK. 3epTrey >XYMBICH IOCTYpIi
MUKPOOHOJIOTHSIIBIK 9/1iCTEPMEH JKYPTi3ii.

3epTTey HITHKeIePi MeH TAJKbLIAYJIap.

[ecTunuaTepMEH JACTAHFAH TONBIPAKTAH OOIHIN AJBIHFAH Ta3a AaKbLIAAPABIH MOpQoa0-
THSUTBIK-KYJIbTYPAJABIK, (PM3HOJOTHSIIBIK K9HE OMOXMMHSUIBIK KaCHETTEPIH 3epTTey.

Kaszipri Tanzma xentereH o1eOMeT KO3JEPiHAe TYPAKThl OPraHUKAJIBIK JaCTaFbIIITAPABIH MHUKPOOPTa-
HU3MJICPAIH HETi3iHAe OHocopOnusiay MeXaHu3MIepl CUITATTaIFaH. byl MexaHu3MIIep MHUKPOOPTaHU3M-
nepiy OipkaTap (PU3UOIIOTHSIIBIK XKOHE OMOXMMHSIIBIK €pPEeKIIeNiKTepiMeH Koca, TaKbULIapABIH SpTYPIIi-
JiriMeH OaimaHbICTBI. MHUKpPOOPTaHU3MIEPiH Ta3a MaKbUIIAphIH 06NN ally JacTaHFaH TOIBIPAKTHI
OnopemenuanysIay mapanapblHaa ©3eKTi ekeHi co3ci3 [7].

[MecTunuaTepMeH JlacTaHFaH TOMBIPAKTaH OOJIHIN ajdbIHFAaH MHUKPOOPTaHU3MIEPIIH Ta3a JaKbLijaa-
PBIHBIH MOP(OJIOTUSIIBIK - KYJbTYPAIIBIK KOHE (DU3HOIOTHSIIBIK - OMOXUMHUSIIBIK KAaCHETTEePl 3ePTTEIIi.
JlakpuimapapiH MOPQOJIOTHSIIBIK KaCHETTEPl — KIIETKaIap IbIH MIIIiHi, KeJIeMi, oJapasH opHaIacysl, [ pam
OolibIHIA OOSTYBI ApKBUIBl CHUMATTANBIN, KYJIbTYpPAABIK KACHETTEPI OPTYPIi CYHBIK, KATTHI KOPEKTIK
opTanapia ecy epeKIleNTiKTepi, KOJIOHUIIAP/IBIH KOJIeMi XKoHEe OJapAbIH KypaMbl 3epTTeini. KaTTel Kopek-
TIK OpTaHBIH OCTIHJE OCIN IIBIKKAH KOJIOHMSUIAPJBIH CUIATTaMalapblHA KOJIOHMSUIAPIBIH OCTi, IIeTi,
KOHCHCTEHITUSICBI, MOJIIIPJIIT], TYC1 JKaTalbl.

[NecTunmarepMeH JlacTaHFaH OOBEKTIICPACH OOJIHIN ajblHFaH Ta3a JaKbUIIAPIbIH MOPGOJIOTHS —
KyJIbTYpalbIbIK KacHeTTepl 1-111i KecTene KeATipiIreH.

1-kecte — [lecTUnMATEpMEH JTaCTaHFaH TONBIPAKTaH OOJIIHIN albIHFaH
Ta3a JaKbUIIAPIBIH MOP(OIOTUSA-KYIBTYPAJIbIBIK KaCHEeTTep1

Ne Jaxpin atayst MopdoIOorusITBIK-KyIbTYPaIIBIK KACHETTEP1

1 | AK1 KieTka Mopoorusichl: map Topi3/i KiIeTKa,
KO3FralyFa KabinerTi, criopa Ty36eiTin I'p -
Oaxrepusap

Mimini: nenremnex

Beri: Teric

/KanbiHaH kepiHici: Teric

MeuaipJiri: KoNoHUS KapKbIpaFraH

Tyci: capreim

Ileri: Teric

KypsbuabivMbl: 6ipTekTi
KoHcucreHnusichl: sxymMcax

2 | AKS Kunerka mopdgosorusichl: Taskiia Tapi3ai KiIeTka,
KO3Fanyra Kabinerrti, criopa Ty3etin ['p © Gakrepusiiap
Mimini: nerrenex

Beri: Teric

JKanbinan kepiHici: Teric

MeuaipJiri: KoJOHUS KapKbIparaH

Tyci: capreim

Ileri: Teric

KypbLabIMbI: 6ipTeKTi

KoHcHucTeHIHsACBI: )XyMCaK
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3 | K2 KieTrka Mopgosorusichbl: Taskima Topi3ai KIeTKa,
KO3FallyFa KabijieTTi, cropa Ty3yre Kadinerciz I'p -
GakTepusiiap

Mimini: nenrenex

Beri: Teric

JKanbpinan kepiHici: Teric

MeuaaipJiri: KonoHUs >KapKbIparaH

Tyci: KpI3bUI-Capbl

Ieri: Teric

KypsbLabiMbI: 0ipTeKTi

KoHncucrennusicbl: KONMaDKBIH

Kierka Mopgosorusichl: Taskima Topi3ai KIeTKa,
KO3FalyFa Kabinerti, cnopa Ty3eTin ['p ~GakTepusiap
Mimini: nenrenex

Beri: Teric

JKanbinan kepiHici: Teric

MeaaipJiri: KoJoHUS JKapKbIparaH

Tyci: ak

Ileri: Teric

KoHcucTeHnmsicbl: KOWMaDKBIH, CO3BUIFBIII

5 | CK2 Knerka Mmopdosiorusicel: TasKima Topi3/i KIeTka,
Ko3raiyra Kabinercis, ciopa Ty3yre ka6inerti I'p *
Oaktepusiap

Himini: nexrenex

Beri: Teric

7KanbiHaH kepiHici: Teric

MeuaaipJiri: KOIOHUS >KapKbIparaH

Tyeci: ak

Ileri: Teric

KoHcucTeHIUSACHI: KOHMAJDKBIH, CO3BUIFBILL

6 | KCI Knerka Mmopdosorusicel: Taskima Topi3/i KIeTka,
Ko3FaJyFa Kabijerti, criopa Ty3erin I'p © 6akrepusinap
Iimini: nexrenex

Beri: Teric

JKanpiHaH KepiHici: Teric

MeaaipJiri: KOnoHUS JKapKbIparaH

Tyci: ak

Ieri: Teric

KoHncucreHnnusicbl: KOHMaDKBIH, CO3BUTFBIII

l-mmi  kecTeme KOpCETUINeHIEH MaKbUIIApIbIH MOP(OIOTUSIBIK-KYIBTYPAIIbIK CHITATTaMaIaphl
OOWBIHIIIA 3ePTTEY HOTIIKENICPIHE COMKeEC, JIaCTaHFaH TOMBIPAK YATUIEpiHEH O6JIiHreH MUKPOOPTaHU3MIEP
JIAKBUTIIAPBIHBIH apachlHAA TasKIIa JKOHE IIap TOpi3lli, TpaM OH JKOHE TpaM Tepic OaKkTepusuiap aHbIK-
tanael. K2, K3, AKI mrammaps! - rpaM tepic, anr AKS5, CK2, KCI mramaapsl — rpaM OH. 3epTTEJiHTeH
OaKTepUsUIBIK INTaMAApAbIH imriHae K2 mrambl cropa Ty3yre KaOileTci3, ajg KalFaH ITamjaap cropa
Ty3yre Kabinerti. CK2 mraMbiHaH 0acka OapIblK mTaMIap KO3FaiMallbl eKeHIITi aHbIKTaNBIHAbL. [lecTn-
IMAATEPMEH JIAaCTAHFAH TOIBIPAK YJATUIepiHEeH O6JIHIN ajblHFaH Ta3a MAaKbUIAAPIBIH (U3HOIOTHSIIBIK-
OMOXMMHMSIJIBIK KaCUETTEpl Kelieci Oenrinepi OOMbIHINA aHBIKTAIBI: JKEIaTHH THAPOJIN3, KpaXxMasl THIPO-
T3i, Ka3enH TUAPONIM3, KaTajla3aHblH SPTYPJLJIiri, MOJIEKYJIAIBIK a30TThl Maiinananysl. Taza gakeuigap-
ITBTH (PU3HOJIOTHSUTBIK-OMOXUMUSITBIK, KACHSTTEPIHIH CHIIaTTaManapsl 2-KecTene Oepiire.
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2-kecte — TombIpak yiriiepineH OeiHiN anblHFaH Ta3a JaKbULAAPABIH

HETi3ri pU3N0IOTHs - GUOXUMHSIIBIK KaCHeTTepi

XKena- Kpax-
. Karana- 0

TUHJI MaJIbl Kazeun 42°C-1a Monexynansik. O2-re
Ne Jakpun . 3aHBIH .

THAPO- THIPO- THAPONN3i vy ecyi KaTBIHACHI

ey m3aey Y3ty
1 K2 +++ ++ ++ +++ a’po0THI
2 K3 ++ ++ + +++ a’po0THI
3 KCl1 ++ + ++ ++ ++ a’pOo0THI
4 CK2 +++ ++ ++ +++ ++ MHUKPOa3pOoPIIIBai
5 AK1 +++ ++ +++ + ++ MHUKPOa3pOPIITBaL
6 AKS +++ +++ - ++ ++ a’po0THI

Eckepmy: "+++"xoraper; "++" oprama; "+" onci3 "-" xabineTi koK.

Bexninin anplHFaH JaKbUIAAPABIH — (U3HONOTUS-OMOXUMUSIIBIK ~KACHETTEpiHIH CHITaTTaMallapbl
ooitbiHma K2, K3 wmramaapsl 42°C temmepatypana ecy Oencenpminiri sxorapel, KCI, CK2, AKI, AKS
mTaMaapbiHaa opraiia OenceHainik Oarikanabl. 3eprreninred K2, CK2, AKI, AK5 mtamaapsl KenaTuH
THIIPOJIM3IHIH JKOFaphl OenceHautirin kepcerce, K3, KCI mramaapel opTamia OElICeHIUTK OailKaTThI.
Kpaxwman rugpomnu3i OoMbIHITA €H KOFapFhl OenceHaATK AKS mTaMbl, al eH 9JICci3 OSIICeHITIK KOPCETKEH
KCI mramer 6onabl. CanpICThIpMansl Typae Ka3ewH TUAposn3i OoWbiHIIA AKS mTaMbiHIa ONCEHALTIK
Oacka mTaMaapra KaparaHaa oIci3, an Karamasanblk OenceHaunik CK2 mTaMmblHAA >KOFapbl OOIIBI.
Monekynanblk a30TThl maligananyel OoibiHma K2, K3, KCI, AKS5 mramnmaper a’po0ter, CK2, AKI
mTaMaapbl MUKPOa3pO(UiIbal €KeHIIr aHBIKTAIBIHABL. [leCTUIMANICH JIaCTaHFaH TOMBIPAK YJTLIepiHEH
OeJIiHIN albIHFaH Ta3a JaKbUIIAPIBIH MOP(ONOTHUSIBIK- KYJIbTYPAIbABIK KOHE (PU3UOJOTHSIIBIK- OMOXHU-
MUSIUTBIK KaCHETTEpiH 3epTTey HOTHXKenenepi OoWbrHmma mramaap Bacillus, Pseudomonas TybIcTapbIHA
JKaTKBI3BUIIBI.

IetepoTpodpThl GaKTEPHAIAPABIH TYPAKTHI XJOPOPTAaHUKAJIBIK KOCHLIBICTAP KATBHICHIH-IAFbI
AeCTPYKTHUBTIK OeJiceH/iiri.

Kaszipri Tanzma Tomnsipak OMOpeMeIualrsiChIHIa, JACTAHFAaH TOIBIPaKTaH 06JIiHIN aJibiHFaH a0OpUTCH/II
IITAMM-IECTPYKTOP HETI3IHJE jKacajblHFaH OuonpenaparTap MaHbI3AbI OpbIH anaabl. OChl Macesere
HETi3/1ere, KONTEreH 3epTTCYIIUIEPMEH ITaMM-ISCTPYKTOPJIAp iIpiKTEIIHIN aJBIHBIT 3epTTeliHreH [8].
KcenoOnotukrepai plAbIpaTyFa KaOiIeTTi TOMBIpAK MHUKPOOPTaHU3MIEPIHIH iNIHIE €H Kol Ke3JeceTiH
Keleciield Typre araTelH Oaktepusinap ToObl Oap: Pseudomonas, Bacillus. 1lltamm-mectpykropiap
NECTULUIATEPAL KOI0, COHBIMEH KaTap TOIBIPAKTHI CIHIPiJETiH a30TIeH OailbITyaa MaHbI3Abl 00BEKTiIep-
Iy Oipi 0otk TaObLTAR! [9].

3epTTey JKYMBICBIHIA XUMHSUIBIK JIACTAFBIIITAPMEH JIACTAHFAaH alMaKTapJaH OeJiHINl aJbIHFaH
6 MaKBUIIBIH TYPAKTHl OPTaHUKAIBIK KOCBIIBICTAP — MMECTUITUATEP KATHICHIHIAFEI TECTPYKTHBTIK KACHETTE-
pi 3eprreninmi. Ocy npoleci 6apbICHIHIA KOMIPTETeHIH XKaIFbI3 K031 peTinae M9 CHHTeTHKAaIBIK KOPEKTIiK
opraceiHa JJAT xoHe repOHIu KOCHUIIBL.

Ta3a naKeULAAPABIH TYPAKThl OPTaHUKAIBIK JaCTaFBIIITAD KATBICHIHIAFBI JECTPYKTHBTIK KacUETTEpl
1-cypeTrTe KepceTireH.

IerepoTtopodThl GakTepHUsIAPABIH ETUAPOTCHAZANBIK OCICEHALTIrH aHbIKTay YIIiH 2,3,5-TpudeHn-
terpazonmii xnopuaiHig (TTX) 5% cymsr epiTiamici KonmaHeuAbl. MUKpOOpTraHU3MAECPAIH CHHTETHKAIIBIK
KOPEKTIK OpTa/ia KOJOHUSUIAPBIHBIH KBI3BUT TYCKe O0sIIbIN ocyi, onapasiH 1)1 T KaThIcEIHAAFBI JeTuapore-
Ha3aJbIK OCJICEHILTITI Oap eKeHiH KepceTe .

Taza gakpUIIap TYPAKThl OPTaHHUKAIBIK JIACTAFBINITAP KATBICBIHIAFBI JECTPYKTUBTIK OEICEHIITIK
kepcerti. Keneci 3epTrey KYMBICBIHAA IITaMAAPABIH MECTHIM] KATBICHIHAA ©Cy OCIICEHAUIITIH 3epTTey
YIIIiH KOFaphl JeTUAPOreHa3anblK OenceHninik kepcetken K2, K3, KCI, CK2 4 mtamMM ipiKTen ajbIHIbI

(2-cyper).
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1-cyper — AAT nectunuai Kocburrad M-9 KaTThl KOPEKTIK OpTagaFrbl MUKPOOPTaHU3MICPAIH 6Cy epeKIIeTIKTepi:
A — K2 nakwuist; b — K3 pakeuisr; B — KC1 pakeuisr; I' — CK2 pakeuis

2
4 7
3,1 3, 21

3 2,7 2,7 217 v 7 2,78

2 2,8 2,2 T 1 2.1 h o

1 L i Ja6
A 1 1,1 1.1

0

1 2 3 4 5 6 7

BK2-Tep6 ®K2-JOT K3-Tep6 ®WK3-IJIOT

Kro/Mma x 108

2-cypet — K2 xone K3 mramaapsiabie /1T sxoHe repOUIuI KaTBICHIHIAFBI ©CY OeICeH LTI
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TypakThl OpraHUKAIBIK JIACTAFBIIITAPMEH JIacTaHFaH KbI3bLUIKalpaT eHipiHiH TONBIpaFbIHAH OOiHIT
anpiHFaH K2 xoHe K3 makpUIIapbhlH KATTHI OpTara ery OoubIHIIA HoTHXemepi: K2 MakeUIbl ©cy IMpoleci
OappIchiHIa 2-4 TOYIIK apaibIFbIHIA TepOUITNA KOCHUIFAaH CHHTETHKAIBIK KOPEKTIK OPTACHIHIA O©CKCH
MHKpoopranusmaep caubl-2,1x10° -3,1x10° KTB/mMn kepcerkimrepin kypaca, an JJIT KOCHUIFaH CHH-
TETHKANBIK KOPEKTiK OpTachlHAA 3-5 TOyJiK apambIFBIHAA 6CKEeH MHKpOOpraHmsmiep casel - 1,4x10° -
4,9x10° KTB/mn kepceTkimTepin kepceTTi. K3 1aKbUIbl oCy Npoleci 6apbIchIHAa 5-7 TOYIiK apanbIFbIHAA
repOMIIN/ KOCBUIFAH CHHTETHKAJIBIK KOPEKTIK OPTAChIHAAa ©CKEH MHKPOOPIaHWU3MIICD CaHbI - 2,1x10°-
3,1x10° KTB/mn kepcetkimTepin Kypaca, an JJIT KOCBUIFaH CHHTETHKANBIK KOPEKTIK OPTachIHAa 4-6 Toy-
JTiK apajIbIFBIHA ©CKEH MUKpOOpraHm3Maep causl - 1,1x10°-2,1x10° KTB/mMn kepceTKimTepin KopceTTi.

3.5 2

2 7
: i
" 9
1 7 1
4
| i i | i
0
1 ) 3 4 5 6 7

mKCl-Tepd ®=KCI1-IOT CK2-Tepd w=mCK2-JAT

4

—
— Y

Kro/ma x 10°

3-cyper — KC1 xone CK2 mtamaapsiabig JJIT xoHe repOuIug KaTHICBIHAAFEI 6CY OeCeHitir

KCI nakpuibl ecy mpolieci 0apbIChIHIA 3-5 TOYIIK apaibIFbIHIa TePOUIIN]] KOCHUIFAH CUHTCTUKAIIBIK
KOPEKTIiK OpTachlHAa ©CKeH MHKpoopraHmsiep casbl- 1,6x10°-3,2x10° KTB/Mn KepceTKimTepin Kypaspl,
an JIJIT KochUTFaH CHHTETUKAIIBIK KOPEKTIK OpTachiHaa 3-4 TOyJIiK apalbIFbIHAIa 6CKCH MUKPOOPTaHU3ACD
cansl 1,3x10°3,1x10° KTB/Mn KepceTkimTepin kepcerti. CK2 makbuibl 6Cy nporieci OapbichiHaa 2-5 Tay-
JIK apaJbIFbIH/A TepOUINI KOCBUTFaH CHHTETUKAIBIK KOPEKTIK OPTAChIHa 6CKEH MUKPOOPTaHHU3/Iep CaHbI
-1,3x10%2,5x10° KTB/Mn kepcerkimTepin kypaca, an JIJIT KOCBUIFAH CHHTETHKAIBIK KOPEKTiK OpTa-
CBIH/Ia 3-5 TOyJIiK apanbIFbIHIa 6CKEH MUKpOOpranusep causl - 1,7x10°-2,8x10° KTh/Mn kepceTkimTepin
kepcerti. Taza HakpUIIAPIBIH TYPAKThl OPraHUKAIBIK JIACTAFBIIITAP KATHICHIHIAFBI JCCTPYKTUBTIK
KacuetTepine Oara Oepinai. KCI, CK2 mtaMaapbIHBIH JeCTPYKTUBTIK Oenceniniri K2, K3 mramaapsiMeH
caJBICTRIpFaHAa JKOFaphl OCICEHIUTIK KopceTTi. JlecTpyKTHBTI OeiceH i 4 mTaMM Typre ekiH MOJIeKyTa-
JIBIK-TCHETUKAJIBIK UICHTH(DUKAIMSIAYFa YChIHBLIIBIL.

HITaM-1ecTPYKTOPIAAPABIH MOJEKYIAJIBIK — TeHETHKAJIBIK HACHTH(PUKALUSICHI.

Kenwuikaiipat, benOyiiak eHipiepiHiH MECTHUITUATEPMEH JIaCTAaHFaH TOMBIPAK YATUIEpiHEH OeIiHiI
aJIbIHFaH, IECTPYKTUBTI OCJICeH I 4 IITaMM MOJICKYJIANBIK — FCHETUKAJIBIK SJICIICH TYpre NCHiH UICHTHU-
¢buKanusIay KYMBICTaphl JKYPrizingi. MUKpoOpraHU3MIEpAiH MOJEKYIaJIbIK-TeHETUKAIBIK HACHTU(DH-
KarmusicelH CeHrep OOMBIHINIA CEKBEHHpIEY omiciMeH kyprizmi. Quibit diyopumeTpiHiH KepceTKimTepi
ootipiama JIHK koHIIEHTpanuschl 3-KecTeie KOPCETUITEH.

3-kecte — Quibit dryopumMeTpiHiH KepceTkimrepi 6oibamIa JJHK KOHIICHTpausichL:

Ne CblHaMaHbIH aTaybl KonnenTtpanust, Hr/MKI

1 K2 92,0

2 K3 86,8

3 KClI 34,0

4 CK2 32,0
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IITP omicimen 16s rRNA renniy ¢parmenti ammiuduipsuianap, mamamern 700 H. K. yIruiepaig
amrmudukanusicel Hotwxenepi 5 cyperre-AHK reninin 16s TRNA ¢parmenTinin ammnudukanus eHimae-
pinig [ITP DnexTpodoporpamMmacer OeitHeIeHTeH.

4-cyper — IHK reninin 16s rRNA ¢parmenTinin ammmdukanus eHimaepinig [ITP anexkrpodoperpamMmmacs.
Eckepmy: (K2, K3, KC1, CK2) ynrinep; M-Mapxkep y3sia6irsI O ' GeneRuler 1 kb DNA Ladder.

4-mmi cyperte KepceTinreHaeH, 4-ynrime mamamen 800 H.oK. OOJaTBIH MOJIEKYJIANBIK Maccachkl Oap
epekie ¢gparmentrep amruinuimpiacared. H. 16S rRNA reHiHiH HYKJICOTHATI PETTLIIN COMKECTEH-
Iipinre 4 mramzaap tangasral xoHe SeqScape 2.6.0 (Applide Biosystems) Oarmapiamanblk KaMTaMachl3
eTyIeri Xanmsl Oipizaiiaikke OipikTipinreH. CogaH KeHiH COHFBI parMeHTTep (AcTapiaapasH HYKJICOTH-
TiK Ti30€KTepi, canachblHBIH TOMEH KepceTKimi 6ap ¢parmMeHTTep) anbiHb Tactanasl, 0ya BLAST anro-
putMi OoiipiHIIa GeneBank-te colikectenaipinren 600 H.oK. acTaM Y3aKTBIKTarbl HyKJICOTUATIK Ti30€KTi
ayra MYMKIiHIK Oep/i.

Tanmayra 16s rRNA reHiniH HyKJICOTHATI Ti30€KTepi, (HUIOTEHETUKAIBIK ¢H OaHIaHBICTEI MHKPOOP-
TaHU3MJEP CHT13UII.

3eprrenetin mramMaapaa 16s rRNA reHiHiH Ti30eKTUTITiH (DUIOTEHETUKAIBIK Talgay HOTHXKENIepi
TEHETUKAJBIK KAMIBIKTBIKTBI ©CENTEyMiH KiacTepimik oxmicin Neiighbor-Joining maiimamana OTBIPHI,
MEGAG6 6arnapiaMacblHia caublHFaH (HUIOTCHETHKAIIBIK aFaliTap TYPiHIe YChIHBUTFaH.

| NR 114224.1 Pseudomonas monteilii strain NBRC 103158
[

NR 037000.1 Pseudomonas pseudoalcaligenes strain Stanier 63
NR 114226.1 Pseudomonas plecoglossicida strain NBRC 103162
| o K2

l NR 024662.1 Pseudomonas plecoglossicida strain FPC951

S-cypet — Pseudomonas plecoglossicida FPC951 MonekynaibIK - TeHETHKAIBIK UICHTADUKAIMSCHI

5-cyperte kepcerinrenzeit, K2 mramel Pseudomonas monteilii xone Pseudomonas pseudoalcali-
genes Oap Oip TapMakTa OopHaNacKaH, ochbl Typiepaeri 16S rRNA KoFapsl COMKECTITIH €CKepe OTBIPHIIL,
IYpBIC UACHTH(UKAIMSAIAY YIIIH aKybI3apAbl KOATAUTHIH TCHIACPIIH HYKICOTUATI Oipi3ailiriHe Tamaay
JKYprizy Hemece GEeHOTHNTIK Talaay Kaxer.

| @ K3

I NR 115953.1 Bacillus aryabhattai strain B8W22

NR 117473.1 Bacillus megaterium strain ATCC 14581
NR 116873.1 Bacillus megaterium strain ATCC 14581
| NR 112636.1 Bacillus megaterium strain NBRC 15308
I NR 043401.1 Bacillus megaterium strain IAM 13418

6-cypet — Bacillus aryabhattai BSW22 MoneKynajibIK - TeHETUKAIBIK WACHTH()UKAIIACHI
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6-cyperre Bacillus aryabhattai xone Bacillus megaterium reHeTUKANBIK KaKbIH TYPJCPiHiH (uiore-
HETHKANIBIK Tagaybl kepcetinred. Hotmwkecinae K3 mramnapsl Bacillus aryabhattai strain xone Bacillus
megaterium pePepeHTTIK MTaMIapIHBIH HYKJICOTHATIK Ti30eKTepiMeH Oip TapMaKTa OpHaIaCKaHIBIFBIH
kepyre Oomaznpl. 16s TRNA TeHHIH HYKICOTHATIK PETTUITIH Tangay OChl TYPJEpPIiH TYPJIK capanayblH
JKYprizyre MYMKiHAIK Oepmeiai. ['enaepaiH HyKJI€OTHATIK Oipi3mimiriHe Taimay >KYprizy KaxeT, O
aKybI3Zap/bl KOATAUTHIH HeMece (DEHOTHNTIK Tanaay. MUKpOOPraHW3MAEP/iH IPIKTENTeH JaKbULIaPhIH
MOJIEKYJIAJIbIK-TCHETUKAJIBIK COMKECTeHIIpY HoTKeciHae K2 mtambl Pseudomonas plecoglossicida, K3 —
Bacillus aryabhattai iTaMMbIHA KaTKBI3bULIBL.

@ KC1

NR 115952.1 Solibacillus isronensis B3W22

NR 028865.1 Solibacillus silvestris strain HR3-23
NR 156837.1 Solibacillus kalamii strain ISSFR-015

7-cyper — Solibacillus isronensis B3W22 MoneKynanbIK-reHeTHKAIBIK HICHTUDHKAIUACHI

7-cyperte kepcerinrenneit, KCI wmramsl Solibacillus silvestris wone Solibacillus kalamii 6ap 0ip
TapMaKkTa opHajackaH, ockl Typiepaeri 16S rRNA sxorapbsl CoWKeCTITiH €CKepe OTHIPHIN, TYPHIC HIACHTH-
¢duKanusIay YIIiH aKybI3Aapasl KOATAHTHIH TeHAEPAiH HYKICOTHATI Oipi3ailirine Tanaay Kyprizy Hemece
(heHOTUNTIK Tamaay Kaxer.

—|: NR 117274.1 Bacillus siamensis KCTC 13613 strain PD-A10
NR 116240.1 Bacillus velezensis strain CBMB205
NR 112723.1 Bacillus atrophaeus strain NBRC 15539

— [ Je'¢)
I — NR 117946.1 Bacillus amyloliquefaciens strain MPA 1034

8-cypet — Bacillus amyloliquefaciens strain MPA 1034 MoneKynaabIK-TeHSTUKAIBIK HACHTU(PHUKAIAACH

8-cyperre kepcerinrennei, CK2 mrambl Bacillus siamensis xone Bacillus velezensis 6ap 6ip Tap-
MaKTa opHajlackaH, ochl Typiepneri 16S rRNA sxorapbl COUKECTITiH ecKepe OTBIPBIN, AYPhIC UIESHTU(DH-
Kanysyay VIIH aKybI3fapibl KOATAWTHIH TeHIepiH HYKICOTHATI Oipi3AiiiriHe Tammay XKyprizy HeMmece
(heHOTHNTIK Tanmay KakeT. MoOJeKyIaIbIK-TCHETHKAIBIK HICHTH(OHUKAITNS HOTIKEC 4-111 KecTteme Kep-
CETIJITeH.

4-kecte — MOIICKleaJ'II)IK-FeHeTI/IKaJILIK I/IZ[GHTI/I(i)I/IKaIII/IH HOTHXKECI

[HTam aTays! Typ
K2 Pseudomonas plecoglossicida
K3 Bacillus aryabhattai
KC1 Solibacillus isronensis
CK2 Bacillus amyloliquefaciens

CoHBIMEH, I9CTYPJli MUKPOOHOIIOTHSUTBIK, a1icTep xoHe [ITP Tangay HoTHxkeci OOWBIHIIA IITAMMIAP
TeMeHieriiel uaeHTudukanusnanael: K2 - Pseudomonas plecoglossicida, K3 - Bacillus aryabhattai,
KC1I- Solibacillus isronensis, CK2 - Bacillus amyloliquefaciens.

KopbiTeinabl. Kazipri Tagma opTyp:ti eHIipicTep MEH OMOTEXHOIOTHSIIBIK TPOIECCTEPIe, KCEHOOMO-
TUKTEPMEH JIACTAHFaH KOPIIAFaH OpTa OOBEKTUIEPIH KAIIbIHA KENTipy/ie MUKPOOPTaHU3MACP/l Naiiana-
HYJIBIH MaHBI3BI 30p JKOHE ©3eKTi OarbITTapblH Oipi Oonbim TaObUIAABI. 3epTTey >KYMBICBIHIA AJMAThI
ob6meIcel Kem3pumkaiipar, benOyiak enmi MeKeHIepiHeH MeCTHUIUANCH JacTaHFaH TOMBIPAK YITiIepiHeH
6 Taza JakbuIIaphl OeiHIN anbiHAbl. [lecTHUATEpMEH JacTaHFaH TOIBbIPAKTaH OOJIHIN aJbIHFaH MHK-
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poopraHu3MaepaiH OUONOTHSUIBIK KAaCHETTEPl JKOHE AECTPYKTHBTIK OCJCEHIIIrT 3epTTeNiHiM, AeCTPyK-
TUBTI OelceHAl MTaMIapra MOJEKYJIaJdbIK-TeHETUKAIBIK Talfay >KYprisinin, uIeHTU(UKALUAIaHIbI.
3eprTey OOWBIHINA MECTUIMANCH JIACTAaHFAH TONBIPAKTHIH ©3IHIIK a0OpUTeHIIK MITaMIapbl >KOFaphI
Oencenmimikke e Oommel. JlecTpyKTHBTUTIK Kacwertepi OoibraIma Solibacillus isronensis KCI xoHe
Bacillus amyloliquefaciens CK2 mTamMaapblHbIH TECTUIUATIH OPTYP/Il KOHICHTPAIMSICHl KOCBUIFaH
opraja ecy OelceHAmiNmiri >korapsl Oomapl. JKymbIcTa 3epTTENiHreH AECTPYKTHUBTI O€JCEHAl InmTampaap
HETI31HIe TNEeCTUIMATEPMEH JAaCTaHFAH TONBIPAKTapAbl Ta3ajayAa MaHBI3JBl OMomperaparrap amyra
MYMKIHIIK Oepei.

T'. K. Aoguena, I1. C. YanueBa,
A. M. Mauik, Y. A. AobL1aeBa, b. E. PaxpiM:kaHoBa

Kazaxckuit HarmoHamsHBIN yHUBepcUTET M. anb-Dapadu, Kazaxcran, AnMatsr

W3YYEHHME BUOJIOTUYECKHUX CBOMCTB U IECTPYKTUBHOM AKTUBHOCTH
TETEPOTPO®HBIX BAKTEPHUM, BBIJIEJTEHHBIX U3 OBPA3IIOB IIOYBHI,
3ATPA3HEHHBIX IECTUIIUJIAMMUA

AHHoTanms. B craTbe M3ydeHBI OHMOJOTMYECKHE CBOICTBA, NECTPYKTHBHAS AaKTHBHOCTb MHKPOOPIaHH3MOB,
BBIZICIICHHBIX M3 00pa3uoB mouBbl Ke3puikaipar, benbOynak, 3arpsA3HEHHBIX NECTHLHMAAMH M IOKa3aHbl 0cOOEH-
HOCTH X HUCIIOJIb30BaHHSA B OMOpeMeananun 1mouB. M3ydeHsl MOpQoIoro — KynbTypanbHbe, GH3N0IOT0 — OHOXHU-
MHYECKHE M JSCTPYKTHBHBIE CBOICTBA MHKPOOPTaHW3MOB, BBIICJICHHBIX M3 OOpa3lOB IOYBBI, 3arps3HEHHBIX
necrunuaamu. lrammer K2, K3, KCI, CK2, AKI, AK5 mposBUIN BBICOKYIO aKTHBHOCTH IO OHOJOTHYECKUM
cBoifcTBaM. BrliesieHHbIe IITAMMBI OBUIH H3YYEeHBI Ha IECTPYKTHBHYIO aKTHBHOCTB, CPEH KOTOPBIX OBLIN OTOOPAHEI
U PEKOMEHIIOBAaHHBI [UIA uAcHTUUKamu 4 mramMma: Pseudomonas plecoglossicida K2, Bacillus aryabhattai K3,
Solibacillus isronensis KCI1 u Bacillus amyloliquefaciens CK2. Cpenu BEIOpaHHBIX IITaMMOB ITaMMmbl Solibacillus
isronensis KCI u Bacillus amyloliquefaciens CK2 obnananyu BEICOKOW aKTHBHOCTBIO POCTa B CPEAe C Pa3IHIHBIMHU
KOHLICHTPALMAMH IeCTULHAOB. JlanpHeliee U3y4eHne dTUX MTaMMOB ITO3BOJIUT HCIIOJIB30BATh X B OHOTEXHOJIO-
THYECKHX MPOLECCax, IPU Pa3IoKeHUH NECTHIHIOB U OHOpeMeTHalii TOYBHL.

KnroueBble ciioBa: mecTuunz, OMOJIOTHYECKHE CBOWCTBA, NECTPYKTHBHAS aKTUBHOCTD, INTaMM-IECTPYKTOD,
OmopeMeaHaIs.

G. Zh. Abdieva, P.S. Ualieva,
A.M. Malik, U. A. Abylaeva, B. E. Rakhymzhanova

Al-Farabi Kazakh National University, Kazakhstan, Almaty

STUDY OF THE BIOLOGICAL AND DESTRUCTIVE ACTIVITY
OF HETEROTROPHIC MICROORGANISMS ISOLATED
FROM SOIL SAMPLES CONTAMINATED WITH PESTICIDES

Abstract. The article studied the biological properties, destructive activity of microorganisms extracted from
soil samples of Kyzylkairat, Belbulak contaminated with pesticides and showed the features of their use in soil
bioremediation. The morphological, cultural, physiological and biochemical properties of microorganisms extracted
from soil samples contaminated with pesticides have been studied. Strains of K2, K3, KCI, CK2, AKI and AK5
exhibited high activity based on biological properties. The isolated strains have been studied for destructive activity,
among which four strains have been selected and recommended for identification: Pseudomonas plecoglossicida K2,
Bacillus aryabhattai K3, Solibacillus isronensis KCI1 and Bacillus amyloliquefaciens CK2. Among the selected
strains, Solibacillus isronensis KCI and Bacillus amyloliquefaciens CK2 exhibited high growth in an environment
with different concentrations of pesticides. Further study of these strains will enable their use in biotechnological
processes, in the decomposition of pesticides and in soil bioremediation.

Keywords: pesticide, biological properties, destructive activity, destructive strain, bioremediation.
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TYWE IIAPYAIIBLIBIFBIHJIA TABUFU JKAUBLJIBIMJIAPIbBI
MAUJAJTAHYABIH ¥THIM/AbI TOCLJII

AnHOTanmsi. 3epTTey/iH MaKcaTbl — TAOUFU JKaWbUIBIMIBIK ayMaKThl ©HIM/I TYyie Iapyamnibuib-FeIHIA naia-
JIAHYABIH YTHIMJIBI TOCUTIH 93ipIey.

3epTTey HOTH)KECI KOpCEeTKeH[eH, ApBaHa TYKbIMJBI YpFralibl TYHelepal TOKIpHOemiK KalbuIbIM aliMarbIHIa
Oip kyH aro OapeiceiHAa (I TOM) >KaHBUTBIM TYPIIEPIiHIH KEMIIOIT OHIMILIIT] )KOFaphl OOJBII IIBIKTHI )KOHE KOKTEMTi-
JKa3FbI JKaHBUTBIM MaychIMBIHIA THiciHIIe 2,07 sxoHe 2,52 11/Ta Kypaabl.

JKalBIIBIMHBIH a3bIK OHIMIUTITIHIH YKcac KOPCETKIITepi MapTTH TIKipuOenik aliMakrapra (0akpuiay TOOBI)
OeninOecTeH opOip >kaiibuibiM aiiMarbiH KarapbiHan 3 kyH (II Tom) »oHe AocTypsi skailibulbiMAa maiijanaHy
OapbIChIHIA aNTApJIBIKTall TOMEH OOJIIBI YKOHE JKaWbLIBIM Typjepi OOWBIHINA THICIHIIE KYPFaK a3bIKTHIK Macca
3,80 (1,70) »xome 3,90 (2,05); 2,60 (1,15) sxone 2,85 (1,54) wra.

Typai xyKTeMeMeH KaibUTbIMBI Maiiallany peXuMi 11l KalbUIbIM TYPJIEPiHIH Me0iHIH XeMIIK KYHJIbI-
JIBIFBIHA alTapIibIKTall acep eTTi. OpOip mwapTThl aiinay aiimarsiz (0,67 sxoHe 0,77 sxemmen Oipairi, 68,9 sxone 75,0 r
CIHIpIJICTIH TpOTeHH) Oip KYH OOibl maiijalaHFaHAa KAWbUIBIMIBIK IIONTIH XEMIIK KYHIBUIBIFBIMEH CajIbICTBIP-
FaHJa yprambl TyHenep opOip ToxipuOenik aiimMakrta KarapbiHan ym kKyH (0,38 sxone 0,43 sxemmen Oipuriri, 59,1
JKoHE 60,6 T CIHIpUIETIH TPOTENH) KaHe JSCTypii xykecis nainananyna (0,31 »xone 0,35 sxemmen Oipiiri, 48 jxoHe
53 T CIHIpUIETIH aKybI3) MIONTIH KEM/IK KYHIBUIBFBI aUTapIIBIKTall TOMEH OOIIbI, OYIT CAlbIN KEITESHC KA JKEM
OHIMiHe, e/ KaWbUTBIMHBIH HETI3T1 TYpJIEePiHiH a3bIKTHIK CHIHBIMABUIBIFBIHA 9CEP ETTi.

Tyracraif anraHna, YTEIMIB TalganaHy peXuMiHAe (KaWBUIBIMIBI YHBIMIACTHIPYABIH MIAPTTHI-OPICTIK SIici-
MeEH) ca3Ibl CYp TOIBIPAKTaFkl OyTalbI-3(eMepili KyYMIIBI )KOHE JKapThllail OyTanbl-3¢eMepIri KalbUTBIMHBIH )KEeMIIIOT
enimainiri 1 ra-man 1,90 sxoHe 2,90 11 mwapTThI )KEMILOI MIPOTEUH OIpIiKTepiH Kypanabl, Oya O0akpuiay TOOBIMEH
(81,58 xone 80,35%) xone 11 Taxipude ToObIMeH (60,0 sxoHe 59,65%) canbiCThIpFaHia ea9yip KOFaphl.

bapiapIKk ToxipuOenik TONTarbl CayblH TyHenep MayChIMABIK COpaH >XaWbLIbIMAa Oipleil a3blK MeJIepiH
tyTeiHaAbL (22,80-23,95). Kysri mayceiMaa (kbipkyiek-kazan) I, 11 sxone III ToxipuOenik TonTarbl ypraimsl Tyke-
JIep/iiH opTalla TOYNIKTIK caybiMbl oprama ecenneH 9,32, 10,0 xone 11,50 kr xypansl, Oyi cayblH Tyienepui
HOpMaJIaHFaH a3bIKTaH IBIPYIbIH >KabUIBIMIBIK YCTay JKaFAaibIHIa CYT OHIMIUIITiHE OH 9CEepiH KepceTe.

Tyiiin ce3nep: Hap Tylie, yprausl Tyie, COpaH >KaibUIbIM, KEMILOI MeJIIIepi, OHIM/UTIK, KeTIHTIITIK.

Kipicne. KazakcTaHHBIH OHTYCTIK JKOHE OHTYCTIK-0aThIC OHIpPiHIH TAOMFH KaHBUILIMBI KoOiHece Ial-
FaliZlaFpl Majl [IapyallbUIBIFBIH, aTan alTKaHAa, KOH, TyHe jXoHe TaOBIHABI KBUIKbI HIapyalIbUTBIFBIH
JAMBITYy 1 skapamasl [ 1, 2, 3, 4] Gonbin Kenexmi.

KazaxkcTaHHBIH KYPJBIKTHIK KIMMAaThIHBIH KaTal >KarJalblHOa Tyilenep TaOUFU KaWblIbIMAA CYT, €T
JKOHE JKOFaphl caraibl )KYH eHAipyre KaouieTTi [5, 6, 7].

Kazipri yakpITTa >kailbUIBIMIBI TalialaHyablH IIYFBIT KapaMa-Kapchl €Ki oici Oap: epkiH Hemece
JKy#Heci3 )KoHe epicTiK (Y4acKeliK-epiCTiK, yJacKemik) Hemece xyieni. TaOuru »KalbUTBIMIIBIK ayMaKThI
Tylie mapyanbUIbIFBIHAA OHIM Maiaananya YTRIMIbBI TOCUIL 93ipiey 3epTTeyIiH 63eKTi OarbIThl OOMBII
caHasabl.

3eprreyain MaKcaThl — TAOUFU >KaHBUIBIMIBIK ayMaKThl ©HIMI Tyiie MIapyallblUIbIFbIHIA Maiaana-
HYIBIH YTEIMABI TOCUTIH 93ipIiey.
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Matepuan :kone 3eprrey daicrepi. 3eprrey Typkictan oOmbickl OTbIpap aynaHbIHBIH «CHI3IBIK-
OexoB A.» 0a3aibIK MIapya KOXKaJbIFbIHIA KYPTi3ii.

Copan >xeMIen eCIMIIKTepiHiH XUMISUIBIK KYPaMBIHBIH ©CIHKUTIT KoHE YKaMBl a3bIKTHIK KYHIBI-
JIBIFBl BETeTALMSJIBIK KE3€H IIIIHIC aHBIKTAIIbl. XUMHIBIK KypaMbl MEH KOPEKTUIITIH aHBIKTAy YIIiH
JKANBUIBIMBIK KOHE KEKe a3bIKThIK eciMaik yiariuiepi BACXHUWJI omicremeci OoibIHINA JaMyabIH TYpii
(heHONOTHSUITBIK (ha3anapblHIa MIOIITi KEeCil TacTay apKblIbl OOTIHIeH allMaKTapIaH albIHb [8].

ABBIKTBIH JKaJIIIbl )KOHE YHEPreTUKAIBIK KOpekTutirin anbikray BACXHWJI agicremeciniy Gopmyna-
napel OOWBIHIIA THICTI IHEPreTHKAIBIK KO3(pQPHUUIEHTTEpAl KoJIJaHa OTphIN, Meramxoyibaeri (M)
JKaJITbI, KOPBITHUIATEIH, AIMaCcy JKOHE OHIM/II SHEPTHSHBIH KypaMbl OOUBIHIIA XKYpTrizinmi [9].

JKapumeiMaa ToXipuOeTik xKaHyapiap >KEWTiH a3blk MeumepidH aHbiktay A.H. OBCIHHHUKOB pemak-
IUSACBIMEH JKacallFaH KocapliaHFaH MHAUKATOP 9iciMeH xyprizuui [10].

Man a3bpiFbl MEH HOXICIHIE BUIFal, KYpFakK 3aT, nmporeuH, maid, ACA3 (a30TChI3 CHIFBIN ANBIHFAH
3aTTap), )KaCYHBIK, KYJI, (hocthop, KambItiuii — GIryopekceH HHINKaTOPBIMEH, TUTHUH — «KoMapoB moaudu-
kanuscel»y, BUXK anicTemeci OolibiHIa TubUHHIKAPOA3UANIEH XPOM aHbIKTa 6! [11].

A3BIK Kypambl MeH KopekTiiri Foss nirsds 2500 cepust Ne 91714226 (2011 »x.m.), connaii-ak Foos
mBeimapnelk GupmacekiaeiH InfraXact, FIAstar 5000, KJELTEC (2012 x. m1.) TangaynibiChl apKbLIBI
aHBIKTAJIIBI.

3eprTey HoTHKendepi. JKypriziireH 3eprreyiep KepceTKeHIeH, ApBaHa TYKbIMJIbI YPFalllbl Tyiie-
nepai KaWbUTBIMHBIH opOip ToxipuOemik aiMarbiHAa Oip KyHre xkaro OapeickiHAa (I Tom) »xailbuTRIM
TYpPJICPIiHIH XKEMIIOIT OHIMIIITI )KOFaphl OOJIBI XKOHE KOKTEMTi-Ka3Fbl )KaWbUTBIM MayCBIMBIHIA THICIHIIIE
2,07 xone 2,52 1/ra (1-kecte) Kypabl.

JKaibUTBIMHBIH  a3bIKTHIK OHIMAUIITIHIH YKcac KOpPCEeTKIIITepl WAapTThl TIKIpuOemnik aliiMakTapra
(6axpuiay TOOBI) O6IIHOESCTEH KAWBIIBIMHBIH Op alMarblH KatapeiHaH 3 kyH (II Tom) >koHe mocTypii
JKalbUIbIMIA TakianaHyaa aiTapiibIKTaii ToMeH OOJIIbl JKOHE JKaWbLIBIM TYpJiepi OOHBIHINA THICIHIIE
KYpFakK a3bIKThIK Maccabiy 3,80 (1,70) sxxane 3,90 (2,05); 2,60 (1,15) xone 2,85 (1,54) 1/ra kypassl.

Typmi KyKTeMeMeH >KaWbUIBIMIBI TaiiaiaHy pekuMi IO XKalbUIBIMHBIH HETI3ri TyprepiHaeri
MIONTIH KeMIIK KYHIBUIBIFBIHA alTapiabIKTai ocep erti. Ochunaiiima opOip mapTTH aknay aiMmarsH (0,67
xone 0,77 xemmen Oipiri, 68,9 xone 75,0 T cigipineTiH npoTenH) Oip KYH NalanaHraHga *XalbUTbIM-
IIBIK IOMTIH JKEMIIK KYHIBUIBIFBIMEH CaJbICTBIPFAHAA YpFaIlbl Tyhenep opOip ToxipuOemik aliMakra
KarapeiHad ym kyH (0,38 xome 0,43 sxemmen Oipiiri, 59,1 xoHe 66,6 T CiHIpUIETIH MPOTEHH) JKOHE
JOCTYpai xkyieciz maiigananyna (0,31 xone 0,35 sxeminern Oipiiri, 48 sxoHe 53 T CiHIPIIETIH aKybI3) IO~
TiH XEMJIIK KYHJIBUIBIFBI aUTapiIbIKTall TOMEH OO0JIbI, OYJI MKaJbl )KEM OHIMIUTITIHE, MOl KalbLTbIM-
HBIH HET13T1 TYPJIEPiHiH a3bIKTHIK CHIHBIMIBUIBIFBIHA 9CEP €TTi.

Tyracrail anranjga, YTHIMIBI MaifaigaHy peXUMiHAEC (KaHBUIBIMIBI YHBIMAACTHIPYABIH HIAPTTHI-
OpICTIK 9/1iciMEH) ca3abl Cyp TOMbBIpaKTarsl OyTanbl-3¢emMepili KyMAbI JKoHe KapTbhulail OyTansl-ademepri
JKaWBUIBIMHBIH JkeMien eHiMzaimiri 1 ra-man 1,90 skone 2,90 1m mapTThl JKEMIIeIN MTPOTEWH OipIiriH
Kypaiasl, Oy Oakpuiay ToosiMeH (81,58 xxone 80,35%) sxone Il Toxxipnde ToOsIMeH (60,0 sxane 59,65%)
CaJIBICTBIPFaH/Ia e19yip KOFaphl.

1-kecte — KokTeMri-»ka3rbl MayChIM/Ia MalialaHy pexXUMiHe GallIaHbICThI IO KaWblILIMHBIH
HETi3ri TUNTEePIiHer IOl HIBIFBIMIBUIBIFBI MEH a3bIKTHIK KYH/IBUIBIFBIHBIH CEPIiHi

[enai »kaWBUIBIMHBIH HET13T1 TYpIepi
OYTaJBI-TYPaKChI3 KYMJIBI KabLUTBIM casJibl CYp TOIBIPAKTAFbI YKAPTHLIAM
OYTaJIbI-TYPAKChI3 JKaHbUIBIM
OHIMJIUTIK KOHE KEMIIK OakpLIay I Toxipu- II Toxipu- OakpuIay I Toxipu- II Toxipu-
KYHJIBLTBIK KOPCETKIITEpPi TOOBI etk Ton etk Tom TOOHI etk Tom etk Tom
(xyiteci3 (op aiimakTa (op aiimakTa (xyiiecis (op aiimaxTa | (op aiimakra
nanaagany) 1 KYHHEH) 3 KYHHEH) nanaanany) 1 KYHHEH) 3 KYHHEH)
JKaumel TyciMi, KYpFaK caaMak 2,60 4,75 3,80 2,85 4,95 3,90
/ra
1 KT >KeNIIHEeTiH JKEMIIOI KYPAMBIHAA:
XKemuaik 6ipJiri, Kr 0,31 0,67 0,38 0,35 0,77 0,43
CiHIpUIETIH MPOTEUH, T 48 68,9 59,1 53 75 66,6
LIAPTTHI KEMILOI IPOTEHH
Gipuriri, XKIIITE/kr 0,30 0,92 0,45 0,37 1,15 0,57
skeminon oHimi, JXIIIIB /kr 0,35 1,90 0,76 0,57 2,90 1,17
a3bIK CBHIMBIMIBLIBIFRL, Oac/Ta 0,64 1,15 0,94 0,85 1,40 1,14
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2-KecTe — CayblH TyHelnep/iH *ailblIbIMBIK JKEMMEH KOPEKTEHY MOJIIIEpi )KoHe KY3Ii MaychiMzia
JKaBUTBIMABIK JKaFraaliaa ToxKipuOe sKypri3iireH xKaHyapiapAIblH KOPEKTIK 3aTTap AeHreii

Taburu BUFANIBUIBIK KE31HAE YPFaIbl TYHeNlepiH KOPEKTEeHIeH JKalblIbIM

JKaiibu1bIM sxeMiHIH YKEMIHiH MeJIIIepi MeH KOPeKTiIiri
XUMUSUTBIK KYPaMbl MCH oJIIIeM JKAMBLUTBIMJIBIK TaFaM MOJIIEPiHiH KypaMbl
TaraMJIbIK KYHIbUIBIFBIHBI Gipumiri 1 Kr sxemmen . .
Illce;chiﬂunepi : b Kypambl I Toxipube ToOBI [ roxipube Il roxcipube
TOOBI TOOBI
TYTHIHBLIFAH JKabUTBIMIBIK r 23.95 22.80 2325
JKEMIION
JKalbUTBIMIBIK JKEMILON KYPaMbIH/A

Kyprak 3ar KT 0,68 16,29 15,50 15,81
Kemaik 6ipiik KT 0,38 9,10 8,66 8,83
AJMacy HEprHsIChl M]x 451 108,01 102,83 104,86
CiHipiJIeTiH IPOTeHH r 48 1149,6 1094.,4 1116,0
KaJIbLHH r 4.0 95,8 91,2 93,0
dochop r 0,85 20,4 20,4 19,8
KapOTHH Mr 18 431 418

Bapnbeik ToxipuOenik TONTarsl cayblH TYHelepi MayChIMIBIK COpaH JKalbUIbIMAA a3bIKTHIH Oipaeit
Menepin TyThiHansl (22,80-23,95). Kysri mayceimaa (kpipkyiek-kazan) [, 11 sxome III Tokipubenik
TOMNTaFbl ypFalibl TYHENepiH opTamia TIYJIKTiK caybMbl oprama ecemmned 9,32, 10,0 sxone 11,50 kr
Kypazabl, Oyl cayblH Tyienepai HOpMalaHFaH a3bIKTaHIBIPYIBIH >KaHbUIBIMIBIK YCTAy JKarZaiblHAA CYT
OHIMJITITIHE OH ocepiH kepcereni (2-kecte).

H.H. Annoaes’, A. Baiimykanos!, 7K. Tyaey6aes?, 3.T. Ecemoexona’,
I'. K. Busiea?, I'.C. Adyosn!, A.T. EcumbexoBa®

"TOro-3anaHeli HAYYHO-UCCIIENOBATENLCKUH HHCTUTYT JKHBOTHOBOJICTBA U PACTEHHEBO/ICTRA,
IIemvkenT, Kazaxcran;
>Tapa3cKuil perHOHANBHEI yHuBepcuteT uM. M.X. [lynaru, Tapas, Kasaxcran;
3ToBapHILECTBO C OrPaHUYEHHON OTBETCTBEHHOCTBIO «Ka3axckuii HayIHO-HCCIIEN0BATENbCKHM HHCTUTYT
JKMBOTHOBO/ICTBA M KOPMOIIPOU3BOACTBa», AnmMathl, KazaxcTan

PAIIMOHAJIbHBII CIIOCOB UCMO.JIb30BAHMSI ECTECTBEHHBIX ITACTBHIIL
B BEPBJIIOJIOBOJCTBE

Annotanmst. Llens uccnenoBanus — pa3padoTKa palMOHAIBHOTO CIOco0a MPOIYKTUBHOTO BEepOIIIOJ0BOICTBA
€CTECTBEHHOH NMacTONIIHON TEPPUTOPHH.

PesynbraThl MccnenoBaHUN TOKa3aiu, YTO TPU OJHOAHEBHOM BEINace BEpOIFOIOB-CAMOK IOPOJIBI apBaHa B
30H¢ OmbITHOrO BEImaca (I rpymma) xopMoBas MPOAYKTHBHOCTh MACTOWMIIHBIX BHIOB OKa3ajlach BBICOKOH W B
BECCHHE-JICTHHMM MacTOMINHEIN ce30H cocTaBuia 2,07 u 2,52 1/ra COOTBETCTBEHHO.

AHaNOTUYHEIC TTOKA3aTeIl KOPMOBOW MPOMYKTHBHOCTH HACTOWI OBLUTH 3HAYUTEIHHO HIDKE B XOJE HCIOJb-
30BaHMS KaXIou macTOumHoi 3006 3 mHS noapsn (Il rpynma) u Ha TpaguIIMOHHBIX MacTOWIIaX O0e3 pa3/eeHus Ha
YCIIOBHBIE OIIBITHBIE 30HBI (KOHTPOJBHAS TPYIIa), U MO BHAAM MacTOHMII COOTBETCTBEHHO CyXas KOpMOBasl macca
3,80 (1,70) u 3,90 (2,05); 2,60 (1,15) n 2,85 (1,54) wra.

PexwnM wncnonp30BaHMS TACTOHMIN C pa3iIMYHON HArpy3KOil OKas3al CYIIECTBEHHOE BIMSHHE Ha KOPMOBYIO
LIEHHOCTh TPaB IyCTBIHHBIX MAacCTOUIIHBIX BUAOB. IIpn ncronb30BaHNM KakKON yCIOBHOM neperoHHo 30Hk! (0,67 1
0,77 xopmoBsIX exunuil, 68,9 u 75,0 T mepeBapuMoro Oejka) B TEYCHUE OJHOTO JHS O CPABHEHUIO C KOPMOBOM
[EHHOCTBIO MACTOWIIIHOTO CCHA BEPOIIOABI-CAMKH MMEIH 3HAYHUTEIIEHO MEHBIIYI0 KOPMOBYIO IIEHHOCTH B KaXIOH
OTBITHOH 30HEe B TedeHue Tpex nuei moapsia (0,38 u 0,43 kopMoBeIX enunHmIl, 59,1 1 66,6 T mepeBapuMoro Oenka) u
IIpU TpaIuIMOHHOM OeccucTeMHoM ucnonb3oBanuu (0,31 u 0,35 kopMoBbIX eanHUL, 48 1 53 T Ha MTPOLYKTUBHOCTS,
KOPMOBYIO €MKOCTh OCHOBHBIX BHJIOB ITyCTHIHHBIX ITACTOMIII.

B memnom xopMoBasi MPOAYKTHBHOCTE KYCTapHUKOBO-3(DEMEPHBIX MECYaHBIX W MOIYKYCTapHUKOBO-3(eMEPHBIX
MacTOMIN HA TJIMHUCTBIX CEPhIX IMOYBAX B PEXUME PAIOHAIBFHOTO HCIOJIB30BaHUS (YCIOBHO-TIOJIEBOH METOX
opranuzanuu nactouin) cocrasisier oT 1 ra go 1,90 u 2,90 1 yCIIOBHBIX KOPMOBBIX OCJIKOBBIX €IMHHUII, YTO
3HAYUTEIBHO BBIIE MO0 CPaBHEHHUIO C KOHTpoasHOH Tpymmoi (81,58 u 80,35%) u Il omsrTHOI rpynmoit (60,0 u
59,65%).
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Jlotinpie BepOJIIOABI BCEX OMBITHBIX TPYIN MOTPEOJIAIOT OAMHAKOBOE KOJHUYECTBO KOPMa Ha CE30HHBIX IMACT-
oumax (22,80-23,95). B ocennwmii ce30H (CeHTSIOpb-OKTIOp) cpeaHecyTouHbId Hanoi BepOmoaos I, 11 u 111 onbrt-
HBIX Tpymm coctaBuil B cpeaHem 9,32, 10,0 u 11,50 kr, 4yTO CBUAETENHCTBYET O MOJOXUTEIHHOM BIHMSHUU
HOPMHPOBAHHOTO KOPMIICHUS JOHHBIX BEpOJIOOB HAa MOJIOYHYIO TPOIYKTHBHOCTH B YCIOBHUSX ITACTOWIIIHOTO
COZIep KaHUS.

KiaroueBbie ciioBa: JpoMenapbl, BEpOJIIOAUIBI, COJNSHKOBBIE MACTOMINA, KOPMOEMKOCTh, YPOKAHHOCTb, IO-
€1acMOCTb.

N.N. Alibayev!, A. Baimukanov!, Zh.Tuleubayev?, Z.T. Yesembekova’,
G. Ziyaeva?, G.S. Abuov', A.N. Yessimbekova?

' Southwest Research Institute of Animal Breeding and Crop Production, Shymkent, Kazakhstan;
2M.Kh. Dulati named Taraz Regional University, Taraz, Kazakhstan;
3Kazakh Scientific Research Institute of Animal Breeding and Fodder Production, Almaty, Kazakhstan

RATIONAL WAY OF NATURAL PASTURE UTILIZATION IN CAMEL HUSBANDRY

Abstract. The aim of the research is to develop a rational way of using natural pasture areas in productive
camel breeding.

The conducted studies showed that when grazing Arvana camels on each experimental field of pastures for one
day (group I), the grazing capacity of these types of pastures was high and amounted to an average of 4.75 and
4.95 c/ha dry fodder mass during the spring-summer grazing season with the output of the eaten fodder reserve of
2.07 c/ha and 2.52 c/ha respectively.

Similar indicators of grazing capacity of pastures when using each field of pastures in a row for 3 days (group
IT) and traditional grazing without dividing the territory into conditional experimental fields (control group) were
significantly low and amounted to 3.80 (1.70) c/ha and 3.90 (2.05) c/ha; 2.60 (1.15) c/ha and 2.85 (1.54) c/ha of dry
fodder mass according to the types of pastures respectively.

The mode of pasture utilization with different loads had a noticeable impact on the feeding value of the grass
stand of the main types of desert pastures. So, compared with the feeding value of pasture herbs, when using one day
of each conventional pen (0.67 and 0.77 fodder units, 68.9 and 75.0 g of digestible protein) female camels for three
days in a row on each experimental field (0.38 and 0.43 fodder units, 59.1 and 66.6 g of digestible protein) and
traditional unsystematic utilization (0.31 and 0.35 fodder units, 48 and 53 g of digestible protein) significantly low,
which ultimately affected the total grazing capacity and, consequently, the forage capacity of the main types of desert
pastures.

Generally, with a rational mode of use (with a conventional pen grazing method), the grazing capacity of
shrubby-ephemeral sandy and half-shrubby-ephemeral pastures on loamy sierozem soils is 1.90 and 2.90 centners
respectively of conventional fodder protein units per hectare, which is significantly higher compared to the control
control (81.58% and 80.35%) and the II experimental group (60.0% and 59.65%).

Milking camels of all experimental groups on seasonal saltwort pastures eat almost the same amount of pasture
forage (22.80-23.95). In autumn (September-October), the average daily milk yield of female camels of the I, II and
1T experimental groups averaged 9.32 kg, 10.0 kg and 11.50 kg, respectively, this indicates a non-positive effect of
normalized feeding of milking camels on their milking capacity in conditions of grazing maintenance.

Keywords: dromedary, camels, saltwort pastures, forage capacity, yield capacity, palatability.
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NUMMYHOIIPOPUNJIAKTUKA OPTAHU3MA
CTEJIBHBIX U HOBOTEJIBHBIX KOPOB

Annotanus. [IpoBeneHO Hay4HOE MCCIIEAOBAHUE C LEJIBIO BBIIBICHMS Hanbosee 3(h(heKTHBHOIO OHOMMMYHO-
ctumynaTopa. Hamu ObITH MCTIONB30BaHBI OHONpenapaTsl, pa3paboTaHHble Ha Oa3e UyBamICcKoro rocy1apcTBEHHOTO
arpapHoro yHuBepcutera — PS-2 m Prevention-N-E, a Takke MmIMpOKO- paclpoCTpaHEHHBIE B BETEPHHAPHOM
npaktuke — [1/19 u E-cenen. MapenupoBanne cyxocToHHBIM KopoBaM mpemnapatoB PS-2 u Prevention-N-E B mose
10,0 mx TpexkpatHo 3a 45-40, 25-20 u 15-10 cytok mo otena, a takxe [111D u E-cenen 3a 20 cyTok 110 oTemna B 103€
20,0 m 10,0 M3 COOTBETCTBEHHO NpEeAyHpexaaeT OOJE3HH MOCIEPOJOBOTO IMepHoAa. MexXaHW3M JEeUCTBHS
pa3paboTaHHBIX U anpoOMpOBaHHBIX Hamu mpenapatoB PS-2 u Prevention-N-E nposiBisiercs, B nepByio odepe/b,
Osarojapsi IMocCieOBaTENbHBIM IIPOLIECCaM aKTUBH3aLMK MakpodaroB, B pe3yibTare BO3ICHCTBHS KOPITYCKYIJI
MOJIMCaXapuIoB U KOMIIOHEHTOB IIPENapaTroB Ha peuentopsl Makpodaros. Bo-BTopbiX, HHGOpMALHKsS C PEENTOPOB
Makpo(haroB U XeMOPEIENITOPOB MepenacTes no ahpPepeHTHOMY IyTH B KOPY OOJIBIIMX MONYIIAPUIN, 3aTEM CUTHAJIBI
WAYT B TUIOTAJIaMYC, YTO MPHUBOJUT K CEKpEeLWH JIMOEPUHOB siipaMu ceporo Oyrpa rurmoranamyca. JInbepunsl, B
CBOIO OYepeb, YCHIIMBAIOT BBIPAOOTKY TOPMOHOB IEpeAHel nomu runodusza — ageHorunogwusa. [lepemusst mons
runodusa BeIpabaThIBaeT TPOITHBIE TOPMOHBI: COMATOTPOIHBIM TOPMOH, aApEHOKOPTUKOTPOIHBIA TOPMOH, THPEO-
TPOITHBIN TOPMOH, (POJUTHKYIOCTUMYITUPYIOIIHI TOPMOH U Jp. DTH TOPMOHBI YYacTBYIOT B OOMEHHBIX IpoIeccax B
opraamsMe. [lox Bo3nelcTBHEM IIpEmapaToB y KOPOB COKPAIIANICh CPOKH OTICIICHHS IDIOAHBIX 000JIOYEK, YMEHb-
IIaJICSl PUCK BO3HUKHOBEHHS CYOHHBONIONMH MAaTKH W SHAOMETPHUTA. Y KOPOB COKPALIATUCH CPOKH HACTYIUICHHS
MOJIOBOM OXOTHI, MHAEKC OCEMEHEHHS, CEPBHC-NIEPHUOJ M MOBBIMIATACH OIUIOAOTBOPsieMOCTh B | oxory. Takum
obOpazoM, Ha (oHe mNpuUMeHeHHs1 OWOoINpenapaToB MPH TMOMOIIM HECHeUUPUISCKUX aIaNTAUUOHHBIX pPeaKIHui
OpraHu3M COXpaHACT HeO6XO[[I/lM06 I )KU3HHU OTHOCHUTECIIBHOE ITOCTOAHCTBO BHyTpeHHeﬁ Cpe€abl — romMeocTtas u
AKTUBHO MPOTHUBOCTOUT HeGﬂaFOHpI/IHTHLIM BOSﬂeﬁCTBHHM BHEIIHEH Cp€abl, NOBbINIAA 3alIUTHLIC CHUJIBI. CJ'IeJIOBa-
TCJIbHO, OTKPBLIBAIOTCA HOBBLIC BO3MOXHOCTH [UIA peain3alilii BOCIIPOU3BOAMTECIIbHBIX W MPOAYKTHUBHBIX KadCCTB
KPYIHOTO POraToro CKOTa 3a CYeT MMMYHONPO(MIAKTHKH OpraHM3Ma KOMIUIEKCHBIMH OHOIpernapaTaMd HOBOTO
TIOKOJICHHSI.

Ki1roueBble c0Ba: KOpOBBI, OHOMNpernapaThl, Hecrenuduieckass pe3uCTeHTHOCTb, BOCIIPOM3BOANTENBHbIE Ka-
YeCTBaA.

BBenenue. B mociennue roapl HAMETHIIACH TEHICHIUA K COKPAIEHUIO JTOJIM YEPHO-TIECTPOTO CKOTa
3a CYeT MepeBojia WIM W3MEHEHHUS IUIEMEHHOTO CTaTyca psijia CTajJ Ha TOJIITHHCKYIO TIOPOAY B CBSI3U C
KCITOJIb30BAaHUEM METO/a TIOTJIIOTUTEIRHOTO cKpemuBanus [1, 2, 3].

[Ipu 3TOM OTMEdYaeTcs, YTO MPOLEHT BHIOPAKOBKH KOPOB C HAPYIICHUSIMH BOCIPOU3BOAMTEIHHOMN
(YHKIIMH TTOBBIIIAETCS 110 MEPE YBEIMUYEHHS Y IIOMECHBIX KOPOB JIOJIM KPOBH TOMMITHHOB [4, 5]. Cpennsis
MPOJAOIIKUTEILHOCTh UX HCIIOJIB30BaHUS B X034MCTBAaX OorpaHuuuBaetcs 2,2-2,6 nakranusMu. ExxerogHo
u3 ctaj BeiOpakoBbiBatoT 30-40% Takux xopos [6, 7, 8, 9].
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BrIObITHE KOPOB Ha MOJIOUHBIX KOMIUIEKCAX MPOUCXOJHUT MPEUMYIIECTBEHHO B CBSA3H C HapyLICHUEM
BOCIIPOM3BOUTEIBHON (DYHKIMH, BBI3BAHHBIM aKyIIEPCKO-THHEKOJIOTHUECKUMH 3a00JCBaHUSIMH, KOTO-
pBle, B CBOIO Odepeib, MO HAYIHBIM cBeaeHusM, nocTuraioT 30 % [10]. FiMeHHO KOpOBEI C BBICOKOM
IIPOIYKTUBHOCTBIO B OOJIBIIEH Mepe MOABEPKEHBI BO3IEHCTBUIO PA3IMUHBIX CTpecc-(haKTOPOB U XapaKTe-
PHU3YIOTCSI YaCTBIMK BOCIIANUTENBHBIMH MPOLIECCAMH PENPOIYKTUBHBIX OPIaHOB 110 CPAaBHEHHUIO C MEHEe
MPOIYKTUBHBIMU >KUBOTHBIMU [11].

B psine crpaH ¢ pa3sBUTBIM MOJIOYHBIM CKOTOBOACTBOM OBUIM H3Y4YEHBI MPUOPHUTETHBIC MPH3HAKH
CEJICKIIMU TONIITUHCKON TOpObI, cpenu HuX 59,5% — npoaykTuBHOCTB, 28,0% — monronerne u 12,5% —
3I0POBBE U BOCTIPOU3BOACTBO [12]. Pe3ynbpTaT Takol CENEKIINH — BHICOKAs MOJIOUHAS TIPOYKTUBHOCTH U
HU3KUI UMMYHHBIN CTaTyc.

B nmononHeHwe K BbIIEyKa3aHHOW NpoOiieMe K HCTOLICHWIO BHYTPEHHHMX DPE3EpPBOB OpraHU3Ma
NPUBOIAT M JKOJIOTO-TEXHOT€HHBIE HArpy3KH. Y KOpPOB BO3HUKAIOT HApyIICHUs (QYHKIHOHHPOBAHUS
UMMYHHOH CHCTEMBI, @ IMEHHO UMMYHOAE(PHUIUTHI, IMMYHOCYIPECCUN U aJUICPTHU Pa3IMYHON 3THOJO-
IUA. DTOMY CITOCOOCTBYIOT HECOOTBETCTBHE TEXHOJIOTUU COACPIKAHUSA, HAPYIICHHE TEXHOJIOTUH KOpMJIe-
HUS, BO3/IEHCTBHE TOKCHYECKHX BEIIECTB Pa3HOM NPUPOIBI M, KOHEUHO K€, CTpecc-(paKTOPhI TEXHOTeHHOM
npupoasl. BriociaencTsun y KOpoB CHIXKAeTCs IPOLYyKTUBHOCTh, HE 00€CIICUNBAETCSl BBICOKOE CAaHUTAPHOE
Ka4eCTBO MPOLYKIINH, YTO BEJIET K CHIKCHHIO PEHTa0eIbHOCTH )KHBOTHOBOACTBA.

JlurepaTypHble JaHHbIE, IOCBAIICHHBIC TIOCIEPOIOBBIM 3a00JIEBaHUAM, M aHAIK3 3a00JIeBaEMOCTH Ha
MOJIOYHBIX KOMIUIEKCaX MOATBEPKIAIOT, YTO MpobiieMa TpeOyeT pelleHHs U SABJISIeTCS OJHOHM M3 MepBo-
CTETICHHBIX B BETepHHApUU. 3ajepikaHue nociuena mnopaxaer 5-10 % KOpoB, METPUT PETUCTPUPYETCS B
10-20% ciy4aeB, OCTpbIi THOWHBIN YHIOMETPUT — O0KOJIO 15%, U TOBOJILHO YacTo (PUKCHPYETCS CYOKIIHU-
HUYECKoe Bocmanenne Matku — 15-35% [13].

[IpuBeneHHble (akThl CBUAETEILCTBYIOT O TPYJHOCTH IIPU JICUEHUH M MPO(UIAKTUKE 3a00JIeBaHUN
PENpPOAYKTUBHBIX OPraHOB M BHIMEHHU. B GoJjbliei cTemneHu JaHHAs MpoOiieMa BbI3BaHA MHOrooOpaszueMm
3THOJIOTHYECKUX (DAaKTOPOB U Pa3BUTHEM AHTUOMOTHKOPE3UCTEHTHOCTH y MHKPOOPTaHHU3MOB-BO30YIH-
Tesel u3-3a 6ECKOHTPOIBHOTO MPUMEHEHNS aHTHOAKTEepHUAIbHBIX MTPETapaToB B )KUBOTHOBOACTBE [ 14].

HIMeHHO TI0ATOMY aKTHBHO pa3padaThIBalOTCS TAKHE CIIOCOOBI NPO(PHUIAKTUKA U TEPAITUU POJOBBIX H
MIOCJIEPOAOBBIX 3a00J€BaHUll, KOTOpble Obl CONPOBOXKAAIMCH B MEHBILIEH Mepe OCIOXHCHHAMHU WU He
OKa3bIBAIM HETaTUBHOTO BIUMSHHS B IOCICAYIOLUIEM Ha BOCIHPOM3BOAUTENBHYIO (DYHKLHUIO >KUBOTHBIX H
MIOCTHATAIBHBI OHTOI'€HE3 HOBOPOXKIACHHOro. OAHMM M3 TAaKHX CIIOCOOOB SIBIAETCS MMMYyHONpO(du-
JIaKTHKa opranu3ma ouomnpenaparamu [10].

Hean HacTosineld padoThl — U3YIUTH BOCTIPOU3BOAUTEILHEIC KAaUeCTBA KOPOB Ha (DOHE aKTUBU3AITIH
HecTeU(PHUIECKHX 3aUTHRIX (PaKTOPOB OpraHu3Ma OromnpenaparaMid HOBOTO IIOKOJICHHSI.

Marepnaa u Meroabl. HaydHO-IpOM3BOIACTBEHHBIN SKCIEPHUMEHT IPOBEIEH B ILIE€XE >KUBOTHO-
BOJCTBa akIHOHepHOro oOmecTBa Arpodpupma «OnpraeeBckas» PecnyOnuku Yysammst, Poccus, a
00paboTKa MaTepuasoB OCYIIECTBICHA B yclIoBUsAX UyBamICKON pecryOJMKaHCKOH BeTepHHApHOH J1abo-
paropun ['ocymnapcTBeHHO# BeTepuHapHOW ciyxObl Pecybnuku YyBamus u nadopatopuii Uysamickoro
rOCyJIapCTBEHHOT'O arpapHOTr0 YHUBEPCUTETA.

Junst mpoBeieHUs] HAYYHBIX HCCIEAOBaHUN ObLTH MOJ00paHbl 4 TpyMIlbl KOPOB HEPHO-TIECTPOH IO-
poABl CyXocToHOro nepuoaa mo 10 )KMBOTHBIX B KaxJA0u. [ ONIITHHU3UPOBAHHBIM KOpOBaM 1-0#t u 2-oif
OTIBITHBIX TPYITI MPUMEHSITH BHYTPHMBIIIIEYHO UMMYHOCTHMYJISITOpBI PS-2 1 Prevention-N-E B noze 10,0 mn
Tprkabl 3a 40, 20 u 10 cyTok 10 OXKHUAAEMBIX AT OTENa, )KUBOTHBIM 3-€i ONBITHON IPYMIbl MOJKOXKHO
BBOJIWIN TKaHeBOH mpemapat [1/1D (mmaneHTa neHaTypupoBaHHas SMyiabrupoBaHHas) B go3e 20,0 Mi u
BHYTPUMBILIEUHO — KOMIUIEKCHBIM MUHEpalbHO-BUTAMUHHBIHN npenapat E-cenen B noze 10,0 mi 3a 20 cy-
TOK /IO OTeJa.

Pe3yabTarbl. MUKpOKIMMAT KOPOBHUKA U POAMIBHOTO OJIOKA B IIEPHOA IPOBEICHUS UCCIEA0BAHUI
COOTBETCTBOBAJI 300T'HMTMEHUYECKUM HOPMaM U YAOBJICTBOPSIT (PU3HOIIOTHIECKUM ITOTPEOHOCTSIM.

YCTaHOBNIEHO, YTO TPEXKpaTHbIE HHBEKIUH HMMYHOCTHMYJIITOPOB HE OKAa3blBajlM BIHMSHUS Ha
napamMeTpbl KIMHUKO-(PU3HOIOTHIECKOTO COCTOSIHUS KOPOB.

ITokazarenu 3a005eBaeMOCTH KOPOB TOCTE OTENa aKyIHIEPCKO-THHEKOJIOTHYECKUMH 3a00IeBaHUSMH,
a TaKke UX BOCTIPOM3BOIUTENIbHBIX KAUE€CTB MIPEACTAaBIIEHBI B TabmuIe 1.

— 40 ——
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Tabnuua 1 — 3a0oneBaeMOCTh U BOCIPOU3BOIUTEIbHBIE KaUeCTBa KOPOB

I'pymmna ®KHUBOTHBIX
[Tokazarens

KOHTpPOJIbHAS 1 ombITHAs 2 OmBITHAs 3 ombITHas
KoanuecTBo )KUBOTHBIX 10 10 10 10
Cpoku oT/eIeHus nociea, 4 11,9+£1,02 6,2+0,58* 5,5+0,66* 7,1+0,62*
3azsepkaHue rnociena 3 - - 1
CyOHHBOIIOINS MATKH 3 2 1 3
DHIOMETPUT (OCTPBIN MTOCIEPOIOBOI) 2 1 - 1
Macrur B T.4.: 3 1 2 2
CYyOKJIMHUYECKUH 2 1 2 2
KJIMHUYCCKHUI 1 - - -
CpokH HacTyIUIeHHUsI | 0XOTBI, CYT. 58,2+1,36 42,8+0,93* 37,1+£0,71* 44,5+0,93*
WHaeke oceMeHeHus 2,4+0,43 1,8+0,24* 1,7+0,19%* 1,9+0,32*
CepBuC-TIEpUOT, CYT. 119,2+3,05 95,8+1,94** 89,3+1,50** 103,2+0,87*
On10J0TBOPUIOCH KOPOB:
B 1 oxoty 2 5 5
BO 2 OXOTY 2 2 3 3
B 3 0XOTy 6 3 2 3

* P<0,05; ** P<0,01.

Otnenenne MIOAHBIX 000JI0YEK MOCIe OTesa y KOpoB 1-i, 2-i U 3-i1 ONBITHBIX TPYIII [0 CPABHEHUIO
¢ KOHTpoNsHOU Tpymmoii (11,9 4) Obun Hike Ha 5,7, 6,4 1 4,8 4. Y )KUBOTHBIX KOHTPOJIEHOU TPyIIBI OBLIO
3apeTUCTPUPOBAHO TPH CITydas 3aJiepXKaHus IMOCIIea, B UTOTE ATO CTAJIO0 MPHYNHONW BOZHUKHOBEHHSI SH/0-
METpHUTa y KOPOB JAaHHOM Ipymnmbl. Mexay TeM Yy )KUBOTHBIX 1-if M 3-H ONBITHBIX TPy pUCK 3aboseBae-
MOCTH SHIIOMETPUTOM COKpalaics B 2 pas3a, a y 2-H ONBITHOH — BoBce HcKitodancs. CyOHHBOMIOLMS
MAaTKHW 3aTpOHyJa B PaBHOW CTENEHU KOPOB KOHTPOJBHOM M 3-i OMBITHOMW rpynm mo 3 ciydas B KaxJaou
rpymnme. B 1-it u 2-# onBITHBIX TPpyNIax JaHHOW MaTOJIOrHM OBLIO MeHbIe B 1,5 1 3 pa3a cOOTBETCTBEHHO.

[lepBas mosnoBas 0XoTa y KOPOB KOHTpOJIbHOU Tpynmsl (58,2+1,36 cyT.) Hactynana Ha 15,4, 21,1 u
13,7 cyT. mo3xe, HeXKEIN y CBEPCTHHII 1-i, 2- ¥ 3-1 ONBITHBIX TpymI. 3aQUKCHPOBAHO SBHOE CHIDKCHHE
WHIEKca oceMeHeHus kopoB 1-# (1,8+0,24), 2-it (1,7£0,19) u 3-i (1,9+0,32) ONBITHBEIX TPYII IO
cpaBHeHHUI0 ¢ KoHTpoieM (2,4+0,43) ma 28 %, 32 % u 24 % coorBeTcTBeHHO. Bpemsi oT oTena 1o
TUIOZOTBOPHOTO OCeMeHeHHs y KopoB 1-i (95,8+1,94 cyrt.), 2-# (89,3+£1,50 cyt.) u 3-eit (103,2+0,87 cyT.)
ONBITHBIX TPymHm OBUTO MeHbIe, YeM B KoHTpose (119,2+3,05 cyT.). B mepByo 0xoTy B KOHTPOJBHOU
rpymme 6Jaronoiay4yHo omiofgorBopuirchk 20% xopos, B 1-it u 2-i onbiTHON — 50 % u B 3-if ONBITHOM —
40%.

JlnHaMHKa TeMaTOJOTHYECKUX ToKa3aTeliell KOpoB MpecTaBieHa B Tabmuie 2. IMMyHOKOppeKus
KOPOB OTEYECTBEHHBIMH IIpenapaTaMH CIIOCOOCTBYET KOPpPHUTHPOBAaHHUIO remoro’3a. Ha 3aBeprmaroriem
aTare uccieaoBaHus (3-5 CyTKU MOocie 0TeNa) YUCIIO SPUTPOLIUTOB B KPOBH KOpoB 1-0i (6,6440,13), 2-oii
(6,80+0,09) u 3-eii (6,51+0,11) onmbITHBIX TPYMIT OBUIO BEIIIE, HEXEIW B KOHTPOJIbHOM (6,1+0,22) Ha 8,9,
11,5 u 6,5 % coorBercTBeHHO. KOHIIEHTpanus reMorioOnHa B KPOBH KOPOB OMBITHBIX TPYII MPEBOCXO-
Iija KOHTPONIBHBIX Ha 3,9, 4,8 u 3,3 %, neitkorutoB — Ha 7,8, 12,8 1 6,3% COOTBETCTBEHHO.

JuHamuka nefikonuTapHoil GopMyIsl KOPOB IIpHUBeAeHa B Ta0muIe 3. Y )KUBOTHBIX BCEX TPYIIT OBLIO
OTMEYEeHO CHIDKEHHE KOJHMYECTBA D03WHO(IIOB Tepei OTeIOM W TOoCie, W3 ATOTO CIEAyeT, YTO OTel
SBIISIETCSl TEXHOJOTMYECKUM cTpecc-(hakTopoM st KopoB. Ho mpu 3ToM KonMM4ecTBO 3THX (HOPMEHHBIX
3JIEMEHTOB TIOCJIE OTeNa ObUTO OOJbIle B KPOBH KUBOTHBIX 1-0i (5,0£0,51 %), 2-oi (5,5+£0,51 %) u 3-eit
(5,240,50 %) ombBITHBIX TpymIl MO cpaBHEeHWIO ¢ KoHTpodem (4,7+0,8 %). MoxkHO yTBEp»KAaTh, YTO
WMMYHOCTHMYJIATOPBI CHHYKAIOT HEOJIArOMpHUATHOE BO3EHCTBHE CTpecca Ha OPTaHU3M KOPOB.

OTMeYeH POCT YMCICHHOCTH CErMEHTOSAEPHBIX HEUTPO(HIOB B KPOBH KOPOB ONBITHBIX IPYMI, MX
KOJIMYeCTBO OBLIO BhINIE Ha 5,5, 8,9 u 2,5% mo cpaBHeHHIO ¢ KOHTpoJeM. Habmojaemple kaueCcTBEHHbBIE
W3MEHEHUs] JTUMQOLMTOB MO3BOJSAIOT CHENaTh BBIBOA O MOJOXKUTENFHOM 3¢ (eKTe HCIOIb30BaHHBIX
Ouonpernaparos.

—— 4] ——
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Tab6numa 2 — 'emaToOrnyecKue MoKa3aTen

Cpoku
I'pynna HaOJIIOICHUS], CYT. OpUTPOLMUTEL, T eMOrIOBHH. 1/ JleWikonuTsL,
KUBOTHBIX bito) nocie 410'?/n ’ Y10%/n
oTelna oTena
Konrponpnas 35-30 5,70+0,17 104,9+1,39 7,30+0,14
15-10 5,88+0,17 104,2+1,08 7,50+0,19
10-5 5,99+0,15 104,0+1,24 8,31+0,25
3 6,1£0,22 | 104,3£1,00 | ____ 886+028
1 onwITHAs 35-30 5,74+0,14 105,5+0,84 8,15+0,23
15-10 6,02+0,07 107,2+0,73 8,82+0,25
10-5 6,24+0,18 107,6+1,36 9,93+0,16
[ A - E- SN S 664£0.13 | 1084125% | 9551023
2 OMBITHAS 35-30 5,82+0,17 105,8+0,71 8,16+0,35
15-10 6,21+0,11 106,4+0,93 9,30+0,30
10-5 6,33+0,14 107,8+1,36* 10,30+0,25
e 3 0,80£0,09* | ] 1093£1,12%* | _____ 10,00£0,16
3 omnbITHAs 15-10 5,93+0,03 105,2+0,89 8,68+0,18
10-5 6,10+0,21 106,0+1,18 9,70+0,23
S S N Sk SN S 6,51£0,11 | 10772110 | 942%0,15
Hopma - - 5,0-7,5 99-120 5-12

* P<0,05; ** P<0,01.

Tabmuma 3 — JlelikorpaMma KpOBU KOPOB

I'pynna u Buj nekonuToB
= C

< 3 poKu o, 0

g E N — rpaHyJIOLUTHI, % arpa”yJouuTsl, %

22 HeHTPOQUIBI

= = 303HHO-

% 10 ociie 0a30¢uITBI bus [AIOUKO- CerMenTo- TUMQOIHUTHI MOHOLIUTEI
oTena oTelna s,IepHbIe siIepHbIE
=
% 35-30 1,5+0,20 5,2 +£0,32 10,0+0,45 18,5+1,14 52,8+1,24 6,0+0,37
5 15-10 1,4+0,24 5,0+0,20 10,0+0,37 19,840,37 54,6+1,17 5,6+0,58
= 10-5 1,6+0,37 4,7+0,37 10,4+0,37 19,4+0,93 56,2+1,11 5,8+0,40
é 3-5 1,2+0,32 4,7+0,80 10,2+0,20 18,5+0,60 57,8+0,60 6,0+0,51
& 35-30 1,6+0,20 5,4+0,37 9,8+0,37 19,0+0,51 55,0+0,55 5,9+0,40
E 15-10 1,5+0,32 5,9+0,20 9,0+0,24 22,4+0,24 56,7+0,32 4,8+0,40
% 10-5 1,2+0,20 5,3+0,81 8,4+0,24 24,5+0,92 57,4+1,20 4,6+0,32
— 3-5 1,14£0,24 5,0+0,51 7,6+0,24%* 24,0+0,92 58,2+0,81%* 4,6+£0,51
& 35-30 1,8+0,32 5,7+0,37 8,8 0,24 19,3+0,45 55,4+0,51 5,7+0,32
E 15-10 1,5+0,24 6,5+0,24 7,5+0,24 25,2+0,37 57,6+0,40 4,8+0,37
% 10-5 1,5+0,24 5,8+0,51 7,0+0,20 27,4+1,33 58,4+0,93 5,1+0,84
~ 3-5 1,4+0,24 5,5+0,51 6,4+0,24%* 27,4+0,97 59,6+1,00* 4,6+0,80
=N
% 15-10 1,5+0,22 5,6+0,25 9,6+0,35 18,9+0,32 56,9+0,35 5,0+0,61
E 10-5 1,4+0,33 5,0+0,37 8,7+0,23 21,3+0,73 58,0+0,90 5,0+0,67
o 3-5 1,0+0,20 5,2+0,50 7,8+0,20%* 21,0+0,50 59,2+0,72%* 4,8+0,55
on
Hopma - - 0-2 3-20 2-5 20-35 40-75 2-7

* P<0,05; ** P<0,01.
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YcTaHOBIEHO, YTO MOKAa3aTEIN YHCIIa MOHOIIUTOB KOHTPOJIBHON TPYIIBI MPEBOCXOAWIN OMBITHBIC Ha
BCEX CpOKax HaONIONEHUs, MaKCUMallbHAas pa3HHUIla OTMe4YeHa Ha 3-5 CyTKH TMociie oTena, Koria
KOJIMYECTBO HE3EPHHUCTHIX JICHKOIIUTOB B KPOBH KOPOB KOHTPOJIBHON TPYIIITEI OBLIO BBIIIE, YeM y 1-i, 2-i
1 3-ii onbITHEIX Tpymm Ha 1,4%, 1,4% u 1,2%, oqHako JaHHBIC U3MEHEHUS ObUTA HEJOCTOBEPHBIMH.

Ha 3-5 cytku mocie orena y KOpPOB ONBITHBIX TPYMIl (paroluTapHas aKTUBHOCTH JICHKOIIMTOB
cocraBmia 51,1, 53,3 u 51,7 % cooTBeTCTBEHHO, YTO BHIIIE MMOKA3aTeNsI KOHTPOIBHBIX KOPoB (49,0%) Ha
2,1, 4,3 u 2,7% (pucyHok 1). [lomoOHas muHamuka HaOIIOAAIACH U IO JIM30IUMHON aKTHBHOCTH ILIa3MbI
KpPOBHU, TAKMM 00pa3oM, *KMBOTHBIE ONBITHBIX TPYII MPEBOCXOIUIN KOHTpONbHYI0 Ha 1,6, 2,8 u 1,6 %
COOTBETCTBEHHO (PHCYHOK 2).

DarouuTapHas aKTHBHOCTb, % JhinoLpmMHAaA aKTMEHOCTD, %o
58 19
4 55,7 18,5
% e 18,5 15,2 gs2 182
53,7 533 e
54 52 3 52 g 33 ]
52 517 18
52 506 175 17,
50 49, i
=
48 i 16 '
46 16.5 2
15,9
44 16 .
35-30 15-10 10-5 154
155
CYTOK JI0 OoTena nocrie orena ) I
15
KOHTpoILHAs ® 1 onbiTHAS 3530 gTorae 1510 oTorae 10-5SoTora 35 OTEE mocTe
oTenn oTena oTena oTena
ZomuTHad B3 onLITHAR ¥ youtponsHax 1 ommrrHax ™ 2 onureax ® 3omuTHax
Pucynok 1 — Jlunamuka GparoiuTapHoil akTHBHOCTH Pucynok 2 — JluHamuKa JTU30LMMHOM aKTHBHOCTHU

UccnenoBanne Hecnenu(puuecKold pEe3UCTEHTHOCTH OPraHM3Ma >KUBOTHBIX IO OCHOBHBIM IOKa3a-
TeJsIM: (parouuTapHas aKTHBHOCTD JICWKOIIMTOB, JIN30IIMMHAs aKTUBHOCTD I1J1a3MbI KPOBH, OaKTEpUIMTHAS
aKTUBHOCTh W KOHIIEHTPAlHs HMMMYHOTJIOOYJIMHOB CBHIBOPOTKH KpPOBH II0Ka3ajo, 4YTO IPHMEHEHHE
ounonpenaparos PS-2, Prevention-N-E u I1[1D ¢ E-cenen rimy0GokocTenbHBIM KOPOBaM HOBBILIAET Mapa-
METpbI €CTECTBEHHON pPEe3UCTEHTHOCTH, TEM CaMbIM ITOATOTABIMUBAET OPTraHU3M K pOJaM U MpPeJoTBpaIiaeT
MOCJIepOIOBEIe ocioxkHeHHA. ClleyeT OTMETHTh, YTO UMEHHO KOMIUICKCHBINA mpermapaT Prevention-N-E
CHOCOOCH 3HAYUTEIBHO MOBBICHTH KaK KIETOYHBIC, TaK M TyMOpalbHble (PAaKTOpHl Hecnenu(uecKou
PE3UCTEHTHOCTH.

Hcnonp3oBanue Prevention-N-E, PS-2 u IIJI9+E-cenen B npodumakTHIecKkoit cXxeMe CTEIbHBIX U
HOBOTEJBHBIX KOPOB CHOCOOCTBYET yNyYIIEHHIO FE€MOII033a, AKTUBH3ALNN KIETOYHBIX (aKTOpPOB Hecle-
MUPUUECKON PE3NCTEHTHOCTH, CHIYKEHUIO BO3JICHCTBHUS OTeNa Kak TeXHOJIOTHYECKOro CTpecca, YTo Mo/l
TBEpXKAACTCS (PU3HOIOTHICCKUM JICHKOIIMTO30M, Y03MHOIICHUEH, YMEPEHHON HEHTPOIIEHUEH CO CIIBUTOM
Apa BIPaBO U TUM(OIMTO30M, IPU 3TOM HAHMOOIBIIHHA d3PPEKT JOCTUTACTCS MPH TPEXKPATHOH HHBEKIIUH
KOMITJIEKCHOTO Tipernapata Prevention-N-E

3akaiouenne. Pe3ynpTaThl HaydHO-TIPAKTHUECKOW pabOTHl TMOATBEPXKIAIOT, YTO WHBEIHUPOBAHUE
CTEILHBIM KOPOBaM UMMYHOCTHMYJSITOpoB PS-2 u Prevention-N-E 3a 40, 20 u 10 cyTok g0 otena B 03¢
10 My, a Takke moakokHoe BBeneHue 1119 B noze 20 M u BHyTpuMbIieunoe — E-cenen B no3e 10 mut 3a
20 cyToK 0 oTena MpeaympexaaeT 3a001eBaeMOCTh W TOBBIIIAET BOCIPOU3BOAUTEIHHYIO (YHKITHIO
KOpPOB, aKTHBH3HUPYS KIETOYHBIE U TyMOPaIbHbIE (PaKTOPHI HecTIeU(PHIECKOH PEe3NCTEHTHOCTH.
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B.I'. Cemenos!, B.I'. Tiopun?2, JI.A. Baiimykanos®, E.Il. Cumyp3unal,
C.I'. Konapyuuna!, A.A. Cemenon!, K.JK. Ucxan*
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BYA3 )KOHE ’KAHA BY3AYJIAFAH CUBIPJIAP UMMYHOIIPO®UNJIAKTUKACBHI

AnHoTamms. EH THiMai GHOMMMYHOCTHMYJIATOPJIAPABI aHBIKTay MAaKCAaThIHAA FBUIBIMH 3€PTTEY >KYMBICTApBI
Kyprizingi. UyBam MeMIIEKETTIK arpapiblK yHHBepcUTeTi Oa3ackiHaa o3ipyieHreH PS-2 »xone Prevention-N-E
OuonpenapaTTapblH, COHAW-aK BETCPUHAPIIBIK TOKipuOeae keHineH Tapanran I[1IPD »xone E-cenen Omomnpemapat-
TapblH KosgauablkK. Cyanran cubipiapra PS-2 sxone Prevention-N-E npenaparrapsia Tenaeynen 45-40, 25-20 xone
15-10 Toymnik Oypsra 10,0 M no3ana, connai-ak Tesnaeyne 20 taymnik OypsiH IIIPD sxone E-cenenai tuicinme 20,0
sxoHe 10,0 Mi no3ana MHBEKIMsUIAy OOCaHFAaHHAH KEWIHT1 Ke3eHJEeri aypyAblH ajIblH anaasl. bi3 a3ipiereH xoHe
tekcepred PS-2 skoHe Prevention-N-E mpenapartapbIHbIH ocep €Ty MEXaHW3Mi, €H alAbIMEH, IOIHCaXapuaTep MEH
mpenapaTTapAblH KypaMmaac OeJikTepi KOpITyCKyJlIaJapbIHBIH Makpodar perenTtopiapblHa dcep €Tyl HOTHXKeCiHae
Makpogarrtapasl OeNCeHIIPYMiH IOWeKTi yrnepiciHe OaimaHBICTHI KepiHemi. ExiHmigen, mMakpodar pemnenTopiapbl
MEH XHMOPEIENTOpJIapAaH ajJblHFaH aKmapaT ap@epeHTTi KOJIMEH MH KBIPTHICHIHA ©TE[i, COAaH KeHiH CHrHaigap
apanblk MU OeiliriHe eTeidi, Oyl apaiblk MU OJIriHIH CYp TYHHEK SApOJIapbIMEH JIMOCPUHIED CEKPEUUsACHIHA
okeseni. JInbepuHaep, ©3 Ke3eriHae, alablHFbl THITO(PH3 — aACeHOTUIO(U3 TOPMOHIAPBIHBIH OHIIPICIH apTTHIPAIbI.
I'umodu3aiH aaabHFRL 06T KeJeciied TPONTHIK TOPMOHIAPABI HIBIFAPAIbl: COMATOTPOITEI TOPMOH, aJAPEHOKOP-
TUKOTPOINTHl TOPMOH, THPEOTPONTHI TOPMOH, (DOJUTMKYJIJIBI BIHTAIAHABIPATBIH TOPMOH kaHe T.0 .Bys ropmoHnmap
ar3ajiarbl 3aT ajuMacy yJepiciHe Karbicanusl. [Ipemaparrap ocepiHeH CHBIPABIH YPBIK KAaOBIFBIHBIH O06JiHYy Mep3imi
KBICKap/Ibl, JKaThIPIbIH CyOMHBOIIOLMACH MEH SHIOMETPHUTTIH naiaa 0ony Kaymi azaiigpl. CHBIPAAFl KBIHBICTHIK
KYMapJIbIKTBIH OacTairy Mep3iMi, YPBIKTaHABIPY WHJEKCI, KbI3MET KOpCeTy Ke3€Hi KbICKaphIIl, YPBIKTAHABIPY JeHIeii
0ip BIHTBIKTBIKKA XOFapbuaiapl. Ocklnaiia OHONOTHSIBIK OHIMAEPII CHelUUKAIBIK eMec OeHiMaeny peakius-
Japbl apKbUIBI KOJIJaHy asChIHIA OPraHWU3M OMipre KaKeTTi iIIKi OpPTaHBIH CaJbICTBIPMAaJbl TYPAKTBUIBIFEl TOMEOC-
Ta3/bl CaKTalIbl XKoHE KOpIIaraH OPTAHbIH JKaFBIMCHI3 dcepiHe OeNceHi Typae Kapchl TYPajbl, KOPFaHbIC KYIITEPiH
aprTeipansl. KopeiTa KenreHne, jkaHa OybIHHBIH KelleHAl OuompenapaTTapbMeH ar3ara MMMYHONPO(HIaKTHKA
Kyprizy eceOiHeH ipi Kapa MalblH ©CIMiH MOJIAHTy >KOHE OHIMALIIK camalapblH ICKe achlpy YLIIH »aHa
MYMKIHIIKTEp aIlbuTya.

Tyiiin ce3nep: cubipiap, OUONOTHSIIBIK OHIMIEP, CHEHU(PHUKATIBIK eMeC TO3IMALTIK, PEPOYKTUBTI KACHETTED.
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! Chuvash State Agricultural Academy, Cheboksary, Chuvash Republic, Russia;
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of the Russian Academy of Sciences", Moscow, Russia;
3Kazakh Scientific Research Institute of Animal Breeding and Fodder Production, Almaty, Kazakhstan;
#Kazakh National Agrarian Research University, Almaty, Kazakhstan

BODY IMMUNOPROPHYLAXIS OF PREGNANT AND NEWLY-CALVED COWS

Abstract. The research was performed to identify the most effective bio immunostimulant. We used PS-2 and
Prevention-N-E biologicals developed on the basis of the Chuvash State Agrarian University, as well as widely used
in veterinary practice - PDE and E-selenium. Injection of PS-2 and Prevention-NE preparations to dry cows at a dose
of 10.0 ml three times 45-40, 25-20 and 15-10 days before calving, as well as PDE and E-selenium at a dose of 20.0
and 10.0 ml 20 days before calving, respectively, prevents postpartum diseases. The mechanism of action of the PS-2
and Prevention-N-E drugs developed and tested by us is manifested, first of all, due to the consecutive processes of
macrophage activation, as a result of the action of polysaccharide corpuscles and drug components on macrophage
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receptors. Secondly, information from the receptors of macrophages and chemoreceptors is transmitted along the
afferent pathway to the cerebral cortex, then the signals go to the hypothalamus, which leads to liberin secretion by
the nuclei of the ashen tuber of the hypothalamus. Liberins, in turn, increase the release of hormones by the anterior
pituitary gland - the adenohypophysis. The anterior pituitary gland releases tropic hormones: somatotropic hormone,
adrenocorticotropic hormone, thyroid-stimulating hormone, follicle-stimulating hormone, etc. These hormones are
involved in metabolic processes in the body. Under the influence of preparations, in cows the time of membranes
sweep was reduced, the risk of uterus subinvolution and endometritis decreased. In cows, the timing of the onset of
estrus, the insemination rate, and the service period were shortened, and the conception rate increased in one estrus.
In such a way, against the background of the use of biologicals with the help of nonspecific adaptive reactions, the
body retains the relative constancy of the internal environment necessary for life - homeostasis, and it actively resists
the adverse effects of the external environment, increasing its phylactic power. Consequently, new opportunities are
opening up for the implementation of the reproductive and productive qualities of cattle due to the body
immunoprophylaxis with complex biological products of a new generation.
Keywords: cows, biologicals, non-specific resistance, reproductive qualities.
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GRAFTING A CUCUMBER HYBRID ON PUMPKIN ROOTSTOCKS
RESISTANT TO THE PATHOGEN FUSARIUM

Abstract. Grafting of five varieties of pumpkin on a cucumber hybrid was carried out by the method of notch
grafting. As rootstocks used the following varieties of pumpkin: domestic — Aphrodite, Mindalnaya, Karina, Mozo-
leevskaya 10 and Russian selection — Stofuntovaya and as the scion, a hybrid of cucumber Asylum, recommended
for cultivation in protected ground conditions. The research topic is devoted to the study of the influence of pumpkin
rootstocks resistant to the Fusarium pathogen on the productivity of the cucumber hybrid in protected ground
conditions. Results of studies of the effect of vaccination on various domestic varieties of pumpkin for the growth,
development and yield of the hybrid cucumber Asylum showed that when grafting cucumber on pumpkin, the best
options compared to the root standard were the varieties of pumpkin Karina and Stofuntovaya.

Keywords: cucumber, pumpkin, rootstock, scion, grafting, Fusarium wilt.

Introduction. The priority direction of the development of vegetable growing at the present stage is
to obtain high-quality, environmentally safe products based on the development and introduction of new
cultivation technologies, while it should be emphasized the importance of expanding the range of
cultivated crops that can diversify the diet of the population. The quality of human life largely depends on
proper nutrition, the presence in the diet of a sufficient number of various vegetables. Therefore, providing
the country's population with high-quality vegetables in the off-season and increasing their assortment is
an important task to improve living standards.

Currently, biological methods of influence on the plant organism are becoming important, and the
search for new highly effective and environmentally safe methods of plant protection is promising. One of
these methods of vegetative propagation of plants is grafting, which is a connection and subsequent fusion
of two plants. Grafting of cultivated plant varieties gives significant results in growth, flowering, and
yield. Grafting of woody fruit plants is most common, grafting of herbaceous plants is less well known.
For example, it is possible to vaccinate cucumbers on pumpkins. The cultivation of cucumbers in the
protected ground is of great importance for vegetable growers [1].

If we take into account, the need to provide residents of the Almaty region with vegetables in the off-
season period, then testing new, more productive varieties and hybrids of cucumber to increase their yield
and economic efficiency is an urgent problem and has great scientific and practical importance.

When used as a pumpkin rootstock, cucumber plants receive enhanced nutrition. Grafted cucumber
plants grow faster, develop better, and are more resistant to diseases and pests. The aim of the work was to
select and study the effect of domestic pumpkin rootstocks resistant to the Fusarium pathogen on the
growth, development and yield of cucumber scion in protected soil by grafting.

Fusarium wilt is widespread on vegetable crops in different countries of the world, especially in
protected ground conditions. In greenhouses, fusarium wilt caused by Fusarium spp is one of the most
common plant diseases that leads to serious crop losses. Chemical warfare is not always effective and can
harm the environment. In greenhouses, the most common disease is Fusarium, the productivity of
cucumber plants is reduced from 40 to 50% Fusarium wilt is widespread on vegetable crops in different
countries of the world, especially in protected ground conditions. Fusarium wilt in greenhouses, caused by
the causative agent Fusarium Oxus, is one of the most common plant diseases. These phytopathogenic
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fungi can infect plants at any stage of the growing season. At cool soil temperatures (18-20°C), pre-
emergence rot and seedling maturation may occur [2].

This type of lesion leads to significant crop losses in greenhouses and open ground. When growing
seedlings on rootstocks resistant to this disease, the harmfulness of root rot reduced to a minimum when
growing seedlings on rootstocks.

There is a potential risk of new infections, which can lead to sharp drop in plant productivity with
existing cultivation technologies. The appearance in Western Europe in the second half of the last century
of the Pepino virus on the existing infectious background led to the unprofitability of growing cucumber,
to increase the economic efficiency of production, enterprises switched to the use of the vaccination
method. Grafting of vegetable crops sem. Pumpkin and nightshade are now widely used in Europe and
Asia (Unvuskan, Yanmaz, 1991; Lim and ets., 1994; Ma and ets., 1997; Boonekamp, 1998). Studies on
the use of the vaccination method in Isracl have shown their effectiveness in solving the problem of
reducing the use of pesticides and increasing the resistance of vegetable plants to diseases and spider mites
(Edelstein and ets., 1999; Cohen and ets., 2000; Edelstem and ets., 2000).

In Russia, the main data on vaccinations of pumpkin vegetable crops appeared in the 20-30years of
the last century. Currently, polymer materials, new varieties and technologies have appeared in vegetable
growing, and physiologically active substances are widely used [3].

Studies in light of the newly changed conditions with grafted plants in Kazakhstan not conducted, and
the biological characteristics of pumpkin species used as rootstocks and the influence of adaptive pumpkin
rootstocks on the productivity of greenhouse cucumber hybrids in the climatic conditions of Kazakhstan
not studied. Data on the use of rootstocks of species is contradictory. There is very little data on the
features of the biology of the development of promising pumpkin rootstocks in the climatic conditions of
Kazakhstan. Poorly studied issues of seed production of a number of rootstocks for pumpkin crops that
deserve widespread use as rootstocks. In the scientific literature, the effect of vaccination on the intake of
the main elements of mineral nutrition from the root xylem sap into the rootstocks is practically not
covered

Vaccination can overcome many of these problems. In fact, in many parts of the world, grafting is a
routine technique in continuous farming systems. The first grafting was used in Japan in the late 1920
when grafting watermelon [Citrulluslanatus (Thunb.) Matsum and Nakai] on the pumpkin [Cucurbita
moschata Duchesneex. Poir] rootstocks. Shortly thereafter, watermelons grafted in the bottle pumpkin
(Lagenaria siceraria (Molina) Standl.) [4]. This experience has helped to control the decline in yields due
to soil diseases. China produces more than half of the world's watermelons and cucumbers (Cucumis
sativus L.), and about 20% of them have been vaccinated.

The use of rootstocks can increase plant viability through intensive absorption of soil nutrients,
avoidance of soil pathogens, and resistance to low soil temperatures, salinity, and wet soil conditions. This
type of rootstock affects the growth, yield and quality of melon fruits. Grafting with resistant rootstocks
offers one of the best methods to avoid soil diseases. In addition, grafting can affect vegetative growth,
flowering, ripening time and fruit quality, as well as provide higher yields, especially in low-temperature
conditions. Combination rootstock - Scion influences the pH, flavour, sugar, colour, carotenoid content.
The main motive for grafting pumpkin crops is to avoid damage caused by soil pathogens when genetic or
chemical approaches to disease control are not available [5].

There are various ways of grafting vegetable crops. O.V. Yurine describes six ways of grafting
pumpkin. The following methods of grafting are most common in the greenhouse production of pumpkin
crops: in a notch, in a cleft, by approaching the tongue. S.P. Lebedeva developed the technology for
grafting of the notch in detail. In production conditions, the main requirements for the grafting method for
growing plants are high productivity and ensuring good plant survival.

We conducted research in 2019 and the task of which was to select promising pumpkin rootstocks
resistant to Fusarium spp. with subsequent grafting of a promising hybrid of cucumber of domestic
selection, characterized by high adaptability to the conditions of greenhouses and high yield in conditions
of protected soil from the grafting method.

Methods. The research was carried out at the stationary laboratory of vegetable and melon crops
breeding of the Regional branch "Kainar" LLP «Kazakh Research Institute of Fruit and Vegetable
Growingy, located in the foothills of the south-east of Kazakhstan, on the northern slope of the Trans-Ili
Alatau (1050 metres above sea level).
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The research was carried out according to generally accepted classical methods: the method of
experimental work in vegetable and melon production (edited by V. F. Belik, 1992); The method of State
variety testing of agricultural crops (potatoes, vegetables and melons) (Moscow, 1975) [6 ].

Asylum is a common local salad variety. High yielding, precocious, bee-pollinated. It enters fruiting
on the 55 day of germination. The bush is medium-sized. The cornichon is long, cylindrical, 15-20 cm
long, weighing 205-210g, the ovary and fruit are smooth without downiness, and the yield depending on
the growing period is on average 18.0-20.0 kg /m”. In experiments on the study of cucumber grafting on
pumpkins, seeds of pumpkin samples were sowing 5 days earlier than cucumber seeds. The seeds
appearance up within 4-5 days. Grafting perform by the method of convergence of a notch, on 3-5 days
after germination. The criterion for the period of grafting was the full disclosure of cotyledon leaves in
seedlings [7].

In cucumbers and pumpkins, the first real leaf should be at the very beginning of growth. After
grafting, the pots with the grafted plants were immediately placed in the rehabilitation chamber.

It is necessary to withstand a week of plants at high humidity-95-98% and a temperature of 25°C.
After seven days after grafting, the cameras ventilated, opening the film for 5 minutes 3-4 times a day in
the first few days, then increasing the time of ventilation. When airing, it is necessary to ensure that the
plants do not lose turgor, otherwise, their death is possible.

When airing, it is necessary to ensure that the plants do not lose turgor, otherwise, their death is
possible. In the rehabilitation chamber, the plants were kept for 12-14 days. The experiments were carried
out in a four-fold repetition, randomized, according to the scheme 90+60x50 cm, 2.5 plants per one m?.
Planting of grafted cucumber plants in the greenhouse have been carrying out in a phase of 4-5 real leaves
at the age of 30-35 days. Care for grafted cucumber plants have been carrying out according to the
technology generally accepted for cucumber [8,9].

In the course of work performed using the following methods: grafting, phenological and biometrical
observations. Morphological descriptions and accounting of individual components of the crop were
carried out during the growing season. The dry matter content was determined by a refractometer, sugars-
by Bertrand, vitamin C-by Murry. Setting up experiments, conducting accounting and observations were
carried out according to the Methodology of field experience (with the basics of statistical processing of
research results), The method of experimental work in vegetable and melon growing [10].

Conducting phenological observations of the studied varieties of pumpkin and cucumber allowed us
to establish differences in the timing of their entry into the next phase of development.

Phenological observations and biometric measurements were carried out according to the method
recommended for vegetable growing Research Institute of Vegetable Farming (V.F. Belik, 1979; 1981).

Nourishing plants common mode used for the protected ground. The soil moisture during the growing
season maintained by the optimal parameters [11].

The object of research was the varieties of pumpkin Aphrodite, Karina, Mindalnaya, Mozoleevskaya
10, Stofuntovaya and cucumber hybrid Asylum.

Subject of research: as a scion-a hybrid of cucumber Asylum, as a rootstock — varieties of pumpkin
Stofuntovaya, Mozoleevskaya 10, Mindalnaya, Aphrodite, Karina, standard-root-own hybrid of cucumber
Asylum.

Conducting phenological observations of the studied varieties of pumpkin and cucumber allowed us
to establish differences in the timing of their entry into the next phase of development.

Phenological observations and biometric measurements were to be carried out according to the
method recommended for growing vegetables [12].

Results and discussion. The work on the evaluation of the material was carried out in the spring-
summer turnover in the winter greenhouse of the Kazakh Research Institute of Fruit and Vegetable
Production. The standard for comparing cucumbers grafted on different varieties of pumpkin was the
zoned engrafted hybrid of cucumber Asylum. They were evaluated according to economically valuable
characteristics: early and general yield, marketability of fruits. The experiments were carried out
according to the "Methodology of the state variety testing of agricultural crops" [13].

Noted the start date and the passage of phenological phases more precisely, the phase of occurrence of
single and mass escapes, the phase of beginning of flowering, date of fruiting, date of first and last
collection. Plant height, internode length, number of leaves, flowers, and leaf diameter were determined.
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Took into account the early harvest, general and marketable, according to the options of the experiment
(table 1).

Table 1 — Dates of the passing of phenological phases by pumpkin and cucumber plants

samples seeding | shoots date date beginning | beginning from sowing to (days)
75% of of of of fruit - - -
raftin lantin flowerin maturation weight | flowering | 1 fruit
& &P & 8 shoots of the picking
main axis

Aphrodite 28.02 06.03 12.03 05.04 19.04 03.05 7 50 64
Karina 28.02 06.03 12.03 05.04 20.04 01.05 7 51 62
Mindalnaya 28.02 06.03 12.03 05.04 21.04 05.05 7 52 66
Stofuntovaya 28.02 06.03 12.03 05.04 19.04 05.05 7 50 66
Mozoleevskaya 10 28.02 06.03 12.03 05.04 20.04 01.05 7 51 62
Asylum 27.02 05.03 - 05.04 17.04 29.04 7 47 59

With the same date of sowing, grafting and planting in a permanent place of all samples, the early
beginning of flowering, early laying of ovaries and earlier arrival of the crop at the standard where noted,
these indicators in grafted plants were affected by the time of accretion of the grafting site.

Table 2 — Biometric indicators of grafted cucumber plants

hybrid Height, cm Number of pieces The diameter of

No plants internodes leaves flowers. the sheet (see)
1 | Aphrodite 131,3 15,7 21,7 3,9 9,0

2 | Karina 134,6 20,0 233 8,3 9,7

3 Mindalnaya 122,0 17,7 21,3 2.7 10,3

4 Stofuntovaya 111,7 16,7 22,7 4,7 9,0

5 Mozoleevskaya 10 1353 21,7 24,3 43 9,7

6 Asylum 128,4 18,4 24.6 4.8 8,9

When accounting for plant height noted on the rootstocks Mozolewskaya 10, Karina and Aphrodite
plants develop better and the plant height exceeds the root rate of 5.3%, 4.8% and 2.2%, respectively.

In terms of the number of flowers on the plant, the root standard exceeded the variant grafted on the
Karina pumpkin - by 72.9 %, in other variants this indicator was within the standard. There was an
increase in the leaf blade in three variants - with grafting on pumpkin varieties Mindalnaya, Karina and
Mozoleevskaya 10-15.7%, 8.9% and 8.9%, respectively, which indicates a well-developed root system of
the rootstock in these variants and good fusion with the scion.

Table 3 — Productivity indicators of grafted cucumber plants

Yield Average fruit
Ne Variety. hybrid for 1 For the growing season in % weight, g
a month Total Product
1 | Aphrodite 2,73 21,18 21,0 +9,89 110,8
2 | Karina 3,46 27,56 27,21 +42,38 104,6
3 Mindalnaya 2,1 17,76 17,54 — 107,8
4 Stofuntovaya 3,39 26,65 26,12 +36,68 102,0
5 Mozoleevskaya 10 2,59 20,93 20,77 +8,68 115,2
6 | Asylum (own-rooted) 2,53 19,45 19,11 — 111,0
HCP(05) 1,46

When evaluating the options for grafting on various pumpkin varieties, options identified with respect
to a self-rooted hybrid - a standard both for early arrival of the crop and for overall productivity.

Thus, according to the early yield (for the first month), variants with grafting on the varieties of
pumpkin Karina and Stofuntovaya were distinguished — the indicators were in the range of 3.46 and
3.39 kg/m?, which exceeded the standard by 36.7% and 33.9%, respectively. In terms of total productivity,
grafting options for pumpkin varieties Karina and Stofuntovaya showed yields of 27.56 kg/m® and
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26.65 kg/m*, which significantly exceeded the root standard by 42.38% and 36.68%, respectively. The
remaining options were within the experience error or did not exceed the standard. The average fruit
weight exceeded the variant of grafting for a variety of pumpkin Mozolevskaya 10 — 115g; the remaining
options were within the standard.

Conclusion. Grafting is used to propagate valuable plants and produce seeds. The main condition for
successful grafting is the compatibility of scion and rootstock tissues, which ensures better and faster
fusion. The rootstock supplies nutrients to the scion through its root system. The scion feeds the entire
plant with organic substances that are produced in the leaves during photosynthesis. Thus, the rootstock
and the graft have a beneficial mutual effect on each other.

Grafting provides better use of soil moisture and fertilizers by plants due to a more developed root
system and has a favorable effect on yield when re-growing the crop repeatedly in one place. When
growing cucumbers, mineral fertilizers and growth regulators were not used. The increase in the yield of
cucumber fruits was obtained through the use of a new cultivation technology - grafting cucumber plants
on domestic varieties of pumpkin.

The results of studies of the effect of grafting on various domestic varieties of pumpkin on the
growth, development and yield of the Asylum cucumber hybrid showed that when grafting cucumber on
the pumpkin, the best options compared to the root standard were the varieties of pumpkin Karina and
Stofuntovaya. Indicators for early yield in these varieties were in the range of 3.46 and 3.39 kg/m?, which
exceeded the standard by 36.7% and 33.9%, respectively.

In terms of total productivity, grafting options for pumpkin varieties Karina and Stofuntovaya also
showed high yields - 27.56 kg/m? and 26.65 kg/m?, which significantly exceeded the root standard by
42.38% and 36.68%, respectively.

AJK. lloiioexoBa, C.K. /IzkanTacoB
Kazak yJITTBIK arpapiibIK 3epTTey YHUBepcuTeTi, Anmatel, Kasakcran
®Y3APUI MATOTEHIHE TO3IM/II ACKABAKKA KUSIP THBPUJIIH EI'Y

Annoranus. Kazipri yakpITTa eciMmikrepre OHMONOTHSUIBIK TYPIAE oCEp €Ty OMIiCTepiH KOIIaHy >KOJIaphl
KapacThIPbLTyla, OJNApAbl KOPFAayIbIH THIMII JKOHE SKOJOTHSIBIK ONICTEpiH aHBIKTAy ©T€ MAaHBI3Ibl CaHaJaJbl.
CoHbIH 0ipi — 6CIMIIKTepiH BEereTaTUBTI KOOCI0IHE BIKIAT €TETiH €Ty 9Jici, SFHU €Ki OCIMIIKTI KOCBHII, OIpiKTipim
ecipy. MoaeHn eciMIIKTEep/i ery OHBIH 6Cy, TYIICHY JKOHE OHIMIUTIK JKaFJaibIH apTThIpyFa CeNTIriH TUTI3ei..

Teninyi MeH TaMbIp cadarblH KbUIbDKaK/a 6CipiIeTiH OTaH/IbIK aCKa0aKTaH allblll, TaMbIP Ca0arbIH XKOHE KHSP
OynanbIH KoygaHy yurH Adpoauta, bagam, Kapuna, Mo3oneesckas 10 sxoHe opsic cenekiusicbiHan CTodyHTOBas
TYPIH KOJAAHMBIK; KHSIPABIH TENIHYII THOPHII peTiHAe ACBUIBIM ajblHAbL ATaJIMBIII €ry Oiici KHSPIbIH
¢doTtocuHTe3/1ey OCNICeHUITIHIH epeKiuelnirine acep ereai. byiip keciHzici apKbUIbl €riIreH KUsp JKarblparbIHbIH
KOPCETKIllll ©3reCiHeH )KOFaphbl.

OtanzblK ackabak copTTapblHa ACBUIBIM KUSIp THOPHUJIIH €ry, OHBIH ©Cy >KOHE OHIMIUIK JKaFiaiiblHa acepiH
3epTTey HOTIKEIepi KOepCceTKeHIeH, ackabakka KHsApAbl Kochim ekkeHne Kapmna xone CtodyHTOBas ackadax
COPTTaphI ©3IrHEH TaMBIPJIAHFaH CTAHIAPTIICH CAJIBICTBIPFAH/Ia KaKChIPAK OOJIBII IIBIKTHI.

Tyiiin ce3aep: Kusip, ackabak, Kop, Ty, ery, (y3apHo3 aypysl.

A. 7K. IlloiioexoBa, C.K. /IxkanTacoB
Kazaxckuil HalmoHaIBHBIN arpapHbIil HCCeqoBaTeNbCKUIl yHUBEepcUTeT, AnMatsl, Kazaxcran

IPUBUBKA T'MBPUJIA OI'YPLIA HA IOJIBOM THIKBHI,
YCTOMYUBBINA K IATOT'EHY FUSARIUM

AnHotauusi. B Hacrosmee Bpems OHONOTHMYECKHE METOINBI BO3IACUCTBUS Ha PACTUTEIBHBIA OpraHH3M
npuoOpeTaloT BakHOE 3HaueHHE. [IepCreKTHBHBIM SBISETCS TMOUCK HOBBIX BHICOKO3(D(PEKTUBHBIX M 3KOJOTHUECKH
0e30macHBPIX METOJOB 3amUTHl pacTeHnid. OIHUM M3 TAKUX METOAOB, CIIOCOOOB BETeTaTHBHOTO PAa3MHOXKEHUS
pacTeHuil SBISETCS NMPHUBHUBKA, HMPEACTABIAIONAs co00i COeAMHEHHE M MOCIEIyIomee CpalleHne IBYX PacTeHHM.
[TpuBHBKa KyIbTypHBIX COPTOB PACTEHHS AA€T 3HAYUTEIIBHBIC PE3YyIbTATHI B POCTE, IBETEHHUH, YPOKAWNHOCTH.
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B kauecTBe PUBOEB U MOJBOEB MBI HCIIOJIB30BAIH CJIEIYIOIIIE BHIbI OTEYECTBEHHOM OABON THIKBEI U THOPHUIL
orypia, peKOMEHAyeMble IS BO3AENBIBAHUS B YCIOBHAX 3alIUIIEHHOro rpyHTa: Adponura, Munnanssas, Kapuna,
Moszoneesckasi 10 u poccuiickoii cenekunu — CToQyHTOBas; B KauecTBe NPUBOs — THOpu orypia AceuibiM. Crioco0
OPUBHUBKH BIMSIET HAa OCOOCHHOCTH (DOTOCHHTETHYECKOW MESITENbHOCTH pAacTeHHi orypua. Pactenue orypra,
MIPUBUTOE CIIOCOOOM B OOKOBOI1 pa3pes, OTIMYaIOCh HAaHOOIBIIMM HHAEKCOM JIMCTOBOI TOBEPXHOCTH.

Pe3ynbTathl Hccne0BaHUIA BIUSHUS IPUBUBKU HA Pa3iIMYHbIC OTEUECTBEHHBIC COPTA THIKBBI HA POCT, Pa3BUTHE
U ypOXKAHHOCTh rubpuaa orypua ACbUIbIM [TOKA3aJIH, YTO MPU NPUBHUBKE Orypla Ha THIKBY JIy4YIIMMH BApHAHTAMHU 10
CPaBHEHHUIO ¢ KOPHECOOCTBEHHBIM CTaHAAPTOM OKa3aiuch coprta ThikBbl Kapuna u CrodyHTOBas.

Kntouesvie cnosa: orypel, THIKBa, TI0BOM, IPUBOU, NPHBUBKA, (y3apHO3HOE YBsIIaHUE.
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YJIYYHIIEHUE BOCITPOU3BOAUTEJ/IBHBIX KAYECTB KPYIIHOI'O
POT'ATOT'O CKOTA BUOITPEITAPATOM PREVENTION-N-B-S

AnHotanus. IonoTBopHOE OCEMEHEHHE KOpOB Ha (JOHE BBIABICHUS OXOTHI MJIM CHHXPOHM3AIMU MOJOBOTO
IIMKJIa B TEYCHHUE OTHOCHTEIHHO KOPOTKOTO BPEMEHHM IOCIIE HPEABIAYIIEr0 OTENa SBISIETCS OCHOBHBIM (DaKTOPOM,
OTIPENEISIONIMM NPOAYKTUBHOCTh M PEHTA0ENBbHOCTh MOJIOYHOTO CKOTOBOJCTBA. MHOTHE aKyIIEPCKO-THHEKOJIO-
rudeckue 3a00JIeBaHMs 4allle BCErO BCTPEYAIOTCS B IEpBbIe 2 Mecsna JakTauuu. llociepoioBble aKyIIEpcKo-
TMHEKOJIOTHYECKHE 3a00JIeBaHNsI KOPOB yXYALIAIOT UX PEHNPOSYKTHBHBIE Ka4eCTBAa, YTO NPUBOAMT K AIUTEIHLHOMY
aHECTPYCY, CHIDKCHUIO OILIOZOTBOPSEMOCTH U MCTOIIEHHUIO OpraHn3Ma. BocmanurensHble IpoLecchl penpoayKTHB-
HBIX OpTaHOB CaMOK COIIPOBOXKAAIOTCA MOBBIIIECHHBIM CTPECCOM.

Llens uccnenoBanuii — npodunakTika OoJe3HEH MOCIEPOJOBOrO MEpUOAa M pealu3anus MoTeHIuana Boc-
MIPOM3BOINTEIBHBIX Ka4eCTB KOPOB aKTHBM3aIMel Hecnenu(puieckod pe3uCTEeHTHOCTH OpraHu3Ma OHOIpernapaToM
Prevention-N-B-S.

Ha ocHoBaHnM NpOBEAEHHBIX MCCIEAOBAHUI NPEUIOKEH CHOCO0 MPOGHUIAKTUKY aKyIIepCKO-THHEKOIOTHYec-
KHX 3a00JI€BaHMH TTOCIEPOOBOTO TIEPHO/IA U ITOBBIMIEHUS BOCIIPON3BOJUTEIFHON (DYHKIIMM KOPOB 3 CUET MOBBIIIE-
HUS HeCcTIeU(PIIECKON PEe3UCTEHTHOCTH OpraHu3Ma OnoorndeckuM cpeactBoM Prevention-N-B-S. BHoBE pa3pabo-
TaHHBIN OHoTIpenapar BIepBbIe MPUMEHSUIH KOPOBaM 2-i ONBITHOW TPYIITBI BHYTPUMEIIIETHO B 103¢ 10 mur 3a 35-30,
15-10 u 10-5 cyTOK 10 0’KHAAEMBIX CPOKOB OTEJNa, a JKUBOTHBIM 1-0# OIBITHOM IpyIIbl HHBEIIPOBAIN aHTUCETITHK-
ctumyaTop Jloporosa (pakiuu 2 B COYETaHHUH C 3JIEOBUTOM B cOOTHOIIEHNH 1:9 3a 60 CyTOK /0 3aIlyITaHUPOBAHHBIX
JIaT OTena. YCTaHOBJIEHO, YTO Y KOPOB 2-i ombITHOW rpymmsl (28,84+0,56 cyT.) mepBas mojioBas 0XOTa HACTyIHIIA
panbie Ha 5,8 1 Ha 14,4 cyTok, 4yem y cBepcTHUI] 1-it onbiTHOM (34,6+0,93 cyT.) n KOHTpONBHOI (43,2+1,64 cyT.)
rpynn. OTME4eHO CHMXKeHHME HHJeKca oceMeHeHusa y kopoB 1-it (1,8+0,24) u 2-it (1,4+0,36) ombITHEIX Ipymm, B
cpaBHeHUH ¢ KoHTposieM (2,6+0,26). Cokparuincst cepBuc-nepuoa B 1-it (64,6+1,62 cyr.) u 2-i (57,8+1,50 cyt.)
OMBITHBIX TPYINax IO CPaBHEHUIO C KOHTpoibHOW rpymmoit (89,2+3,02 cyr.). B mepByro monoByro 0oxoTy B
KOHTPOJIBHOM, 1-if M 2-i ONBITHOM Tpynmnax OIUIOAOTBOPHUIMCH COOTBETCTBEHHO 2, 4 u 6 kopoB. IIpumenenue
OuornpenapaToB B KPUTHYECKHE CPOKH CTEIBHOCTH KOPOB CHM)KAJIO PHCKH BOSHMKHOBEHHSI CyOWHBOJIIOLMH MAaTKH,
SHJIOMETPHUTA M MACTHTA B MOCIEPOAOBOM IIEPHOJE, a TAKXKE MOBHIILIAIO BOCTIPOM3BOIAMUTEIBHBIE KauyecTBa KOPOB.
Hauboree BrIpaXeHHBIH COOTBETCTBYIONIHI 3P (HEKT MOTyUeH NPy puMeHeHnu Onornpemnapara Prevention-N-B-S.

KuroueBble c10Ba: KOPOBHI, CTENFHOCTH, OMompenapat Prevention-N-B-S, Hecrienuduaeckast pe3ucTeHTHOCTb,
TMHEKOJIOTHYECKHe 3a00/I€BaHus, PENPOYKTUBHbIE KaUueCTBa.

Beenenmne. Jlumutupyromum (HakTopoM MHTEHCUBHOTO Pa3BUTHS MOJIOYHOTO CKOTOBOJCTBA, KaK B
Halllell cTpaHe, Tak U 3a pyOeXOM M Ha CETONHSIIHUM NEHb OCTaeTCs peaju3aunus pernpoayKTHBHOTO
noteHana kopoB. CokpaleHne Cpoka XO3sIMCTBEHHOTO HCIOJIB30BAaHHUS KOPOB, CHHIKEHHE BBIXOJA U
COXPaHHOCTHU TEJAT, a TAaK)Ke TEMIIOB BOCIIPOU3BOJCTBA CTaJa B OOJBIIMHCTBE XO3UCTB TpeOyeT MmouckKa
NPOCTHIX M A(PQEKTUBHBIX MOIXOAOB K PEIICHHIO YKa3aHHBIX MpoOjeM. B yCIOBHSIX MPOMBIIIICHHOTO
IPOM3BOJICTBA MOJIOKA U MOBBIIICHHUS IPOAYKTUBHOCTH KOPOB OTMEYAETCS! YBEIMUYECHUE IPOIOIDKUTEIb-
HOCTH MEXOTEJIbHOI'0 Iepuoja. DT0 00YCIIOBICHO HECKOJIBKO 0oJiee AIUTENbHBIM IIPOLECCOM HHBOJIIO-
MM MaTKHU TOCJIe OTeJda Yy BBICOKONPOIYKTHBHBIX JKMBOTHBIX M YJUIMHEHHUEM CEpBUC-TIEpHOAa H3-3a
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HECBOEBPEMEHHOTO BBISIBJICHHS XKMBOTHBIX B OXOTe. boblmas 4acTh JKM3HM 3pENIOf CaMKH MPOXOAWT B
CTaJInu TIOJIOBOTO TOKOs (aHAcTpyca). Bo BpeMs cTaHOBIEHUS pENpPONYKTUBHOW CHCTEMBI KOPOB YEJIOBEK
9YacTO BMEIIMBACTCA B TOHKHE IIPOLECCHl €r0 Pa3BUTHUS, M MO3TOMY BO3HHMKACT MHOXECTBO MpoOJeM,
CBSI3aHHBIX C Pa3MHOXKEHHEM XUBOTHBIX. OTE U MOCIEPOI0BOI EPHO — OAHU U3 OCHOBHBIX KPUTHYEC-
KHX TIEPUOJIOB, OIpPENENSIONNX, HACKOJBKO OBICTPO JKMBOTHBIE MOTYT BOCCTAHOBUTHCS M TPUNTH B
OUYEpEeAHYIO MTOJIOBYIO OXOTY, U, COOTBETCTBEHHO, PE3YJIFTATUBHO OIIOAOTBOPUTHCA [1, 2].

be3 cobmomeHuss KOMIUIEKCa OPraHU3allMOHHBIX M 300BETEPUHAPHBIX MEPOIPUATHH HEBO3MOXKHO
3¢ peKTHBHOE BBEJCHUE )KUBOTHOBOACTBA [3]. ClenyeT NpuaepKUBaThCsl TUTHEHUYECKUX HOPM H ITPaBUI
cofep)KaHUs U HKCIUTyaTallud KOPOB, COANaHCUPOBAHHOCTH PAllMOHOB KOPMJICHUS, IPOBEACHUS HCKYCCT-
BEHHOI'0 OCEMEHEHUS, OJyYeHUsSI PEMOHTHOTO MoJiofHsAKa [4. 5, 6, 7]. [IoBBICUTh MOJIOUHYIO IPOTYKTUB-
HOCTb JKUBOTHBIX M TOJYYUTh OT HUX BBICOKOKAUECTBEHHYIO MPOIYKIIMI0 HEBO3MOXKHO 0e3 yIydIIeHUs
BOCIIPOM3BOIUTEIBHON (YHKIMH, KOTOpas OMpelesisieT KOJMYECTBO MOIy4aeMOro MpPUILIONA, a TaKKe
TeHEeTUYECKUI moTeHuuan KUBOTHBIX [8]. Huskuil mokazarenb OMIOIOTBOPSIEMOCTH M, KakK CJIEACTBUE,
SUTOBOCTH KOPOB HAHOCST CEPhE3HBIN yIepd BeICHUIO )KHBOTHOBOICTBA [9].

He pemennoit ocraetcs mpoGieMa BOCIIPOU3BOJCTBA, XOTh M MPOBOIATCS pa3IMyHbIe IPUEMBI YBEIIH-
YeHHs BBIXOJA TENAT: TOPMOHAJbHAs CHHXPOHHU3ALMS MOJOBOM OXOTHI, COKpAIllEHHE CEepBHUC-TIEPUOAA U
T. 1. [10]. BerencTeue HapyiieHHsST BOCIPOU3BOAUTEIHLHON (YHKIIUA y KOPOB OTMEYACTCS YTHHCHHE
CepBHC-TIEPHO/Ia, YBEIHMUEHHE HHICKCA OCEMEHEHUS, CHUKEHNE BBIXOJa TEJAT, YMEHBIICHHE TPOAYKIIUU
MOJIOKa, 4TO BeJeT K BhIOpakoBke 260-35 % xopoB [11]. AkTyalileH BONpOC MPOAYKTHBHOTO IOJTOJICTHS
kopoB [12]. [lo craructuke BBHIOBIBAIOT KOPOBHI 2,5-3,5 JaKkTamuuy, 4aiie BBICOKONPOTYKTHBHBIE, UTO
HETaTHBHO CKa3bIBACTCS HA OKYIIa€MOCTH OOIIMX 3aTpaT B OTPACiIH HA UX COAEpKaHME U yXon [2, 4].

Heas ucciaenoBanmii — npoduiaakTuka 0ONE3HEH MOCIEPOJOBOTrO MEPHOAa U pealn3alus MOTEH-
[Majga BOCIIPOM3BOAUTEIBHBIX KAaueCTB KOPOB aKTHUBH3ALMEH HecHeUM(UUECKOW Pe3UCTEeHTHOCTH opra-
HU3Ma OnonpermapaTtoMm Prevention-N-B-S.

Matepuaj u MeTObI HccJeA0BaHUI. MeTononorus paboThl 3aKII0YaeTcs B MPUMEHEHUH pa3pado-
TaHHOTO Ononpenapara Prevention-N-B-S rnmy6okocTenbHBIM KOPOBaM JJIsl CHIDKEHHS CITy4aeB BOZHUKHO-
BEHMsI IOCJICPOJIOBBIX aKyIIEPCKO-TMHEKOJOIMYECKUX 3a00JIEBaHUH U MOBBILICHUS UX PEIPOLYKTUBHBIX
KauyecTB. DKCIEPUMEHTaIbHAsl YacTh HAyYHOW pa0OThI MPOBEACHA Ha MOJIOUHO-TOBapHOU (hepme OO0
«Cmak-Arpo» Mapunncko-Ilocaackoro paitona Uysamickoit Pecriy6nuku. buomarepuansl, noiay4eHHbIC B
xoJle OmbITOB, m3y4danu B bY UP «UyBamickas pecnyOnukaHckas BeTepuHapHas jJabopatopus» ['ocBer-
CIyOBI UyBammu W B KIIMHUKO-TEMATOJIOTHYIECKOH JTabopaTopun UyBaIcKoW rocynapcTBEHHOU CElb-
CKOXO035HICTBEHHOH akazieMud. [1o nmpuHIMITY aHanoroB ObUTH c(hOPMUPOBAHBI 3 TPyHITEl KOpoB 1o 10 ronos
B KaXKI0H: KOHTPOJIbHAs M I1Be OmbITHBIC. 1Ipy moaOope rpynn y4uTHIBaIMCh NPOXYKTHBHBIE KadecTBa,
(bHU3M0I0THYECKOE COCTOSHUE U JKHMBasi Macca *KMBOTHBIX. Bce KUBOTHBIE UMENM aHAJOTMYHbBIE PALMOHBI
KOPMJICHHSI U COJIEPKAINCH B OJJUHAKOBBIX YCIOBHSIX.

B mensix moBbIIeHNsT HECTIEMU(PUYECKONH YCTOWYMBOCTH OPTaHM3Ma CTEJIbHBIX KOPOB, NPOQHUIaKTHKH
aKyIIepCKO-TMHEKOJIOTMYEeCKUX 00JIe3HEeH MOCIEepOAOBOI0 EPHOAA U TIOBBILICHUS! BOCIPOU3BOAUTEIBHBIX
Ka4ecTB 4YEPHO-TIECTPOrO CKOTa TPUMEHSUIM OWOoNpernapar HOBOTO MoKojeHusi — Prevention-N-B-S.
KopoBam 1-ii ombiTHOW Tpynmbel mepen 3amyckoM (3a 60 CyTOK A0 OXHAAEeMBIX CpPOKOB OTeEJa)
BHYTpUMBILIEYHO UHBbepoBaau AC/I-D2 B coueTaHuu ¢ 37€0BUTOM B mnpomnopuuu 1:9, ;KUBOTHBIM 2-U
onbiITHOM rpynnel 3a 35-30, 15-10, 10-5 cyTrok J0 mpeamnosaraéMbix JaT oOTela TPUMEHSIIN
BHYTPHUMBILICYHO BHOBb pa3paboraHHbBIi Ononpenapar Prevention-N-B-S B mo3e 10 mi, a KOHTpOJBbHOI
TpyIIe penapaTsl He Ha3Havyalu.

Jns BHYTPUMBIIIEUHOW HHBEKIMU HCMOJb30BaM WLy 40 MM, C OCTPhIM CKOCOM, C OCTpOM u
MpsIMOM, HEe COTHyTOW KaHiojieil. Tymble WIJIBI JOCTaBAT >KUBOTHBIM Oousble Oonu. Jlmst mporemypsl
HCIOJIh30BaJIM OJHOPA30BbI€ IIPUIILI. BHYTpUMBIIIEUHYI0 HHBEKIIHIO KOPOBaM MPOBOJWIIN IO CXEME:

1) BBIOMpany 00JacTh I UHBEKIIHH;

2) MecCTO BBEICHMS UIJIbI IPOTHPAIIU CIIUPTOBBIM PACTBOPOM;

3) NOABOAWIIM IINPHIL K TETY )KMBOTHOTO IO/ MPSAMBIM YTJIOM;

4) BBOAWMIM WUTITy HA 2/3 TIIyOUHBL;

5) Ha)xaB MOPLICHb, BBITYCKAIN NIPEeNapar U3 MIIPHULa;

6) H3BJIEKJIN UTIY U3 Tela;

7) MecTo MHBEKIIMU 00padaThIBAIN HOAOM.

[Iponenypa ObicTpasi, KOpOBa HE yCIIEBACT PearupoBaTh Ha OOJIb.

—— 54 ——




ISSN 2224-5227 1.2021

MHUKpPOKIMMAT B HOMEIIEHHUAX AJIS )KMBOTHBIX (PUKCHUPOBATIHM KKIBIH MECALl TPH IHS NOAPSAA B TpeX
30HaX: cepelrHa MOMELICHUH, YTibl TOPLOB 0 AuaroHanu (Ha paccrosauu 1,0-3,0 M OT cTeH; Ha BBICOTE
0,6 u 1,2 M ot mona). Kpome TOoro m3mepsuin TemrepaTrypy, OTHOCHUTEIBHYIO BIQXHOCTh BO3AyXa U
OCBEIIEHHOCTh YKMBOTHOBOJUECKHX MMOMEIICHU — KOMOMHUpOBaHHBIM npuOopoM « TKA-TTKM», Moznens
42 (opranmzarus usrotosuresib — OO0 «Hayuno-texanueckoe npeanpustue « TKAy», Cankt-IletepOypr,
Poccust), ckopocts nBmxkenus Bo3ayxa — tepmoaHemomMeTpoM « TKA-IIKM», monmens 50 (opraHu3arius
msroroButens — OOO «Hayuno-texuuueckoe mnpenmpustue «TKA», Cankr-llerepoypr, Poccus),
conepxxanue B Bo3ayxe CO,, xoHueHtpaunto NHs u HoS — yHuBepcanbHbIM rasoaHanuzaropom YI'-2
(mpousBogutens — OO0 «IIpomakonpubop», Cankr-IlerepOypr, Poccust), MUKpOOHYIO 00CEMEHEHHOCTh
u neutb — anmapaTtoM FO.A. Kportosa (mpousBogutens — OOO HUKU MIJIT-IloBomxse, Ilensa, Poccus),
OCBEIICHHOCTh €CTECTBEHHYIO — BRIUUCIIUTH cBeTOBOH KoaddunmeHnt (CK) u ko3 duruenT ecrectBeHHON
ocsemeHHOcTH (KEO). CK onpenensin oTHOmIEHHEM CyMMapHOW TUIOMIAU BCEX OKOH K TaKOBOH Toja
kopoBHHKa, a KEO — OTHOIIEHMEM OCBELICHHOCTH BHYTPH KOPOBHHKA K HAapy>XHOH, M BBIpaKaJd B
MPOLEHTAX:

KEO = O,

-100,

rae Op — OCBEIIEHHOCTh B KOPOBHHUKE, JIK; Oy — OCBEIIEHHOCTh BHE IIOMELICHHUS (IIPU PACCEIHHOM CBETE
HeOOCBOIA), JIK.

Y XHMBOTHBIX U3MEPSAIH TEMIEPATypy Teja MEIULIMHCKUM TEPMOMETPOM, YaCTOTY ITyJIbCa PETUCTPH-
pOBay MO XBOCTOBOW apTepUu — NalblalWel, KOJIMYECTBO AbIXaTEJbHBIX IBM)KCHUA B MHUHYTY —
MOJICUETOM JIBIXaTEIbHBIX IIYMOB B JIETKUX MPH BJOXE H BBIIOXE, C MOMOIIBIO (DOHEHIOCKOMA — METOIOM
ayCKyJbTallUH.

KonnyecTBo 3puTpOLIUTOB, KOHIIEHTPALMIO FeMOTI001MHA, 00111€e KOJIMYECTBO JIEUKOILIUTOB U UX THIIBI
OTIpEeIETISUTA Ha aBTOMaTHYeCKOM BeTeprHapHOM rematojorudeckoMm ananusatope PCE 90 Vet (Erma Inc,
Japan). CoctosiHne npubopa, 3MepeHue U nevars oToOpakaroTcs Ha OoipmioMm JKK-gucmee. Ympas-
JIEHHE YCTPOWCTBOM OCYIIECTBIAETCS C MMOMOIIbI0 HMHTEIPUPOBAHHOW KOMIAKTHON KaBHAaTypbl. AHaJIH-
3aTOp aBTOMAaTHYECKH 3abupaeT obOpasen KpoBH, pa3daBisIeT €ro, CMEUINBACT, JTU3UPYET, CHaOXKaeT u
npomeiBaeT. OOl ypoBeHb Oefka U OEeNKOBBINM CIIEKTP B CHIBOPOTKE OIMpPENeNsTd Ha OMOXUMHYECKOM
anamm3atope IDEXX VetTest 8008 (IDEXX, Russia). Anamuzarop VetTest mpemraraeT BHITIOTHUTE PSIT
IaroB, CONPOBOXKIAs KaKAOE M3 €ro NPEAJOKEHUH KOPOTKMM ayAHOCHUTHAIOM, KOTODBIM IMOMOTraeTr
MIOJIH30BATEI0 BOBPEMS IOATOTOBUTH JUCIICHCEP IMUIIETKH, BCTAaBUTH 00Opasel U HayaTh aHanus. JlozaTop
aBTOMaTn4yecku 3abupaer TpeOyemoe KOIMYEeCTBO o0paslla M 3aTeM paclpenienseT ero Ha claiin B
nocnenosatenbHocTH 10 mxi. Korpma oOpasell mpoxoauT depe3 CIIOM cliaiiia, MPOHCXOAAT OMOXHMHU-
YecKhe peaklud, KOTOpbIe NMPHUBOIAT K IMOCIeNI0BaTeNbHBIM H3MEHEHUsAM IBeTa. ONnTHYecKas cHucrema
ananm3atopa VetTest ompemenseT 1BeTa W WX HHTCHCHBHOCTh. AHAIN3aTOp IpeoOpa3yeT pe3yabTaThl
MU3MEPEHHUH B YUCIIOBBIE 3HAYCHUS, KOTOPbIE 0TOOPaXKaroTCsl Ha SKpaHe aHAIU3aTopa U MeJaTaroTCs.

Hudposoit marepuan oOpadaTbIBaiCs METOAOM BapUAllMOHHOM CTAaTHCTHKH Ha JIOCTOBEPHOCTH
pasHocTH cpaBHUBaeMbIx mokazateneir (P<0,05-0,001) ¢ moMombI0 HEpCOHANBFHOTO KOMIIBIOTEpa B
nporpamme Microsoft Excel.

PesynbraTthl McciaegoBanmii. OCHOBHBIE TOKa3aTeld MHUKPOKIMMara Kak B KOPOBHHUKE, Tak U B
POAMIBHOM OTIEJICHUH BO BCE MEPHUOIbI HAYYHOIO SKCIEPHUMEHTA OKa3aJIHMCh B MIPEAETIaxX TMIMEHUYECKUX
HOpM (Tabmuma 1).

BrayTtpumsiiieyHoe BBeAeHue kopoBaM 1-i ombiTHOH rpynmbl AC/I-D2 B coueTaHuU € 3IEOBUTOM B
nponopiuu 1:9 3a 60 cyT 10 3amIaHUPOBAHHOTO OTENA, U IPUMEHEHHUE KUBOTHBIM 2-i1 ONIBITHOM IpyMIIbI
paspaboTanHoro npenapara Prevention-N-B-S B no3e 10 M BHyTpuMbIiiedHo 3a 35-30, 15-10 u 10-5 cyrok
JI0 OXHMJIAeMOTO OTella, He MOBIHUSIO Ha KIMHHUKO-(U3NOIOTHYECKHE MOKA3aTeNH COCTOSHUS KHUBOTHBIX
(Tabmuma 2).
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Tabnuma 1 — OcHOBHBIE TapaMeTPbl MUKPOKJINMATa B TOMEIIEHHIX

[Tomemenue
IToka3zarens poawIbHOE
KOPOBHHK
OTJICIICHUE
Temneparypa Bo3ayuHoro daccerina, °C 9,9+ 0,27 14,9 + 0,39
BrnaxHOCTh BO3yXa (OTHOCHTENBHAs), Yo 71,3+ 1,13 70,0 £ 0,97
CKOpOCTh BO3AYIIHOTO TOTOKA, M/C 0,29 £ 0,05 0,21 £0,06
CK 1:15 1:14
KEO, % 0,71 + 0,04 0,86 + 0,03
KoHueHTpanys 3arpsi3HuTeNei BO3YITHON CPE/Ibl:
NH3, mr/m? 14,1+ 0,53 7.9 + 0,47
H»S, mr/m? 8,3+0,26 3,7+£0,23
CO2, % 0,17 +0,02 0,15+ 0,02
Mukpo6Hasi KOHTAMMHALUS, ThIC./M> 41,6 1,31 29,3 £1,22
CoepkaHue TBEpBIX a3po3oeit, Mr/m> 5,1+£0,19 2,7£0,20
Tabmuma 2 — u3noNIornuecKre NoKa3aTel COCTOSHIS OpraHN3Ma KOpOB
I'pymma Cpoxu HaOJIOICHUS], CYT. Temmepatypa [ynsc, Jpixanue,
JKHBOTHBIX JI0 OTesIa TOCJIE OTelIa Tena, °C K0J1e0./MUH IIB./MHH
KonTponbHas 35-30 38,1 £0,14 76 £ 1,20 21 +£0,62
15-10 38,1 0,10 77 +£0,82 22 +£0,55
10-5 38,0+ 0,10 77 +£0,93 22 +0,28
3-5 38,2 + 0,08 76 + 1,03 22 +£0,32
1 ombrTHaAs™* 35-30 38,1 £0,20 75+ 1,78 21 +0,68
15-10 38,0+ 0,10 76 £1,12 22 +0,51
10-5 38,2 + 0,09 76 £ 0,93 22+0,26
3-5 38,2+0,11 76 + 1,82 22 +0,58
2 onbITHAsS** 35-30 38,3+ 0,02 76 +0,93 21 +£1,20
15-10 38,1 +0,12 77 £ 0,65 22+£0,72
10-5 38,2+ 0,09 77+0,26 22 +0,03
3-5 38,1 +0,93 76 +0,72 22+0,24

* Napekmust ACJI-D2 B coueTaHuH ¢ 37I€0BUTOM (B cooTHOIIEHUH 1:9) 3a 60 CyT. 10 0)KHAAEMBIX JaT OTeNa;
** Nrpexius Ouonpenapara Prevention-N-B-S: 3a 35-30 cyr., 15-10 u 10-5 cyT. 10 pexnoizaraeMoro oTena.

Pesynbratel nccnenoBanuii pU3MOIOTHUECKOTO COCTOSIHUS )KUBOTHBIX CBUAETEILCTBYIOT O TOM, YTO
MOJTyYeHHBIE MTOKa3aTeNn ObUIM B AMANa3oHaxX (PU3HOIOTHUECKUX HOPM BO BCEX IMOJOIBITHBIX TPYIIAX, a
pasHHLIa MeXIy HUMH OKa3ajlach HezHauutenabHoi (P>0,05).

YcTaHOBIEHO, 4TO Y KOPOB 2-ii ombITHOH Tpymmsl (28,8+0,71 cyT.) mepBas 0XoTa MMoJioBasi HaCTyIHIIa
Ha 5,8 u Ha 14,4 cyTOK paHbIle, 4eM y KOopoB 1-i ombrtHoM (34,6+0,87 cyT.) 1 KoHTpomsHOM (43,2+1,53 cyT.)
rpynn (Tabnuna 3).

Ta6HHHa 3 — 'MHEKOJIOTrMYeCKOe COCTOSIHUE U BOCIIPOMU3BOAUTCIIBHBIC Ka4€CTBa KOPOB

['pynna
[Tokazarens
KOHTPOJIbHASI 1-s1 onbITHAS 2-s1 OTIBITHAS

KomnmgecTBo KopoB 10 10 10
CpokH oT/ie7eHus ocsea, 4 12,6 £0,97 7,2 +£0,52% 5,8 +0,59*
3anepkaHue mociesaa 4 - -
CyOHHBOJIONNS MATKH 3 1 -
OHIOMETPUTHI 2 1 -
Mactut 2 - -
Cpoku HacTyIuieHus 1-if 10J0BO#l 0XOTHI, CYT. 432+ 1,53 34,6 £ 0,87* 28,8 +0,71%*
Wnpuexkc oceMeHeHus 2,6+0,29 1,8 +0,33* 1,4 +0,26%*
Bpewms oT oTena 10 OIUI0I0TBOPSHUS, CYT 89,2 +2.97 64,6 £ 1,69%* 57,8 £ 1,55%*
On1010TBOPUIIOCH KOPOB:
mpu 1 oceMeHeHHH 2 4 6

IIpU 2 OCEMEHEHUU 2 3 4

1pu 3 0OCEMEHCHUHU 6 3 -

* P<0,05; ** P<0,01.
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OTMeueHO CHWXKEHHE WHJeKca oceMeHeHus y kopoB 1-ii (1,840,33) u 2-it (1,4+0,26) ombITHBIX
TpyMII, B CpaBHEHUH ¢ KoHTpoeM (2,6+0,29). Cokpatuics cepBuc-niepuon B 1-i (64,6£1,69 cyt.) u 2-it
(57,8+1,55 cyT.) OWBITHRIX TpymHmax IO CPaBHEHUIO C KOHTPOJBHOW rpymmoi (89,242,97 cyr.). B
KOHTPOJIbHOM, 1-i1 1 2-# ONMBITHOM Tpymmax B MEPBYIO OXOTY MOJIOBYIO OTUIOJOTBOPHINCE 2, 4 1 6 KOpOB
cooTBeTCTBeHHO. [IprMeHeHune OnomnpenapaToB B KPUTHUECKHE CPOKU CTEIBHOCTH KOPOB CHHKAIO PUCKH
BO3HMKHOBEHHSI CyOMHBONIOLMH MAaTK{, YHIOMETPUTa M MAcTUTa B IMOCIEPOAOBOM IEPUOJIE, a TaKXKe
MOBBIIIANIO BOCIIPOM3BOJUTEIbHBIC KauecTBa KOpoB. Hanbosnee BhIpaKeHHBIH COOTBETCTBYIOIIUI dPdeKT
MOJyYeH NpH IpUMeHeHnH Ononpenapata Prevention-N-B-S.

AHanu3 JeHKOIUTapHOU (OPMYIIBI MMOKa3all, YTO KOJMUECTBO 0a30(hMIIOB B KPOBH IIyOOKOCTENBHBIX
Y HOBOTENBHBIX KOPOB 0Ka3aJOCh B mpejienax: B KoHTpone — 1,2+0,20-1,4+0,17 %, B 1-ii onbITHOM TpyIITe —
0,7+0,31-1,1£0,33 % wu Bo 2-i1 ombiTHOU Tpymme — 0,4+0,40-1,1£0,10 %. 3a 35-30 — 15-10 cyTox mo
MIPEATO0JIaraeMoro oTesia KOJIMYECTBO 303UHO(MMIOB B KPOBH MOJOIBITHBIX KOPOB KOHTPOJIBHOH, 1-# 1 2-if
ONBITHBIX TPYIIT HECKOJBKO TMOBBICHIOCH ¢ 5,1+0,12 mo 5,8+0,08 %, ¢ 5,4+0,24 mo 6,2+0,24 % u ¢
5,4+£0,22 mo 6,7+0,60 % coorBercTBeHHO. OMHAKO HAOIIONACTCS CHIDKCHHUE ITHX TPAHYJIOIMTOB TEpe.
otenoM 1o 4,7+0,12 %, 5,2+0,66 % u 5,9+£0,12 % cOOTBETCTBEHHO, YTO CBUAETEILCTBYET O MOIYICHHOM
JKUBOTHBIMH cTpecce. CylIecTBEHHbIE M3MEHEHHs HAOMIOAAINCh B AWHAMUKE MATOYKOSACPHBIX (HopM
HEHTPO(UIIOB: K KOHITY CTEIbHOCTH MX YPOBEHBb CHIDKAJICS BO BCEX MCIBITYeMbIX Tpynmax ¢ 4,2+0,15 no
3,9+0,47 %, ¢ 23,5£0,46 no 2,9+0,08 % u ¢ 3,4+0,18 mo 3,0+0,28 % COOTBETCTBEHHO, a IIOCJIE OTEJa
JIaHHBIE MOKA3aTENH MOBBICUINCH TOJIBKO Y JKUBOTHBIX KOHTPOJBHOM U 2-i onbITHOM rpynn 110 4,0+0,30 u
3,1£0,26 % COOTBETCTBEHHO, a B 1-¥ ONBITHOM TPYyTIIE OCTATHCH HeM3MEHHBIMHE (2,940,32 %).

HyXHO OTMeTHTB, YTO B TEpPHOA CYXOCTOS B 1-ii W 2-ii ONBITHBIX TPyNmHax KOJIUYECTBO
CErMEHTOSIIEPHBIX HEHTPO(HIIOB B KPOBU XMBOTHBIX OBLIO BBHIIIE, YeM B KOHTpouse: 3a 30-25 cyTok no
orena Ha 0,4-1,0 u 0,3-1,0 %. [locne oTena B OMBITHBIX TPyIIIaX OTMEUEHO IMOHIKEHUE YKa3aHHBIX GOpM
Heiitpoduios Ha 0,6 u 0,3 % (P>0,05) cooTBeTcTBEHHO. YKa3aHHbIE H3MEHEHHUSI KaueCTBEHHOI'O COCTaBa
HEUTPO(UIOB YKa3bIBAIOT Ha AaKTHBU3ALMIO KJIETOYHOIO 3BEeHA HecTeNU(PHUYECKOH pPEe3HCTEHTHOCTH
OpraHu3Ma MoJ BO3AeHCTBUEM allpOOMPOBAaHHBIX OMOMPENapaToB.

OTMEYEHO CyIECTBEHHOE IMOBBIIICHUE KOJINYECTBA JIUM(OIUTOB B KPOBU KMBOTHBIX 2-II ONBITHON
TPYMIIBL, YTO CBUACTENBCTBYET 00 aKTHBH3ALUHM MPOIYKINH YKa3aHHBIX arpaHyJIOIUTOB KPOBETBOPHBIMHU
opranaMmu Ha oHe mpuMeHeHus ononpemnapara Prevention-N-B-S.

Pesynpratel nccienoBaHuil OENKOBOIO CHEKTpa CHIBOPOTKH KPOBH KOPOB Ha (h)OHE NPUMEHEHHS
OmonpenaparoB CBUAETEILCTBYIOT O TOM, YTO IMpPUMEHsSEeMble HaMH B 1-i W 2- OMBITHBIX TpyIIax
Ononpenaparhl BEI3BAIN CTUMYJISILUIO CHHTE3a OejKa B OpraHu3Me 10 | mocie otena. [Ipu 3ToM mydmmii
a¢ ekt nonydeH mpu npuMeHeHnu ononpenapara Prevention-N-B-S (P<0,05) (ta6um. 4).

Tabnuna 4 — benKoBbIH CIEKTP CHIBOPOTKH KPOBU KOPOB Ha ()OHE MPUMEHEHUS OHOMpenapaToB

. Cpoxu OB Dpakiin 6ernka, T/

= | HaOmoneHus, cyT.

= 0eIoK, v-

& | o oclie i IL0OyMUHBI TJIOOYJIMHEL | 0-TJI00YIHHBI | B-TJIOOYIIMHEI r10Gy HEEI
orena orena

%

% 35-30 74,3+0,24 31,0+0,70 43,3+0,43 11,2+0,37 9,9+0,15 22,2+0,30

5| 15-10 74,5+0,34 30,8+0,43 43,7+0,86 11,0+0,24 10,1+0,08 22,6+0,16

= 10-5 74,5+0,19 30,7+0,07 43,8+0,76 11,0+0,28 10,2+0,16 22,6+0,34

5 3-5 72,4+0,60 30,3+0,28 42,140,81 11,1+0,30 10,2+0,43 20,8+0,29

8| 35-30 75,4+0,28 31,0+0,22 44,4+0,70 11,2+0,84 10,5+0,18 22,7+0,36

E 15-10 76,4+0,27 31,7+0,12 44,7+0,56 11,2+0,65 10,4+0,16 23,1+0,62

é 10-5 76,6+0,94 32,1+0,43%* 44,5+0,45 10,9+0,38 10,4+0,31 23,2+0,43%

— 3-5 75,840,45%* 31,7+0,63* 44,1+0,19** 11,4+0,35 10,1+0,28 22,6+0,18***

g | 35-30 75,4+0,76 31,7+0,25 43,7+0,46 11,6+0,37 10,0+0,20 22,1+0,23

E 15-10 77,7+0,58* 32,2+0,43% 45,5+0,84 11,8+0,04 10,2+0,16 23,5+0,28

é 10-5 77,4+0,39* 31,8+0,61%* 45,6+0,27 11,7+0,43 10,3+0,22 23,6+0,26%*

~ 3-5 76,1+0,72* 32,0+0,43%* 44,1+0,37* 11,0+0,40 10,4+0,28 22,7+0,34***

* P<0,05; ** P<0,01; *** P<0,001.
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[MoHmxenue y-rmo0yIMHOB B CHIBOPOTKE KPOBH MOAOMIBITHBIX KOPOB TOCIE OTENIa CBS3aHO C BhIpa-
00TKOW NaKTOrJI00YyIMHOB MOo3uBa. loBeiIeHNE Y-TIOOYIMHOB B CHIBOPOTKE KPOBH KOPOB OIBITHBIX
TPYIIN YKa3bIBaeT HA aKTHBU3ALMIO I'YMOPAJIbHOTO 3BEHA HECHEUM(UUECKONH PEe3UCTEHTHOCTH OpraHu3Ma
KOpOB-MaTepeii o1 BO3IeHCTBHEM OHOTIpeiapaToB.

3akiouenne. BHyTpumeblieuHas HHBEKIMS KopoBaM Ononpenapara Prevention-N-B-S B no3e 10 mn
3a 35-30, 15-10 u 10-5 cyTok 10 mpearnonaraeMoro oresa Mmo3BoJsieT aKTHBU3HPOBATh HECTIEIIU(PHUECKYTO
PE3UCTEHTHOCTh HX OpraHu3sMa U NpoQHIaKTUPOBAaTh TI'MHEKOJIOTHYECKHE OOJIE3HU IOCIepOIOBOTO
Mepruoa, yay4ias TeM caMbIM BOCIIPOU3BOIUTENIbHbBIE KAUECTBa.

B.I'. Cemenos!, I.A. Baiimykanos?, C.I'. Konapyuuna',
X.9. Oyooxupos’, T.H. Usanosa !, H.M. Jlykuna', C.JI. ToucroBa!
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SKazak MaJl lapyanibUIbIFbl XoHE KEMIIOMN OHAIPici FBUIBIMU-3€PTTEY HHCTUTYTHI, AnMathl, KazakcraH;
SM.X Jlynatu ateiaarsl Tapas eHipiik ynusepcuteTi, Tapas, Kazakcran

IPI KAPA MAJIIBIH PEITPOAYKTUBTIK CAITACBIH
PREVENTION-N-B-S BUOIIPEITAPATBIMEH ) KAKCAPTY

AHHOTAUMs. AJIBIHFBI TONACYICH KEWiH CANBICTHIPMAJIBI TYpAE KbICKA YaKBIT iIIiHAE KYMapibIKTHl aHBIKTAY
HEMeECEe KbIHBICTBIK KE3CH1 YHIIECTIPY asChIHA CUBIPIAP/bI )KEMICTI YPBIKTAHABIPY CYTTI Mall IIapyaIlblUIbIFbIHBIH
OHIMILIIr MEH TaOBbICTBUIBIFBIH aHBIKTAWTBHIH Herisri (akTop Ooubin caHanaasl. KenrereH akymepiik-rHHEKOJO-
THSUIBIK aypyJiap CYTEIOMIIH ajFallKel 2 aiblHAa xkui ke3peceni. Cublpiap-aplH Oy3ayiaraHHaH KEHIHI aKkyllepIliK-
TMHEKOJIOTHSUIBIK aypyJiapbl penpoAyKTHBTI KacHeTTepiH Hamap-iaTajbl, Oy y3aKKa CO3bLIATBIH KYyWieyapajbIK
Ke3€Hre, YPBIKTaHABIPY/IbIH TOMEHICYIHE JKoHE JIEHEHIH ancipeyiHe akeneai. ¥ prambuiapbpiH keOero MyllenaepiHin
KaObIHY yZepici Kyi3enyiH apTybIMeH Oipre Kypei.

3epTTeyAiH MaKcaThl — Oy3ayiaraHHaH KEeHiHT1 aypynap/blH ajiblH any kaHe prevention-N-B-S 6nonorusiibix
OHIMIMEH aF3aHbBIH CHITATTHl eMeC TO3IMIUIIriH OeJICEeHIipe OTHIPHIIN, CHBIPIAPIBIH PETpPO-IYKTHUBTI KaCHETTEPiHIH
QJIEYETiH iCKe achIpy.

XKyprizinren 3eprreyiep Heri3iHue Oy3ayjaraHHaH KeWiHTT Ke3eHJErl aKylIepiliK-THHEKOJIOTHsIIbIK aypyap-
JIbIH aJiIblH any koHe Prevention-N-B-S GHONOrHSJIBIK ©HIMIMEH aF3aHbIH CHUIATTHI €MeC TO3IMIUINIH apTThIpy
apKbUIbl CHBIPJIAPIBIH PEIPOLYKTUBTI (QyHKUMSIIAPBIH apTTHIPY 9jici yebIHbULABL. JKaHanaH skacanFaH OMOIOTHSIIBIK
OHIM aiFanl per 2-TIKIpUOeINiK TOI CHUbIpiapblHa TeJACYNiH KyTiieTiH mep3imineH 35-30, 15-10 sxone 10-5 xyH
OypbiH Oymibiket imiHe 10 mMi go3ana KONJaHbUIAbL, an 1-ToxipuOenik Ton xaHyapiapbiHa 2-11i Jloporos ¢pak-
IUSICHIHBIH, AaHTUCEIITUKAJIBIK-YICTKIII 2JICOBUTIICH Oipre jkocmapiaHFaH Teyiaey KyHineH 60 kyH OypbiH 1:9 KaTbiHa-
CBIH/IA CHTi3imal. 2-ToXIpHOeNiK Tom cublpna-peiHaa (Toyiirine 28,8+0,56.) anFalkel KBIHBICTBIK KYMapJbIK
1-Toxxipubeni (toymirine 34,6+0,93) xone Oakputay (Toymirine 43,2+1,64) Tontarbl 0acka CHbIpiIapFa KaparaHza
5,8 xone 14,4 xyH OypbiH naWga OonFaHbl aHBIKTANABL. bakpulay TOOBIHAAFBI CHBIpIApMEH CaJBICTBIPFAHIA
(2,6+0,26) 1-mmi (1,8+0,24) xone 2-mi (1,4+0,36) ToxipubOemik TONTapAarsl CHBIpIapAa YPHIKTaHABIPY MHICKCIHIH
TeMeHJereHi Oafikanmel. Kp3mer kepcery Mep3imi ToxipmbOenik Tomrapra (89,2+3,02 Toymik) kKaparaHma 1-mri
(64,6£1,62 Toymik) xxoHe 2-mi (57,8+1,50 xyH) Oakpuiay TomTapbIHIA KBICKApAsl. bakeuiay TOOBIHIAFHI 1-1mmi jxoHE
2-11i TOXKIpHUOEIiK TONTapAarsl ajIFaIlKbl JKbIHBICTBIK KYMapJIbIK Ke31HIae ColKeciHie 2, 4 jkoHe 6 CHUBIP YPBIKTAHIbI-
pouiapl. CublpiaapibiH Oya3 Ke3eHiHJe OHOJIOTHSIIBIK OHIMIEep/Al KOJJAHy JKaThIpAblH OocaHyAaH KeWiH KajIblHa
Oasty KelyiH, SHIOMETPHUT XXOHE MACTUT KaylliH a3alTThl, COHBIMEH KaTap CHBIpJIApABIH PENpPOAYKTUBTI CalachH
aptTeipabl. EH alikei ocep Prevention-N-B-S OHOIOrUsIbIK ©HIMIH KOJIaHY apPKBUTBI aIbIH/IbL.

Tyiiin ce3mep: cubipiap, Oyas3apik, Prevention-N-B-S OHONOTHSIBIK ©HIMI, CHOATTBI €MEC TO3IMILIIK,
TMHEKOJIOTUSUIBIK aypy, PENPOIYKTUBTIK KACHETTEP.
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IMPROVEMENT OF THE REPRODUCTIVE QUALITIES
OF CATTLE WITH THE PREVENTION-N-B-S BIOLOGICAL

Abstract. Productive insemination of cows against the background of heat detection or synchronization of the
estrous cycle within a relatively short time after the previous calving is the main factor that determines the
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productivity and profitability of dairy cattle breeding. Many obstetric and gynecological diseases often occur in the
first 2 months of lactation. Postpartum obstetric and gynecological diseases of cows impair their reproductive
qualities, which leads to prolonged anestrus, decreased fertility, and depletion of the body. Inflammatory processes
of the female reproductive organs are accompanied by enhanced stress.

The research aims to prevent diseases of the postpartum period and realize the potential of the reproductive
qualities of cows by activating the nonspecific resistance of the organism with the Prevention-N-B-S biological
preparation.

Based on the performed studies, a method for the prevention of obstetric-gynecological diseases of the
postpartum period and an increase in the reproductive function of cows by increasing the nonspecific resistance of
the body with the biological Prevention-N-B-S is proposed. The newly designed biological preparation was for the
first time used in cows of the 2nd experimental group intramuscularly at a dose of 10 ml 35-30, 15-10, and 10-5 days
before the expected calving time, and the animals of the Ist experimental group were injected with Dorogov's
antiseptic stimulator of fraction 2 in combination with eleovitum in a ratio of 1:9 60 days before the scheduled
calving dates. It was found that in cows of the 2nd trial group (28.8+£0.56 days), the first estrus began 5.8 and
14.4 days earlier than in the mates of the 1st trial group (34.6+£0.93 days) and control (43.2+1.64 days) groups. There
was a decrease in the conception rate in cows of the 1st (1.8+0.24) and 2nd (1.4+0.36) trial groups, in comparison
with the control (2.6+0.26). The service period in the 1st (64.6+1.62 days) and 2nd (57.8+1.50 days) experimental
groups decreased compared to the control group (89.2+3.02 days). In the first sexual estrus in the control, 1st and
2nd experimental groups, 2, 4, and 6 cows have become fertile, respectively. The use of biological in the critical
periods of cow pregnancy reduced the risks of uterine subinvolution, endometritis, and mastitis in the postpartum
period, and also increased the reproductive qualities of cows. The most expressed corresponding effect was obtained
when using the biological preparation Prevention-N-B-S.

Keywords: cows, pregnancy, Prevention-N-B-S biological preparation, non-specific resistance, gynecological
diseases, reproductive qualities.
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EFFECTIVE METHODS OF CARE FOR SUNFLOWER CROPS

Abstract. Sunflower cultivation is relevant in the climatic conditions of Western Kazakhstan, characterized by
high heat supply and a long growing season. In order to obtain a high yield of sunflower in the system of adaptive
technologies, proper pre-sowing preparation of the soil and optimal sowing times are important. Weeds cause great
damage to the sunflower crop. Having a powerful underground and aboveground mass, sunflower competes with
weeds better than many other field crops. As the accounting data showed, in our studies of 2018-2020, the greatest
contamination of sunflower crops was in the variants without the use of herbicides. So, on average for 3 years
in the phase 2 of real leaves, when using the harrowing + pre-sowing cultivation (control) technology, there were
10.67 weeds per 1 m? with a raw mass of 31.22 g/m? According to research data, on average for 2018-2020, the
highest oil harvest is set for the harrowing + pre-sowing cultivation option with roundup (2 1/ha) — 9.57 c/ha. When
using 1 and 2 inter-row treatments combined with harrowing and pre-sowing cultivation, the oil harvest increased to
7.16-7.95 c/ha, which is more than the control by 0.92-1.71 c/ha.

Keywords: sunflower, weeds, cultivation, herbicides, yield, oil content.

Introduction An important factor in increasing the efficiency of crop diversification in West Kazakh-
stan and reducing the dependence of crop productivity on weather conditions is the expansion of crops
most adapted to unsustainable humidification of plants such as chickpeas, Sudan grass, sorghum, corn and
sunflower. Abroad, diversification of agriculture is considered one of the most important goals of greening
European agricultural policy [1, 2, 3, 4, 5].

Sunflower cultivation is relevant in the climate of West Kazakhstan, characterized by high heat
supply and a long growing season. In this regard, the development of adaptive technologies for sunflower
cultivation is important in order to increase productivity and expand sown areas. In order to obtain a high
sunflower crop in the system of adaptive technologies, the correct pre-sowing preparation of soil and
optimal sowing time are important. The literature provides data on the possibility of cultivating sunflower
without introduction or use of herbicides during the pre-season and during vegetation on sunflower,
combating weeds by intensifying agricultural techniques [6, 7, 8].

Research methods. The research is carried out on the experimental field of Zhangir Khan West
Kazakhstan Agricultural and Technical University. (Republic of Kazakhstan, Uralsk).

The research is carried out within the framework of the grant financing program of the Science
Committee of the Ministry of Science of Kazakhstan on the project AP05130172 "Development of
adaptive technologies for the cultivation of fodder and oilseeds in relation to the conditions of West
Kazakhstan" and on the topic of PhD thesis "Formation of Sudane grass harvest in fodder lands of West
Kazakhstan region".

The area of plots during cultivation of sunflower is 90 m%, repetition is three times, location of plots is
rendomized.

According to the morphological characteristics of the genetic horizons of the profile and agrochemical
parameters of the arable layer, the soil of the experimental site is characteristic of dry steppe zone of West
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Kazakhstan. The experiments used a hybrid of the Avangard sunflower. Seeding rate recommended for
zone 1 of West Kazakhstan. Tillage system adopted in the 1st zone of West Kazakhstan region.

When conducting research on the study of sunflower, nitrogen and phosphorus mineral fertilizers
were used in the recommended doses for the region.

The repetition of the experiment, the size and location of plots when setting up, organization of
observations of the onset of phenological phases, the counts of the growth and development of sunflower
were carried out according to generally accepted methods [9]. Statistical processing of research results by
the method of variance, analysis using computer programs [10].

Results and discussion. One of the important elements of the adaptive technology of sunflower
cultivation is the system of pre-soil tillage, which is aimed at maximizing destruction of seedlings and
seedlings of weeds, preserving the accumulated stock of soil moisture and creating optimal conditions for
seed germination.

Experiments have shown that the studied options for the care of crops did not have a significant
impact on the duration of the phases of sunflower plants development. In the years of research (2018-
2020), the timing of the appearance of full seedlings for all experiment options was the same. On average
for 3 years, the duration of the vegetation period from sowing to seedlings on all experiment options was
10-15 days. During the years of research, the most favorable conditions for the development of sunflower
in the initial period developed in 2019. In 2018 and 2020, the growth of sunflower plants at the beginning
of vegetation was influenced by the return of cold. In 2018, hot weather settled in the 1st decade of May,
which had an impact on the intensity of friendly germination of sunflower plants. The growth and
development of sunflower from the phase of 2 real leaves (May 24) to the end of the phase of 7-8 leaves
(June 5) took place with a change in ambient temperature to 15-18 degrees and in the absence of
precipitation. This factor influenced the growth processes of sunflower. Further, during all the years of
research, at the beginning of anthode formation phase, favorable (up to 28-32 degrees) weather settled,
accompanied by short-term precipitation. During the research years, the duration of "germination-anthode
formation" period on all versions of the experiment was 38-45 days. The interfacial period of anthode-
flowering took place against the background of variable temperatures with short rains. 13-18 days after
anthode formation phase, the flowering phase occurred. In different years, sunflower plants from the time
of sowing reached the flowering phase in 67-73 days. In 2018, the phase of sunflower flowering was noted
on July 18, in 2019 on July 3, and in 2020 on July 8. The flowering phase of sunflower also took place
under conditions of variable temperatures (25-32 degrees) and accompanied by atmospheric precipitation.
During the growth phase of sunflower seeds (July 22), against the background of air temperature of 25-30
degrees, summer rains took place, sometimes heavy rain. During the research years (2018-2020), the total
duration of sunflower vegetation period, depending on the techniques of crop care, was 112-122 days.

Observations of crops during the harvesting period showed different degrees of preservation of
sunflower depending on care techniques. So, on average for 3 years (2018-2020) in the research, the
highest preservation is 89.97% or 40.82 thousand plants per 1 ha out of 45.37 thousand ha. was indicated
on the variant harrowing + prescheduled cultivation with introduction of Roundup herbicide (2 1/ha), and
the smallest number of preserved sunflower plants 36.37 thousand hectares or 82.34% were determined on
the control variant of harrowing + prescheduled cultivation. Application of 1 inter-row treatment
combined with harrow and pre-harvest cultivation ensures preservation of plants at the level of 84.48%.
Here, on average, in 2018-2020, during the harvesting period, 37.68 thousand plants per 1 ha were
determined. Application of 2 inter-row treatments combined with harrowing and pre-sowing cultivation
increases the safety of sunflower plants up to 86.66% (or 38.65 thousand hectares).

Weed plants cause great damage to the sunflower crop. Possessing a powerful underground and
above-ground mass, sunflower competes with weeds better than many other field crops. Nevertheless, in
weed-grown fields, its crop, according to VNIIMK, decreases by 2.5 c/ha [11, 12].

As accounting data showed, in our research of 2018-2020, the greatest impurity of sunflower crops
was on options without the use of herbicides. So, on average, for 3 years in the phase of 2 real leaves,
when using the technology, harrowing + pre-sowing cultivation (control) on 1 m?, there were 10.67 weeds
with a raw weight of 31.22 g/m’. In options 3 and 4 harrowing + pre-harvesting + 1 interdivisional
processing and harrowing + pre-harvesting + 2 interdivisional processing, the impurity of crops was
10.33 pieces with a raw weight of 31.87 g/m* and 10 pieces per 1 m? with a weight of 30.86 g/m?
respectively.
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When using Roundap herbicide with the combination of harrowing and pre-sowing cultivation on
sunflower crops in the phase of 2 real leaves, weed plants were not found. Weeds presented in the
experiment: caseweed, wild spin, black bindweed, pigweed, wild radish, cocksfoot panicum, field
bindweed, canada thistle.

On average for 2018-2020, in the flowering phase, the greatest impurity of sunflower crops was
determined under control. Here, 44 weed plants with a raw weight of 207.33 g/m* were recorded per 1 m?.
In the applications of 1 and 2 inter-row treatments, the number of weeds was 24 and 17.67 pieces with a
weight of 139.0 and 114 g/m?, respectively (table 1).

Table 1 — Impact of care techniques on sunflower crops impurity, average for 2018-2020

Options for crop care
. ) Harrowing + pre- Harrowing + pre- Harrowing + pre-
Impurity indicators h?rirer;mn%; rl: trr T)l) sowing cultivation sowing cultivation + sowing cultivation +
& with Roundup (2 1/ha) 1 interrow cultivation 2 interrow cultivations
Phase of 2 real leaves
Numb2er of weeds, 10,67 0 10,33 10
pcs/m
Weight ofrawzwelght 3122 0 31,87 30.86
of weeds, g/m
Flowering period
Numbzer of weeds, 44 10 24 17,67
pcs/m
Weight ofrawzwelght 207.33 5733 139,0 114,00
of weeds, g/m
Before harvesting
Numb2er of weeds, 47,67 12 2733 20,33
pcs/m
Weight 0fraw2we1ght 23333 69,33 165,33 136,0
of weeds, g/m

In the flowering phase, we also determined impurity of crops of Roundup herbicide application
option. In this version an average of 10 weed plants with a total crude weight of 57.33 g/m? were found
over 3 years of research. In all the years, rains in the period of sunflower flowering and plumpness
contributed to the growth and development of weed plants, which was especially seen in the conditions of
2019.

On average, in 3 years during the period of harvesting under control (harrow + pre-sowing
cultivation), compared with the flowering phase, the number of weed plants increased by 7.67 pieces and
impurity in this version was at the level of 47.67 pcs/m?. The weight of raw weights was 233.33 g/m?.

Under control, the increase in the number of weeds during the ripening period compared to the phase
of 2 real leaves was 37 pcs/m’>. When using Roundup herbicide with the combination of harrowing and
pre-sowing cultivation during the ripening of sunflower, weed plants of 12 pcs per 1 m? with a raw weight
of 69.33 g/m* were found.

The intermediate impurity position is occupied by options using 1 and 2 inter-row treatments. In these
versions, by the ripening period, 27.33 and 20.33 weed plants with a raw weight of 165.33 and 136.0 g/m?
were found on sunflower crops. On versions 3 and 4 harrowing + pre-sowing cultivation + 1 interrow
cultivation and harrowing + pre-sowing cultivation + 2 interrow cultivation during the ripening period
compared to the initial stage of development, the growth of weeds amounted to 17 and 10.33 pieces per 1 m*.

One of the most important indicators of sunflower productivity is the height of plants, photosynthetic
potential and the dynamics of leaf surface formation.

In the conditions of 2018-2020, in the flowering phase, the highest indicators of sunflower leaves
area, we determined when using the technology of harrowing + pre-sowing cultivation with the
introduction of Roundup herbicide (2 1/ha) - 13.77 thousand m*/ha.
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According to biometric data, in the research of 2018-2020, sunflower plants were the highest in
growth when used along with harrowing and pre-harvesting of Roundup herbicide. In this option, the
height of sunflower plants was 131.30 cm for harvesting. Sunflower plants in the control version (110.38 cm)
differed in the lowest growth. Before harvesting, the height of sunflower when taking care including 1 and
2 inter-row cultivations, along with spring harrowing and pre-harvest cultivation, was 119.02 and 124.38 cm.

In the research of 2018-2020, the effectiveness of sunflower photosynthesis depended on techniques
of crop care. So, on average for 3 years in the flowering phase, if the photosynthetic potential was
0.70 million m?*/day ha, then the addition to the traditional technology of cultivation techniques with the
introduction of Roundup herbicide at a dose of 2 1/ha ensured the growth of photosynthetic potential to
0.96 million m*day ha.

On the options of harrowing and cultivation of crops combined with 1 and 2 interdivisional
treatments, the values of sunflower photosynthetic potential were 0.79 and 0.86 million m%*day ha,
respectively.

When Roundup herbicide is added to sunflower crops, the field surface is equalized and microbio-
logical processes are improved due to the decompression of topsoil. All this has a positive impact on
sunflower productivity.

In the research on average for 2018-2020, the highest collection of sunflower seeds is provided for the
use of Roundup herbicide and soil harrows with pre-sowing cultivation of 21.03 c/ha.

On average for 3 years under control, the yield of sunflower seeds was 14.02 c/ha. When using
harrowing in combination with pre-sowing cultivation and 1 interrow treatment, the yield of sunflower
compared to the control increased by 2.19 c/ha and amounted to 16.21 c¢/ha. When included in the number
of sunflower crop care operations, an additional second inter-row treatment, the yield of sunflower seeds
was 18.25 c/ha, which is 4.23 c¢/ha more compared to the control.

On average for 3 years, the mass of 1000 seeds on the option with one inter-row treatment was 34.40 g,
when conducting two inter-row treatments with the combination of harrowing and pre-harvest cultivation -
38.99 g.

When introducing Roundup under pre-sowing cultivation and harrowing, the mass of seeds increased
by 6.72 g, respectively, compared to the control. On average in 2018-2020, the huskness of seeds when
conducting one cultivation is 22.92%, when applying Roundup herbicide for pre-sowing cultivation with
harrowing.

Sunflower oiliness for an average of 3 years under control was 49.59%. In the experiments, the
highest raw fat content was determined on Roundap herbicide application option - 50.67%. When using
1 and 2 inter-row treatments, sunflower seed oiliness was at the level of 49.17-48.23%.

According to the research data, on average for 2018-2020, the highest oil collection was determined
on the option of harrowing + pre-sowing cultivation with the application of Roundup (2 1/ha) - 9.57 c/ha.

When applying 1 and 2 interdivisional treatments combined with harrowing and pre-sowing
cultivation, oil collection increased to 7.16-7.95 c/ha, which is more than the control by 0.92-1.71 c/ha
(table 2, figure 1).

Table 2 — Quality of seeds and biological yield of sunflower depending
on techniques of crop care, average for 2018-2020

Options for crop care
Harrowing + pre- Harrowing + pre- Harrowing + pre- Harrowing + pre-
Indication sowing cultivation sowing cultivation sowing cultivation + 1 | sowing cultivation + 2
(control) with Roundup (2 1/ha) inter-row processing inter-row processing
Mass of 1000 seeds, g 34,40 41,12 36,88 38,99
Huskness, % 24,07 22,92 23,52 23,04
Oiliness, % 49,59 50,67 49,17 48,23
Biological yield, c/ha 14,02 21,03 16,21 18,25
Oil yield, c/ha 6,24 9,57 7,16 7,95
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Figure 1 — Yield (t / ha) and oil content of seeds (%) depending on the methods of care for sunflower crops:
1 — Harrowing + pre-sowing cultivation (control); 2 — Harrowing + pre-sowing cultivation with Roundup (2 1/ha);
3 — Harrowing + pre-sowing cultivation + 1 inter-row processing;
4 — Harrowing + pre-sowing cultivation + 2 inter-row processing

Conclusion. One of the important elements of adaptive technology of sunflower cultivation in 1 dry-
steppe zone of West Kazakhstan region is the fight against weed vegetation, which is achieved by
selection of optimal methods of crop care. The research of 2018-2020 determined the feasibility in the
fight against weed vegetation on sunflower crops of using Roundup herbicide in a dose of 2 I/ha. On
average for 3 years, the highest collection of sunflower seeds (21.03 c¢/ha) and oil collection (9.57 c/ga) is
provided when using Roundup herbicide and soil harrows with pre-sowing of. In the dry-steppe zone of
West Kazakhstan region, the inclusion of adaptive technology in the system along with harrowing and pre-
sowing cultivation, the treatment of crops with Roundup herbicide (21/ha) significantly increases the yield
and quality of seeds, as well as sunflower oil collection compared to the traditional technology.

Bb.H. HacueB
YKourip xaH ateiHaarel bateic Kasakcran arpapibik-TeXHUKAIBIK yHUBepcuTeTi, Opan, Kazakcran

KYHBAFBIC ET'ICIH KYTYAIH TUIM/I TOCIJIAEPI

Annortauus. bateic KazakcTaH KIMMathl jxaFJalblHIa KYHOAFBIC ©CIpY JKBUIYMEH JKaKChl KaMTBUIATBIH/ABIKTaH dpi
Bereralys Mep3iMiHIH Y3aKThIFbIHA OalJIaHBICTHI aca THIMII caHanaabl. beiliMaenrimn TEeXHOJIOTHsIIap JKyHeciHae
TOIBIPAKTHI €Tic aJbIHAA TYPhIC AaiibIHAy MEH €TiC eryiH OHTaWIbl Mep3iMi alTapIIbIKTail MaHbI3IbI.

Kynbarbic TyciMiHe apamiuenti eciMaikrep ipi 3aman kentipemi. JKepacTsl jxoHE KepyCTi Maccachl KyaTThl OoJia-
THIHJBIKTaH, KyHOarbic Oacka eric JakblUIblHA KaparaHaa apamIlenke Kapchl kypece ananel. Jlereumen BMJIF3U
MaJiMeTTepi OOMBIHINIA OYJIIHIeH aJKanTarsl TyciMi 2,5 11/ra-Fa Temenaeiai [48, 49, 50].
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Ecen nepexrepi kepcetkenneit, 2018-2020 xplnaapaarsl 3epTTeyiepimisae KyHOAFbIC JaKbUIBIHBIH KOOIPEK JIaCTaHYhI
repOMLUATEP KOJJAHBUIMAraH HyCKaja aHbplKTanabl. Opramia ecemmeH 3 KbUI ilIiHAE 2 HAKThl Xamblpak (azachlHOa
ThIpMalnay + ery alAblHAaFbl KONCHITY (6aKblIay) TEXHONOTHACHIH KONAaHFaH Kesze 1 M2 xeppe muki canmarst 31,22 r/m?
6onareiH 10,67 apamien ecentesi.

2018-2020 >xplnaparsl 3epTTEYIC OpTallla eCcelleH KYHOAFbIC TYKbIMBIHBIH €H JKOFaphl Tycimi PayHnam repOummii
KoJlaHbUTFaHa >koHe 21,03 1/ra eric aqablHAa KOICBHITY XYPri3y apKbUIbl TONBIPAKTHl ThIpMallay Ke3iHAe KaMTaMachl3
ST,

2018-2020 >xplamapaarbl 3epTTeyli KONJaHFaH Ke3Je OpTalla ajFaHja €H >Korapbl Mail xunay Paynman (2 n/ra)
€HTi3¢ OTBIPHI ThIpManay + ceOy aiiblHAa KyJbTHBAIMSUIAY HYCKAChIHIA OenrineHred — 9,57 1yra. TeipManay xoHe cely
aNbpIHAa KyJIbTHBALUIAY apKbUIbl OipikTipiireH 1 jxoHe 2 KaTapapasblK eHJIEY/l KOoNJaHfaH Ke3lue Mai xuHay 7,16-
7,95 1w/ra neitin ecrti, 6yi1 6akputaymeH casibicTbipranaa 0,92-1,71 w/ra-Fa apThIK.

Tyiiin ce3aep: kyHOarbIc, apaM IIOITEpP, OTAY, TepOULUATEDP, OHIMIUTIK, MalIbl JaKbUIAAD.

b.H. Hacues
3anangno-Kaszaxcranckuii arpapHo-TexHH4Yeckuid yHUBepcuTeT uMeHu JKanrup xana, Ypainsck, Kazaxcran
IODOEKTUBHBIE TIPUEMbI YXOJIA 3A IIOCEBAMU MOJACOJTHEYHUKA

AHHoOTauus. Bo3nenbiBaHne MOICONHEYHUKA aKTyaJbHO B KIMMAaTHYECKUMX YCIOBMSX 3amagHoro KasaxcraHa,
XapaKTePH3YIOIUXCS BEICOKOH TEMI000€CIeYeHHOCTRIO M IPOJODKUTENBHBIM BETETAIMOHHBIM NepuogoM. i1 momyde-
HUSI BBICOKOTO YpOXKas IMOJCOJNHEYHHKA B CHCTEME aJaNTHBHBIX TEXHOJIOTMH Ba)KHOE 3HAYCHHE WMEST MpaBUIIbHAs
IIPEANOCEeBHAs IOJATOTOBKA ITOYBBI M ONTUMAJIBHBIE CPOKH [IOCEBA.

Bonbuioit ypoH yposkaio MoJCOJHEYHHKA HAHOCAT COpHble pacTeHus. O0nazas MOIIHON MOJ3EMHOH M HaJ3eMHOM
Maccoi, MOJCOJHEYHHK KOHKYPHPYET C COPHSKaM{ JIydllle MHOTHMX IPYTHX IIOJNIEBBIX KyJIbTyp. TeM He MeHee, Ha
3aCOpPEHHBIX MOJISIX ero ypoxkaitHocTb, o nanasiM BHUMMK, camxaercs Ha 2,5 n/ra [48, 49, 50].

Kak mokaszanu naHHble yueTa, B Hammx wucciegoBanusx 2018-2020 romoB HamOosblas 3aCOPEHHOCTh MOCEBOB
[OJICOJIHEYHUKA OblIa Ha BapuaHTax 0e3 mpuMmeHeHus repOuuuioB. Tak, B cpenHeM 3a 3 roga B ¢a3zy 2-X HACTOALIMX
JIUCTBEB TIPM MPMMEHEHHH TEXHOJOTHM OOPOHOBAHHE + NPEAIOCEBHAs KyJIbTHBAIKsA (KOHTPONb) Ha 1 M? HaCUMTHIBANICA
10,67 cOpHBIX pacTeHuii ¢ cbIpoil Maccoi 31,22 r/m?.

Kak noka3zanu nanHble uccneaoBanuid, B cpepnem 3a 2018-2020 roapl Hanbosiee BHICOKUH cOOp Macia yCTaHOBJICH Ha
BapuaHTe OOpOHOBaHUE + IPEINOCEeBHAs KylabTUBaLuUs ¢ BHeceHueM Paynpan (2 n/ra) — 9,57 p/ra. Ilpu npumeHeHUH
1 1 2-X MEXIYpsAHBIX 00paOOTOK, COBMEIICHHBIX OOPOHOBAHUEM M MPEANOCEBHON KyJbTHBAILKEH, cOOp Macia BBIPOC 10
7,16-7,95 w/ra, uto Gosibliie IO CpaBHEHUIO ¢ KoHTposieM Ha 0,92-1,71 w/ra.

KioueBble cjI0Ba: TO/ICOTHEYHHK, COPHBIE PACTEHHS, KyYJIbTHBALHS, FePOULUIBL, YPOKAHHOCTD, MACTHYHOCTb.
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VARIETY OF CHARA ALGAE
IN THE TALGAR RIVER AND ITS POND

Abstract. Kazakhstan is a country with rich inland and border water bodies, many of these water bodies have
not been studied on the current state of chara algae. This article shows the results of the research work carried out
and the samples taken from the Talgara River, originating in the Zailiyskiy Alatau, and the ponds formed from the
flood of the Tuganbay River, Pond-1, Pond-2, Pond-3 and Pond-4. The biological characteristics of the identified
species are reflected and presented in the modern systematic system. Most of these chara algae species found in the
studied water bodies are considered to be widespread species. Most of these chara algae species found in the studied
water bodies are considered widespread species 4 species of chara algae were identified, belonging to the 1 st
Phylum, 1 st class, 1 st order, 1 st family and 1 st genus. Some of these species have formed dense thickets.

Key words: chara algae, algology, hydrobotany, taxonomy, diversity.

Introduction. Data on chara algae in the waters of Kazakhstan, including Almaty region, can be
found in the works of hydrobotanists who conducted research in the 70-90 s of the last century:
K. V. Dobrokhotova, V. A. Kostin, R. Sh.Shoyakubov. Dobrokhotova K.V. - He studied the waters of
Kazakhstan (Ili, Syrdarya, Amudarya, Borovoye, Bilikol, etc.), rivers and lakes and identified 21 species
of algae [1]. Kostin Vladislav Andreevich - studied the algae of the Ili-Balkhash water basins and
identified 26 species[2]. Shoyakubov Ryskali Shoyakubovich is a well-known hydrobotanist in Central
Asia. He wrote a monograph "Chara algae of Uzbekistan" [3]. Sviridenko Boris Fedorovich Professor of
Surgut University - studied 26 species of algae in the lakes of North Kazakhstan. He wrote a monograph
"Flora and flora of the reservoirs of North Kazakhstan." [4]. Data on the total species composition of chara
algae are published in the works of S.B. Nurashov, E.S. Sametova [5-9]. How do the turgor sensors and
Na' sensors communicate with the proton pump? Are the proton pumps of salt tolerant and salt sensitive
Characeae different? Plant H" ATPase is encoded by a multi-gene family. In rice a new isoform of the
proton pump genetic family was observed in response to salt stress see a review by Janicka-Russak, 2011
[10]. Charophytic algae are benthic algae species that are complex morphologically and phenotypically
adapted to various adverse environmental conditions. To create the phylogenetic trees of these algae,
scientists collected 327 (324-Hara relative, 2-Lamprothamnium and 1-Nitellopsis) samples of black algae
from 15 countries (European countries, as well as Argentina, Canada, Egypt and Nepal). Of the 327 algae
examined, 319 specimens were freshly collected and dried in silica gel and herbarium folders. Previous
studies have shown that samples of black algae dried and stored in selica gel and herbarium folders are
suitable for genetic analysis (Schneider et al., 2015) [11]. The aim of the work is: To study the diversity of
char algae in the water bodies of Southern and Southeast Kazakhstan and their ecological and biological
features. To achieve this goal, the following tasks were solved:

1. To study the species composition of char algae in the reservoirs of southern and southeastern
Kazakhstan;

2. To carry out a comparative analysis of the identified species in the reservoirs of the studied region;

3. Assess the influence of environmental factors on the distribution of species in different water
bodies;
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Monitoring studies of the species diversity of individual groups of charoe algae characteristic of the
water bodies of Kazakhstan are necessary to determine their distribution and ecological characteristics.
Chara algae in various types of water bodies can be found in community with other plants, but for the most part
they are few in number and have low economic importance. Modern studies related to the biology and
productivity of charo algae are very relevant, since in various aquatic biocenoses they manifest themselves
as indicators of water quality, which makes them an attractive object for study [12, 13].

Today, due to inefficient use of water resources, the level of various reservoirs may decrease, leading
to the disappearance of inhabited species, including algae. Therefore, we are aimed at identifying and
comprehensive examination of the species composition of khara algae in the water bodies of South and
South-East Kazakhstan.

However, there are still many unexplored rivers and lakes. The species of chara algae described in the
article were collected from the Talgar River near Almaty and 4 reservoirs formed from it. The talgar river
originates in the Trans-1li Alatau and flows into the Kapshagai reservoir in the North [10]. Charophytes
thrive and may dominate the vegetation in unpolluted fresh and brackish waters [14]. The turbidity of river
water near the village of Tuganbay was measured with a Secchi disk and showed - 60 cm, and the PH
indicators were measured with Universal Indicator paper (litmus paper) and the result was - 6, The water
temperature was 10 °C. Ponds formed from the Talgar River include: Pond - 1, The length of this pond is
1,08 km. , the width is approximately - 370-371 m., the water turbidity showed - 65 cm, and the PH
indicators showed -7, The water temperature was 10 °C. Pond - 2 pond length - 1.21 km, width-276 m,
water turbidity-70cm, PH-5, water temperature-10° C. The length of the Pond - 3 pond is 2.44 km, the
width is about 435 m. the water turbidity is 60 cm, the pH indicator is 6, and the water temperature in
October is 9°C. Pond-4 The length of the pond is 1.90 - 1.92 km, the width is approximately 405-410 m.
the water turbidity is 65 cm, the pH indicator is 7, the water temperature in October is 11°C.

Material and methods. During the collection of material, algae were collected with the help of An76
Apstein mesh, the mesh is round, 30-40 cm in diameter and 50-55 cm long. From the beginning, the
filtered algae, equipped with a mesh, is collected in a conical glass of the mesh. To collect algae samples
with an Apstein net, it is enough to hold the net facing the current for 30-40 seconds, and often it is
filtered by sitting in a motor boat in the still lakes. Depending on the size, there are two types of Apstein
grids [15]. Collected with the help of a Rutner bathometer. This allows the batometer to collect benthic
algae, mainly from deep lakes, along with mud and benthic hydrobionts. The batometer weighs 5 kg and
consists of two bottom and top valves. When the device reaches the benthos part of the reservoir and pulls
the rope, the two valves close and remove the benthos algae from the water. The internal volume of the
bathometer is 1.5 liters. [16]. During the Expedition, 15 algological samples were collected and fixed in a
4 % Solution of formalin and 96 % alcohol. At the site of material collection, GPS coordinate points of
geographical reservoirs, PH - concentration of water were determined by Universal Indicator paper, water
temperature was measured with a thermometer and recorded in a log, water turbidity was also measured
with a universal Secchi disk. In the process of collecting material, chara algae were collected using special
scrapers, pliers (sackcloth), and rakes. Binoculars "MBS-9" and microoptix light microscopes were used
to identify algae species. The size of all algae species was measured using a microscopic eyepiece-
micrometer and photographed with modern microscopes "MAXA35100U" and "Motic VA-400".
Algological and hydrobotanical methods and international reference literature sources were used to
determine the species composition of algae [17-18], and the database "Algaebase (Guiry and Guiry,
2018)" was used to bring the identified algae into a modern systematic system, and a 5-point scale was
used to determine the frequency of occurrence of chara algae [19-25].

Results and discussion. Laboratory examination of 4 algae samples collected from all regions of the
15 objects taken for the study was completed, as a result of the study, 3 samples collected from the river
near the village of Tuganbay were examined, and 2 species of chara algae from this river - Chara fragifera
Durieu de Maisonneuve (figure 1) and Chara contraria var. schaffneri (A.Braun) Raam is defined- two
house plants. Stems smooth, without thorns, long. The oogonies are clearly visible.

This species is common in the waters of the south of Kazakhstan. Pond formed from the Talgar River -1
after studying 3 samples collected from the pond, 1 species of chara algae from this lake, Nitellopsis
obtusa (Desvaux) J.Groves type defined - both houses live at a depth of 30-50 cm, more than 1 m (figure 2.).
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Figure 1 — Chara algae: Figure 2 — Chara algae:
Chara fragifera Durieu de Maisonneuve Nitellopsis obtusa (Desvaux) J.Groves

This is a relatively common species. Next, after studying 3 samples taken from Pond - 2 pond, here is
1 species of chara algae; Chara contraria var. schaffneri (A.Braun) the Raam type was determined - one
house plant. Length 15-35 cm. Very delicate. The number of rings on the stem is 16 pieces. The leaf
length is 4 mm. This species is also found in the waters of Southern and Northern Kazakhstan (figure 3).

Figure 3 — Chara algae: Figure 4 — Chara algae:
Chara contraria var. schaffneri (A.Braun) Raam Chara uzbekistanica Hollerbach

And the fourth object is the pond - 3, studying 3 samples taken from the pond, here is Nitellopsis
obtusa (Desvaux) J.Groves and Chara uzbekistanica Hollerbach it was found that there are 2 species of
chara algae. After studying 4 samples taken from the pond - 3 pond, there are 2 species, Chara
uzbekistanica Hollerbach-two houseplants. Mutovka has an add-on. The leaves are longer than the oogoni.
Stems with thorns (rare). (figure 4.), Nitellopsis obtusa (Desvaux) J. Groves the types are defined. Thus,
4 species of chara algae were identified from 5 research objects. Studying the materials obtained for the
study, we found that high-level aquatic plants with chara algae: sea Naiad (Najas marina L.) Urut spikelet
(Myriophyllum spicatum L.), and green algae were identified. On the coast, the common trowel
(Phragmites australis (Cav.) Trin. Ex Steud. Auct.) and rogoz narrow-leaved (Typha angustifolia L.) met.

Conclusion. Summing up the results of the study, a total of 4 species of chara algae were identified
from 15 samples collected from the River near the village of Tuganbay and ponds formed from the Talgar
river, namely: Pond-1, Pond-2, Pond-3, Pond-4. In particular, near the village of Tuganbay - Chara
fragifera Durieu de Maisonneuve-two house plants. Stems smooth, without thorns, long. The oogonies are
clearly visible. The stem consists of 23 rings and Chara contraria var. schaffneri (A.Braun) Raam- One
house plant. Length 15-35 cm. Very delicate. The number of rings on the stem is 16 pieces. The leaf
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length is 4 mm. Pond-1 from pond - Nitellopsis obtusa (Desvaux) J. Groves- both houses live at a depth of
30-50 cm, more than 1 m; Pond-2 from the pond - Chara contraria var. schaffneri (A.Braun) Raam; and
from the Pond -3 pond Nitellopsis obtusa (Desvaux) J. Groves and Chara uzbekistanica Hollerbach have
been identified. The frequency of occurrence of 4 identified chara algae species shows a very high 5-point
scale. One of the features of the study is the Chara contraria var. schaffneri (A.Braun) Raam which was
found on the river near the village of Tuganbay type was also found in the Pond-2 pond. This species was
formerly known as Chara schaffneri (A. Br.) T. F. Allen was well known. In terms of construction, Chara
contraria A. Br. it is similar to algae, so it is considered a series of variations of it in later times. It is also
found singly in the northern reservoirs of Kazakhstan [18]. Among the chara algae is Nitellopsis obtusa
(Desvaux) J. Groves was not found in the river and Pond -2 near the village of Tuganbay, the remaining
Pond-1, Pond-3, Pond-4 were found in ponds. This species is rare in the waters of Kazakhstan as a whole.
But these were often found in the studied ponds near the village of Ustemir. The plant is 1-1.5 m
high.collected from a depth of 2-4 m. And the type of Chara uzbekistanica Hollerbach - two houseplants.
Mutovka has an add-on. The leaves are longer than the oogoni. Stems with thorns (rare). The number of
rings on the stem is one.was found in Ponds -3, Pond -4, on the river near the village of Tuganbay and in
Ponds-1, Pond-2. This species was first found in Uzbekistan and western Kazakhstan. A rare species
found in southern Kazakhstan by the end of 1970 [26]. Once again the modeling of the I/V data allowed us
to trace responses of ion transporter populations as function of exposure to saline. With longer exposure to
high salinity, the membrane PD of Chara cells continues to depolarize toward zero, while the noise
diminishes [27]. But it turned out that it is more common in the studied reservoirs. The geographical
location of these four ponds is very close to each other, and the sampling time is also the same, as well as
the water temperature of the pond, Ph indicators are approximate, but the results of the study show similar
differences.

I'.B. lxxymaxanosa!, 3. C. CameroBa?,
C.b. Hypamos?, A.K. Jl:xuenoexon2, C.M. Illlaarumoaesa’

! On-®apabu ateinpars Kasak ynTTeiK yHuBepeuteTi, AnMarsl, Kasakcran;
2 PMK «BoTtanuka sxoHe QUTOMHTPOLYKIUS HHCTUTYTh», AnmaTsl, Kazakcran
y YTBD?, )

TAJIFAP ©3EHI MEH OHBIH TOFAHJAPBIHJIAT'bBI
XAPA BAJIIBIPJIAPBIHBIH TYPJIIK K¥YPAMBI

TyxpipbiM. KazakcraH imki )koHe IMeKapajblK Cy KoliManapeiHa 0aii en 00k TaObITaabl, OCHl Cy KOHMalaphl-
HBIH KONIILTIriHAe xapa OalmpIpiapbIHBIH Ka3ipri jkai-KyHiHe 3epTTeyiep TOJNBIK KypriiiMmereH. YKyMBICTHIH
MakcaTbl: Ka3akcTaHHBIH OHTYCTIK JKOHE OHTYCTIK-IIBIFBIC CY KOHMaNmapeIHAAFEl OaIBIPIAPIBIH SPTYPIUIITIH KOHE
OJNIAP/bIH JKOJOTHSUIBIK, OMOJIOTHSUIBIK €pPEKIIENIKTepiH 3epTTey. AJIIBIMbI3Fa KOWFAH OChl MaKCaTKa JKETy YIIiH
TOMEHICTIACH MIHAETTEp IS

1. Onrycrik xone Onryctik — lIbirpic Kazakcran cy aiiibiHAapbIHIAFbI Xapa OanbIpiIapblHbIH TYPIIK Kypa-
MBIH 3€pTTEY;

2. 3epTTedil )KaTKaH aiiMakThIH Cy aiIbIHIapbIHAAFbl aHBIKTAJIFAH TYPJIEpre CalbICThIPMAIIbI TaJIIAY JKYPri3y;

3. Op TYpJIi cy allibIHAAPBIHIAFbl TYPJIEPIH TapalyblHa SKOJIOTHSUIBIK (DaKTOpPIIapIbIH ScepiH Oaranay;

KazakctaHHBIH Cy afibIHAapBIHA TOH Xapa OaIbIpIIapBIHBIH JKEKEJIereH TONTAPBIHBIH TYPJCPIHIH opTYpIILIi-
TiHIH MOHUTOPHHT1 OJapAbIH Tapalybl MCH 3KOJIOTUSUIBIK CHIIATTaMaNIapbIH aHBIKTAY YIIiH KaxeT. Cy HBICAHIapbIH-
JIAFBl Xapa OaiabIpiapabl 0acka eCciMIIKTEpPMEH KaybIMIACTBIKTa Ke3JecTipyre Oomansl, Oipak KeOiHece OJap.IbIH
CaHbI a3 JKOHE SKOHOMHUKAIBIK MaHBI3EI TOMEH. Xapa OaapIpiapIblH OHOIOTHACH MEH OHIMAUIITIHE OaiIaHBICTHI
3aMaHayH 3epTTeyjep oTe ©3eKTi OONBIN TaObUIadbl, OHUTKEeHI dpPTYpii ¢y OMOLEHO3MAphIHIA OJap ©3iH Cy WHAWKa-
TOPBI PETiH/E KOPCETe i, OyJI Onap/ bl 3epTTey YIIiH THIMIII OOBEKT.

byrinri kyHi cy pecypcrapelH THIMCI3 NaiilalaHyAblH calJapblHaH SPTYpJi Cy KoWMalapblHbIH AeHTreili
TOMEHJIeyl MYMKIiH, OyJI TIpIIUTIK €TeTIH TYpJepHiH, COHbIH IliHAe OaiAbIpiap/blH JKOMBUIBII KETyiHEe OKelyi
MyMKkiH. Connbikran 013 OHTycTiK xoHe OHTyCTiK-11IBIFRIc Ka3akcTaHHBIH Cy aiiIbIHAAPBIHAAFBI Xapa OalabIpaapbl-
HBIH TYPJIIK KYPaMbIH aHBIKTAYFa j)KOHE )KaH-KaKThl 3epTTeyre OarbITTaIFaHObI3.

Bbyn makanana Ine AnarayeiHan Oactay anathiH TyraHOail aybuibl MaHbIHIAFbl Tanarap ©3eHIHCH JKOHE OJIaH
naiina Oosran toranmapra: Toran-1, Toran-2, Toran-3, ToraH-4 ToraHmapblHaH ChIHAMajJap AJlbIHBII, 3€PTTEY
JKYPri3uni. AHBIKTaIFaH Oanablpiiap TYpJIepiHiH OMOJOTHSIIBIK CHIIATTaMachl JKacallblll, 3aMaHay! CHCTEeMaTHKAJIBIK
JKyHere KenTipuireH. 3epTTeylli ©3¢HHEH JKOHE OHBIH TOFAHJAaphIHAH Xapa OaJlIbIpIapbIHBIH TYPJIEPi aHBIKTAJIBL.
byn aHbIKTadFaH xapa OaifbIpiaapbiHbIH OapibIFbl KONTEreH Cy alibIHIapblHIA KEHIHEH TapajifaH Typlepre
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kKatajpl. 3epPTTEINYI ©3CHHEH )KOHE OHBIH TOFAaHJApbIHAH Xxapa OajabIpiapbiHblH 1-0emiMre, 1-kiiacka, 1-katapra,
1- TyKbIMIacKa JkoHE | TybICKa KaTaThiH 4 TYpi aHBIKTAIABL. OJapIblH KeHOipeyepi cy alpIHAapbIHAA HY O6CIMIIK
KabaThlH KYpHIIT ©CeIi.

Makanana GasHpanraH xapaurTi OGaiasipiaap Typiepi AnMaTbl Kanackl MaHbIHAaFbl TayFap ©3€HIHEH JKoHE
ollaH maina OoxraH 4 Cy TOFaHIAPBIHAH XKUHAKTAIABL. Tanrap e3eHi Liie AnarayplHaH Oactay aliblil, CONTYCTIKTE
Kanmaraii cy KoliMackiHa Gapbin KYSTHIH ©3€H.

OKcIeAnnrs KYMBICHI Ke3iHAe 15 albrolorHsIblK ChIHAMA YKHUHAJBI, (GOpMaliHHIH 4%-IBIK epiTiHAici MeH
96%-1pIK ciupTTe QUKCAMsIIanabl. MaTepuan )KHHay OpHBIHIA reorpadsuibK cy aiapiHaapeiabiH GPS koopanHa-
TaJIBIK HYKTeJepi Oenrinenni, cyabiH pH- KOHIEHTpausacel oM0Oedan WHIMKATOPIIbl Kara30eH aHbIKTAJIIbI, CYIbIH
TEMIIEPaTypachl TEPMOMETPMEH OJILICHIN XYyPHAIFa JKa3bUIbl, CyJbIH TYHBIKTBUIBIFBI Ja oMOeban Secchi aucki-
cimMeH enmenji. Marepuain jkuHay OapbIChIHAa XapoQUTTI OalbIpiap apHaibl KbIPFBILITAPMEH, KAKKBIILITAPMEH
(ca4ok), TeIpMa KeMeriMeH uHaiabl. bangsipiaap Typnepin anbikrayna « MBC-9» OuHokymsipsl xkoHe MicroOptix
KapbIK MHKPOCKONTaphl KOJJAHBUIIBL. bapiblK Oanablpyiap TypIepiHiH ejeMaepi MUKPOCKONTHIK OKYJSIp-
MUKpoMeTp kemeriMmen oieHin, «MAXA35100U» xone «Motic BA-400» 3aMaHayd MHKPOCKONITAPHIMEH CYpETKE
Tycipunmi. BanmbiprapAbiH TYpIiK KypaMbIH aHBIKTAay/Ja albIOJIOTHSUIBIK JKOHE THIPOOOTAHUKANBIK OIICTEP MEH
XaITbIKAPAITBIK aHBIKTAYBII 9cOMEeT Ko3lepi MaiIanaHbUIAbl, ajl aHBIKTaIFaH OaabIpiaplbsl 3aMaHayl CHCTEMaTH-
KaJbIK JKyHere kenripyne «Algaebase (Guiry and Guiry, 2018)» 6a3acel KoigaHbUIIBI XKaHE XapoUTTi OaabIpiap-
JIBIH Ke3/1eCy JKUUIITIH aHBIKTayna 5 OaJUIIBIK MIKaja KOJIIAHBUI/IBL.

3epTTey KYMBICHIH KOpBITa KenreHne TyranOail aypUTbl MaHBIHAAFBl ©3¢HHEH jkoHe Tanrap e3cHiHEH maiina
OoxnraH ToraHmapra, aran aiitkanga: Toras-1, Toran-2, Toran-3, ToraH-4 ToraHmapbIHAH JKMHAKTaIFaH 15 cbiHa-
MaJaH JKammbel caHbl 4 Xapa Oanmplpiapsl Typiepi aHbeIKTannel. Hakreuiail aiita ketkennme TyraHOait aybuibl
manpiHgarbl - Chara fragifera Durieu de Maisonneuve xoane Chara contraria var. schaffneri (A.Braun) Raam typunepi.
1 - ToranbiHan - Nitellopsis obtusa (Desvaux) J. Groves typi; 2 - TorausiHan - Chara contraria var. schaffneri
(A.Braun) Raam typi; an 3 - ToransiHaH Nitellopsis obtusa (Desvaux) J.Groves sxone Chara uzbekistanica Hollerbach
TYpJiepi aHbIKTaN(bl. AHBIKTaJIFaH 4 Xapa OapIpiap TYpJEpiHiH Ke3JeCy XKHIJIri oTe XKOoFapbl 5 OaJUIIbIK MIKaIaHbI
KepceTe.

Tyiiin ce3nep: xapa Oanapipiap, aabrojorus, F’HApoOOTaHNKa, CHCTEMATHKA, ajlyaHTYPIILIIK.

I'.B. lxxymaxanosa!, 3. C. CameroBa?,
C.B. Hypamos?, A.K. Jl:xxkuenoexon?, C.M. Illaarumbaena’

'Kazaxckuit HAMMOHAIBHBIN YHUBEPCHUTET M. anb-Dapabu, Anvartel, Kazaxcran;
Mucruryt Boranuku n puTonHTpoRyKIMHU, AnMarsl, Kaszaxcran

PA3HOOBPA3UE XAPOBBIX BOJOPOCJIEN B PEKE TAJITAP U EE ITPYJIAX

Annoranusi. Kazaxcran sBnsercs crpaHodl ¢ OoraTbIMM BHYTPEHHHMH M IIOTPAaHWYHBIMH BOJIOEMaMH, Ha
MHOTHX U3 3THX BOJOEMOB HE MPOBEJCHBI UCCIIEIOBAHNS COBPEMEHHOI'O COCTOSHHS XapoBbIX Bogopociei. Llenbio
pabotsl siBsercs: M3yuenne pazHooOpasusi XapoBbIX Bojgopocieil B Bogoemax KOxuoro n FOro-socrounoro Kazax-
CTaHa M MX 3KOJIOTr0-OMOJIOTHYECKHE OCOOEHHOCTH. [yl JOCTHKEHHS ITOCTaBJICHHOW LIEJM PEIIAINCh CIIEIYIOIINe
3a7a4n:

1. U3yunTh BHIOBO# cOCTaB XapoBHIX Bogopocieit mo Bogoemam HOxHoro u FOro-Bocrounoro Kazaxcrana;

2. IIpoBecTu CpaBHUTENBHBIN aHATN3 BBISIBICHHBIX BUIOB B BOJOEMAX UCCIELYEMOTO PErHOHa;

3. OueHnTh BIMSHUE SKOJIOTHUECKHUX (DAKTOPOB HA pacIpoOCTPAHEHUE BUAOB 110 PA3HBIM BOJOEMaM;

MOHHUTOPHHTOBBIE HCCIIEIOBaHMSA BUAOBOTO Pa3sHOOOpPA3Wsi OTAENBHBIX TPYIIT XapOBBIX BOAOPOCIEH Xapak-
TEpHBIX AJ1s1 BonoeMoB KazaxcTaHa HEOOXOAUMBI AJIs ONPENEIICHNS UX PACIPOCTPAHEHHS U SKOJIOTHYECKOH XapaKTe-
pUCTHKH. XapoBble BOAOPOCIN B PA3IWYHBIX THUIAX BOJOEMOB MOTYT BCTPEUAaThCS B COOOIIECTBE C JIPYyTUMHU
pacTeHUsIMH, HO B OOJIBIIMHCTBE CBOEM OHU MAJOYMCICHHBI U MIMEIOT HU3KYIO XO3HCTBEHHYIO 3HaYMMOCTh. CoBpe-
MEHHBIE UCCJIEJOBaHMs, CBSI3aHHBIE C OMOJIOTHEH U MPOILYKTUBHOCTBIO XapOBBIX BOJOPOCIIEH OYEHb aKTyalIbHbI, TaK
KaK B Pa3jIMYHBIX BOJAHBIX 6H0]_[eH033X OHHU TPOSABJIAIOT 06651, KaK MHAUKATOPbl Ka4€CTBa BO/bl, YTO ACJIACT HX
NIPUBJIEKATEIBHBIM OOBEKTOM ISl U3yUCHHSI.

Ha cerommsmanii eHb, M3-3a HE3(p(hEKTHBHOTO MCIIOIB30BAaHMS BOAHBIX PECYPCOB YPOBEHb PA3IHUYHBIX
BOJIOEMOB MOXKET CHM3WUTHCS IPUBOAS K MCUE3HOBEHHIO OOHMTAIOIINX BHIOB B TOM, YHCiE W Bojopociel. [Toatomy
MBI HaIleJICHbl Ha BBISIBIECHHE M BCECTOPOHHIOI 3KCIEPTHU3y BHAOBOTO COCTaBa BOAOPOCIEH Xapa B BOJOEMAax
IOx#oro u I0ro — Bocrounoro Kazaxcrana.

B naHHOI1 cTaThe yKa3aHbI Pe3yIbTaThl IPOBEICHHBIX UCCIIENOBATEIBCKUX PadOT U OTOOPaHHBIX NPOO U3 PEKH
Tanrapa, Oepymunx Hayano B 3auiiMiickoM Ajatay, ¥ NpyJIoB o0pa3oBaHHBIX OT pa3nuBa peku TyrauOGaid, [Ipya-1,
Ilpyn-2, Ilpyn-3 u Ilpyn-4. Otpaxena Ouojoruyeckas: XapaKTEepHUCTHKa BBIABICHHBIX BHMJOB U IIPUBEICHA B
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COBPEMEHHOM CHCTEMAaTHYECKOW CHCTeMe. BONBIIMHCTBO ATHX XapOBBIX BHIOB BOJOPOCIEH, OOHAPYKECHHBIX B
UCCIIEyeMbIX BOAOEMaX, CYUTAIOTCS IIHPOKO PACHPOCTPAaHEHHBIMU BHIaMU. BBISIBICHO BUABI XapOBBIX BOJOPOCIEH.
BrisiBneHo 4 BUIOB XapoBBIX BOJOpOCIEH, oTHOCsmuUXcst K 1 otaeny, 1 kiaccy, 1 nopsaky, 1 cemeiictBy u 1pomy.
HexoTopble U3 3THX BUAOB 00pa3oBaii I'ycThie 3apocin. HekoTopble n3 3THX BHIOB 00pa30Balli I'yCThIE 3apOCIIH.

3a Bpemsi paboThl skcnenuuuu ObUIO coOpaHo 15 amprosormdyeckux npod W 3adukcupoBaHo 4%-HbIM
pactBopoM (opmanmHa U 96%-ubIM cimproM. Ha Mecte c6opa matepuana otmerninn GPS - KoopIuHaTHBIE TOUKH
reorpaMuecKux BOJOEMOB, pH-KOHIEHTpalMs BOABI OINPEAESINCH YHHBEPCAIBHOM WHIMKATOPHOW Oymaroif,
TEMIIepaTypa BOAbI U3MepsIach TEPMOMETPOM M 3aIHCBHIBAIACH B JKypHAJ, IPO3PaYHOCTb BOJIBI TAaKXKe M3MepsIach
YHHBEpcalbHBIM JUCKOM Secchi. B mpomecce cOopa Matepmana XapohHUTHBIE BOIOPOCTH COOMpPAIM ¢ TMOMOIIBIO
CIeIMaIbHBIX CKPeOKOB, BOPOHOK (cadok), rpabens. [Ipm ompeneneHWH BHUIOB BOJOPOCIEH MCIIONB30BAINCH
omaOKIE «MBC-9» u cBeroBbie Mukpockomnsl MicroOptix. Pasmepsl Bcex BHIOB BOAOpPOCIHEH OBLIM M3MEPEHBI C
MOMOILBI0O MHKPOCKOIIMYECKOTO OKYJIsipa-MHKpoMeTpa M cdoTorpadgupoBaHbl COBPEMEHHBIMH MHKPOCKOIAMH
«MAXA35100U» xone «Motic BA-400». [TonHOCTBIO 3aBepIIeHbl paObOThI 10 JabopaTopHO# kcmepTu3e 15 mpod
BOZIOpOCTEi, COOpaHHBIX CO BCEX 30H 4 00BEKTOB, B3ATHIX Ha MCCIIEIOBAHMUE.

[TomBomss uTOrM MCCIIEAOBaHUs, OBLIO BBISBICHO 4 BHIAa XapoBbIX Bojopocied u3 15 mpoO, coOpaHHBIX U3
npynoB: npyn -1, npyxa -2, npya -3, npyn -4, oOpazoBaHHbIX U3 peku Tanrap. B yacTHOCTH, B OKpECTHOCTSIX cela
Tyrau6ait Buns! - Chara fragifera Durieu de Maisonneuve u Chara contraria var. schaffneri (A.Braun) Raam. U3
npyaa-1 Bug -Nitellopsis obtusa (Desvaux) J. Groves; U3 nipyna 2- Bun Chara contraria var. schaffneri (A.Braun)
Raam; a u3 npyna 3 Owbumn ompenenensl Buabl -Nitellopsis obtusa (Desvaux) J. Groves u Chara uzbekistanica
Hollerbach. BrisBnennsie 4 Buga XapoBBIX BOJOPOCIIEH MOKA3BIBAIOT 5-0aJUTBHYIO IIKATy ¢ OYCHb BBICOKOW YacTo-
TOH BCTPEYAEMOCTH.

Ki1roueBble c10Ba: Xxapo(uTOBBIE BOJOPOCIIH, AJIBIOJIOTHS, THAPOOOTAHNKA, CHCTEMATHKa, Pa3HOOOpasue.
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CHARACTERISTICS OF miRNA INTERACTION WITH mRNA
OF ISCHEMIC HEART DISEASE CANDIDATE GENES

Abstract. Ischemic heart disease (IHD) is the most serious cardiovascular disease and one of the leading causes
of death worldwide. An important role in the pathophysiology of IHD play such processes as the processes of
inflammation and immune response, metabolism of homocysteine and folate, development processes of endothelial
dysfunction and oxidative stress and homeostasis system. Accordingly, the identified genes that are directly involved
in these processes. In addition, miRNA (mRNA-inhibiting RNA) may affect the expression of these candidate genes.
Using bioinformatics methods, the most efficient associations of miRNA and target genes were established. This
research presents the characteristics of miRNA interactions with mRNA of candidate IHD genes. Candidate genes
were identified that had a free energy of interaction with miRNA equal to -120 kJ / mole and higher in the following
interactions: in 5’UTR - ALDH?2 and ID02142.3p-miR; CELSR2 and 1D00457.3p-miR; DDAH?2 and ID01272.3p-miR;
DNMTI and ID02052.5p-miR; DOCK7 and ID00061.3p-miR; EGFR and 1D02457.3p-miR; FOLHI and
ID01428.3p-miR; /L6R and miR-6089; NOS3 and 1D02363.5p-miR; NPCI and ID00551.3p-miR; PPPIRI7 and
ID01693.5p-miR; PRKCH and ID00520.5p-miR; SERPINE! and ID01098.3p-miR; in CDS - ABCGS and
1D03064.3p-miR; ADORA2A4 and 1D02697.3p-miR; APOAI and ID00457.3p-miR; CDKN2B and 1D02899.3p-miR;
IL6R and ID01806.3p-miR; 7IMP2 and ID00098.5p-miR; TNF' and ID02050.3p-miR,; TRIB! and 1D03208.5p-miR;
VWF and 1ID01238.5p-miR. Associations were also revealed in the 3'UTR region with an interaction free energy of -
115 kJ/mole and higher: AGTR2 and ID01213.5p-miR; APLNR and ID00616.5p-miR; CXCL12 and 1D00483.3p-miR;
FADS?2 and miR-1224-3p; FCGR2A and miR-1273g-3p; GCKR and 1D02928.3p-miR; IL6R and ID00913.5p-miR;
KCNJ11 and ID03288.5p-miR; PPPIR3B and ID00913.5p-miR; 7FPI and miR-1273g-3p; TIMP2 and ID01941.5p-miR.
The results obtained could be used as molecular genetic markers of IHD for the diagnosis of this disease.

Key words: ischemic heart disease, associations, miRNA, mRNA, candidate genes.

Introduction. Ischemic heart disease (IHD) is one of the leading causes of disability and premature
death worldwide. IHD is a consequence of atherosclerosis of the coronary arteries, which feed the
myocardium and supply it with oxygen. According to the World Health Organization, the main forms of
IHD include angina pectoris, myocardial infarction, cardiosclerosis, cardiac arrhythmias, and conduction
disorders, heart failure, and sudden coronary death. IHD is often accompanied by hypertension, type
2 diabetes, hypercholesterolemia since these diseases have common risk factors and pathogenetic
mechanisms [1]. IHD, like other cardiovascular diseases (CVD), is a multifactorial disease. In addition to
environmental and epidemiological factors, there are also genetic risk factors for this disease. [2,3].
Genome Wide Association Studies (GWAS) are currently identifying genetic factors that contribute to the
risk of cardiovascular disease. [4]. Within the framework of such studies, the effect of miRNA on the risk
of occurrence and course of coronary heart disease is also being studied.

Recent studies have shown that miRNAs play an important role in biological processes such as cell
proliferation or differentiation and apoptosis. miRNAs are associated with important diseases, including

—— 74 ——




ISSN 2224-5227 1.2021

cancer and CVD [5-8]. The miRNAs themselves are small non-coding ribonucleic acids that negatively
regulate gene expression at the post-transcriptional level, inhibiting mRNA translation, or promoting
mRNA degradation [9]. It has been determined that about a third of genes are regulated by miRNA. Each
miRNA can target multiple mRNAs, and each mRNA can target different miRNAs [10,11].

Studies investigating the effect of various miRNAs on CVD risk. For example, miRNAs have been
identified that are involved in the formation of atherosclerotic plaques, which leads, respectively, to the
development of IHD. For example, miR-21 is involved in the modifications of endothelial cells, which
leads to disruption of the functionality of these cells. [12]. MiR-155, miR-124, and miR-146 are involved
in the activation of monocytes and maturation of macrophages [13-15]; miR-122, miR-33 in increasing the
level of low-density lipoproteins [16,17]; miR-126, miR-92a, and miR-27 in the formation of the fibrous
operculum [18-20].

It has been shown that changes in the expression or functioning of some of miRNAs are associated
with the development of many human diseases, including CVD, oncological, infectious, neurodege-
nerative, and autoimmune diseases [21-25]. Therefore, studies of miRNAs and their interactions with
mRNAs could help to identify highly sensitive genetic markers of IHD and be used in the diagnosis of the
disease.

Materials and methods. In this research, the nucleotide sequences of the candidate IHD genes were
obtained from GenBank (http://www.ncbi.nlm.nih.gov). Nucleotide sequences of 2565 miRNAs were
downloaded from the miRBase (http://mirbase.org, Release 22.1) and 3707 miRNAs were obtained from
the article by Londin E. et al. [26]. The search for miRNA target genes was performed using the
MirTarget program [27]. This program defines the following binding characteristics: the beginning of the
miRNA binding site (BS) in the mRNA; miRNA BS positions (3'UTR, 5'UTR, CDS); free energy of
interaction (AG, kJ / mol); and schemes of nucleotide interactions between miRNA and mRNA. The ratio
AG / AGm (%) was determined for each interaction where AGm equals the binding of miRNA free energy
to its complete complementary nucleotide sequence.

Results and discussion. The search for miRNA binding sites was carried out in the 5'UTR, CDS, and
3'UTR regions of the mRNA of candidate IHD genes to reveal the features of miRNA interaction in these
mRNA regions. To select the most effective associations of miRNA and candidate genes, the following
criteria and characteristics of the interaction of miRNA with mRNA target genes were selected: the free
energy of the interaction of miRNA with mRNA of the candidate target gene; the degree of complemen-
tarity of miRNA nucleotides and mRNA binding sites of the candidate gene; the probability of partici-
pation of a candidate gene in the study of diseases based on its functions.

Table 1 shows the binding characteristics of miRNA and mRNA of candidate IHD genes in the
5'UTR region. Considering the above criteria, miRNAs interacting with mRNAs with a free energy (AG)
equal to -120 kJ/mole and higher can be recommended as associations: ALDH?2 and 1D02142.3p-miR;
CELSR2 and 1D00457.3p-miR; DDAH?2 and 1D01272.3p-miR; DNMTI and 1D02052.5p-miR; DOCK?7
and ID00061.3p-miR; EGFR and 1D02457.3p-miR; FOLHI and ID01428.3p-miR; IL6R and miR-6089;
NOS3 and 1D02363.5p-miR; NPCI and ID00551.3p-miR; PPPIR17 and ID01693.5p-miR; PRKCH and
ID00520.5p-miR; SERPINE1 and ID01098.3p-miR. Relatively, in comparison with the rest of the mRNA,
CDS, and 3'UTR regions, in this region, a greater number of interactions with the maximum indices of
free energy (AG) were revealed.

Interactions characterized by the value of AG / AGm equal to 95% and higher were established, as this
indicates an almost complete complementarity of the interaction between miRNA and mRNA. Among
them: EGFR and ID02457.3p-miR; HMOXI and ID01152.3p-miR.
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Table 1 — Characteristics of miRNA interactions in the 5'UTR of the mRNAs of I[HD candidate genes

Gene miRNA Start of site, AG, AG/AGm, Length,

nt kJ/mole % nt
ABCAl miR-4435 331 -110 91 22
ABCGS8 1D00122.5p-miR 55 -110 90 22
ADORA2A 1D00254.3p-miR 188 -110 90 22
AGT miR-3126-5p 326 -108 91 22
ALDH?2 1D02142.3p-miR 8 -123 92 21
ANKSI1A4 1D00128.3p-miR 136 -113 91 22
BRCA2 1ID01563.5p-miR 25 -115 93 21
CDK18 miR-6124 63 -102 92 20
CELSR2 1D00457.3p-miR 15 -123 91 22
CNRI1 miR-4743-3p 374 -100 92 21
CX3CRI1 1D01330.3p-miR 164 -119 89 23
CYP2C8 miR-4709-5p 49 -104 91 22
DDAH?2 1D01272.3p-miR 185 -121 88 24
DNMTI 1D02052.5p-miR 137 -134 90 24
DOCK7 1D00061.3p-miR 3 -127 92 22
EDNRA miR-4496 384 -108 91 22
EGFR 1D02457.3p-miR 89 -132 95 22
EPHX2 1D03324.3p-miR 72 -115 90 22
ESR2 1D01280.3p-miR 41 -117 92 22
F5 1D00323.3p-miR 7 -110 90 22
FOLHI 1D01428.3p-miR 292 -132 91 24
HMOXI1 1D01152.3p-miR 75 -113 95 20
HTR24 1D00038.3p-miR 600 -104 91 21
HTR2C 1D02500.3p-miR 424 -119 90 22
1CAM1 1D00195.3p-miR 106 -117 89 23
IL6R miR-6089 345 -138 93 24
IL15 1ID01713.5p-miR 63 -115 92 20
KCNK5 ID01038.5p-miR 161 -108 94 20
NOSI 1D02207.5p-miR 594 -113 91 21
NOS3 1D02363.5p-miR 200 -123 88 24
NPCI 1D00551.3p-miR 34 -121 88 24
PLA2G7 miR-4722-5p 40 -119 90 23
PON2 1D02200.3p-miR 8 -119 90 22
PPPIRI7 1D01693.5p-miR 187 -121 89 23
PRKCH 1D00520.5p-miR 279 -121 90 22
SELP 1D03109.5p-miR 49 -106 94 21
SERPINE1 1D01098.3p-miR 30 -123 88 24
TCF21 miR-7110-5p 252 -108 91 21
TRIB1 miR-4669 359 -113 91 22

Most of the single interactions were observed in the CDS region of the mRNAs of IHD target genes,
which are presented in table 2. The following interactions with free energy (AG) equal to -120 kJ / mole
and higher were noted: ABCGS8 and 1D03064.3p-miR; ADORA2A4 and 1D02697.3p-miR; APOAI and
ID00457.3p-miR; CDKN2B and 1D02899.3p-miR; [L6R and IDO01806.3p-miR; T7/MP2 and
ID00098.5p-miR; TNF and 1D02050.3p-miR; 7R/B1 and ID03208.5p-miR; VWF and ID01238.5p-miR. In
this region of mRNA of IHD candidate genes, the maximum complementarity between miRNA
ID00524.3p-miR and mRNA of F2 gene is observed, equal to 100%. In addition, mRNA and miRNA
associations with a lower AG/AGm value equal to 95% were noted: IL/RLI and miR-4275; KIF6 and
miR-6852-3p; MADD and ID02815.3p-miR.
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Table 2 — Characteristics of miRNA interactions in the CDS of the mRNAs of IHD candidate genes

Gene miRNA Start of site, nt AG, AG/AGm, | Length, nt
kJ/mole %
ABCBI miR-6751-3p 2063 -106 93 21
ABCC6 miR-6851-3p 705 -108 93 21
ABCGS8 1D03064.3p-miR 1727 -136 89 24
ADORA24 1D02697.3p-miR 1360 -121 90 23
AGTRI 1D02795.5p-miR 102 -117 92 22
ALDH? miR-4687-3p 170 -110 91 21
APOAI 1D00457.3p-miR 841 -123 91 22
APOC2 miR-623 173 -115 90 23
CCDC92 miR-129-5p 974 -106 93 21
CDKN2B 1D02899.3p-miR 412 -132 89 24
CSMD1 miR-6858-5p 8979 -117 92 22
CXCR4 miR-3119 736 -93 92 20
CYBA ID01251.3p-miR 578 -119 92 22
CYP345 miR-6886-3p 582 -106 91 21
DAB2IP miR-3960 2748 -115 92 20
ENPPI 1D03416.5p-miR 32 -119 93 20
F2 1D00524.3p-miR 532 -119 100 21
F7 1D00290.5p-miR 215 -119 89 23
FADS2 1D01205.5p-miR 1447 -110 90 22
FBXW7 1D02514.3p-miR 1243 -108 93 22
FOLH] miR-6809-3p 2529 -102 91 21
GCKR 1D00306.5p-miR 820 -119 92 22
GPI1BA miR-4632-3p 1812 -113 90 22
GSTM1 1D01955.3p-miR 462 -108 89 23
HMGCR miR-3920 914 -98 90 22
HP 1D00253.5p-miR 1178 -98 92 20
ILIRLI miR-4275 936 -81 95 17
IL6R ID01806.3p-miR 483 -125 89 23
ITGB3 1D02639.5p-miR 52 -115 89 23
ITIH4 1D00354.3p-miR 1682 -100 92 20
KCNJ11 miR-3676-3p 1430 -102 92 20
KIF6 miR-6852-3p 1230 -87 95 17
LTA miR-6831-5p 581 -117 90 24
MADD 1D02815.3p-miR 516 -115 95 21
MEF24 1D02266.5p-miR 1831 -104 94 20
MEFV miR-6813-5p 1132 -115 90 23
MMP2 miR-1285-5p 1375 -104 92 21
MMP3 1D00314.3p-miR 132 -119 93 23
MTRR 1D00723.5p-miR 1751 -108 89 23
NLRP3 1D00662.3p-miR 3638 -102 92 20
NOSI miR-512-3p 930 -106 91 22
NOS3 miR-6501-3p 982 -115 90 23
NPCI miR-4459 1031 -119 93 22
PCSK9 1D01810.3p-miR 1052 -115 89 23
PONI miR-5003-3p 330 -100 92 21
PPPIR3B miR-4740-5p 903 -110 90 22
SELE 1D03022.3p-miR 829 -100 90 22
TFR2 miR-5571-3p 1181 -100 94 19
TGFBI miR-6742-5p 2046 -110 90 22
THRA 1ID01676.3p-miR 1931 -108 91 22
TIMP2 1D00098.5p-miR 901 -127 90 23
TNF 1D02050.3p-miR 230 -121 92 23
TRIB1 1D03208.5p-miR 756 -127 90 24

Table 3 shows the interactions of various miRNA and mRNA genes of candidate IHD genes in the
3'UTR region. Single binding sites in the 3'UTR region, where the free energy of interaction AG, kJ / mole
from -115 and more: AGTR2 and ID01213.5p-miR; APLNR and ID00616.5p-miR; CXCLI2 and
ID00483.3p-miR; FADS2 and miR-1224-3p; FCGR2A4 and miR-1273g-3p; GCKR and 1D02928.3p-miR;
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IL6R and ID00913.5p-miR; KCNJ11 and ID03288.5p-miR; PPPIR3B and ID00913.5p-miR; TFPI and
miR-1273g-3p; TIMP2 and ID01941.5p-miR. The results show that the mean free energy of hybridization
of binding sites located in the 5'UTR and CDS regions is higher compared to the miRNA binding sites in
the 3'UTR. The high value of AG of binding sites in CDS and 5'UTR of mRNA may be associated with
the high content of guanine and cytosine in the binding sites. Also, interactions of miRNA and mRNA
with the value of AG / AGm from 95% and higher were noted: FADS2 and miR-1224-3p; FCGR2A and
miR-1273g-3p; HFE and miR-5095; THSD7A4 and miR-574-5p.

Table 3 — Characteristics of miRNA interactions in the 3'UTR of the mRNAs of [HD candidate genes

Gene miRNA Start of site, nt AG, AG/AGm, Length,

kJ/mole % nt
ACE miR-4516 4114 -96 96 17
ADIPOQ 1D01360.3p-miR 1651 -104 91 21
AGTR2 1D01213.5p-miR 2307 -121 90 23
APLNR ID00616.5p-miR 1981 -119 89 24
CDK18 miR-4487 2501 -100 94 19
CHI3LI ID01707.5p-miR 1497 -110 93 22
CTCF 1D02282.5p-miR 3865 -108 91 22
CXCLI2 1D00483.3p-miR 932 -119 90 23
EBFI miR-10a-3p 4920 -100 90 22
EDNI miR-548az-5p 1222 -100 90 22
F7 miR-1909-5p 2993 -110 91 21
FADS2 miR-1224-3p 2762 -115 96 21
FADS3 1D00022.3p-miR 1515 -108 91 21
FCGR24 miR-1273g-3p 1509 -115 98 21
FGF2 miR-1285-5p 3097 -102 91 21
FTO miR-1273¢g-3p 3671 -106 91 21
GCKR 1D02928.3p-miR 1956 -121 88 24
GHR 1D02880.3p-miR 4139 -108 91 22
HFE miR-5095 2195 -110 95 21
HMOX]1 miR-3155a 1227 -106 91 21
HTR2C miR-3942-3p 2281 91 91 21
IGFBP3 ID01696.3p-miR 1753 -108 91 21
IL10 1D01332.3p-miR 1200 -110 90 22
IL6R 1D00913.5p-miR 3063 -115 90 23
KCNJI1 1D03288.5p-miR 2844 -115 89 23
KIF6 1D00666.3p-miR 3234 -113 91 22
LTA 1D01127.3p-miR 1258 -98 92 21
LRPI miR-3926 14288 -102 91 21
MEF24 miR-1277-5p 2196 -98 90 24
PCSKY9 miR-6877-3p 2468 -110 91 21
PPPIR3B 1D00913.5p-miR 2150 -117 92 23
NPCILI 1D01202.5p-miR 4192 -106 91 22
NQOI 1D01404.5p-miR 1719 -110 90 23
SELPLG 1D02248.5p-miR 1818 -106 94 20
TFPI miR-1273g-3p 2703 -115 98 21
TIMP2 1D01941.5p-miR 1427 -117 89 24
THSD7A miR-574-5p 7941 -115 95 23
VKORCI miR-3679-5p 830 -115 92 23

Figure 1 shows examples of significant associations of some miRNAs with mRNA target genes,
which illustrate hydrogen bonds between interacting nucleotides. With complete complementarity and
high free energy of interaction, the likelihood of miRNA interaction with mRNA molecules increases.
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Figure 1 — Schemes of significant miRNAs interactions with mRNAs of IHD candidate genes

The genes studied by us involved in the development of IHD are combined into groups in accordance
with the processes in which the proteins encoded by them are involved. For example, the genes whose
products are involved in the cascade of reactions of inflammation and immune response are genes for
interleukins /L-14, IL-1B, IL-10, IL-6, IL-15 of their receptors - IL4R, IL6R [28]. The genes of the
hemostasis system F'7, F2, FGB are also risk factors for venous thrombosis and the risk of coronary artery
disease [29,30]. Genes for the enzymes of homocysteine and folate metabolism — MTHFR, MTRR, and
MTR genes significantly affect the risk of IHD [31]. Genes whose dysfunctions can contribute to the
development of endothelial dysfunction and oxidative stress — NOS3 gene leads to endogenous NO
deficiency and is one of the key links in the pathogenesis of IHD [32].

Conclusion. The association of a large number of genes with ischemic heart disease reflects the great
complexity of this disease. An important point is the establishment of a causal relationship between one or
another genetic marker and the development of coronary artery disease. If the miRNA biomarker plays a
role in the development of IHD, knowledge of the features of the interactions of candidate genes with
various miRNAs that can affect the level of expression and functioning of a particular gene will make it
possible to establish promising diagnostic and therapeutic genetic markers of IHD.

Funding. This study was supported by a grant (AP05132460) from the Ministry of Education and
Science, Kazakhstan Republic, SRI of Biology and Biotechnology Problems, al-Farabi Kazakh National
University.
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HNINEMMUJSA )KYPEK AYPYBI KAHJAUJATTBIK 'EHIEPTHIH mRNA-MEH
miRNA ©3APA OPEKETTECY CUIIATTAMAJIAPBI

Annotanus. Memust xxypek aypyst (MXKA) sxypek KaH TaMbIpiapbl aypybIHBIH KayilTici opi oyieM OoibIHIIA
eINiMHIH Heri3ri cebebi Oombin cananmansl. MKA-HBIH MaTOQHU3HONIOTHACHIHAA KAOBIHY OHE MMMYHIIBIK JKayall,
TOMOLMCTEHH MeH (oinii MeTaboIN3Mi, SHIOTENNH TUCHYHKIUSACH MEH TOTBIFY CTPECIHIH JaMyBbl )KOHE FOMEoCTa3
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JKYyHeci CHAKTBI YIEpIiCTep MaHbI3AbI POJ aTKapaiasl. THICIHIIE, aTalFaH yIepICTepre TiKeJIeH KaThICAThIH T'€HICP
aHbIKTaNIel. COHBIMEH KaTap, KaHIUAAT-TeH P IKCIPECCHACHIHA OapIIBIK HETi3Ti OMOIIOTHSUIBIK YAEpicTepae, COHBIH
IIIiHAe KYpPeK-KaHTaMbIp JKYWECIHIH TYpJl MaToJIOTHsIChIHAA MaHbI3abl pei atkaparblH MiRNA (mRNA-inhibiting
RNA) nen aranatbiH THiMzi perTeyu oacep eryi MyMkiH. buonHpopMaTnka smictepiH KojjaHy apkbuibl miRNA
MEH HbICaHa TeHJEepAiH €H THiMAl accouuanusichl Kypbuiibl. JKymbicta kanaumpat MOKA renpepiniy mRNA-meH
miRNA e3apa opekeTTecyiHiH cHIaTTamMaiapbl KenTipiiai. 3epTreyie TaHAalnFraH KpUTepuiiepre cylieHe OTBIPBII,
Keleci e3apa opekerrtecy karmaiibiana miRNA-men -120 x/[x / Mombre TeH XKOHE OJaH JKOFaphl ©3apa OpeKeT-
TecyniH Ooc 3Hepruscel Oap kenecimed kanmumar reHaep aHbIKTanabl: S’UTR - ALDH?2 xone 1D02142.3p-miR;
CELSR? xone 1D00457.3p-miR; DDAH?2 xone 1D01272.3p-miR; DNMTI xone 1D02052.5p-miR; DOCK?7 xoHe
ID00061.3p-miR; EGFR xone ID02457.3p-miR; FOLHI xone ID01428.3p-miR; IL6R xone miR-6089; NOS3 xone
ID02363.5p-miR; NPC1 xone ID00551.3p-miR; PPPIR17 xone ID01693.5p-miR; PRKCH xone ID00520.5p-miR;
SERPINE] xone 1D01098.3p-miR; CDS - ABCGS8 xoue 1D03064.3p-miR; ADORA2A xone 1D02697.3p-miR;
APOAI xone ID00457.3p-miR; CDKN2B sxoue 1D02899.3p-miR; IL6R xoue 1D01806.3p-miR; TIMP2 >xoHe
ID00098.5p-miR; TNF xone 1D02050.3p-miR; TRIBI xone ID03208.5p-miR; VIWF xone ID01238.5p-miR. AubiH-
raH HoTwxkenep VDKA aypyblH quarHocTHkajay YIIiH MOJIEKYJIabIK-TeHETHKAIBIK MapKepliep PeTiHIe KOJIAaHbLIa
anajpl.
Tyiiin ce3nep: MILIEMUSUIBIK KYPEKTIH aypyJapsl, acconuanusiap, miRNA, mRNA, kannuaat renaep.
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2MHCTUTYT MHTErPATUBHON MaTO()U3MOIOTHA YHUBEpcuTeTa | eiinens6epra, Mannreiim, I'epManus

XAPAKTEPUCTHUKH B3AHMOI[EFICTBI{!PI miRNA C mRNA KAHINJIATHBIX TEHOB
NINEMAWYECKOMU BOJIE3HU CEPALIA

Annoranus. WMiemuueckas 6onesnb cepana (MUBC) siBisieTcst Hanbosee Cephe3HbIM CEPACYHO-COCYTUCTHIM
3a00JICBaHHEM H OJTHOW W3 BEAYIIUX IMPHUYUH CMEPTH BO BeeM mupe. BaxHyto posb B marodpusuonorun UBC urparot
TaKye MPOIECCHl, KaK IMPOIECCHl BOCHAJICHHS W WMMYHHOTO OTBETa, MeTaboiM3Ma TOMOIMCTEHHA U (HOJATOB,
MPOIIECCHl Pa3BUTHsI SHAOTEIUANBLHON AUCOYHKIMH W OKCHIATHOTO CTpecca W cucreMa romeocraza. CooTBeT-
CTBEHHO, BBISIBICHBI T'€HbI, KOTOPbIE HEIMOCPEICTBEHHO YYAaCTBYIOT B JAHHBIX Iporeccax. [loMHMO 3TOro, Ha
9KCIPECCUI0 JIAHHBIX T'€HOB-KaHIUIATOB MOTYT BIUSTH 3(G(PEKTUBHBIC PErylsTOpbl, TaKk Ha3biBaeMble MiRNA
(mRNA-inhibiting RNA), KoTopble UTparoT OOJBIITYIO POJHh BO BCEX KIFOUEBHIX OMOJOTHYECKUX IpOIeccax, B TOM
YHCIIE U [IPU PA3IMYHBIX MATOJIOTHSIX CEPIeUHO-cOCyIucTol crucTeMbl. C MOMOIIbI0 OMOMH(OPMATHYECKIX METOIOB
Obutn ycTaHOBJEeHbl Haubosee 3ddekruBHpie accormaiu MIRNA u reHoB-muineHedd. B panHO#t paborte
MPEICTABICHBI XapaKTePUCTUKU B3aumozeicTBuii miRNA ¢ mRNA kangumanTabix reHoB MMBC. OCHOBBIBasiCh Ha
KPpUTCPUIX, Bbl6paHH])lX B HalI€M HCCJIICJOBAaHHUU, 6le'II/l OIMpPEAC/ICHbI KaHAUAATHBIC I'€HbI, UMCIOLINE CBOGO[[Hle
sHepruto B3ammojeicTBus ¢ MiRNA pasuoi -120 kJ/mole u Bbime B ciemyronmx B3aumopeicteusax: 5S’UTR -
ALDH? w 1D02142.3p-miR; CELSR2 u 1ID00457.3p-miR; DDAH2 v ID01272.3p-miR; DNMTI n ID02052.5p-miR;
DOCK7 wn ID00061.3p-miR; EGFR u 1D02457.3p-miR; FOLHI n 1D01428.3p-miR; IL6R n miR-6089; NOS3 u
ID02363.5p-miR; NPCI u ID00551.3p-miR; PPPIR17 n ID01693.5p-miR; PRKCH wu ID00520.5p-miR; SERPINE
u ID01098.3p-miR; B CDS - 4ABCGS8 u 1D03064.3p-miR; ADORA2A u 1D02697.3p-miR; APOAI u ID00457.3p-
miR; CDKN2B u 1D02899.3p-miR; IL6R u ID01806.3p-miR; TIMP2 u ID00098.5p-miR; TNF u 1D02050.3p-miR;
TRIBI n 1D03208.5p-miR; VWF u ID01238.5p-miR. beutn BeisiBiens! acconuanuu B oomact 3'UTR ¢ mokazarenem
CcBOOOMHOW dSHepruM B3auMopaehcTBus paBHou -115 kJ/mole u Boime: AGTR2 u ID01213.5p-miR; APLNR u
ID00616.5p-miR; CXCLI2 wn 1D00483.3p-miR; FADS2 n miR-1224-3p; FCGR2A n miR-1273g-3p; GCKR un
1D02928.3p-miR; IL6R u ID00913.5p-miR; KCNJI1 u 1D03288.5p-miR; PPPIR3B u ID00913.5p-miR; TFPI u
miR-1273g-3p; TIMP2 wn 1ID01941.5p-miR. [lomy4eHHble pe3ynbTaThl MOTYT OBITH HCIIOJIb30BaHbl B KauecTBE
MOJICKYJISIPHO-TeHeTHUECKUX MapkepoB MBC i TMarHOCTUKY TaHHOTO 3a00JIeBaHusl.

KiroueBble ciioBa: uiieMudeckas 00Jie3Hb cepna, acconuaruu, miRNA, mRNA, kaHquiaTHbIC TeHBI.
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KAHYAPJIAP TUMPACBIHAATBI BUOXUMUAJIBIK
KOPCETKIIIKE KOPFACBIH TY3bIHbIH 9CEPI

AHHoTanus. Makanaia KOpFachlH TY3bIMEH YIIaHIBIPYABIH KaHyapyap JUM(GachIHbIH OHMOXUMHSIIBIK KOPCET-
Kimrepine acepi anbIkTanabl. Kasipri kes3ze KOprachlH TY3IapbIHBIH 9CEpi, TapaIybl, KaJIlbl anFaHaa 3usHIbl Qak-
TOPJIAPBIHBIH 9cepi, KOpIIaraH OpTajia SKOJOTHSUIIBIK axyaJlAbIH KYH CaHaIl apTYbIHBIH €pPEKIe 03€KTi eKeHIH aliKbIH-
Jaimel. AysIp METall TY34aphl, OHBIH iMIiHAE, KOPFACKIH HOHIAPHI 1a KayinTi OOJNBIN caHalabl, oNap KaH aifHabI-
MBIH, Oayblp MeH Oyipek KbI3MeTiH Oy3ambpl. 3epTreyimizae nmuMmbpanslH Onoxmmus kepcerkimrepine, ACT xoHe
AJIT, amunaza depmeHTTEepiHEe *oHE cinTimi ¢ocdaraza OerceHAITIriHE, KalIbl OMOXUMISITBIK KOPCETKIIITEpiHe
TOKCHKAHTTBIH 9Cep €Ty >KaFlaiblH aHBIKTAABIK. 3epTTey HOTIDKECIHIE ereyKYHpBIKTapAbIH KaJbIIThl KOHE TOKCH-
KaHTIIEH YJaHFaHHAH KeWiHri depMeHTTepaiy Oencenminiri anpikranapl. JKiTi ynany kesinzme cinTii ¢ocdarasa
medmepiiH 40%-Fa sxoFapbUIaraHbl, COHBIMEH Oipre amuHoTpaHcdepasa pepmeHTTepi NeHreiiHi coiikecinie 71%
xoHe 83%-Fa apTKaHIBIFbl OalKaJAbI, all XKajrbl OMIMPYOUH MeH OaiylaHbICThl OWIIMPYOMH KYpPaMbIHBIH TOMEH-
JiereHi, o O0ayblp KbI3METIHIH Oy3bUIBIN, Oayblp MEH YHWKbI O€31HIErl LIUTOJNOTHSUIBIK YIEpiCTepiH KyLIeWreHiH,
0eJIOK CHMHTE3iHIH TeMEHJEereHiH OuIIipeni koHe 3aT ajJMacCyHBIH TachIMaJIIaHYbIHBIH OY3bUIFAHJIBIFBIH KOPCETE/I.
KopracsiH Ty3mapsl jauMbaHblH OHOXMMMSUIBIK NapaMeTpIIepiHiH oCepiH 3epTTeyre apHalfaH SKCIEPHUMEHTTED
HETi31H/Ie ayblp METaJLT TY3/aphl KaH IIIOKO3aChIHBIH JCHI€HiH alTapIIbIKTail TOMEHIeTe i, Oy YJINaHbIH TYTHIHBLTLY
JKaFlaliblH apTThIPY apKbUIbl Oayblp NapeHXMMachlHa, OYHpeKKe, >KYpeK OYJIIIBIKETIHE >KoHE KeMipcy Merabo-
TU3MiHEe alTapibIKTai ocep eTeTIHMITI aHBIKTANAbL. 3epTTey OaphICHIHIA KOJ KETKIi3reH HOTIDKENEp ereyKyHphIKTap
TUMQACHIHBIH OMOXMMUSUTBIK KOPCETKIMTepiHe KOPFACHIH 9cepi Typaslbl KEUICHI MOIIMETTep.i KallbITaCTHIPyFa
MYMKIHJIIK Oepi *KoHe aTaJFaH MICENeHi eIy IiH KOJIIaphIH i3eCTipyre FEUIBIMA HETi3 OOIBL.

Tyiiin ce3aep: ereyKyipsIKTap, )Kajbl OEI0K, KOPFACKIH aleTaTsl, GepMeHTTep, OMIUpyOrH.

Kipicrie. MerannapmeHn ymaHy OapbIChIHIa KOPFACHIHMEH CO3BLIMANBI TYpHE yIaHY JKarJailbl Kerm
Tapanrad. FeUIeMu omeOueT nepekTepiHe CYHeHeTiH OoJicak, KOpPFAachlH TY3AApBIHBIH OapiblK Tipi
OpraHu3Mre Karepili y eKeHJIiriHe, OpraHu3M/Ie KHHAKTAIly MOJIIIEPiHiH THIHBIC aly, aC KOPBITY MyIIenepi
MeH 0aybIp, OyHpekTi 3akpIiMaaiiael. HoTmkecinae dhochop, KambIuil )KoHe OSIIOK aMacysl OY3bUIaIsl 9pi
Oy cyiekTiH OepikTiriH asadtansl [1]. KopracklH MeH KemTereH KOCBUIBICTAp OHIipicTepae Keioip
KOCIa, aKKyMYJSITOp, XMMHUSUIBIK acrar, HOHH3aLHUsUIBIK COyJIeJICHYeH KOpFaHy 3arTapibl eHIey.e
KoJimaHbanel. KopFachlHHBIH YNBUIBIFEI OHBIH MeJIIepiHe, (DU3HMKANbIK EpeKIICTIKTepli MEH KOCBHUTY
TaOuraThiHA OaWIaHBICTBI. OJIETTEe, KOPFACBIH OPraHM3MIE OpPTYpNi Kyhae Tycenmi (Meran, Ty3, opra-
HUKAIIBIK KOCBUIBICTap). ©Ocipece, MOJEKYJISPIbI-NOHIBIK JUCTIePCTi Kyhae epekmie kayinTi. Onm exme
apKBUIBI KaH aliHally KYHeciHe oTil, oJlaH api OapJblK My1enepre Tapaiinsl. KopracslH KOCBUIBICTapPBIHBIH
IIIeK-KapbIH JKOJIBI apKbUTBl OPTaHM3MIe CIHIpUTyl e eTe KbuigaMm JKypeli. byFaH KapbiH jKoHe imiek
ceniepiHiy OemiHyl BIKHAT eTemi. MeTaIbIH CiHIpiTyi, aCKOPBITY OBl apKbUIBI TYCKEHC all ileKTe
xky3ere acaabl. Co3pIMalbl ylaHy Ke3iHAe TiCTe KOPFachIH JAaFbIHBIH Maiaa 00ysl, KapblH celiHiH pH-b
KaJBINTHl JKaFJaliaH eIoyip aybITKYybl, aCKOPBITY NCHIeHiHiH TOMEHIEYi, OYHpeK KbI3METiHiH OY3bLIyHI
(ampOymMuHYpHs), T.0. KeENeHCI3 KepiHicTep HeriziHme cumartamansl [2]. OpraHusMmie KemnTereH
(epMeHTaTHBTI KYOBIIBICTAPIBI TEXKEYMEH KaTap, KOPFACHIH YIBUIBIFBI JKbITY aliMacy, KaH aifHaly >KoHe
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KaH MeH JuM(da KypamblH, COHJal-aK 3pUTPOLUTTED MEH KaH MUTMEHTIHIH e3repyi, 0a3odmipal Tyiip-
IIKTENyl HOTHXKECIHIE aHeMUs, 39pJIiH CYUBIK Oeirinae konpodophupuHHIH maiga 00iysl e3repicke
yiielpatanpl. ByHBIH KaTapslHa OpPraHU3MHIH HMMYHOOHOJOTHSUIBIK KYPBUIBIMBI MEH TI'€HETHKAJIBIK
armapaThIHBIH ©3TepYiH XKaTKbI3yFa 0omas [3].

KopracblHMeH yiaHFaH Ke3Jie )kaHyapiap OpraHu3MiHAET] Cy alnMacy Tere-TeHIIr aybIChII, MYyIIenep
MeH YJIranapJarsl cy MeJIepi NeHreHiHiH apTaTeIHABIFEl Oalikananbel. by keitOip mymenepaiy (6aysip,
Oyiipek, Kok OaybIp, aCKOPHITY KyHeci) callMaFrslH apTThIpaabl. byFan Koca, opraHm3MIeTi OSJIoOK anMacy
yZepiciHe Kepi acep TUTi3reHze Oayblp, OyWpek ymanapblHIarsl OCNOKTHIH KYPT a3aliFaHAbIFel Oaika-
nanel. by aranras ynepictep yinanap/a KOPFACBIHHBIH KOI MeJILIepe )KUHAKTaybIHAH TybIHAANAR [4].
KoprachlHHBIH y peTiHAE XBIHBIC MYIIeNepi KbI3METiHe THTI3eTiH dcepi Typaibl Oipkarap eHOeKTepIe
adThUIFaH. SIFHU, CHIiepMAaTOreHE3MiH OY3bUIBIN, JKBIHBIC KieTKanapeiHaarkl PHK cuHTe3iHIH ToMeHzeyi,
CIepMaTO30MATAP CaHBIHBIH a3aibll, TYCIK TacTay, YPIaKThIH KeMiC HeMece o1 TYYbl CUSKTHI KaFbIMCHI3
kepinic Oepeni [S]. Kan KypaMbIHIAa KOpPFAachIH METallbl KOJUIOMATHI (ocdar Hemece anmbOyMuHATTAp
TypiHzae ke3meceni. Kan apKpIIel anFaribsiHaa OapIiblK YIITajgapra Tapaiblll, COHbIHAH Cyiiek, 6aysip, Oyii-
peK yimanapbiHa xuHakTanaabl. Ocbl Ke3[e KOPFAChIHHBIH epIMEHTIH YIIHETi3M1 GocdaTbiHa aifHaIabl.
KopracelH eH >koFaprbl KYpBUIBIMIBIK JEHreieri xkyiiere, skyiikere yisl ocep TUrizeni. OpTanblK xKyiike
KYHWECIHIH ylIaHy Ke3iHme Oac aifHally, YWUKBICBI3NBIK, €JIECTEY, JKaJIbl KOPY MEH KO3FajabIC KbI3MCETiHIH
Halapiaybl, OYIMIBIKET KYIIHIH dJIcipeyi CHSIKTHI KopiHicTep Oaiikanaasr [6].

AybIp MeTangap agam XoHe jKaHyapJjapAblH 3aT ajaMmacy KbI3METiHe Kepi acep eTyiMeH KaTap, TypJi
AIJIEPTUSNIBIK, TOKCHKOJIOTHSUIBIK aypyjlapFa IIAABIKTHIPabl JKOHE OHKomarojorusra okeneni [7, 8.
AnaM XoHe jKaHyapiiap OpTaHM3MIHE ayblp METajJap THIHBIC ally XKOHE iIIeK-KapblH XKOJIJAaphl, CHIPTKEI
Tepi KabaThl apKbUIbI Keuin Tyceni. KeOiHe ayblp MeTanaap opraHu3Mre OKCHJ )KoHE Ty3 TYpiHIe, acipece
CyJlla JKaKChl pUTIH KayinTi KochUIbICTap peTiHme tyceni [9, 10]. Ayslp MeTanmap imeK-KapblH kKoJjjaa-
PBIHIA CIHIPLIIN, Y3aK YaKbIT OOHBI )KHHAKTAIBIIN, OCTUIi Oip MyIenepre Kayiln TOHIIPIT, KYPBUTBICH MEH
GyHKUUACHH 0y3ybl MyMKiH [11].

KopracblH MOHAAPBIHBIH OPTaHU3MIE acep €Ty MeXaHu3Mi Oacka Aa ayslp MeTajaap Topi3adi apTypii
Oecen i OEIOK TONMTapMEH, COHBIH iMIiHAe (EPMEHTTI TOITAPMEH KOCBITY JKOJIBIMEH JKY3€Te aChIpbLIA b,
[mek-KapelH JKONMAAphl apKbUIBI KEJIN TYCKEH KOPFACHIHHBIH KONTereH OeJiri OpraHM3MHEH KbUIJaM
CBIpTKa MIbIFaabl, Oipak 10% rana cinipineni. Kanra keminm TyckeH KOPFachlH SPUTPOLUT OENOKTaphIMEH
Oipirim, a3garaH MeJIepi KaH CapbICybIHAAFbI aTbOyMHUHICPMEH KOCBUIBIIN, HapEHXUMATO31bl MyILIeJIepre
tapanaasl. OHbIH 90% cyiiexke *KuHaIaabl, oap Oepik KyphUTBIM KYpBIT, Oenrim Oip »karaaiina KoprachlH
KaHFa HeMece iIlIKi OpraHu3MIe eTyi MYMKiH, COHBIH dcepi OpraHu3Mi KaObIHYFa JKOHE YJIaHyFa JKelei
[12].

JKanyapmapaplH Ta3 KapHBIHA CipKe KBIITKBUIIBI KOPFACKIHABI €HTI3y OayBIpABIH 6T 06y KbI3METiH
TOMEH/ICTIN, T KBhIIIKbUIBIH a3afTHIN, T TMEeH KaH KypaMbIHAarbl aMMHaK I€H HECEIHOp/iH KeOeliHe
oken coranpl. KopracblHMeH yJaHFaH Mall OTiHZE, KaHBIHAA, 39piHIC KOHE KHUbIHIA KOPFAchIH Meiepi
keOetieni [13, 14].

KopracklHMeH yiaHFaH opraHusmje 0OelloK anMmacy KbI3METiHiH OY3BUTYBI ©T€ epTe JKYpeadi, a30TThI
3aTTap/AblH LIBIFBIHIAIBII, OHBIH AJFAIIKEl YaKbITTapAa 39D KYpaMbIHIAFbl MOJIIEPiHiH apTyblHa 9KeleIi,
OaybIp YIMIACBIHIAFHI JKAJIIBI OSIOK Meepi ToMeHneiai. baybipaan OemiHiIN MBIKKAH TYPi KOJIOUATHI
(dakTopiap ocepiHeH KOPFAachIH ITUPPO3BIMEH 3aKbIMJIAaHFAaH OCIOKTApABIH arperarThl Te3IMILTIr
Oocenpeiini. KopracelHMeH nantaH Oayslp, OyHpeKk yinanapblHIarbl OEIOKTBIH OipeH e3repyiH OCHI
yinanapia KOpPFachIHHBIH endyip keOipek >KMHalybl Heri3iHze TyciHaipyre Oomazel, OFaH KemnTereH
FaBIMIAPIBIH 3epTTeyiepi qamen [15].

EreykyiipbIkTappl KOPFAChIH alleTaThIMEH yIAaHIbIPFaHHAH KEHiH TaMakka JAereH ToOeTi HalapJiarl,
calMarbl a3aibll, Jipin maina OoJbln, askTaphl TapThula OacTaiapl. KaH KypambIHIa KOPFachklH MeJIle-
PiHIH KOFapbUIaFaHbl aHBIKTAIABL. bayblp, OyHpek oHe MHUIAaFbl KOPFAachlH MeJIIepl ylaHFaHHAH KeHiH
Korapelnaapl. KopFacklHMEH YIaHABIPY TOXKIpHOETIK KaHyapiaap MyIIeIepiHaeri KoHe KaHIaFbl MHKPO-
3NIEMEHTTEepAIH Ko3raibichiH Tyablpaabl. CKH-1 K copOeHTi kemeriMeH emaey skaHyapiap >KarIailbIH
JKaKCapTThl, Jipiji, asKTapbIHBIH TapThUIybl OachbUIBI, acKa AereH To0eTi ambuinsl. COpOCHT KOpFachIH-
HBIH OpPraHU3MHEH IIBIFAPBUIYbIHA JKOHE 0acka MUKPORJIEMEHTTEPAIH TYpaKTalyblHAa MYMKIHIIK TYFbI-
3ael [16]. KoprachliH Ty3[apbIHBIH 9CEPiH 9COUETTIK MIONY bl OaiiKail OTHIPHIN, KOPFAChIH alleTaThIMEH
yIaHABIPY Ke3iHJeri TuMQaHbH OMOXUMUSIIBIK, (DU3NKA-XUMHSAIBIK KOPCETKIIITEPiH 3epTTeyli KYMBbI-
CBIMBI3JIBIH, HETI3T1 MaKcaThl PETiH/E al/IbIK.
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3eprTey aaicTepi MeH MaTepuanaapsel. 3epTTey KyMbIcTapbl canmarsl 230-250 r 6onaTeid 35 nabo-
PaTOPHSUTBIK aK ereyKyHphIKTapra kyprizinmi. Omap exi Tonka Oeminzi: 1-Tom Gakeumiay ToObI (15 erey-
KYHPBIK), 2-Tomm — Taxipubenik Tom (20 ereykyiipbik). Kopracen arneratsiabH (Pb(CH3C0O0),*3H,0)
JcepiH 3epTTey MakcaThIHIa ereyKyipbikrapra 30 KyH 0o¥ibl Toyiirine 1 perten per 15 Mr/kr cymeH Gipre
Oepin OTBIPABIK. AyBIp METaJUI TY3JapbIMEH YJIaHy Ke3iHJe >KaHyapiapIblH apTepUsIIBIK KBICHIMBI, TUM}a
arbIChl, TUM(AaHBIH OCMOCTBIK KbICHIMBI, TUM(aHBIH KaJbl 0eJ0rbl, TUMGaHbIH KYPFaK KaJlAarbl, TuMda
TYTKBIPJIBIFBL, JIMM(paHbIH OHOXUMHUSIIBIK KOPCETKIIITEP1 3epTTENI.

Jlumdpa MeH KaH MmIa3MachlHbIH O0CMOCTHIK KbICBIMBIH OMIIK-01 ocMomeTpinze, KypFaK KaJbIFbIH
ChIHAMaJapAbl eJlley >KOJIbIMEH aHbBIKTanpl. KaH KieTkamapel TeMOTOJIOTHSUIBIK aHaInW3aTopiapAa
xyprizingi. Kan, Oayslp yimanmapsl koHe auMmda TYHIHIHAETI KaaMUd HOHIAPHl KYpPaMBIH aHBIKTAYIBI
CDOAA S3 aroMap-abCOpOIHMOHIBI CHEKTPO(OTOMETPi MaiAaiaHblll, SMUCCHOHIBI CIIEKTPI Tajnay
omicimen xyprizmi. Jlumdbanarer amanmHamuHOTpanchepasa (AJIT) men acmapratamuHOTpaHCc(hepasza
(ACT) wmemmepin Paiitman-®penkens omicimMeH, Oommnupyomn Hennpammuk-I'odTeiH omiciMeH, THMOI
CBIHAMACHIH — TUMOJIIBI-BEpOHAIl OyepiMeH, JKalbl OEIOKThl OMYpETTI 9MICTICH, HECETTHAPII JKYHeneH-
TeH 9MICIEH, TUAlCTHIMOHOOKCUMOMEH TYPIi-TYCTI peakuusl apKbUIbl, KpeaTHHUHAL — S deHiH TuKpuH
KBIIIKBUIBIMEH TYPJIi-TYCTi peakuuss apkpuibl [17] kinHuKa-guarHoCTHKANBIK «Bio-Lachema-Test»
(Uexwust) OMOXUMHSIIBIK aHATM3aTOPBIHAA AHBIKTAIBIK. [ eMaTOKPHTTI JKaNIbIFa TAHBIMAI 9JIICTICH, KAHHBIH
yto yakpiThl CyxapeB oficiMeH, TYTKbIpiabiFbl BK-4 Bucko3uMeTpiHae aHbIKTanAbl. AJIBIHFaH MOJiMeT-
tepai Microsoft Excel koMmbroTep:ik OarmapiraMachiH, HaiaalaHbIl CTATUCTHKAIBIK OHIICTT KOHE aJTbIH-
raH e3repictepi -P <0,05 men P<0,001 apanbIFbiH colikec A€ eCeNTeIiK.

3eprTey HOTHIKesdepi xIHe Tannay. KopracklH Ty3lapbl CHTI3UITCHHEH KEHiH KaH TIIIOKO3acChl
JISHTeliHIH JXKoHE TJIMKOTeH reMoriioOuHi, anb0yMuH aeHreiinig temennereHi xoHe ACT, AJIT xone
aMMyIa3aablK OCJICEHAUTIKTIH 3KCIEPUMEHTTIK nradeTi 6ap ereyKyHphIKTapAaH TaOBUTFaHBI aHBIKTAJIIBL.
KopracelH TY3bIHBIH KaHHBIH OMOXMMHUSUIBIK HapaMmeTpiiepiHe acepi Typajibl ofeOueTTe ICPEeKTep KOK.
OKCIIEpUMEHT HOTHKelNepi OOMBIHIIA KOPFAChIH Ty3AapbiMeH eHpenreH Ttomrapna AJIT Oemcenmimiri
71%-ra e3repreni, an ACT Oencenainiri xanyapnapasiH ekinm tooerHaa 83%-ra aprtel. ACT Gencen-
IUITIHIH apTybl Oayblp MapeHXUMACHIHBIH JKacyIIANapbIHIA JKOHE JKYPEK OYWIIIBIKETIHJIC >KaFbIMCHI3
e3repicTepAiH OpblH anFaHablFbIH KepceTTi. ACT OelceHAiNiriHiH KoFapbulaFraHbl Oayblp MapeHXHMa-
CHIHBIH JKacyIlaJlapblHIIa JKOHE JKYPEK OWIIIBIKETIHIE KOJIAWCHI3 e3repicrepai kepceremi (1-kecre,
l-cypeTt). 3epTTey KYMBICTaphl Ke3iHae suMdanarbl cinTi (ocdaraza KepCeTKIMIePIHIH e KOpFachiH
Ty3napbiMeH ynyny kesinze 40%-ra (P<0,001) aprkanabirel Oaiikanmanel. Bys e3 keseringe opranusmie
OonraH e3repicrepni kepcereni (1-kecre, 1-cyper).

Exinmi tomra xammel OmnmpyOomH Mmemmepi 54,89%-ra (P<0,001) Temenzeni, am OalIaHBICTHI
onnmpy6uH yieci 62,69%-ra remenzneni (P<0,001). JKanyapnapapiH exiHIIi TOOBIHAA KAl OHMITUPYOUH
memepi 44,2%-ra (P<0,001) azaifiran, an GaitnmanbicTel OumupyOun 47,17%-ra azaiiner (P<0,001). Byn
OaypIpmarsl KaOBIHY YpPAICTEpiHIH NaMyblHa OaiJIaHBICTHI MMaima OOJFaH MHUTMEHTTI METa0OoJM3MIETI
OY3BUIBICTBI KOpceTenmi. YIIIHIN >koHe OeciHIm TomnTapaa OWIUpyOWH JCHreiiHiH Oakbuiay MoHIHE
KaiTybpiHa MOXOYp Oomnasl (1-kecte).

1-kecte — KoprachlH aneTaThIMEH yIaHABIPY Ke3iHAer1 TuM(paHbIH OHOXUMHUSIIBIK KOPCETKIIITepi

Kepcerkiun ataybt Baksuiay ToGOBI Koprachin aterars
AJIT, en/n 153,6+14,5 262,4423 4™
ACT, en/n 136,512,1 279.917,1°
Cinrinmi gocdarasa, en/n 134,9£12,6 189,1+13 4™
YKanms! 6eok, /1 45,3+2.8 33,7+1,4™
Kpeatunun, MKMOITB/IT 54,8+0,25 68,63+1,0%*
Hecennop, MMonb/1t 8,7+0,6 15,5+0,3*"
XKannet 6unupy6uH, 13,8+0,68 6,5+0,1"
MKMOJIB/JT
TUMOJ ChIHAFBI 1,4+0,06 2,18+0,06%*
T'nroko3a, MMOJIB/I 5,8+0,3 2,69+0,6**

Eckepmy: Cenimpuinik 6axpuiay ToObIMeH cajbicThiprania - P<0,05%; - P<0,01%*.
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1-cyper — KoprachlH anetaTbIMeH yIaHABIPY OapbIChIHA ereyKyHpBIKTap JuMdackiHIarbl OHOXHUMHSIIBIK ©3repicTep.
Benrineynep: opauHata oci 60ibIHIIA KOPCETKIMITEPAIH oJieM OipJIiri, e/, adiucc oci OolibHIIa OaKbLIay TOOBI, KOPFACKIH
areraTsl, | — amannHamMuHOTpaHcpepasa (AJIT), 2 — acnapraramunorpancdepasa (ACT), 3 — cinrini pocdarasa.

3epTTey HOTHIKECIH/IE KOPFACBIH aleTaTblH Oepyle IUII0KO3a KYpaMbIHIA JXKaHyapiapIblH eKiHIIi
ToOBIHAA 54%-ra (P<0,001) neifin azaiiran, Oy aybslp MeTajul TY3JapbIMEH yJjaHy OapbICbIHOA aF3aHbIH
TIIFOKO3aHbI TYTHIHYBIHBIH YIFaliFaH eIFbH Oinaipeni (1-kecre).

JIumbana sxanmel 6enok Memiepi exiHmi Tonta 26%-ra (P<0,05) remenaeren, Oy cyiiek TiHiHIeTi
CYIBbIH CaKTaJFaHIBIFBIH KepceTemi. KopracbhlH TY3BIHBIH SCEpiHEH TaMblpAa aKybl3 OTKI3TilITIriHiH
JKOFapiaysl a MyMKiH (1-kecte, 1-cyper).

Exinmm TomTarel JKaHyapilapja THMOJ ChIHAMAachl Oakpliay TOOBIMEH CalbICTBIpraHma 56%-ra
(P<0,001) >xoFapbl 6onmel, Oy GaybIpIbIH 3aKbIMAATYbIHA TOH. DKCIIEPUMEHTTIK JKaHyapiIapMeH cajbIC-
TBIPFAHZIA EKIHIII TONKa KaparaHaa JuMdana KpeaTWHHH KepceTkilniniH 25,24%-ra (P<0,001) apTkan-
IBIFBI OalKannmbl. by e3 keserinme OyHpek (QYHKIMSACBIHBIH aHTapibIKTal OY3BUTYBI HETI3iHIE apTa
TYCKEHJIri, SFHH KbUIaM YJIaHy Ke3iHJe KOPFachlH TY3JapbIHBIH OyHpeKk (QyHKIHsCBIHA 9cep eTeTiHMIr
Oaiikanazp! (1-kecre).

JKanyapmapnabiH ayslp MeTaJUT TY3JapbIMEH yiIaHy OapbICHIH/A (i-aMUJIa3aHbIH OenceHainiri 22,7%-ra
azaifraH, OyJ1 KaHJarbel TIFOKO3a MOIIIIEPiHiH a3aloblHa OalaHBICTHI OOJBIT Keiemi. 3epTreyiiep Oaphi-
CBIH/IA, TJIIOKO3a JIeHTeiiHiH TOMeH ey, KOpPFachlH TY3[apbIMEH yJaHyAa KaHJarbl TJIOKO3aHbl Yinanap-
JIBIH TYTHIHYBIHBIH apTybIHA OailIaHBICTHI, OYJT ©3 Ke3eTiHae 0ayblp MeH OYHpeK MapeHXHUMAachiHa 3USHIBI
acep eremi [18, 19]. Kan mnasmamarsl aKybI3gapIbIH KAkl MOJIIEpl yIIaHy Ke3iHae TeMEHIemi, OyII
yiImnanapJarbl CyJIblH TSKeIyiHe oKelyl MYMKiH. AybIp METajul TY3lapbl TaMBIPIIbI SHAOTEIHNIl JKOKOFa
Ka0ineTTi 0O0Mybl MYMKiH, HOTHXKECIHJIE MPOTEUHACPAIH TUCTOAIMHOTCH[I KEACPTUIECPiHiH OTKI3TIIITIri
apTajpl.

Kopracein Ty3mapeiMen yianaeipyna tontapaa ACT OGencenainiri apragpl. ACT OeiaceHaumirinig
apTybl Oayblp MapeHXUMAachl KacyllaJapblHAa XOHE JKYPEK OYJIIIBIKETIHIE >KarbIMCBI3 ©3TepicTepAiH
OonranabireiH Kepceteni. AJIT kpi3MeTi aiftapibikTail esrepred koK. JKiTi MHTOKCHKAIMIAY Ke3iHIe
KBl OMTUPYOMH MEH OaiyIaHBICTHI OMIUPYOMHHIH KYpaMBbl, docipece >KaHyapiapIblH ©TKip (popMaisl
WHTOKCHKAIIMSIFFa W€ TONTapfa aszaiiraH, Oyl OaybIplla acKbIHY YpJICTEpiHiH JaMyblHAH OOJATHIH IIHT-
MEHTTI anmmacy Oy3bUTBICHIH Kepcetenmi [20, 21, 22]. KopracblH TY3bIHBIH JIUM(GaHBIH OMOXWUMHSIIBIK
KOPCETKIMTEPiHE ocepi Ke3iHe TII0K03a JSHIeHiHIH alTapiasIKTail TOMEH ey, YInanapaa apTybl apKbUIbI
OaybIp mapeHxuMachiHa, OyHpeKKe, )KypeK OYIIIIBIKETIHE, COHIal-aK KeMipCcy MeTa0oaM3MiHe aiTapibIKTai
3USHJIBI acep eTeni. Hotmxkecinne keyne iuMpa apHackiHIa TUMQa aFbICEIHBIH TOMEHJIETeHI OaiiKaiabl.

KopsiTeinapl. bakpiray TOOBIMEH CalbICTRIpFaHAa KOPFACHIH TY3bIMEH YJAHABIPY OMOXMMHSITBIK
KOPCETKIITEpre Kepi ocep THTI3im, OpraHU3MIEri 3aT ajaMacy YAEpICIHIE e3TepicTep TYIbIPIb.
ToKCHKaHTIEH ylaHyaa Gakbliay ToObIMEH canplcThiprania nmumdama AJIT — 262,4+23.4™ en/n, ACT —
279.,9+17,1" en/n, cintini thacgoraza 189,1+13,4" en/n neitin apTTHI, aJ JKaJlImbl OEJOK JICHTeii TOMEH-
neni. AJBIHFaH KOPCETKIMTED KaHyapiaapIblH 0ayslp KbI3METiHIH OY3BUIBIN, Oayblp MEH YHKBI O€3iHIeTi
[UTOJIOTHSUTBIK, YIIEPICTEPAiH KYLIEUTeHiH, OeJIOK CHHTE31HIH TOMEHJICTEHIH KOHE aF3aHblH 3aT aiMacy
YAepicCiHiH OY3bUIFaHIABIFBIH KOPCETEI.
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BJMSIHUE COJIEM CBUHIIA HA BUOXUMHWYECKHUE IMOKA3ATEJIH
B JIUM®E ) KUBOTHbBIX

AHHOTanusi. B craTbe yCTaHOBJIEHO BIHMSHUE )KUBOTHBIX Ha OMOXMMHYECKHE IOKa3aTelu JTUMQOUUTOB mpu
OTpaBJICHUM COJIIMH CBHHIIA. Bo3melicTBrE COJICii CBHHIIA, MX PACIIPOCTPAHEHHUE, BO3ACHCTBUE BPEAHBIX (DAKTOPOB B
OKpYy>Karollel cpesie, yCHICHHE YKOJIOTHYeCKONH 0OCTAaHOBKH B OKpYIKAIOLIEH Cpejie ONPEAENSIOT aKTyalbHOCTh 3TON
np06neM1>1. I/I3B€CTHO, YTO HOHBI TAXKCIBIX METAJIJIOB IIOCTCIICHHO HAKAIJIMBAKOTCA B JJIEMCHTax Opr)KalOLHeﬁ
Cpeabl U Jlanee epexosiT u3 arMocgepsl B BOIY U OPraHN3M YeJloBeKa. Y CTAaHOBJICHO, YTO BIIMSIHUE COJIEH TSIKEIBIX
METaJJIOB KPBIC, B TOM 4YHCIIE COJel CBMHIA, OKa3bIBAE€T OTPHULATEIHHOE BIMSHHE Ha JIUM(ATHYECKYI0 M KpOBe-
HOCHYIO CHCTEMY IO CPaBHEHHUIO C KOHTPOJIBHOM Ipynroi OMOXUMHYECKUX ITOKa3aTelei, YTO NPUBOANT K HapyIe-
HUIO OOMEHa BeUIeCTB B KpoBooOpameHun M juMdooOpamennn. B pesynbrare nccienoBaHus Oblia BbISIBICHA
aKTUBHOCTH (DEPMEHTOB KPHIC B HOPME H TIOCIIE OTPABJICHUS TOKCHKAHTOM. [Ipy ocTpoM OoTpaBieHUH HaOII0IaI0Ch
MOBBIIICHUE CojepkaHus mmenodHoi docdarazer B amMpe HAa 40%, a Takke MOBEHIMICHHE YPOBHS (epMeHTa
amuHoTpaHcdepassl Ha 71% u 83% COOTBETCTBEHHO, a cojep)kaHWe OOIIeTro OMINpyOHHA M CBA3aHHOTO OMIHPY-
OMHA CHIKEHO, YTO CBHUICTEIBCTBYET O HAPYHIICHWM (YHKIIMH MEYEHH, YCHICHWH LHUTOJOTMYECKHX IPOIECCOB B
MIEYCHH | TIOKETYTIOYHOM JKeJle3e, CHIDKeHUW CHHTe3a Oellka U HapylieHHnn Metabonu3ma. [Ipu Bo3aeiicTBuM coeit
CBMHIIA Ha OMOXMMHYECKHE MapaMeTpsl JUMGBl aKTHBHOCTh O-aMWIa3bl CHIKEHa Ha 22,7%, Ha OCHOBaHUHU
MMPOBCACHHBIX 3KCIEPHUMCEHTOB 6])1.]'[0 YCTAaHOBJICHO, YTO COJIU TAXKCJIbIX METAJJIOB 3HAYUTECIbHO CHUXAIOT YPOBCHb
TJIFOKO3bI B KPOBU, YTO OTPULATCIILHO BJIMACT HA MAPCHXUMY IIE€YCHU, ITIOYKU U IMMOYKHU, YBCIINYUBAsA €€ HOTpeGJ’IeHMe
B TKaHAX. Pe3yanaTb1, JOCTUTHYTBIC B XOA€ HCCIICAOBaHUs, MMO3BOJIUIIN C(l)OpMI/IpOBaTI) KOMIIJICKCHBIEC JAaHHBLIC O
BIIMSIHAW CBHHIIA HA JIMM(MATHYCCKYIO ¥ KPOBCHOCHYIO JIEATCIBHOCTh, OMOXUMHUYECKUE ITOKA3aTEeIN JTUM(BI )KUBOT-
HBIX KPBIC U MOTYT CITY)KHTh HAYYHOW OCHOBOM JIJISI IIOVICKA ITyTEH pEIICHNs JAHHOM MPOOICMEI.

KuroueBsbie cjioBa: KpBICH, 00IMiA O€JIOK, areTaT CBUHIIA, (EpMEHT, OMIHpYyOHH.
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THE IMPACT OF LEAD SALTS ON BIOCHEMICAL PARAMETERS
IN THE LYMPH OF ANIMALS

Abstract. The article establishes the effect on the biochemical parameters of animal lymphocytes in case of
poisoning with lead salts. The impact of lead salts, their spread, the effect of the harmful factors and the
strengthening of the ecological situation in the environment determine the urgency of this problem. It is known that
heavy metal ions gradually accumulate in the elements of the environment and then pass from the atmosphere to
water and the human body. It was found that the effect of heavy metal salts in rats, including lead salts, has a
negative effect on the lymphatic and circulatory system compared to the control group of biochemical parameters,
which leads to metabolic disorders in the blood and lymph circulation. As a result of the study, the activity of rat
enzymes was detected in normal and after poisoning with a toxicant. In acute poisoning, there was an increase in the
amount of alkaline phosphatase in the lymphatic system by 40%, as well as an increase in the level of amino-
transferase enzymes by 71% and 83%, respectively, and a decrease in the content of total bilirubin and associated
bilirubin, all this indicates a violation of liver function, increased cytological processes in the liver and pancreas,
decreased protein synthesis and impaired metabolism. When exposed to lead salts on the biochemical parameters of
the lymph, the activity of a-amylase was reduced by 22.7%. based on the experiments, it was found that heavy metal
salts significantly reduce the level of glucose in the blood, which negatively affects the parenchyma of the liver,
kidney and kidney, increasing its consumption in tissues. The results obtained in the course of the study allowed us
to form comprehensive data on the effect of lead on lymphatic and circulatory activity, biochemical parameters of the
lymph of animal rats and can serve as a scientific basis for finding solutions to this problem.

Key words: rats, total protein, lead acetate, enzyme, bilirubin.
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COMPARISON OF THE RADIATION SITUATION
IN THE AGRICULTURAL AND OIL REGIONS
OF THE ATYRAU REGION

Abstract. The article is devoted to the comparison of radiation levels in the Issatay and Makhambet districts of
the Atyrau region. Atyrau region belongs to the regions of the oil-producing industry, which in turn can lead to
environmental pollution, including radiation. Therefore, a radiation analysis was carried out to measure the exposure
dose on the territory of the Isatai region, in which the oil-producing industry is developed, and for comparative
analysis, the same measurements were carried out in the Makhambet region, where there is no industrial activity and
the region belongs to an agricultural region. The studies carried out show that, according to the average values of the
exposure dose in both regions, it is in close values, which range from 9 to more than 14 mR/h in the industrial region
(Issatay region) and from 10 to 11 mR/h in the agricultural region (Makhambet region). In the Issatay district,
according to the average values, there is a slight increased content. The data on the exposure dose rate at the entrance
to the village and in the center of the village show that in the Makhambet district, the exposure dose data is higher in
the center of the village than at the entrance to the village, while in the Isatai district the indicators at the entrance to
the villages are, on the contrary, higher. In the Issatay region, within the villages, the data are similar to the
Makhambet region, and outside the settlements, there is a slight increase associated with the additional load from oil
pollution. The data on the level of measurement height show that at the level of the earth's surface and at the level of
50 cm, the values of the exposure dose are close in the values of the two regions, while there is a difference at the
level of 1 m. In the Issatay region, the exposure dose is higher than in the Makhambet region, this may be due to the
relatively greater accumulation of gaseous radioisotopes that accumulate as a result of evaporation from oil fields.
The background radiation in both regions does not exceed the maximum permissible dose and is not hazardous to
health.

Key words: exposure dose, background radiation, micro-roentgen, agricultural area, industrial area.

Introduction. Nowaday, the impact of radiation on human health is a matter of serious public con-
cern. One of the most difficult problems is a major nuclear accident or the disposal of radioactive waste.
Getting more information about radioactivity or natural radiation allows us to objectively understand the
effects of radiation on human health [1].

In the broadest sense, radiation is the distribution of energy in space in the form of waves and
particles. These include infrared, ultraviolet, light and many types of ionizing radiation.

Information on the radiation situation can be obtained using modern dosimeters. Therefore, for the
timely detection of radiation, it is necessary to constantly monitor its level, assess its level and use
measuring instruments correctly [2].
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In the Atyrau region, there is a single areal increase in alpha activity up to 2.12 Bq/l and beta activity
up to 1.76 Bq/l in the extreme northeast of the Kyzylkoga region in the Uil river basin.

In terms of beta activity, there is a second latitudinal areal increase in the north of Kurmangazy
district with a maximum value of 1.37 in the water source with Asan [3]. This increase, as well as in the
southwestern regions of the West Kazakhstan region, is not accompanied by a widespread increase in the
values of alpha activity, except for the only water source in the village. Asan, in which the value of alpha
activity exceeds the value of beta activity and is 2.01 Bg/l. At the same time, the values of the volumetric
activity of radon in all studied areas of the Atyrau region do not exceed 4 Bg/l. In the Atyrau region,
4 territories (anomalous contours) with the highest radon hazard were identified: in the Kurmangazy
region - 2 (anomalous median ERAA value - 26 Bq/m?), Kyzylkoga region - 1 (38), Zhylyoi region -
1 (31). During radiometric measurements in rooms, increased activity was detected only in 1.4% of the
surveyed villages of the Atyrau region. In the Atyrau region, not a single excess of the EEVA of radon
was found above the standard of 200 Bq/m?® for residential premises and 310 Bg/m® for office premises.
The number of increases in EEVA of radon from 100 to 200 Bg/m’: Kurmangazy region - 15, Zhylyoisky - 5,
Kyzylkoginsky region—4 [4].

In order to study the radiation state, we carried out research on the territories of two regions, which
are very different from each other. The Makhambet region is located along the Ural River and the
availability of fresh water contributed to the development of agriculture in this region. Issatay region is
located off the coast of the Caspian Sea and the main activity in this region is oil production [5].

Methods. The basis of the presented material is the assessment of the results of radiation monitoring
in the Makhambet and Issatay districts of the Atyrau region, which is understood as the radiation
monitoring by the DRG-01T dosimeter. The absolutely safe level of radiation background for the
population is 30 mR/h. The territories of 7 villages in Makhambet region (Almaly, Taldykol, Saraishyk,
Zhalgansay, Makhambet, Tanday, Aktogay) and Issatay regions (Ergaliyev, Tushykudyk, Akkystau,
Zhanbay, Naryn , Zineden, Issatay). The studies were carried out at the entrance to the settlement and in
the center of the settlements at three levels: at ground level, 50 cm from the ground and 100 cm from the
ground [6].

Results. Deterioration of the dynamic equilibrium of radionuclides in the environment occurs due to
complex natural changes and human activities in agriculture and industry. There are two types of
radionuclides in oil and gas pollution. The first type is associated with uranium-rich shale. The amount of
uranium in the shale is 1000 g/t. The resulting Ra-226 gets into oil and gas and contaminates them with
radionuclides. Thus, oil and gas are converted into radioactive substances. Currently, oil and gas are
produced in different countries of the world and their radioactivity is measured [7,8].

Makhambet district - a district located in the central part of the Atyrau region, the center is the village
of Makhambet. It is located 70 km from the regional center along the Atyrau-Uralsk highway. The surface
is smooth. The soil is black and sandy. The main occupation of the population is agriculture. The
Makhambet region is divided into the following administrative territories: the villages of Akzhaiyk,
Aktogay, Alga, Almaly, Baksay, Beybarys, Esbol, Zhalgansay, Makhambet, Saraishyk [9].

Issatay district - a district in the north-west of the Atyrau region. Located off the coast of the Caspian
Sea, desert, flat, saline, saline, dry soil layer. Mainly engaged in oil production. The Isatay region is
divided into the following administrative territories: H. Ergaliev, Tushikuduk, Akkystau, Zhanbai, Naryn,
Zineden, Issatay [10].

The research results (figure 1) show that the average values of the exposure dose in the villages of the
Makhambet and Issatay regions are at the same level from 9.0 mR/h (Almaly settlement of the
Makhambet region) to 14.3 mR/h (Ergaliev settlement of the Issatay region). Average values for all
settlements are 10.6 mR/h in Makhambet district and 11.2 mR/h in Issatay district.

The values of the exposure dose at the entrance to the settlement and in the center of the settlements
are also marked with different values (figure 2). This difference was especially noted in the Makhambet
region for the villages of Taldykol (at the entrance - 7.6 mR/h and in the center of the village 13 mR/h),
Saraishyk (at the entrance - 12 mR/h, in the center of the village - 9.3 mR/h ), Aktogay (at the entrance
9.6 mR/h, in the center - 13 mR/h) and in the Issatay district for the villages of Zhanbay (at the entrance -
9 mR/h, in the center 10.6 mR/h), Zineden (at at the entrance - 9.3 mR/h, in the center - 11 mR/h), Issatay
(at the entrance - 12.3 mR/h, in the center - 7.6 mR/h). Outside villages, the exposure dose is less than in
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the village itself, for example, in the villages of Taldykol, Makhambet, Aktogay, Zhanbay, Zineden.
However, in some villages the opposite values are noted, for example, in the villages of Saraishyk,

Akkystau, Issatay [11].
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Figure 1 — Average values of exposure dose in Makhambet
and Issatay districts of Atyrau region, mR/h
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Figure 2 — Values of the exposure dose at the entrance to the village
and in the center of the villages of Makhambet and Issatay districts

The exposure dose values at different levels have different meanings (figure 3). At the 0 cm level, the
maximum values are typical for the settlements of Ergaliev and Akkystau (15 mR/h) in the Issatay region
and low values for the village of Issatay (Issatay region) - 7 mR/h, as well as Saraishyk (Makhambet
region) - 9 mR/h. At a level of 50 cm, the maximum values are in the Taldykol settlement of the
Makhambet region (16 mR/h) and 14 mR/h each in the Aktogay settlements of the Makhambet region and
Ergaliyev of the Issatay region. The minimum values are typical for the village of Zhanabay (6 mR/h) and
Naryn (7 mR/h) of the Issatay district. At a level of 100 cm, the maximum values were recorded for the
village of Naryn, Issatay region (17 mR/h) and 14 mR/h each in the villages of Aktogay, Makhambet
region and Ergaliyev, Issatay region [12].

If we take the average values for each level of exposure dose measurement (figure 4), then it can be
noted that they are all close in value and range from 10.4 mR/h (at the level of 100 cm) to 11.3 mR/h
(at the level of 0 cm) in the Makhambet region and from 11.2 mR/h (at the level of 0 and 50 cm) to

11.5 mR/h (at the level of 100 cm) in the Issatay region.

—— 9 —/——
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Figure 3 — Values of exposure dose for different levels
of measurement of villages in Makhambet and Isatai districts
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Figure 4 — Average values of the exposure dose for different levels
of measurement in the villages of Makhambet and Issatay districts

In the general picture, the studies carried out showed that the exposure dose values ranging from 7 to
16 mR/h in the Makhambet region (the minimum values are typical for the villages of Taldykol and
Aktogay at the entrance to the village, the village of Saraishyk and the maximum values in the village of
Taldykol and at the entrance in the village of Tanday) and in the range from 6 to 18 mR/h in the Issatay
district (the minimum values are typical for the village of Issatay and at the entrance to the village of
Zineden, and the maximum values were observed at the entrance to the village of Akkystau and Issatay)
[13,14].
Conclusion. According to the plan, control was carried out in two districts of the Atyrau region
(agricultural and oil). For comparison: the Isatay region has a higher indicator than the Makhambet region.
However, it is believed that the radiation background in both areas meets sanitary standards and does not
significantly affect the life and health of the population.

M.C. Ecenamanosa', K. Canamarosa’,
JI.X. Canragxuena?, K.C. Ecenamanona', A.E. Taenoeprenopa’
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ATBIPAY OBJIBICBIHBIH AYBLUIIIAPYAIIBLIBIFEI
’KOHE MYHAWJIbI OHIPJIEPJIETT PAIUALUSIIBIK )KAF JAWIbI CAJIBICTBIPY

AnHoTauus. Makana ATeipay oONbICHIHBIH McaTaii sxoHe Maxamber ayaaHIapbelHIAFEl paauanus JeHreHiH cabic-
TBIpyFa apHajFaH. ATblpay OOJBICHI MyHail eHIIpeTiH aliMakka jkaTalbl, Oyl €3 Ke3eriHje KopllaraH OpPTaHbIH, OHbBIH
ilIHAEe paJualusHbIH JIACTaHYbIHA oKelyl MyMKiH. COHIBIKTAaH MyHall @HepKociOi gaMbiran Vcaraii aiiMarbl ayMarbIHIa
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9KCHO3UIMSI JI03aChIH OJIIICY YIIIH pajnalMsiIblK Tajljay KYpPri3iial jKoHe CalbICTHIPMANbl Tallay YIIiH JI9J1 OChIHAAN
eqley XKyMblcTapsl MaxamOeT aliMarblHa XKy3€re achIpbULIbL, OHIIPICTIK OEJCEHAIIIr KOK oHEe aiiMak ayblImapya-
MIBUIBIK OHIPTre XKaTaapl. Op ayAaHna 7 aybll 3epTTeili. 3epTTey ayblliap ayMarblHa JKOHE 9P aybUIIBIH OPTAIBIFBIHA Kipep
aNJBIHAA KYPriziaai. Onuiey »KyMbICTapblHAa YII ACHTeWe: Kep JeHreiiHae, ®apThl MeTp OMIKTIKTE koHe Oip Mmerpie
JKYPri3iai. 3epTreyiiep KepceTKeH IeH, eki aifMakTa a SKCIO3HUIIMS T03aChIHBIH OpTallla MOHIHE COMKeC, 0J1 OHEPKACIINTIK
aiimakta (Mcaraii aiimarbl) 9-nan 14 mP/car. neiiin skoHe aybUIIapyainbUIbIK aiiMarbinaa (Maxamber o6mbickl) 10-HaH
11 mP/car apanbIFeiHa OONATHIH JKaKbIH MOHAE Oomaibl... Vcarail aynaHblHAa opTalla MOHre COWKec Ma3MyHBI a3jarl
XKOFapblIaraH. AybUIFa Kipe OepicTeri »oHE ayblil OpTabIFBIHAAFBl SKCIIO3MIMS J03aChIHBIH KOd(dUIMEHTI Typalsl
ManimMeTTep — MaxamOeT aygaHbIHIa IKCIIO3HUIHS JO3aChl TYPaJIbl MATIMETTEP aybULIBIH KipeOepiciHe KaparaHaa aybULIbIH
opTachiHIa, an Mcarail aynaHblHAa ayblIapAblH KipeOepiciHaeri KepceTKilTep, KepiciHile, sKOFapbl eKeHiH KepceTe.
By paguaiust GpoHBIHBIH aybUIIApAaH THIC TOMEHAITIHIH HOTHXECI 0OIybl MYMKIH, SIFHH PaJHalUsUIbIK JJaCTaHOAFaH, ai
ayblIIapAbIH ©31HAe MIEKTP PHEPTUACHIH Naiifanany TaOuru paaualnusHbl inliHapa apTTeipaibl. Mcarail aynaHelnaa, aybul
iminge MomiMerTep MaxamOeT aynmaHblHA YKcac, al aybll CHIPTBIHAA MYHAWIBIH JacTaHybIHAH OOJNaTBIH KOCHIMIIA
XKYKTemere OailaHBICTBI IIaMalibl ©ciM Oaiikamnasl. Ouniey OWIKTITiHIH ASHIreli Typasbl MaJliMeTTep xep OeTi AeHreninae
skoHe 50 cM meHreiiHae SKCIO3UIMS J03aCHIHBIH IaMajapbl €Ki aiiMaKThIH MIaMajapblHIa aKbIH eKeHiH KopceTei, al
1 M pmeHreitinne aiibipmambuiblK Oap. Mcarail aiimarpiHaa dKCo3unys A03ackl MaxaMOer aiiMarblHa KaparaHJa KOFaphl,
MYHail KeH OpbIHAApbIHAH OyJaHy HOTHIKECIH/IE XKHHAIATHIH ra3 TOPi3/Al paIuoU30TONTAPIbIH CATBICTHIPMAIBI TYPIS KOl
XKHUHaMyblHa OaitnanpicThl. Exi oOsbICTaFbl panuanusuiblk (JOH HICKTI payaljibl MeJIepIeH achaiibl ®oHE JACHCAYIJBIKKA
Kayinri emec.

Tyiiin ce3aep: SKCIO3MLIMIIBIK MOJIIEP, PAaAUanMsUIBIK (OH, MUKPO-PEHTICH, aybUIIIApyallbUIbIK ayJaHbl, OHII-
picTik aiimaK..

M.C. EcenamanoBa’', ). CantamaroBal,
JI.X. Canragxuesa’, K.C. Ecenamanosa', A.E. Taenoeprenosa’
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CPABHEHUE PAJTMAIIMOHHOMN CUTYAIIUU B CEJIbCKOXO3SMICTBEHHOM
U HE®TSHOM PETHOHAX ATBIPAYCKOM OBJACTH

AnHotauus. CraThsi TOCBANIEHA CPaBHEHUIO YpOBHeH paamanumu B Mcaraiickom m MaxamOeTckoM paifoHax
ATbIpayckoil 001acTu. AThIpayckas 001acTb OTHOCUTCA K pernoHaM HedrenoObIBaroliel oTpaciu, 4To B CBOIO Oodepelb
MOXET NPUBECTH K 3arps3HEHHIO OKpYXKaromleld cpeibl, B TOM YHCIIE W pagvanuoHHOH. [lodTtoMy OBUT mpoBeneH
pazualMOHHBIA aHaIM3 110 U3MEPEHUIO YKCIIO3MIUOHHOM J03bl Ha TeppuTopuu McaTalickoro paiioHa, B KOTOPOM pa3BUTa
HedTeno0bIBaoNIast OTPAcb U U CPaBHUTEIHHOTO aHaJH3a MPOBEIEHBI TaKHe kKe n3MepeHns: B MaxaMOeTckoM paiioHe,
[JIe OTCYTCTBYET HPOMBIIIEHHAS JIESITENbHOCTh, U PAaHOH OTHOCHUTCS K CEIbCKOXO3IHCT-BEHHOMY pETHOHY. B kaxmom
paiioHe ObIJIO MCClIeI0BaHO MO 7 MOCENKOB. MccnenoBaHus MPOBOAMINCH 10 BhE3/1a HA TEPPUTOPHHM MOCEIKOB U B LIEHTpPE
Ka)XJoro nocenka. V3mepeHust ObUIM CHeNaHbl Ha TPEX YPOBHIX, HA YPOBHE 3€MHOH MOBEPXHOCTH, BBIIIE HA BHICOTE
MOJIMETPa M Ha YpPOBHE OJHOTO MeTpa. [IpoBeneHHBIE HCCIIENOBAaHUS IOKA-3bIBAIOT, YTO IO CPEAHUM 3HAYCHHUAM
HKCIIO3ULMOHHON J03bl B 00eUX paiioHaX HAXOAUTCSA B OMM3KHX 3HAYCHUSX, YTO COCTAaBILIOT OT 9 no Gonmee 14 mMP/u B
npoMmebliieHHoM paiione (Mcaraiickom paiione) u ot 10 mo 11 MP/4 B cenbckoxo3siicTBeHHOM paiioHe (MaxamOeTckuii
paiion). B HcaraiickoMm paiioHe M0 cpeJHUM 3HAYCHUSM OTME-4aeTcs HeOOJIbIIOE MOBBINICHHOE colepkaHue. JJaHHbIe 1o
MOIIHOCTH 3KCIIO3UIIMOHHOM 103bl IIPU BbE3/I€ B IIOCENOK U B LIEHTPE MOCEIIKA [10Ka3bIBAIOT, 4YTO B MaxambeTckoM pailoHe
JTaHHbIE HKCIO3UIIMOHHOM J103bI BBIIIE B LIEHTPE MOCEJIKA, YeM IIPH BbE3JE B MOCENOK, Toraa kak B McaraiickoM paiioHe
[IOKAa3aTeNu [IPU BbE3JE B MOCEIKH, HA0OOPOT, BhIIIE. DTO MOXKET OBITh PE3yJbTaTOM TOI'O, YTO 3a TEPPUTOPHUU MOCEIKOB
paguanoHHbINH (QOH HIKE, TO ecTh He HaOMIoaeTcsl palualliOHHOTO 3arpsS3HEeHHUs], @ B CAMUX IIOCENKaX HCIIOIb30BAHUE
3JIEKTPO3HEPIHH YaCTUYHO IOBBIIIAET NPUPOIHYIO paauanuio. B McartalickoMm paliloHe BHYTPHU ITOCENIKOB JaHHBIE CX0XHU C
MaxamOeTckuM paiOHOM, a 3a MpeAeNaMH IOCEJIKOB OTMEYACTCS HE3HAYMTEeNbHOE IIOBBIICHHE, CBS3aHHOE C
JIOTIOJTHUTENBHONW HAarpy3koil oT He(TSHOro 3arpsi3sHeHus. JJaHHbIE 10 YPOBHIO BBICOTHI U3MEPEHMS MOKA3bIBAIOT, YTO HA
YpOBHE 3€MHOI MOBEPXHOCTH U Ha ypoBHE 50 CM 3HAYEHHsI KCIIO3UIIMOHHON JI03bI OJU3KHU MO 3HAYCHUSM JBYX PaHOHOB,
TOrJa Kak OTMeyaercsi pasnuuue Ha ypoBHe | M. Pagmanuonnbiii ¢oH B o0eux pailoHaX He NPEBBIIAET IPEIEIbHO-
JIOITyCTUMOM J103bI M HE SIBJIICTCS OMACHBIM IS 370POBbSI.

KuaroueBble ci10Ba: SKCHO3UIMOHHASA J103d, PaJUallMOHHBIA (DOH, MUKPOPEHTTEH, CEeIbCKOXO3SICTBEHHbIH paiioH,
MPOMBIIIJICHHBIN paiioH.
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PRODUCTIVITY AND ACCUMULATION OF HEAVY METALSIN
THE GRAIN OF VARIOUS GENOTYPES OF SPRING BARLEY UNDER
CONDITIONS OF SOIL CONTAMINATION WITH COPPER AND LEAD

Abstract. Environmental pollution, especially by chemical substances, is one of the most powerful factors in
disrupting components of the biosphere. Currently, the biosphere receives a lot of pollutants. Among them are
significant heavy metals. Among the chemical elements, heavy metals are the most toxic. The danger of increasing
the content of heavy metals in the soil and heavy metals in the atmosphere is associated with active absorption and
accumulation of plants, which not only negatively affect their active actions, but also threaten human and animal
health. The danger of metals is that they have a cumulative effect and retain these toxic properties for a long time. In
connection with the task of studying the gene pool of cultivated plants in the conditions of technogenic pollution, the
study of metal resistance of barley varieties was carried out in order to identify promising forms for growing in the
East Kazakhstan region, as well as breeding donors that collect the minimum amount of pollutants. The results
obtained allow us to suggest donors resistant to heavy metals that can be used in breeding and genetic research.
Barley is a concentrated product for animals, as the composition is rich in starch and protein. Barley seeds, along
with amino acids, protein, lysine and tryptophan, which cannot be replaced by another substance, are preserved better
than in other crops. Barley in Kazakhstan ranks second after wheat. The East Kazakhstan region is favorable and in
demand for growing barley. However, the damage to the vessels by heavy metal affected the commissioning of the
product. The most effective way out of this is to prevent the genetic and physiological effects of the genes of these
tolerant (hardy) species. Genotype identification is a new and unexplored area of invention for products that grow
against heavy metals in plants.

Keyword: heavy metal, barley grain, phytostabilization, genotype.

Introduction. Currently, the problem of soil contamination of industrial and agricultural territories
with heavy metals is relevant. Heavy metals occupy one of the leading places among all environmental
pollutants. Many representatives of this group of substances, such as lead, copper, zinc, and cadmium,
even in very small amounts, can cause immunological, oncological, and other types of diseases. As a
result of research conducted by scientists from different countries, it is proved that about 70% of heavy
metals enter the human body with food [1]. The maximum soil pollution is observed near industrial
centers, megacities, and major highways [2]. Anthropogenic activities pollute the environment with the
following types of heavy metals: mining and metallurgy-As, Cd, Pb and Hg; industry - As, Cd, Cr, Co,
Cu, Hg, Ni and Zn; atmospheric deposition - As, Cd, Cr, Cu, Pb, Hg and U; agriculture - As, Cd, Cu, Pb,
Se, U and Zn; and waste disposal - As, Cd, Cr, Cu, Pb, Hg , and Zn [3].

The main sources of anthropogenic input of heavy metals into the environment are metallurgical
enterprises, thermal power plants, quarries and mines for the extraction of polymetallic ores, transport,
chemical means of protecting crops from diseases and pests, burning oil and various wastes, etc. [4. 5].
The most powerful halos of heavy metals occur around ferrous and especially non-ferrous metallurgy
enterprises as a result of atmospheric emissions. The effect of pollutants extends for tens of kilometers
from the source of elements entering the atmosphere. The size of human anthropogenic activity can be
estimated from the following data: the contribution of technogenic lead is 94-97% (the rest is natural
sources), cadmium - 84-89%, copper - 56-87%, Nickel 66-75%, mercury — 58%. Most of the heavy metals
contained in industrial dust and gas emissions are usually more soluble than natural compounds [6].
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Soil cover is a mandatory component of any ecosystem that is actively exposed to negative factors
that disrupt its state [7]. Crop products grown in such areas accumulate heavy metals in concentrations
above the maximum permissible concentrations. Thus, the analysis of soil and plant samples taken from
the territories of key areas of the agricultural zone of Stavropol revealed the maximum value of Zn
contamination indicators and an increased copper content exceeding the MPC by 2-2. 5 times [8]. Zinc,
lead, and cadmium are relatively easily accessible to plants, so these elements have the highest risks of
accumulation in dangerous concentrations.

Knowledge of the biological characteristics of agricultural crops helps to solve the problem of rational
use of soils with different levels of heavy metal pollution. This should take into account: the culture,
variety, and parts of the plant used. Taking all this into account, on soils with a low level of pollution, it is
possible to obtain a fairly clean crop of grain crops without much risk. It is shown that there are significant
genotypic differences in the accumulation of cadmium in maize leaves and grains, which may be based on
genetic factors. Now, when contamination of cultivated soils has become relatively common and is likely
to continue, the identification and creation of varieties with the ability not to accumulate heavy metals for
polluted territories is almost the only real solution to emerging environmental problems. To do this, it is
necessary to study the plant gene pool and identify forms that accumulate the minimum amount of
ecotoxicants in the commercial part of the crop [9].

Objects and methods of research. The object of research in this work is the genotypes of spring
barley from the collection of the East Kazakhstan research Institute of agriculture. The experiment studied
varieties and genotypes of spring barley: Despina, L-202, genotype 488-A, genotype 120-A, L-201.

Growing plants in conditions of natural pollution. The plants were grown in the primary seed
nurseries of the research and testing site of the VKNIISKH, in the conditions of natural environmental
pollution, in the suburban area of Ust-Kamenogorsk, East Kazakhstan region, North-East direction, 3 km
from the city border. The area of the experimental plot is 5 m2 in three-fold repetition. Seeding is
mechanized, divided, the seeding rate is 5 - 6 million germinating grains per 1 ha. The width of the aisles
is 15 cm, the space between the rows is 50 cm.

The soil cover of the experimental site is represented by ordinary heavy loamy Chernozem, widely
distributed in the foothill-steppe zone. The soil of the experimental site has a neutral reaction (pH 7.0).
The average humus content in the arable horizon is 2.6 %. The soil is moderately provided with easily
digestible nitrogen (22.6-18.4 mg/kg of soil), highly provided with mobile potassium (390-400 mg/kg of
soil) and low provided with mobile phosphorus (16.3-18.5 mg/kg of soil).

Predecessor — black steam after winter plowing — 23-25 cm. When laying the experiments, soil
preparation, sowing and plant care were carried out according to the accepted technology of barley
cultivation in the foothill steppe zone of Eastern Kazakhstan. Early spring harrowing, cultivation, pre-
sowing cultivation. Care of plants (rolling, weeding by hand).

Determination of the content of heavy metals in the soil of the root zone and in grain. The
concentration of heavy metals (zinc and cadmium) was determined using an atomic absorption
spectrophotometer. The method of atomic absorption spectrophotometry (AAS) is based on the property
of atoms of chemical elements formed when solutions of used substances are sprayed in a "cold" flame
(acetylene-air, propane-air, etc.) to absorb light of a certain wavelength. The radiation intensity of low-
pressure gas-discharge lamps after the light passes through the flame of the combustible gas and its
absorption by the atoms of the element under study is recorded photoelectrically. Samples of grain and
soil of the root zone taken in the field of natural soil contamination with heavy metals were salted in a
muffle furnace. The exposed material was treated with nitric and hydrochloric acids and water was added.
The atomic absorption of experimental and control samples was measured using an atomic absorption
spectrophotometer.

Determination of the coefficient of biological accumulation of metals. One of the characteristics that
reflects the level of accumulation of heavy metals by crops is the coefficient of biological accumulation.
We calculated bioaccumulation (coefficient of biological accumulation) as the ratio of the average content
of heavy metals in plants to their average content in soils,

Ct

Kc=
Cav
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where KC is the coefficient of biological accumulation; CT is the metal content in the plant, mg/kg; SSR.
is the metal content in the soil cover, mg/kg [10].

Determination of plant survival. To determine the survival rate of plants, the number of spring
durum wheat plants per unit area that rose and remained before harvesting was calculated. The difference
between these indicators can be used to judge the survival rate of plants during the spring-summer
vegetation period.

Determination of vegetative indicators and productivity under conditions of natural pollution

Phenological observations, field and laboratory assessments, and records were carried out according
to generally accepted methods [11].

Observations were made for the following phases of development - seedlings, tillering, vegetation
renewal, exit into the tube, earing, flowering, ripeness.

Productive bushiness was determined in plants. Plants were dug out on each variant and the actual
number of stems per plant (total, including productive ones) is calculated. The arithmetic mean, obtained
by dividing the total number and number of productive stems by the number of plants, characterizes the
total or productive bushiness, respectively, depending on the variety.

Plant survival was determined. Plants were counted during the full germination phase and before
harvesting. The number of preserved plants (%) is calculated by the formula:

(Cx100)
B =

Ba

where: B — the number of plants preserved for harvesting, %; B, — the number of plants in the full
germination phase, PCs. per m*; C — the number of plants to harvest, PCs. per 1 m?.

The yield was determined by direct weight method. Grain moisture was determined by weight
method. Grain samples are taken from each plot in aluminum cups with a tight lid, weighed and dried at a
temperature of 100° — 105° C to a constant weight of about 4 - 6 hours, then calculate the formula:

X=B:H

where: X — grain moisture, % ; B — mass of evaporated water, g; H — raw weight, g.
The standard 14 % humidity is recalculated using the formula:

X = Yx(100-b) / 100-s,

where: X is the yield reduced to standard humidity; Y is the yield obtained; b is the yield humidity (%);
C is the standard humidity for this object.

When analyzing plants by elements of the structure of the grain crop yield, 10 plants were selected
from each plot of all repetitions of the experiment.

The results of research and their discussion. First of all, the content of the studied heavy metals in the
soil of the root zone of various genotypes of spring barley was studied, since East Kazakhstan is an
industrial center with a developed mining and non-ferrous metallurgy and the soil can be contaminated
with heavy metals.

Atmospheric technogenic load changes the soil profile and leads to the formation of contrasting
technogeochemical anomalies in the upper soil layer [12]. A polyelement technogeochemical anomaly of
heavy metals with one center and a large peripheral zone is formed around metallurgical enterprises,
which are characterized by a high content of heavy metals in the soil, and an unfavorable sanitary and
environmental situation.

Research results and discussion. The results of the study of the lead content in the soil of the root
zone of various genotypes of spring barley showed that in relation to the MPC of lead for soils, there is an
excess of one and a half to 1.9 times (figure 1).
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Figure 1 - lead content in the soil of the root zone of various genotypes of spring barley in relation to the MPC

The ratio of the lead content in the soil of the root zone to the regional Clark was also determined.
Regional Clark took over the background content of element in soil and compared them with the obtained
value of the amount of metal in the soil in accordance with the view that the content of elements in the
topsoil should be compared with the background, under the background of the element content mean or
srednerynochnoj the content of chemical substances in the soil, not podvergalsya technogenic impact, or
"clarky" - the average content of chemical elements in the earth's crust [13].
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Figure 2 — lead content in the soil of the root zone of various genotypes of spring barley in relation to the regional Clark

The content of copper in the soil of the root zone of various genotypes of spring barley was also
studied (figure 3,4).
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Figure 3 — Copper content in the soil of the root zone of various genotypes of spring barley in relation to the MPC
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The results of the study of the copper content showed that in relation to the MPC of copper in the soil,
there is an excess of 1.4 -3.0 times (figure 3).

The ratio of the copper content in the soil of the root zone to the regional Clark was also determined.
Studies have shown that in Relation to the regional Clark, the excess of copper content is observed only in
the soil of the root zone of the L-201 genotype, while in other variants, the excess of Clark is not
observed.

Copper content in the soil of the root zone
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Figure 4 — copper content in the soil of the root zone of various genotypes
of spring barley in relation to The regional Clark

Thus, the study of the content of copper and lead in the soil of the spring barley root habitat zone
showed an increased content of the studied elements, both in comparison with their MPC for the soil, and
lead in comparison with the regional Clark. Thus, all the studied genotypes are stressed by the increased
content of lead and copper in the soil. At the same time, the lead content makes a greater contribution to
stress, since in comparison with its natural content in the region, the excess is 2.4-3.0 times.

Similar data were obtained in other studies. M. V. Pasypanova found that the permissible level of Pb,
Cd, Cu and Zn was exceeded at the foundry dump near the metallurgical plant, which affected the state of
vegetation. In Chernozem soils and in wheat and potato plants in the zone of enterprises of the West
Siberian region, there is an annual accumulation of lead with an excess of MPC in soils by 2.0-5.4 times,
in plants by 1.5 - 2.8 times [14].

Determining the accumulation of the studied elements in seeds is the most important indicator
studied, since barley grain is used in the production of feed.

Our research has shown that lead ions accumulate in the seeds of all genotypes of spring barley and
their amount exceeds the MAC for grain by about 14 -25 times. According to the number of lead ions
accumulated in the seeds of plants of various genotypes of spring barley, they can be arranged in the
following order as they decrease: Despina > L-202 > genotype 120-A > L-201 > genotype 488-A.

The 488-A genotype accumulates lead ions less than other genotypes, the Despina variety
accumulates the most, while the other genotypes of spring barley show intermediate values of this element
content (figure 5).

The lead content in seeds of spring barley
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Figure 5 — Lead content in seeds of various genotypes of spring barley in relation to MPC.
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Determination of the biological accumulation coefficient showed that the 488-A genotype accumu-
lates the least lead, and the Despina spring barley variety accumulates the most.

Table 1 — CBA of lead of various genotypes of spring barley
in conditions of soil contamination with heavy metals

Lead Despina Genotype L-202 Genotype 488-A Genotype 120-A GenotypeL-201
CBA 0,24 0,18 0,15 0,19 0,16

By the number of copper ions accumulated in the seeds of plants of various genotypes of spring
barley, they can be arranged in the following order as they decrease: genotype 120-A > L-202 > Despina >
genotype 488-A > L-201. The smallest amount of copper in seeds contains genotypes L-201 and 488-A,
the largest — genotype 120-A.

Table 2 — CBA of copper of various genotypes of spring barley
in conditions of soil contamination with heavy metals

Copper Despina L-202 Genotype 488-A Genotype 120-A L-201
CBA 0,15 0,13 0,12 0,15 0,07

Determination of the coefficient of biological accumulation (table 2) showed that the L-201 genotype
accumulates the least copper, although the soil of the root zone of this genotype has the highest content of
this metal, compared to the soil of the root zone of other genotypes of spring barley. Most of all, the seeds
of the Despina spring barley variety accumulate copper.

When plants are grown on metal-contaminated soils, heavy metals negatively affect the photosyn-
thesis process. The interaction between toxic metals and the photosynthetic apparatus can lead to changes
in the functional activity of chloroplasts [15], and the interaction of metals with cytosolic enzymes and
organic substances.

In particular, copper (Cu), being a toxic heavy metal, in plants is a part of plastocyanin involved in
photosynthesis, and some other copper-containing proteins, and oxidative enzymes. However, even double
the optimal concentrations of copper can cause a negative effect. Thus, the adverse effect of copper with
its increased content was reflected in the form of a decrease in the accumulation of phytomass, tissue
hydration, absorption of ions of some other metals and their translocation through the plant, and the
content of chlorophyll in rapeseed [44]. Mechanisms of plant adaptation to the toxic effects of copper are
based on the functioning of low-molecular organic stress-protective compounds, protective macromo-
lecules and antioxidant systems, chelation, sequesterization and compartmentalization of heavy metals.
[45, 46].

Conclusions:

1. Under conditions of soil contamination with lead and copper ions in seeds of various genotypes of
spring barley, the lead content exceeds, and the copper content does not exceed the MPC for grain.

2. The L-201 genotype of spring barley can be recommended for use in breeding and genetic studies
as a donor of copper resistance.

3. The main role in the formation of yield under conditions of polymetallic soil contamination is
played not only by the mass of the main ear and side shoots, but also by sufficient plant survival during
the spring-summer vegetation period.

4. The L-201 Genotype can be recommended for cultivation in conditions of soil contamination with
copper ions, since it shows the lowest coefficient of biological accumulation of copper and is
characterized by high yield.
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On-Dapabu areigarsl Kazak yiTTeiK yHEBEpeuTeTi, AnMathl, KazakcTan

TOIBIPAKTBIH MbIC )KOHE KOPFACBIHMEH JIACTAHY KAFJIAWBIHIA
KA3JIBIK APITAHBIH TYPJII TEHOTUIITHAEI'T ACTBIKTA
AYBIP METAJIJAPABIH OHIMALIIITT MEH Y KUHAKTAJIYBI

Annoranusi. OpTaHbIH XUMIBUIBIK 3aTTapMEH JIACTaHYBl — OMocdepa KOMIOHEHTTEPl OY3BUIBICHIHBIH KYIITI
(hakTopiapsiHbIH Oipi. Ka3ipri yakpITTa Onocdepara KONTEreH JacTalThIH 3aTTap XKuHaTyaa. OnapabiH imIiHae ayblp
MeTaniap efdyip OpbIH ajambl. XMMHJIBIK DJIEMEHTTEp apachblHAa ayblp MeTalngap aca Yibl OOJBII CaHalalbl.
TonbipakTa ayblp MeTaJul oHe artMocdepaiarbl ayblp METAJUl MOJIIIEPIH KOFapbUIaTy Kaymi eCIMIIKTIH OenceH/i
OpeKeTiHe Tepic ocepiH TUTiI3yMeH Karap, agaM MeH >KaHyapjap IEHCAyJbIFbIHA KaTep TOHIIPETIH ©CIMIIKTepIiH
Oesncenai ciHipintyiHe, >KMHayblHa OailJlaHBICTBI OONBIN KeJeni. MeTannap KayinTuliriHe oJapiblH KyMYJSITHBTI
acepi 0ap koHE y3aK YaKbIT OOWBI COJ yJIbI KacHeTTepHi OOMbIHAA CaKTam Kalaybl jKaTaabl. TeXHOICHI JIACTaHy
KarIaibiHIa MOJICHU OCIMIKTEpAiH T'eHJIK KOpBIH 3epTTey MiHieriHe Oaitnanbictsl Lbirbic Kasakcran eHipinzme
ecipy YVIIIH TNepcreKTHBanbl (opMaiapibl, COHIAW-aK JaCTAMTBIH a3 CaHAbl 3aT JKUHAWTBIH CEJICKIHSIIBIK
JIOHOpJIAapAbl aHBIKTay MaKCaThIHAA JKa3[bIK apla COPTTapblHBIH METajFa Te3IMIUIIIH 3epTTey Heri3re allbIHbL.
AJTBIHFaH HOTWOKEINep achUITYKBIMJIBI XKOHE TeHETHKAIIBIK 3epTTEyNIepAe NailallaHbLTybl BIKTUMAJ ayblp MeTajliapra
TO3IMI TOHOpNApIbl YCHIHYFa MYMKIHIOIK Oepemi. Apma — jXaHyapiapfFa apHaJFaH KOHIICHTpPAaIMsUIAaHFaH ©HIM
OoxpIn caHanmagbl, cebebl KypaMbl KpaxMmaliFa jkoHe Oellokka Oail. ApmaHbIH I0HI aMHHKBIIIKBUIAPBIMEH KOca
Oernok, Oacka 3aTreH ajiMacThlpyFa OOJIMAWTBIH JIM3MH MeH TpunrtodaH, 0acka NakpULAapra KaparaHaa JKaKChl
caxkrairan. Apra Kazakcran OoiibIHIa ecipiiyi )karbiHaH Oupaiiiad keitin ekini opeiaaa typ. sreic Kazakcran
OHIpI apra JIoHIH ecipyre KOJalIbl )koHE CYpaHBICKa ne. AJaiiia TaMbIpJIaphl ayblp MeTaJIMEH 3aKbIMIaHFaH/IBIKTaH,
OHIMHIH KOJIJJaHBICKA €HyiHe acep THri3ai. bylaH MIBIFyIbIH THIMAL JKOJIJApbl TOJIEPAHTTHI (IIBIAAMIBUIBIK) TYPIi
aTajJFaH JIaKbll T'€HIH T€HETHKAIBIK J>KOHE (PU3MOJIOTMSUIBIK TYPFBIA CBIPTKBI 9CEpJEH cakram Kainy. ['eHOTHNTi
uaeHTH(UKALNSIIAY — OCIMIIKTEP/IIH ayblp MEeTaJapFa Kapchl 6CETiH, OHEPTaObICTHIH JKaHa, FhUIBIMU 3€PTTEIMEreH
OarpITHL

Tyiiin ce3mep: ayslp MeTai, apna J19Hi, GUTOTYPAKTBUIBIK, TEHOTHII.

P. A. AanioaeBa, M. H. Kaamaxamn,
3. A. UnenoBa, C. JI. Atadaesa, H. IIl. AxambaeBa, H. M. AyTxaHoBa

Kazaxckuil HaroHATBHBIN YHUBEPCUTET IMEHH aib-Dapadu

YPOXKAMHOCTD U AKKYMYJISIHUS TSKEJBIX METAJLJIOB
B 3EPHE PA3JIMYHBIX TEHOTHUIIOB APOBOI'O SYMEHS
B YCJIIOBUAX 3ATPAZHEHUSA ITIOYBBI MEJIBIO 1 CBUHIIOM

AHHOTanus1. 3arpsisHEHUE CpeJibl, 0COOCHHO XMMHUYECKHMH BEILIECTBAMH, SIBJISIETCS OJHUM U3 CaMbIX CHIIBHBIX
(hakTOpOB HAPYIICHUSI KOMIIOHEHTOB Orocdepsl. B HacTosmee BpeMs B Onochepy mOCTyImaeT MHOKECTBO 3arps3HU-
tened. CpeM HUX — 3HAYUTENIBHBIC TsDKENble MeTalulbl. Cpell XMMHUYECKUX 3JIEMEHTOB HamOoliee TOKCUYHBIMHU
SBJISIIOTCS TsDKEJbIe MeTauIbl. ONACHOCTh NOBBIMECHUS COAEPXKAHHS THKEIBIX METAUIOB B TOYBE M TSKEIBIX
METaJUIOB B aTMocdepe CBs3aHa C aKTHBHBIMU BCACHIBAHHMSIMHU M CKOIUICHHMEM PACTEHMH, KOTOpbIe HE TOJBKO
OTPHULATENBHO BIMAIOT Ha UX aKTHBHBIE NEHCTBHA, HO U YIPOXAIOT 3J0POBBIO YEIOBEKA M JKUBOTHBIX. ONAacHOCTb
METaJUIOB 3aK/II0YaeTcs B TOM, YTO OHM OOJamaloT KyMYJIATHBHBIM ACHCTBHEM M COXPAHSIOT TH TOKCHYHBIC
CBOICTBa B TEYEHHE JJIMTEILHOTO BpeMeHH. B cBsizu ¢ 3amavell u3yueHus reHo(OHIA KyJIbTYpHBIX PAacTeHHH B
YCIIOBUSIX TEXHOT'€HHOT'O 3arpsi3HEHHUsI OBUIO MCCIIEIOBaHNE METANIOCTOMKOCTH COPTOB SIUMEHS C LEJIbIO BBISIBIICHHS
MEepPCIEeKTUBHBIX (hOpM /Il BeIpaiuyBanus B BoctouHo-Ka3zaxcTaHCKOM pervoHe, a Takke CeNEKIIMOHHBIX JOHOPOB,
coOMparoIMX MHHUMAaJIbHOE KOJMYECTBO 3arps3HuTened. llomyueHHbIE pe3ysbTaThl IIO3BOJSIOT IPEUIOKHUTH
YCTOWYMBBIX K TSDKENBIM METaJlIaM JIOHOPOB, KOTOPBIE MOTYT OBITh MCIIOJBb30BaHbl B INIEMEHHBIX M '€HETHYECKUX
UCCIIEOBAaHMAX. S[UMEHb SIBJISETCS KOHIEHTPUPOBAHHBIM NPOJYKTOM JUIS JKMBOTHBIX, TaK Kak cocraB Oorar
KpaxMaioMm u 6enkoM. CeMeHa sSTAMEHSs, Hapsiy ¢ aMHHOKHCIIOTaMH, OeJIOK, TIN3KWH U TPUNTO(aH, KOTOPhIe HE MOTYT
OBITh 3aMEHEHBI IPYTMM BEIECTBOM, COXPAHEHHI JIydllle, YeM B JAPYTHX KyubTypax. Sumenp mo Ka3zaxcrany
3aHMMaeT BTOPOE MECTO IIOCie MIIeHMIBl. Bocroyno-Ka3axcTaHCKHil perroH GiiaronpusTreH W BOCTpeOOBaH IS
BBIpalyBaHHus sYMeHsA. OIHAKO IOpaKeHHE COCYHOB TSDKENbIM METAJUIOM IOBIMSUIO Ha BBOA NPOAYKLUHUH B
neiicteue. HanGonee 3(GEKTHBHBIMH ITyTAMH BBIXOAA W3 3TOTO SBISIOTCS NPEIOTBPAICHUE I'€HETHYECKOTO U
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(PU3MOIOTUUECKOTO BO3JECHUCTBHS T€HOB OTHX KYJbTYp TOJIEPAaHTHOrO (BBIHOCIMBOrO) BuAa. VpeHtnduxaums
TCHOTHUIIOB SIBJISIETCS. HOBBIM, HAayYyHO HEHM3yUEHHBIM HAalpaBJIeHUEM H300pETeHUH TaKuUX MHPOJIYKTOB, KOTOpBIE
pacTyT MPOTUB TSXKEJIBIX METAJIOB PACTEHHUH.

Ki1roueBble cj10Ba: TSHKEIBIA METAILI, 36pHO SIUMEHS, (PUTOCTAONIN3ALMS, TeHOTHII.
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USING MICROORGANISMS FOR SOIL PURIFICATION
FROM HIGH-PARAFFIN CRUDE OIL

Abstract. This paper presents the research data aimed at resolving the problem of soil purification from high-
paraffin crude oil using microorganisms.Samples of oilcontaminated soil were taken from the walls of the oil storage
pit at the Uzen oilfield. According to the analysis of the oilcontaminated soil samples, the share of oil was 28 %, the
share of mechanical impurities — 9.7 %, and the share of water — 60 %.It has been found that according to the
API(American Petroleum Institute) indicators, that oil chemical composition may contribute to its rapid
decomposition during bioremediation. Paraffin hydrocarbons are also easily decomposed by bacteria. The bacterial
preparation «SHER» was used in laboratory experiments.The method of bacteria immobilization with the «SSHER»
biological product on the medium made from screenings of shell limestone wastes has been chosen.The conditions
for conducting experimental laboratory studies on cleaning oil-contaminated soils by biological remediation are
described.According to the results of the research, it was established that the immobilization of bacteria of the
biological product "Sher" by a carrier in the form of sifting limestone-shell rock showed a high degree of purification
of oil-contaminated soil (88.63%).To study the further activity of bacteria, experiments were conducted on the
secondary use of thesolution of residual mother waterof the biological product "SHER", used in the process of
cleaning oil-contaminated soil.The results of experimental studies using solution of residual mother water and
immobilization by screening showed the degree of soil purification (45.7%).

Thus, based on the results of studies of the drug "SHER", it can be concluded that this drug can effectively
neutralize oil products in the soil.

Keywords: soil, oil, microorganisms, biological product, screenings, immobilization.

Introduction.The main environmental problem arising from various accidents at oilfields where
high-paraffin crude oil is developed is the contamination of soil and surface waters. At the same time, the
water-and-air conditions of the soil are disrupted, and a sharp reduction of the natural redox reactions
occurs.

A widely known and a priority line of efforts in soil purification and remediation of oil-contaminated
soil (OCS) is bioremediation [1,2]. It is known that complete decomposition of petroleum hydrocarbons
requires exposure to many bacteria of various species, mainly lactic acid bacteria (LAB). The SHER
biological product used for soil purification from oil is based on Lactobacillus and Pediococcus, which
form the core of this group of bacteria. It has been found that upon immobilization of carbon-oxidizing
microorganisms (COM) with LAB of theLactobacillusgenus, exopolysaccharides are stably formed in
them. Thus, stable degradation of hydrocarbons is achieved. Lactobacilli have a strong potential for
synthesizing exopolysaccharides. The possibility of bacterial cells' growth and reproduction in the
presence of the medium is also manifested. With that, the degree of the cells' immobilization may achieve
75-85 %. Researchers have found that paraffin hydrocarbons are most easily decomposed by bacteria.
A promising line of efforts for soil purification from oil is COM immobilization on various media (peat,
vermiculite, etc.). It is known that a neutral medium is perfect for biodegradation[3]. For instance, for
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saline (alkaline) soil, the introduction of a medium in the form of shell limestone screenings improves the
contact of OCS with the microorganisms. It helps neutralize the medium.

The cells of the product bacteria immobilized on the medium are not subjected to leaching and
weathering, and retain viability under direct exposure to solar radiation. In this regard, the use of
biological products with several types of microorganisms immobilized by a medium made of local
materials is relevant.

The work has been aimed at experimental studying and at assessing the effectiveness of purifying the
soil contaminated with such oil using the SHER biological product.

Materials and methods.The physicochemical properties of the oil were studied at the Ken-Sary LLC
accredited chemical laboratory. The oil density at 20 °C and 15 °C was determined according to normative
document (ND) KR ST 2.153-2008/ST RK. The mass content of water was determined following
ND GOST 2477-65. The concentration of chloride salts was determined following ND GOST 21534-76.
Chloride salts were extracted from the oil with water, followed by color-indicator titration of the aqueous
extract from the oil solution. An oil sample was thoroughly stirred for 10 minutes by shaking in a
flask,and filled with water to 2/3 of its capacity. Immediately after shaking, the oil sample was pipetted for
analysis. The mass content of solids was determined following ND GOST 6370-83.

Identification of the consortium of microorganisms in the SHER biological product.The data
about the total quantitative (in percent) microbial composition of the biological product at the gene level
were obtained at the Scientific Production Center for Microbiology and Virology LLP in Almaty,
Kazakhstan. The new-generation method of sequencing on a MiSeqllluminia (USA) full-fledged
sequencer was used. The data were processed using the MiSeqReporter application by comparing the V3
and V4 regions of the [6STRNA gene to the corresponding sections of the reference strains in the
Greengenes Database international database [4]. The data were obtained directly from the product, without
the stage of cultivation on a nutrient media. Twenty-three organic compounds were identified with the
probability of at least 90 % using the chromatographic analysis of the hexane extract from a sample of the
soil purified from oil. The Agilent MSD ChemStation (version 1701 EA) software was used for
controlling the system of gas chromatography and data processing.

The chemical and mineralogical composition of the screenings of shell limestone wastes. The
chemical and mineralogical composition of a sample of shell limestone was studied at the Central
Laboratory for Certification Testing of Construction Materials LLP (TselSIM LLP) in Almaty,
Kazakhstan. The X-ray diffraction analysis (XRD) was performed on a modernized CuK, radiation
DRON-3M diffractometer with appropriate software. The XRD patterns were obtained in the angles
interval of 10...70 degrees. The sample was prepared according to the following scheme. Initially, the
tested substance was crushed in an agate mortar to powder, the powder was then placed into a Plexiglas
cuvette pre-lubricated with vaseline, and pressed a little. Next, in order to remove the texture, the excess
of the powder was cut off with a razor blade. The derivatographic analysis (DTA) was performed on
an upgraded Derivatograph Q-1500D installation made by the MOM Company. For the analysis, the
sample was prepared in the following order. The tested substance was crushed in an agate mortar to
powder. A weighed sample of the tested substance was then placed in a crucible. Thermograms were taken
up to the temperature of 1,000 °C with the heating rate of 10 °C per minute. Al,O3; powder was used as the
reference in the thermocouple; the thermograms were taken up to the temperature of 1,000 °C with the
heating rate of 10 °C per minute.

Results and discussion.The effectiveness of purification of the soil contaminated with high-paraftin
crude oil was studied using the «SHER» biological product developed at «Scientific Industrial Enterprise
Altai Agro Farm Ltd». It is known that decomposition of petroleum hydrocarbons with biological products
requires studying the soil type in the area. It is also necessary to consider the level of soil contamination
with oil.

Samples of oilcontaminated soil(OCS) were taken from the walls of the oil storage pit at the Uzen
oilfield. The soil cover at the Uzen oilfield is represented by gray-brown desert soil. This soil is formed on
the carbonate and gypsum eluvium of Sarmatian limestones, in the conditions of the sharply nonleaching
type. The total share of salts is 1.128 %, including chlorine — 0.06 %, sulfates — 0.72 %, calcium —
0.305 %, and magnesium — 0.05 %. In general, the soil in this region ranges from gray-brown desert soil to
saline soil, the same as throughout the entire coastal zone of the Caspian Sea [5,6]. According to the
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analysis of the OCS samples, the share of oil was 28 %, the share of mechanical impurities — 9.7 %, and
the share of water — 60 %. It is known that oil chemical composition influences the decomposition rate.
Lower molecular weight of the product contributes to greater intensity of its decomposition. In the studies
of USA scientists in the field of bioremediation, the API (American Petroleum Institute) gravity indicator
was used, which reflected these differences in the oil chemical composition. For instance, crude oils with
the API index more than 30 and the density less than 876 kg/m® decomposed faster (within a few weeks
and months). However, if the API index of crude oil was less than 20 (density more than 934 kg/m?), the
decomposition process extended to three years or more. Table 1 shows some properties of the studied
high-paraffin crude oil.

The table shows that according to the API indicators, this oil features the chemical composition that
may contribute to its rapid decomposition. For instance, the properties of the high-paraffin crude oil from
the Uzen oilfield, which therefore has a high congelation temperature within +30 — 36 °C, allow
bioremediation, since the density of this oil in API degrees is more than 30. As to its qualities, this is a
unique sweet crude oil, from which high-index (100 and above) motor oils are obtained.

The concentration of asphaltenes in oil (C4) is much higher than that of polycyclic aromatic
hydrocarbons (C). This property of the Uzen oil at the early stages of thermal decomposition, as a result of
the asphaltenes' transition to the second phase, ensures formation of a microheterogeneous system. As a
result, asphaltenes rapidly turn into carboides (Carbo — coal; Eidos — similar).

Table 1 — Some properties of the sump oil from the Uzen oilfield

Physicochemical and chemical (main components) properties Unit of measurement Value
of oil with high congelation temperature
Density API 31.4-357
kg/m’ 856.7 —874.1

The reaction of the medium pH units 73+£0.5
Congelation temperature °C +30—+36°C
Humidity % 13.7+2.6
Soil air mg CO2/(dm-h) 0.317
Nitrogen by Kjeldahl % of weight 0.138 - 0.975
Paraffins % of weight 13.6 -21.8
Asphaltenes % of weight 0.7-2.7
Silica gel resins % of weight 16.1 -23.8

The bioremediation experiment was performed at the «Ecology and chemical engineering» laboratory
following the technology that consisted of mixing contaminated soil with the biological product and the
medium. One-and-a-half-liter 20 cm high containers were used. During the 10 days of the experiment in
the summer, when the temperature reached 35 °C, constant conditions were maintained at the laboratory.
The temperature was maintained within 20 £ 2°C, the pH of the medium — within 6.7 — 7.3, and humidity —
within 60 — 70 %. Soil humidity was determined by drying a soil sample to the constant weight at
105 = 5°C. An important indicator of soil bioactivity, which testified to the live activity of soil and
activity of the biota, was soil respiration. The intensity of the microbial biomass respiration was
determined following the Rowell's method [5].

The «SHER» biological product is based on the Lactobacillus and Pediococcus LAB, which form the
nucleus of this group of bacteria, as well as the gram-negative spore-forming bacteria (Citrobacter
freundii), which develop well in contaminated soil. Currently, bacterial strains of the Lactobacillus genus
are widely used by researchers for developing new probiotics [7]. NGS sequencing of the consortium of
microorganisms in the SHER biological product identified a microbiome of the following type: Firmicutes
(96.42 %), Proteobacteria (1.78 %), unclassified (1.4 %), and other phyla (0.4 %). The dominant species
in the community were the Lactobacilluscamelliae bacteria (15.24 %). At the class level, 96.15 % of all
the representatives of the consortium were identified as Bacilli, of which 95.69 % of the bacteria at the
level of the order were identified as Lactobacillales. Classification at the level of the family identified the
share of the Lactobacillaceae bacteria taxonomic unit as 95.28 %.

The SHER biological product was used as the ML. A plastic container (40 liters) was filled with
20 liters of water without chlorine, and 1 kg of the product was placed into it. The water was stirred with a
wooden handle until complete dissolution, after which fifteen more liters of chlorine-free water were
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added. The mixture was thoroughly stirred and left for 26 hours without closing the container for
awakening the microorganisms. The dosages of introducing the SHER biological product as the ML are
shown in table 2. The scientific novelty of the experimental studies was that the authors used an adsorbent
in the form of limestone waste for achieving the efficacy of soil purification from oil by increasing the
activity of COM [8].

For instance, in the experiments, the medium for immobilizing the bacteria in the composition of the
«SHER» biological product was the screenings of the shell limestone wastes from the Uzen quarry. The
physicochemical composition of the screenings was the following: carbonate calcite CaCOs with a small
amount of magnesium carbonate Mg(CO3) and dolomite CaMg(CO3). The content of CaO was 53.59 %,
and that of CO, — 43.71 %. The content of pure calcite was 56 %, and that of CO, — 44 %. Immobilization
of COM in the SHER biological product on the limestone medium with stirring the solution for 3 — 5
hours contributed to the stable degradation of hydrocarbons only on the second day of the experiment
[8,9].

Upon contact of the oil in OCS with the ML, the process of its decomposition by microorganisms
started. Paraffin hydrocarbons in the oil were most easily decomposed by bacteria. The oil film on the
surface of the solution prevented aeration. During the mixing process, oxygen was absorbed by the ML,
which contributed to decomposition of lighter hydrocarbons with the release of a strong odor. Calcite in
the screenings contributed to a more intense release of emulsion.

The presence of various bacteria species in the SHER biological product allowed achieving higher
degree of oil degradation. The data in the experiments, show that increasing the dosage of the biological
product (to 1.2 1) did not improve the effectiveness of soil purification from oil. At this stage, the reason
was difficult to explain, since it required additional experiments. Thus, immobilization of bacteria in the
SHER biological product on a medium in the form of shell limestone screenings showed a high degree of
OCS purification (88.63 %) (figure 1). The appearance of the initial sample of OCS and a photomicro-
graph of purified soil are shown in figure 2.

Indicators of the OCS with high paraffin content purification with the
EM-Eco product

Initial o1l content in Afer two days Purification efficacy, Afer three days Punfication efficacy,
the OCS, w'kg 0% L
—M—OC S Screenings: BP D OCS: Screenings: BP3 OCS: Screenings: BP2

Woeight ratios
04kg06kg101 03kg03kg121 D6kg04kg121

Figure 1 — The degree of OCS purification from oil using the SHER biological product

This result of OCS purification was obtained in a very short time at the laboratory. It is known that
the bacteria that show a high degree of soil purification from oil at a laboratory are not always effective in
real conditions. In this regard, in the future, in order to substantiate the effectiveness of the «SHER»
biological product, studies will be performed directly in the area of DOW accumulation.
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Figure 2 — The appearance of the initial OCS (1) and a photomicrograph of the purified soil (2).
Light crystals of paraffin are visible on the photo

To study the further activity of the bacteria, experiments were made on the secondary use of the
residual mother liquor (RML) of the SHER biological product used for purification from organic wastes
[10]. One-and-a-half kilogram samples of oil sludge (OS) in the form of a hardly separable emulsion were
taken from the upper layer of the sludge tank. For long-term storage of OS, sludge tanks had three layers:
the upper (hardly separable emulsion), the middle (contaminated water), and the bottom (with the
predominance of mechanical impurities). On the surface of the sludge tank, no oil film was present. The
surface of the OS samples was cleaned from the layer of dust and sand abrasive.

According to the results of the analysis, the content of the oil sludge in the samples was 28 %, that of
mechanical impurities and residues of sand abrasive — 36 %, that of paraffin and asphaltene-resinous
impurities — 26 %, and that of water — 17 %. The RML was filtered to remove the emulsion that had
formed during the previous soil purification experiments. With that, the RML was used without delay
[11]. Upon the secondary use of the RML with immobilization of the bacteria on a limestone medium
during the work, same as in the above experiment, the substrate based on OS and screenings of shell
limestone was stirred with the addition of the RML and water (table 2). Stirring was performed for two
days 6 — 8 hours a day.

Table 2 — The results of the secondary use of the SHER ML

Indicator Variants (No.) of the experimental studies in OCS purification
No. 1 No. 2 No. 3
Formulation OS:Screenings:RML:H20 | OS:Screenings:RML:H20 | OS:Screenings:RML:H20
Weight ratios 50 g:70 g:20 m1:80 ml 50 g:60 g:50 m1:50ml 100 g:135 2:200 m1:20 ml
Initial oil content in OS, g/kg 13.8+£3.7 13.8+5.14 27.6+4.9

Residual oil content in the OCS
after two days
Purification efficacy, % 28.9 17.4 23.9

Residual oil content in the OCS 75429 01+47 198+ 4.7
after three days

Purification efficacy, % 45.7 34.1 28.3

9.8 +4.1 11.4+3.8 21.0+£2.9

The highest effectiveness of cleaning soil using the RML and immobilization by the screenings was
reached in variant No. 1 (45.7 %) after three days, with the ratios (OS:Screenings:RML:N,O) equal to
(50 g:70 g:20 ml:80 ml).

Conclusion. In the experimental studies, determined that paraffin hydrocarbons are most easily
decomposed by the Lactobacillus and Pediococcus LAB, on which the «<SHER» biological product is
based.

Immobilization of the bacteria of the biological product on a medium made from local material in the
form of screenings of shell limestone wastes has contributed to stable oil degradation.

The presented data indicate the undoubted relevance of this direction, which is associated with the
pollution of the natural environment with high-paraffin oil, experimental studies of the solubility of
paraffin and the use of advanced bioremediation methods for soil purification.
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Resolving this problem requires a detailed study of the COM ecology and the mechanisms of bacterial
communities functioning in OCS. With that, the main task is identifying the main biological factors and
the climatic conditions that determine the effectiveness of oil degradation in the soil. Consideration of the
biological factors and the climatic conditions is very important in developing biological products.

For instance, the demanded bacterial products offered by companies in Europe, the USA, Japan, and
Russia have been developed for specific climatic regions. The use of these biological products in other
countries with sharply different climatic, and, therefore, different biological conditions, is sometimes
ineffective. The knowledge gained during the research can contribute to further development and
improvement of the methods of OCS biological purification.
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TONBIPAKTBI )KOFAPBI TAPA®UH/II MYHAUTAH
MUKPOOPI'AHU3M/IEPMEH TA3APTY

Annotanusi. J)KympIicTa MUKpPOOpraHU3MAEpl KOJJaHy apKbUIbl TOIBIPAKTHI JKOFapbl HapaduHai MyHahaaH
TazapTy MOCEJECiH MIeNTyre OarpITTalIFaH 3ePTTEy HOTIDKENepl KenTipiared. MyHail mactaraH TONBIPAK ChIHAMAIaphl
©3€¢H MYHall eHIpy KE€H OpHBIH/IAFbl KUHAFBIII-KaMOaHbIH €pHEYIHEH albiHAbl. MyHal JacTaraH TONBIPAKTHI Talgay
HOTHXKeNepi OoibIHIIa KypaMbiHaa MyHail 28%, MexaHuKanblK Kocna 9,7% xone cy 60% kypanbsl. API kepcet-
KimTepiHe coiikec (American Petroleum Institute) MyHa#iIpIH XUMISUIBIK KypaMbl OMOpeMenualius KE3iHIe OHBIH
KbUIAM BIIBIpAYbIHA BIKMAT eTeTiHi aHbIKTanael. CoHpai-ak, mapaduHai KeMmipcyTeKTep OakTepUsIMEH OHai
BIIBIPANTHIHABIFE OaliKan sl TOmbIpaKThl MyHalIaH Ta3apTy YIUiH 3epTXaHaibIK 3epTrreyiepne «SHER» Oakrepus-
JBIK mpenapatsl nainanansuiasl. «SHER» OnonpenapaThlHBIH HETi31 — CYT KBIIKBUIABI MUKPOOPTaHW3M KOHLIOP-
muymaaps! Lactobacillus xone Pediococcus 6omnbin caHanmaapl, onap OAKTEPHSIHBIH OCHI TONTAPHIH, COHBIMEH KaTap
JmacTaHFaH TombIpakTa kakchl aaMuThiH (Citrobacterfrendii) may TyOsIpMaWTBIH TepiM TpaMIsl OaKTepHsIIapIbI
KanemmTacteipansl. «SHER» OwompenapaThiHBIH OakTepHsACHIH MMMOOMIN3AISIIAYIIB PETiHIE TaCBIMAIAFBIIT
OKTac-yIyTac KaJIbIKTAPBIHBIH YHTaFbl TaHAAIIbl. BHONOTMANBIK pemenuanust oIici apKpUIbl MyHall J1acTaraH
TOMBIPAKTEI Ta3aPTYIbIH 3KCIEPUMEHTTIK 3€PTXaHANIBIK 3€PTTEY JKYPri3y IIApTTapbl CHIIATTAIFAH. 3€PTTEy HOTHKE-
nepi Ooiipiamia «SHER» Onomnpemaparsl OakTepHsIapblH OKTac-yiIyTacThl YHTAK TYPIHAETi TachIMalAayIIbIMEH
HMMOOMITH3AIMsIIay MYHal JIacTaraH TOIBIPAKThI Ta3apTyJbIH JKOFaphl JopeskeciH kepcerti (88,63%). bakrepus
OeJIceHILTIrIH OfaH opi 3epTTey YLIIH MYHai JlacTaraH TOINBIPAaKThl Ta3apTy yuepiciae maipanansuiran «SHER»
OuomnpenapaThIHBIH KaJIbIK KYHIIPT €pITIHAICIH eKiHII peT mnaiijaiaHy OOWBIHIIA SKCIEPUMEHTTEp KYPri3uiii.
KyHripT KangplK epiTiHIiHI maiiianaHy KoHE oKTac-yJlyTac YHTarbIMEH MMMOOMIM3aLMsIay apKbUIbl XKYpri3iireH
HKCIIEPUMEHTTIK 3€pPTTey HOTHXKEJIepl TOMBIPAKTHI Ta3apTy Aapexeci (45,7%) eKeHIiriH KepceTTi.

Conbimen, «SHER» npenapatbiH 3epTTey HOTHKeNepi O0ibIHIIAa Oyl TIpenapaT TONBIpaKTarbl MyHail eHIMIIepiH
THIMAI OeHTapanTaHIbIpa anaasl IeTeH KOPHITHIHIBI )KacayFa 00Ia bl

Tyiiin ce3aep: TombIpak, MyHai, MUKpOOpPTaHU3MIEP, OHOIpenapar, YHTaK, AIMMOOMIIA3AITHS.

I'.2K. Kenxeraes!, A.H. bopan6aesa', A.K. Cepuxoaena’,
C. Coipabibexkbisbl!, T.I. Ucanos?

Yessenov University, Akray, Kazaxcran;
Tenepanbubiii qupextop TOO «ScientificIndustrialEnterprise«AltaiAgroFarmLtd», Akray, Kazaxcran

OUYUCTKA ITIOYB OT HE®TH
C BBICOKUM COJAEP) KAHUEM ITAPA®UHA MUKPOOPT AHU3MAMUN

AnHoTauus. B nanHO# paboTe mpencTaBiIeHBl pe3yNbTaThl UCCIICAOBAaHNN, HAIIPaBICHHBIE Ha PEUICHHE MPoo-
JeMBbl OYHCTKH IIOYB OT HE(TH C BBICOKMM COJEpKaHHeM mapaduHa MHKpoopranusMamu. I1poOer HedTesarpss-
HEHHOW TOYBBI ObUTM OTOOpaHBI C OOPTOB aMOapa-HAKOMHTENS Ha MECTOPOXIEHUH HedTemoObrunm Y3eHb. [lo
JAaHHBIM aHaIM3a HedTe3arpsa3HeHHOW I0YBBI, COZEpXKaHUe B HEW He(TH cocTaBisuio 28%, MEXaHHYECKHX MpHMeceil —
9,7% u 60% Boabl. YcCTaHOBIEHO, 4TO, coryiacHO mokasateneii APl (American Petroleum Institute), xumudeckuit
cocTaB He()TH MOXKET CHOCOOCTBOBaThH OBICTPOMY €€ pasjoKeHHI0 NpH Ouopemeanaunu. Takxe mnapaduHOBbIE
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YIJICBOAOPOABI JIETKO pasjiararoTcsi OakrTepwsaMmu. sl OYMCTKU MOYB OT He(TH B JIaOOPATOPHBIX SKCIIEPHMEHTAX
ucnoip3oBaics OGakrepuansHblii Tpenapatr «SHER». OcnHoBa Omomnpenapata«SHER» — xoHCOpIIyMOB MOJIOYHO-
KHCJIBIX MUKpoopranusmMoB Lactobacillus u Pediococcus, xoTopbie (GOpMUPYIOT sIIpO 3TO# Tpymmbl OakTepuid, a
TaKkKe TrpaMOTpHULaTeNbHble cropoHeoOpasylomue Oakrepun (Citrobacterfrendii), xopomo pa3BuBaroniuecs B
3arpsi3HEHHBIX MOuYBaX. BeiOpan crocod mmmoOwim3aunu Oakrepuii Ouonpenapara «SHER» Ha HOocuTene B Buze
OTCeBa M3 OTXO/0B M3BECTHAKA-paKylIedHnKa. OMUcaHbl yCIOBHS TPOBEICHHUS IKCIIEPUMEHTAIBHBIX J1Ja00paTOPHBIX
UCCJIEJOBAaHUN II0 OYMCTKE He(TEe3arpsA3HEHHON IOYBBI METOAOM Ouoyiornmueckoil pemenmannu. Ha ocHoBaHuMM
Pe3yJIbTaToOB MCCIIEIOBAHMH YCTaHOBIEHO, YTO MMMOOWIM3anus Oakrepuit Ouonpenapara «SHER» nocurenem B
BHUJI€ OTCEBA M3BECTHSIKA-PAKYIICYHHKA [T0KA3aIa BBICOKYIO CTENICHb OYHCTKH Hedre3arpsa3HeHHOH ouBkH (88,63%).

Jus mccnenoBaHWs AadbHEHIIE akTHBHOCTH OakTepwii OBLTH IMPOBEAEHBI AKCIEPUMEHTHI IO BTOPHUIHOMY
UCIIOJIB30BaHMIO OCTaTOYHOI'0 MAaTOYHOro pactBopa Ouonpenapara «SHER», HCIIOIb30BaHHOrO B IIPOLIECCE OUMCTKH
HeTe3arps;3HeHHOH MOYBBL. Pe3ynbTaThl 3KCHEPUMEHTANbHBIX HCCIEIOBAaHUH C HCIONB30BAaHHEM OCTaTOYHOTO
MaTOYHOTO pacTBOPa M MIMMOOMIIM3AIIEH OTCEBOM ITOKa3aa CTENeHb OUYMCTKH MOYBHI (45,7%).

Takum o6pa3oM, Mo pe3ynbTaTaM IPOBEIEHHBIX McciaenoBanuid npenapata «SHER» MoxHO caenaTs BBIBOI O
TOM, YTO JJaHHBIH Ipernapar MoxeT d3(GEKTUBHO HEUTPaIH30BaTh HE(YTEIPOAYKTHI B TIOUBE.

KaioueBbie ci10Ba: nousa, He(hTh, MUKpPOOPTaHU3MBI, OMOTIpENIapaT, 0TCEB, MMMOOMIIM3ALIHSL.
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MORPHOLOGICAL CHARACTERISTICS AND BIOECOLOGICAL
PECULIARITIES OF DEVELOPMENT OF TUTA ABSOLUTA POVOLNY
(LEPEDOPTERA:GELECHIIDAE) UNDER LABORATORY CONDITIONS

Abstract. The article provides data on the determination of morphological features and bioecological features of
the development of a particularly dangerous object Tuta absoluta (Povlony) in laboratory and greenhouse conditions.
In greenhouses and laboratory conditions, the imago begins to actively mate 3-4 hours before sunrise. In laboratory
conditions, females lay eggs on the surface of leaves (35%), below (45%), stems (15%), fruit leaves (5%), but the
fruit was not laid. After hatching from the eggs, the larvae chew through the entrance to the mesoderm of the leaf and
penetrate for 5 minutes. The Larva Of T. absoluta is almost cylindrical in shape, with a distinct head, three pairs of
pectoral legs, and five pairs of ventral pseudopods. After completing all five stages of development, the larvae
emerge from the mine, and sometimes pupate there. Before pupation, the larva changes its color from dark green to
light green. The pupa of the tomato moth, as in other Lepidoptera, is of the “obtecto " type, that is, with the future
appendages of adults. It has the shape of a cone 4.5-5 mm long and 1.3-1.5 mm wide, greenish in color, turning to a
more intense brown, and at the end of development becomes brown.

In the population, females predominate over males. At a temperature of 15°C and 33°C the ratio of female to
female life expectancy varies. The higher the air temperature, the more females predominate in the population.

Keywords: tomato, tomato moth, eggs, caterpillar, pupa, imago, temperature, humidity, development.

Introduction. 7. absoluta, included in the European and Mediterranean plant quarantine and
protection organizations (e & D) as a quarantine form in the A1l classification list in 2004. However, since
the phytosanitary instruction 2000/29/EC does not contain information about it, the import of tomato fruits
imported through export from third countries to the European Union is not prohibited, and quarantine
checks were not carried out [1]. It is obvious that this situation has spread to countries around the world,
including in Europe, despite the good organization of the plant protection service.

In the United States, to reduce the spread of 7. absoluta, the departments of animal husbandry and
plant protection (APHIS) regularly update the list of countries that have passed technical inspection of all
imported goods and received permission to export tomato fruits.

The distribution biology of this species can be divided into several stages: emergence, adaptation, and
distribution [2]. Local (endemic) exuberance of the tropical zone in the last decade as a result of this
property is rapidly spreading in the fields and introduced into the production of tomatoes, for example, in
southern Europe and North Africa. Quickly entered the entire world production of vegetable crops as a
particularly dangerous pest.
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In recent years, tomatoes have been intensively grown in covered areas in the southern and South-
Eastern regions of Kazakhstan. This provides only 67% of the domestic demand in the off-season.
Therefore, we depend on imported goods coming from outside. According to the center for trade policy
development JSC, Kazakhstan received 41855 tons of tomato products from Central Asia and other
countries in 2017 [3]. As a result of this exchange trade, T. absoluta, a quarantine pest of tomato culture,
has already entered the territory of Kazakhstan for the first time. Tomato moth can enter the territory of
Kazakhstan with imported goods, as this dangerous pest is found in neighboring countries. In the Bukhara
and Tashkent regions in 2015, tomato fruits were found damaged by the tomato moth [4].

According to the plant quarantine service of the Republic of Kazakhstan, in 2015 a particularly
dangerous pest of vegetable crops was detected in Aktobe, Kyzylorda, Turkestan and Zhambyl regions,
and in 2016-in Atyrau, Aktobe and Almaty regions [5].

Research materials and methods. Laboratory practice was held in the laboratory "useful arthropods"
of the Kazakh research Institute of plant protection and quarantine named after Zh. Zhiembayev from
30.04.2018 to 30.09.2018. As a parent population, 7. absoluta was collected in the southern region of
Kazakhstan from the Kulan greenhouse. Tomato seedlings that were planted and grown 50 days ago as a
plant are managed. Tomatoes were sown in plastic containers with a diameter of 15 cm, which were in the
ratio of soil: peat (1: 1). In a 40x40x50 cm cell, the mother population was bred by placing 4 plants. It was
carried out with the control of development and harmfulness at different temperatures. The experiment
was repeated 5 times, the results were taken into account every day. The development stage of 7. absoluta
occurred between the minimum stage of 80C and the maximum temperature of 38°C. In practice, in the
temperature range of 8-9°C, 10-13°C, 15-18°C, 20-23°C, 25-28°C, 30-33°C and 35-38°C, the humidity was
50-60% and the photoperiod was 16: 8 (L:D). Light showed luxometer 910-970 LUX model "TKA-LUX".
Since our region is located in the temperate zone, data on development activity during this period is very
necessary.

A mole of tomato was sent to a cell for 4 tomato plants in the ratio of 1: 1 (figure 1).

Figure 1 — Tomato plant damaged by the fruit moth in the experiment

The type of imago in tomatoes was determined by the external description and signs of the genital
organ of males A. A. Sineva et al Authors with data and the determinant of the vole family [6,7].

Research result. At rest, 7. absoluts body is yellowish, gray, and rod-shaped with a length of 5-6 mm.
The wingspan is 10-13 mm. In the upper part of the forewings, clear black lines are visible, arranged in
rows, radially arranged in yellow-yellow color, along the extreme walls of the wings there are dashes
formed by gray scales. On the main half of the wing, black dots are visible, if some are clear, others are
not noticeable.

The forewings of 7. absoluta are thin, lance-shaped, and the margins, especially the underside, are
scaly. The hindwings are trapezoidal, curved, with a fringe on the outer side. At rest, the wings stick to the
body (figure 2 a).

The head went from yellowish to black. Mustache rings are white and black. The bottom is usually
black, with the addition of thin white dashes. In the head Department, you can observe simple eyes [6].
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In the pest population, females are somewhat predominant. The male is separated from the female by
the structure of the wings, the male consists of one large bristle, and the female-of three thin bristles. The
underside of the male's abdomen is dirty whitish, the edges of which turn to gray, the female is white, with
4 black lines curved along the edge. Females lay 70-260 eggs.

To more accurately determine which species the tomato moth belongs to, you can find out by the
structure of the male's sexual organ. The male's penis is hook-shaped, with a large Prong located in the
center of the inner side.

C

Figure 2 — Stages of development of Tuta absoluta: a-imago, b-egg, c-star, d-pupa

Adults are beginning to glow for 3-4 hours before sunrise. Usually in the southern part of Kazakhstan,
it gives 7-9 generations per year, and the indicator changes from South to North. It develops intensively in
greenhouse conditions from spring to autumn.

Eggs are elliptical-cylindrical, without fins, length-0.35-0.38 mm, width-0.22-0.25 mm, light white
color, the color corresponding to the development of larvae inside, varies from yellowish to brown.
Chorions are covered with a microscopic grid (Fig. 2B).

According to research p. Estea, females lay eggs mainly on plant leaves (73%) and a smaller part on
stems and edges (21%), on bowl leaves (5%) and on green fruits (1%) [8].

Under laboratory conditions, females lay eggs on the front side of the leaves (35%), on the underside
(45%), on the stems (15%), on the Cup-shaped leaves of the fruit (5%), and egg laying on the fruit is
extremely rare. Oviposition on fruits was not observed even according to the studies of A. Monsterat [9].
Females, under favorable conditions, lay eggs in a chain on a leaf plate.

The caterpillar is cylindrical in shape, the head is clearly visible, there are 3 pairs of legs on the chest,
and 5 pairs of false limbs on the stomach. At this stage, the pest is very dangerous. The newly made
asterisk is not large (0.5 mm), the color is yellowish. As the colors develop (figure 2 in), they change to
yellowish-green. On the back there is a noticeable scarlet color, in the form of a spot or in the form of
lines arranged in width. At the front wrought iron legs there are hooks of different sizes, arranged in a
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circle. The development of a starship consists of 4 stages. Caterpillars from eggs, moving away from their
origin (especially if they are in groups), after 3-40 minutes feed only on parenchymal tissues, penetrating
inside, creating a vertical hole up to 0.2 mm wide on the surface of leaves and fruits. First, the caterpillar
increases in length, and then begins to blur in width. When reaching the size of 5-7 mm, the affected area
of the leaf becomes an enlarged spot (mine) up to 1-2 square cm. From the damaged parts of the leaf,
excrement in the form of granules is clearly visible. With dense damage, the affected areas on one sheet
expand, connecting with each other. In this case, if the surface of the leaves is not enough for all the
caterpillars, they leave their original places and go in search of other parts of the plant to complete the
development stage.

The food of the caterpillars in the leaves and fruits of the bowl is different. A caterpillar that has
emerged from an egg on the leaves of a bowl, due to its limited size, is forced to wander for 1-2 days,
leaving its original zone, and begins to penetrate the fruit. It is usually observed when the leaves and stems
are not able to complete their development, that is, they do not lay eggs on the fruits, but explain their
damage. The holes located around the bowl on the fruit are faintly visible at first, as they are often covered
with petioles. Only a few days after the penetration of asterisks, holes begin to be visible, as the damaged
parts become black as a result of the accumulation of excrement. In the case of mine propagation, the fruit
may be subject to necrosis, as the cause is the ingress of secondary pathogens through damaged pathways.
The most dangerous can be considered damage to the growth point at the top of the stem, since in this case
the growth and development of the entire plant stops. Damage to the product from the pest reaches
80-100% (figure 3).

Studies on the biology of tomato moth development at air temperatures from 8 to 38°C are shown in
table 1.

Table 1 — Duration of development of Tuta absoluta (day) depending
on the air temperature (Laboratory of Biological plant protection, 2018)

Air temperature, °C Day - Total number of
eggs larva pupa imago days

8-9 15,34+0,44 46,9+0,90 31,2+0,41 32.8+1,08 126,24+0,71
10-13 8,375+0,37 39,8+0,74 18+0,57 20+1,6 79.57+0,82
15-18 7,8+0,13 28,6+0,57 12,540,25 23+0,5 71,9+£0,36
20-23 5,4+0,20 11,140,20 7,6+0,27 17,2+0,65 41,34+0,33
2528 4,60,20 10,9+0,20 6,3+0,22 16,9+0,41 38,7+0,26
30-33 1,8+0,13 7.14+0,17 5,04+0,10 16,2+0,41 30,18+0,41
35-38 3.2+0,13 8,8+0,41 5.44+0,27 16,4+0,27 33,84+0,27

* The experiment was conducted in laboratory conditions.

The results of the study show that the lifespan of eggs, caterpillars and pupae decreases with
increasing average temperature, and also weakens as a result of lower weathering. The lower temperature
threshold of the egg, caterpillar, and pupal development stage is 8-9° C.

According to the data shown in table 1, the duration of the development of the average period of
harmfulness of a starship is from 10 to 25 days. These data show that the normal development of a starship
depends on many indicators, including temperature and the quality of the power source. In our practice, at
70C, stargazers fall into suspended animation. Well, the most suitable temperature showed an interval of
25-28°C and 30-33°C. With these indicators, the starlet develops quickly, with a sufficient amount of food,
the duration of development is reduced,and the size of the pupae reaches 5-5.5 mm. The temperature of
30-33°C was the most suitable for starships. Their transition from one stage to another took 2-3 days. If
the air temperature indicator decreases, the duration of development will continue. And if you rise above
the norm, the periods of development will continue. A sharp decrease or instantaneous increase in air
temperature will negatively affect the viability of the imago. Therefore, controlling the temperature regime
allows the imago to influence the life span. In practice, it turned out that 85.2% of adults ceased to exist as
a result of a sharp decrease or increase in temperature. To do this, use shelters that shade from the sun in
greenhouse conditions, or lower the external temperature conditions at the beginning of the growing
season of tomatoes.

In practice, the duration of development of the same asterisk can last several days, if there is a lack of
food, the development stage may not end in one place, but go to another. Under such conditions, their

— 114 ——




ISSN 2224-5227 1.2021

shape and size do not correspond to the stage of their own development. Only by looking at their head
capsule and other identifying marks can we determine what stage of development the Stargazer is at,
meaning the Stargazer and pupa will have a much smaller shape than usual. However, the imago from the
doll will also be smaller in size .

Surviving from unfavorable environmental conditions, caterpillars, feeding in the plant tissues, after
completing the development stage, go to the pupa outside the leaf (figure 3). After hatching from the
leaves, the pupa passes within 2 days. At this stage of the star-shaped development of the pest, it is
favorable for secondary treatment with contact (chemical and biological) preparations.

After development is complete, most star-shaped animals fall to the ground or are wrapped on a silk
elephant (7-9 mm long) on the same leaf, to which soil particles can adhere. In our practice, we found that
72.8% of starworms were rolled up on the leaf surface of an elephant, and then, after completing the
puppet stage, from the number of adults that flew out. After the caterpillars completed the development
stage, we scraped the surface part of the plant into a separate cell, and the soil in a plastic container was
placed in separate cells. The air temperature and humidity were at the same level. Depending on the
temperature in each experiment, the imagos began to fly for a certain period of time. At this point, the
undeveloped pupa determined the output ratio of paternity and motherhood (table 2). the Caterpillars are
looking for a dry leaf and stem for the pupa. Finding a comfortable place, they weave themselves silk
cocoons. Thus, the caterpillar returns to the cocoon even on withered leaves and stems.

Table 2 — The ratio of males to females in the resulting population (Laboratory of Biological plant protection, 2018)

Temperature, °C Starworms Number of males, Number of females, The ratio of the male
PCs. PCs. to the female
15-18 13,2+1,17 13,4+1,15 13+1,32 1:0,97
20-23 14,6+1,6 13+1,17 16,2+1,7 1:1,2
25-28 20+1,75 17,2+1,02 22,8+1,38 1:1,32
30-33 27,5+3,5 21,4+0,44 33,6+2,04 1:1,57

After returning to the cocoon, the caterpillar remains stationary for 1-2 days. Under our observations,
the average duration of the doll stage is 6-12 days. In Kazakhstan, T. absoluta does not have a pronounced
diapause and falls into anabiosis in unfavorable environmental conditions, in particular at low or high
temperatures. In the colder months of the year, pupae predominate in populations. According to table 2, at
a temperature of 20-380C, humidity above 50%, the output of Queen cells from the doll prevailed, and a
decrease in temperature and humidity contributed to the output of Queen cells from the doll

T
|
|
|

Figure 3 — The difference between the shape of dolls and the influence of the external environment and lack of nutrition

The pupa is conical in shape, 3-5 mm long, 1.1-1.8 mm wide, green to brown, dark brown towards the
end of the development stage. Pupal development takes an average of 6-12 days. The pupa passes in the
soil, on the leaf surface, wrapped in a cocoon.

The doll cremaster, which facilitates the exit of the imago from the pupa, is visible on the X and last
segment of the abdomen, it consists of braided rigid and curved (10-11 pairs) bristles, 4 pairs are located
on the back, 6-7 pairs-on the periphery [10].
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Exit from the pupa most often occurs at night, the most active time for adults. Freed from the doll, the
imago remains motionless until the wings are completely dry and moves away from it for some distance. It
takes some time to complete the maturation of the male's sex glands: from a few hours in males to 20-22 hours
in females. During mating, the male and female abdominal parts are in a sticky state from a few minutes to
4-5 hours, females lay eggs after fertilization on the leaves, mainly at night, for a week (maximum
3-5 days). Females live longer than males.

Table 3 — The effect of temperature on biological parameters
of Tuta absoluta (Laboratory of Biological plant protection, 2018)

Temperature, °C Viable eggs, % Number of eggs from Imago life span, day
1 female, PCs. males females
15-18 48,7 70+3,2 12,06+0,28 23+0,5
20-23 67,00 165,4+5,69 7,10£0,37 17,2+0,65
25-28 75,50 183,4+2,63 6,1+0,44 16,9+0,41
30-33 9572 219,8+7,16 530+0,28 16,2+0,41

The ratio of the life span of the male and female in the temperature range from 15°C to 33°C is
different (table 3). the life Span of females depends on the intensity of their egg laying. The most
favorable air temperatures for females are 25-28°C and 30-33°C. There is not much significant difference
between these indicators. In these indicators, we observed that females have a higher egg production, a
shorter life span, and at lower temperatures, egg laying is less and a higher life span. In male imagos that
have emerged from eggs, within 24 hours after the development of the sex glands cease to exist, reflecting
from the female. This information was obtained through the experience of determining their survival rate
by keeping males and females in a cage at low temperatures in a ratio of 1: 1. When counting after 5 days,
the killed individuals were pulled out of the cage, the sex was determined under binoculars and taken into
account. The imago does not tolerate an immediate increase or decrease in air temperature, but the eggs
and larva have become more stable. During the experiment, adults adapted to a temperature of 250C, the
death rate from fluctuations in air temperature was 95%, and the inedibility of eggs showed 9.8%.
Therefore, the use of negative factors and methods that negatively affect the survival of starships can
affect the normal functioning of the pest population.

Conclusion. The tomato moth quickly adapted to the new region and, as a result of its resistance to
environmental conditions, entered the countries of Central Asia, and in 2015 it spread across the territory
of Kazakhstan in the Aktobe, Kyzylorda, Turkestan and Zhambyl regions. Biological development of the
pest occurs at a temperature of +8 - +38°C, this indicator contributed to the appearance of 7-9 generations
per year in the southern regions. The air temperature of 7°C entered a state of suspended animation, that is,
it does not fall into diapause in adverse conditions. The ratio of females to females depends directly on the
air temperature and humidity. When the air temperature drops below 20°C, males predominate, and when
the rise is higher, females predominate. The harmfulness of the tomato moth, which has fallen into a new
zone, destroys the tomato crop by 80-100%. Farmers suffer economic losses due to ignorance of the
biology of this pest and the lack of natural entomophages.

A.K. Anumoexosa', B.A. Jlyiicem6exos?, JI.P. Xunupos®, A.M. Uagunosa*, A.W. Kymagynaepa’

13 Kasak yITTHIK arpapiblk yHuBepcuTeTi, Anmarsl, Kasakcran;
2bl. XKakaes aTeiHmarsl Kazak Kypill IIapyaIIbUIbIFGl FEUIBIMH-3€PTTEY HHCTHTYTHI, Kb3buiopaa, Kazakcram;
4K. XKuembaer arbingars Kasak eciMIik KOpFay KOHE KAPAHTHH FHUIBIMH-3€PTTEY MHCTHTYTHI,
Anmarel, Kazakcran;
S IleMkenT yruBepeuteTi, Lpmvkent, Kazakcran

3EPTXAHAJIBIK )KAFJANJAFBI TUTA ABSOLUTA POVOLNY-HBIH
(LEPEDOPTERA:GELECHIIDAE) MOP®OJIOTUSLIBIK BEJIT'IEPI MEH
JTAMYBIHBIH BHO?KOJIOT USLIBbIK EPEKIIEJIIKTEPI

AnHoTanus. Makanazna 3epTXaHANBIK JKOHE JKBUIbDKAl JKarmalbiHma aca kayinTi Tuta absoluta (Povlony)
HBICAHBIHBIH MOP(OJIOTHSIIBIK OenTijiepi MEH OMOAKOJOTHSIIBIK JaMy €peKIIeNiKTepiH aHbIKTay OOUBIHIIA AepPEeKTep
kentipineni. XKempbkaii MeH 3epTXaHAIBIK JKaF[aiaa IMaro KyH IibiFapaad 3-4 caraT OYpeIH OelceHi IIaFbuIbica
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Oacraiiapl. ¥pbIKTaHFaH aHalblK 1-1.5 Toynmik eTkeH coH Oip amTa OOWBI TYHr1 Me3riiie >KYMBIPTKA cajiajibl.
3epTxaHalbIK JKaFaaiaa aHalbIKTap KYMBIPTKAHbI Oip-OipieH HeMece Ke3leHCOK peTIeH skambipak oetiHe (35%),
TeMeHri karbiHa (45%), cabarbina (15%), TocTaraHma xambiparbiHa (5%) cajambl, a JKEMICKe JKYMBIPTKA Caly
JKaFaibl Oaiikanmazsl. JKyYMBIpTKagaH IIBIKKAH SKYJIBI3KYPTTap COJl aliMakTaH ajibicTaMail 5 MHUHYT apajbIFbIHAA
JKarblpak Me3ojiepMachiHa enenti. 7. absoluta sxynibI3KYpTH UIHMHAP TPi3ai, 0ackl alKbIH, YII XY KeyJe asKTrapbl
JKoHE 0ec KYI Kypcak KaJlFaHassKTaH TYpazbl.

3epTTeyiMizne KYIABI3KYPTTHIH JaMy CATBICHIHBIH Y3aKTHIFBI JaMy Ke3eHiHAe Oip aliMakTa KOPEeKTECHTEH
KYJIABI3KYPTTApMEH CallBICTBIPFaHAA a3bIK i371em, OipHelle peT OpbIH aybICTBIPFaH >KYIIBI3KYPTHIH OOHBIHAA
OipHeIe KYHre apTaThIHBIH KOpCeTTiK. Kp3aHaKNmeH KOpPEeKTEHETIH XYIABI3KYPTTap 0acka KOPEKTIK ©CIMIIKIeH
(MbIcanbl, OakIakaH MEH KapTOI) KOPEKTEHETiH JKYJIIBI3KYPTTapMEH CalbICTHIPFaHAa JKbUIJaM AAMUTHIHBI aTall
otinai. Taram canmacel KyHapIIBUIBIKKA, )KYMBIPTKAJIApABIH eMip CYpyiHe KoHe JepHocia exiMine ae ocep ereni. damy
Ke3eHIHIH OapiblK Oec CcaThICHIH asKTaraHHAH KeHiH, >KYIIBI3KYPTTap IHIHEH IIBIFBII HEMEce COJ JKepje
KybIplIakrana Oactaiinel. JKyJaab3KypTTap KybIpliakTaHap ajlJIblH/1a TYCiH KO KachUIJaH allblK )KacbUIFa ©3repTill,
©31H epMEKIIeli KOKOHFa opart, 1-1.5 Toysrik 00#bI KO3FaIBICChI3 KATaIbl.

Kri3anak kyiie ke0eleriHiH KybIpIIarsl, 0acka KaOBIPIIBIKKAaHATEUIAP CEKUIII «obtectoy miuriHzec, sSsFHU OoJa-
IaK YJIKeH ecinaiizepMeH Oipre 6omanbl. Kybipimak y3eHIBIFE 4.5-5 MM xoHe eHi 1.3-1.5 MM, KoHYC Tapi3zai, )Kachul
TYCKe OOsIIFaH, 1aMy CaTBICHIHBIH COHBIHa KOHBIP O0Iapbl.

[omymaumsaaa aranbKTapra KaparaHaa aHanbIKTapel OackiM. 15°C xone 33°C Temmeparypana aHAIBIK TICH
aTaNBIKTBIH OMIP CYPY Y3aKTBIFbI opTYpJii Ooiampl. Aya TemIepaTtypachl HEFYPIbIM JKOFaphl 0oJica, TOIMyJIsIusaa
aHAIIBIKTap 0achIM TYCeIi.

Tyiiin co30ep: KpI3aHAK, KbI3aHAK Kyiie KeOeleri, »yMBIPTKA, KYIABIBKYPT, KyBIpIIaK, UMaro, TeMIeparypa,
BUIFJIJBUIBIK, JaMy.

A.K. Anumoexosa', B.A. Jlyiicem6exon?, JI.P. Xunupos®, A.M. Yagunosa*, A.W. Kymagynaesa’

13Kaszaxckuii HAIIMOHABHBIN arpapHbIil YHUBEPCHTET, AnMathl, KazaxcraH,
’Ka3zaxcKuil HaygyHO-HUCCIIeI0BATEILCKHI HHCTUTYT prcoBocTBa uMenn M. XKaxaesa, Ke3putopna, Kazaxcran
& 2 &
“Kazaxcknit HUU 3amuTh v KapanTuHa pactenuii umenn JK. XXumembaepa, Anmatel, Kazaxcram;
SHIsMKeHTCKHE yHUBEpcuTeT, IlsMkenT, Kazaxcran

MOP®OJIOTHYECKAS XAPAKTEPUCTUKA 1 BUOOKOJOI'MYECKUE OCOBEHHOCTHU
PA3BBUTUSA TUTA ABSOLUTA POVOLNY (LEPEDOPTERA:GELECHIIDAE)
B IABOPATOPHBIX YCJIOBUAX

AHHOTanus. B cTartee mpuBOAATCS NaHHBIE MO ONPENEICHUI0 MOP(OIOrHIECKNX NMPHU3HAKOB U OMO3KOJIOTH-
YECKUX OCOOCHHOCTEH pa3BUTHA 0c000 omacHOro oobekra Tuta absoluta (Povlony) B 1abopaTOPHBIX M TEIUTHIHBIX
YCIIOBHSIX, KOT/Ia IMaro HaYMHAET aKTHBHO CIapuBaThes 3a 3-4 daca mo Bocxoma Comana. Coyers 1-1.5 mHei mocne
CHapHBaHUs, CAMKH OTKJIAJbIBAIOT SIMI0 B HOYHOE BPEMsl B TE€UYEHHE HEAEIH. B 1abopaTOpHBIX YCIIOBUSX CAMKHU
OTKJIQABIBAIOT SAUIIO ITO OJHOMY HJIM OECTIOPSI0YHO Ha MMOBEPXHOCTH JIUCTHEB (35%), cHm3y (45%), B cTebmax (15%),
Ha JHCThAX 4amek (5%), a Ha MmIoAax MOYTH HE OTKIaibIBaroT. Ilocie BBUTYIUIEHHS U3 SIMI] JIMYMHKA MIPOTPHI3ACT
BXOJ] HA ME30JICpMY JIUCTA U POHHUKAET B HEro B TeueHue 5 MunyT. Jluuunka 7. absoluta iMeeT MOYTH IMIHHIPH-
4ecKylo (OpMy, C YETKO BBIPQKEHHOH TOJIOBOM, TpeMsl MapamMH TPYIHBIX HOKEK M TSTHIO MapamMHu OpIOLIHBIX
TICEBJJOHOMKEK.

[TokazaHo, 4TO MPOAOIDKUTEIBHOCTD JINUMHOYHON CTaJNM YBEINYMBAECTCSl HA HECKOJIBKO JHEH JUIs TeX 0co0ei,
KOTOpbIE HEOJHOKPATHO MEPEMENIAINCh B MOUCKAX IHIIM 110 CPABHEHUIO C TEMH, KOTOPhIE HAXOAWINCh Ha OJHOM
MecTe Ha BCEM NPOTSHKEHHH Pa3BUTHS JaHHOW craguu. OTMEYeHO, YTO JIMUYMHKH, MUTABLIMECS Ha TOMAarax, pa3BH-
BalOTCs OBICTpee MO CPAaBHEHMIO C JIMUYMHKAMH, MMTABIIMMUCS Ha JPYTHX PACcTCHUAX-XO0351€BaX TOTO XKe ceMeiicTBa
(manmpumep, O6akaxanax u kaprodene). KauecTBo nmumy oka3sIBaeT BIMSHNAE U HA TUIOJOBUTOCTh, BBDKHBAHUE STUIL U
CMEPTHOCTH JIMYMHOK. [lociie 3aBepIeHns BcexX IMATH CTaAN Pa3BUTHH, JIWYMHKH BBIXOIAT U3 MHUHBI, & HHOTJA TaM
&Ke OKyKIMBaroTcs. llepen OKyKIMBAaHHEM JIMUMHKH MEHSIOT CBOM LBET OT TEMHO-3€JEHOTO Ha CBETIIO-3EJICHBIN
user. Ilepen oKyKkJIMBaHHEM I'yCEHUIIA OIJIETAeT ceO0sl MayTHHHBIM KOKOHOM M B HETIOJBIKHOM COCTOSIHUHM OCTacTCs
B TeueHue 1-1,51Hei.

Kykoska ToMaTHOW MOJIH, KaK M Y APYTHX UYEIIyEKPBUIbIX, UMEET THII “‘obtecto”, TO ecTh ¢ OyAyLIMMHU OTPOCT-
KaMH B3pociibix ocobeil. OHa umeet popMy KoHyca aiauHou 4.5-5 MM u mmpuHoit 1.3 — 1.5 MM, 3e1eHoBaToro 1BeTa,
Nepexo/sIero K 0ojiee MHTCHCUBHOMY KOPUYHEBOMY, M B KOHIIE Pa3BUTHUSI CTAHOBHUTCSI KOPUYHEBOTO 1[BETA.

B nomymsiunyn camku npeobnanator Han camiamu. [Ipu temneparype 15°C u 33°C cooTHOIIEHHE TPOJIOIDKH-
TEJIFHOCTH JKU3HHM CAaMKH W CaMKH pazindaeTcs. UeM BhIlIe TeMIlepaTypa Bo3ayXa, TeM OoJjblie B MOMYJISIIUK Ipe-
00J1a1ar0T CaMKH.

KiroueBble cjioBa: ToMar, TOMaTHass MUHHAPYIOIIAs MOJb, SO, TyCEHHIA, KyKOJIKa, UMaro, TEMIEparypa,
BIIAXXHOCTB, Pa3BUTHE.

— 117 ——



Reports of the National Academy of sciences of the Republic of Kazakhstan

Information about authors:

Alimbekova Ainur Kabylova, PhD doctoral student in specialty 6D08104-Plant Protection and Quarantine, Kazakh national
agrarian University, Almaty, Kazakhstan; ainyr alimbekova@mail.ru; https://orcid.org/0000-0003-1128-2675;

Duisembekov Bakhytzhan Alisherovich, candidate of biological Sciences, General Director of The Kazakh research Institute
of rice production named after I. Zhakhayev, Kyzylorda, Kazakhstan; bduisembekov(@mail.ru; https://orcid.org/0000-0001-8572-
9906;

Khidirov Kenzheali Rahimovish, candidate of agricultural sciences, Associate Professor of the Department of «Plant
Protection and Quarantine», Kazakh national agrarian University, Almaty, Kazakhstan; kenzhe0569@mail.ru;
https://orcid.org/0000-0001-7696-682X;

Chadinova Aizhan Mukasheva, head of the «Biological plant protection» laboratory, Kazakh research Institute for plant
protection and quarantine named after Zh. Zhiembaeva, Almaty, Kazakhstan, aizhan _chadinova@mail.ru; https://orcid.org/0000-
0001-9648-6719;

Zhumadulaeva Alisa Isaevna, candidate of agricultural sciences, senior lecturer of the Department of «Biology and
Chemistry, Shymkent University, Shymkent, Kazakhstan, alisal95858@mail.ru, https://orcid.org/0000-0002-7268-2202

REFERENCES

[1] Urbaneja A., Vercher R., Navarro V., Garcia Mari F., Porcuna J.L. (2007) La polilladeltomate, Tuta absoluta
[PhytomaEspana] 194, P.16-23.

[2] Mack R.N., Barrett S.CH., deFur P.L., MacDonald W.L., Madden L.V., Marshall D.S., McCullough D.G., McEvoy P.B.,
Nyrop J.P., Reichard S.E.H., Rice K.J., Tolin S.A. (2002) Predicting invasions of nonidigenous plants and plant pests [National
Academy of Sciences, Washington, DC Maluf WR, Maciel GM, Gomes LAA, Cardoso MD, Goncalves LD, da Silva EC, Knapp
M (2010) Broad-spectrum arthropod resistance in hybrids between high- and low-acylsugar tomato lines]. Crop Sci, 50,
P. 439-450.

[3] Foreign trade of the Republic of Kazakhstan. Astana, February, 2018.

[4] https://www.gyrnal.ru/statyi/ru/1971/

[5] Information about the discovery of the South American tomato moth —Tuta absoluta (Meyrick) "Republican quarantine
laboratory" OIG in agriculture by 12 November 2015.

[6] Sinev A.K., Izhevskii S.S., Ahatov S.J. (2011) Tomato leaf-mining moth were found in Russia//Plant protection and
quarantine, 3. P. 40-44.

[7] Determinant of insects of the European part of the SSSR. Volume IV. Part 2. Lepidoptera.

[8] Estay P. Polilladel Tomate Tuta absoluta (Meyrick). http://alerce.inia.cl/docs/Informativos/Informativo09.pdf. 2000.

[9] Monserrat A (2009) La polilladeltomate Tuta absoluta en la Regio'nde Murcia: bases parasu control. Serie Te cnica y de
Estudios No. 34. Conserjeri’a de Agricultura y Agua Monserrat A (2010) Estrategiasglobales en el manejo de Tuta absoluta en
Murcia. PhytomaEspana 217, P. 81-86.

[10] Ravashdeh Sharif Khalid Abdul-Aziz, Zaets V.G. (2011) Tomato mining moth-dangerous quarantine pest of tomato //
Plant protection and quarantine, 12, P. 35-36.

— 118 ——



ISSN 2224-5227 1.2021

REPORTS OF THE NATIONAL ACADEMY OF SCIENCES

OF THE REPUBLIC OF KAZAKHSTAN

ISSN 2224-5227

Volume 1, Number 335 (2021), 119 — 124 https://doi.org/10.32014/2021.2518-1483.17

UDC339.13:633.1
SRSTI 06.81.
G. Dzholdasbaeva, P. Beisekova

Almaty Technological University, Almaty, Kazakhstan.
E-mail: gulnara 00@mail.ru; Beisekova 76(@mail.ru

CLUSTER METHOD AND INTERACTION MECHANISMS
IN THE ORGANIZATION OF GRAIN PRODUCTION

Abstract. The mechanism of distribution relations regarding the exchange of intermediate products, resources
and services and the distribution of income from the sale of final products on the external market is an important part
of economic relations within the cluster. The distribution mechanism ensures that the interests of cluster subjects are
respected, and the mechanism of the grain product cluster is based on the fact that revenues from the sale of final
products are distributed along the chain of the technological cycle, distributed through prices, tariffs, and centralized
funds created by the cluster participants. In the grain-product complex, when using market prices, some enterprises
become profitable, some-unprofitable, and when clustering, these processes can be preserved. An important element
of the regional grain cluster is large grain companies and holdings that have concentrated large grain receiving
enterprises for receiving, drying, storing and shipping grain. They include high-performance flour milling enterprises
that have modern equipment from international manufacturers. These companies also include large, medium and
small agricultural enterprises that produce grain, which have developed their own technological strategy and
production structure, tactics, market behavior, and pricing policy.

Regulatory mechanisms should be used to regulate relationships between cluster entities, ensure interests,
coordinate individual and corporate goals, and regulate internal assortment, resource, price, and other proportions:
standards of exchange and distribution relations; prices for products and final products sold. The issues of forming
optimal economic relations between regional cluster entities, ensuring the implementation of individual and
corporate goals, and regulating assortment, resource, and price interests are complex. The main part of economic
relations within a cluster is the mechanism of distribution relations arising from the exchange of intermediate
products, resources and services and the distribution of income from the sale of final products on the foreign market.
The distribution mechanism should ensure that the interests of cluster members are realized. It should also be noted
the peculiarity of regional clusters as a broad field of activity of enterprises.

Keywords: cluster, grain production, products, mechanism, interaction, relations, services, prices, subjects,
participants, regulation, resources.

Introduction. In the structure of the grain-product subcomplex of the agro-industrial complex, there
are five components: production of material and technical resources, grain production, grain processing
(for food and technical needs, feed production), storage and transportation, sale of grain and its processed
products (wholesale and retail).

It seems that the main differences between a grain cluster and a grain product subcomplex are as
follows: the cluster has a clear organizational structure headed by a coordination center, special legal
relations between participants, is supported by the state at the main stages of formation, and the
relationships between participants are absolutely transparent in order to optimize production and economic
relations.

Research methodology. The most important part of economic relations within the cluster is the
mechanism of distribution relations arising from the exchange of intermediate products, resources and
services and the distribution of income from the sale of final products on the foreign market[1]. The
distribution mechanism should ensure parity of interests of all cluster participants and the grain cluster
mechanism should be structured as follows: revenues from the sale of final products are distributed
throughout the chain of the technological cycle, distributed through interconnected prices and tariffs,
through centralized funds created by cluster participants.
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Research results. Each cluster member is both a buyer of other members ' products and a seller of
their own products at certain internal prices. To ensure equivalence and equal efficiency for all cluster
participants, it is necessary to establish an optimal ratio of prices for products and services of participants
that correspond to an objectively equal rate of profit. the price of final products represents the total costs
and profits of all participants in cluster production.

Table 1 — Products and services of grain cluster participants

Participant Purchased nroducts Sold nroduction

Rural commodity producer Seeds. other material resources, services [Grain (cereal) crops

Bread receiving point Grain crops, material resources Grain (cereal) crops brought to
marketable conditions, seeds

Production company Grain, material resources Flour, cereals, bran

flour, cereals

Plant for the production of pasta Flour, material resources Pasta by assortment, semi-finished
products

Plant for the production of bakery products |Flour, other material resources Bakery products

Enterprise for the production of Flour, other material resources Confectionery products by assortment

confectionery products

Note - Compiled by the author based on research.

Calculating the price of final products on an accrual basis-from the price of products of the first link
in the technological chain (grain production) to the price of products of the last link (pasta, bakery
products) is acceptable if producers of goods can set prices that will compensate their costs and bring
maximum profit.

However, in reality, with a high level of competition, prices for final products dictated by supply and
demand may develop in a different scenario, and do not correspond to the estimated prices for final
products of the cluster|[2].

When calculating intra-cluster prices according to the "bottom-up" scheme, processing, servicing,
supply and trading enterprises will strive to ensure their economic well-being at the expense of other
participants.

If there is an established food market, it is more expedient to calculate domestic prices according to
the "top-down" scheme-according to the reserve scheme. In other words, a chain of internal (transfer)
prices and tariffs is formed within the cluster. Since the market for end products limits their upper values,
such prices can be called limit prices. The formation of clusters should be linked to the development of an
adequate economic mechanism and, above all, pricing in order to ensure equal efficiency for all
participants.

When there is a large range of final products in a cluster, it becomes necessary to develop a system of
prices at which products and services are transferred along the chain.

In this case, the following options can be used: determination of intra-cluster prices based on the
market price, when the base for calculations is taken as the prevailing market prices. The use of market
prices for intermediate products without proper economic justification can lead to certain imbalances
within the cluster[3].

When using intra cluster prices based on market value, the following conditions must be met: the
buyer buys the product as long as the seller does not inflate the market price; if the seller inflates the price,
the buyer can purchase the product on the side.

In practice, in the grain-product complex, when using market prices, some enterprises become
profitable, while others become unprofitable. this trend may continue even with clustering.

Other option. Determination of intra-cluster prices based on actual costs. In this method, the price is
close to the market price, although there are drawbacks: the company that transmits products along the
chain is not interested in reducing actual costs; it is difficult to objectively analyze the efficiency of this
enterprise.

Indeed, processing enterprises cannot take on the additional costs of agricultural enterprises caused by
low grain yields.

Determination of intra-cluster prices based on standard costs. Advantages: the mentioned disad-
vantages are eliminated; actual cost reduction and efficiency improvement are stimulated. Disadvantages:
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lack of incentives to constantly reduce actual costs to the standard level; the presence of inflationary
processes.

To ensure the parity of interests of all cluster participants, it is very important to use the following
rule: to a lesser extent, use the price mechanism to "pump" revenues from highly profitable to low-
profitable enterprises; to a greater extent, use mechanisms to pull low-profitable enterprises to the level of
medium-sized ones through the introduction of new technologies and the use of state regulation measures.

The core of each regional grain cluster consists of large grain companies and holdings that have
concentrated large grain receiving enterprises for receiving, drying, storing and shipping grain, and have
high-performance flour milling enterprises that have recently been re-equipped with modern international-
level equipment[4]. These companies consist mainly of large, medium and small agricultural enterprises
that produce grain. In recent years, these companies have developed their own technological strategy and
production structure, tactics and conduct in the market, and a strict pricing policy.

In Kazakhstan, grain and leguminous crops are located on an area of 15.8 million hectares, including
wheat-12.1 million hectares. The volume of grain production (at the level of last year) according to the
forecast for 2020 is 17.9 million tons in weight after completion, while in 2019 17.4 million tons in offset
weight were collected. It should be noted that the projected production of agricultural crops will fully meet
the domestic demand of the country.

In 2020, the food Corporation made a forward purchase of agricultural products, thereby Contracting
the volume of grain supplies to the Corporation's resources in the amount of 517 thousand tons. The
volume of the crop will provide certain volumes for export. At the same time, this year's export strategy
will not differ from last year's and will be characterized by maintaining dominant positions in traditional
markets: Central Asian countries (Uzbekistan, Tajikistan, Kyrgyzstan, Turkmenistan), Afghanistan and
Iran. The export potential for the 2020/2021 marketing year will be about 7.5-8.0 million tons, including
flour. A regional grain cluster may include grain producers, service and supply companies, processing and
trading enterprises.

In Kostanay region, 39 grain receiving enterprises with a total capacity of 3542.9 thousand tons of
grain, which form the basis of the regional grain cluster, they belong to large holdings, grain companies-
23 enterprises with a total capacity of 2704.9 thousand tons.

It is recommended to use appropriate regulatory mechanisms to regulate the relationships of cluster
participants, ensure their common interests, coordinate individual and corporate goals, and regulate
internal assortment, resource, price, and other proportions: standards of exchange and distribution
relations; product prices, final products consumed within the cluster and sold; profitability standards for
individual stages of the technological chain; the procedure for forming centralized funds if they are
created; material incentives to improve product quality (intermediate, final); terms and procedure for
mutual settlements.

The most complex and less studied issues are the formation of optimal economic relations between
regional cluster participants, coordination of individual and corporate goals, regulation of assortment,
resource, price and other proportions. The most important part of economic relations within the cluster is
the mechanism of distribution relations arising from the exchange of intermediate products, resources and
services and the distribution of income from the sale of final products on the foreign market[5]. The
distribution mechanism should ensure parity of interests of all cluster participants: work not only for
themselves, but also for other participants. A special feature of regional clusters is the extensive scope of
activities of enterprises in them. Often, the number of service companies prevails over specialized ones,
which allows new firms to easily enter it and try their capabilities in intra-cluster competition.

The state of relationships between enterprises within a cluster cannot be characterized solely as an
interaction or merger of these organizations. This process is very flexible and adapts to the cluster goals.
At the same time, such inter-firm relations bring a synergistic effect from joint activities of enterprises that
exceeds the sum of the effects from the functioning of these enterprises separately. All relationships of
enterprises within the cluster are stable and transparent for all sides of the relationship, which significantly
reduces the risks of their functioning. This allows enterprises participating in the cluster to feel confident
and make economic transactions within the cluster without fear.

In addition, clusters created in the regions contribute to the implementation of large-scale innovative
projects in the region, including within the framework of priority national projects [6].
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The activity of the grain cluster in the region is based on territorial isolation and the presence of close
ties between enterprises of different industries included in the cluster, including for the production of the
final product.

Participants in the grain cluster of the region may include: agricultural enterprises; agricultural
machinery enterprises; food processing enterprises; agro-industrial integrated complexes (corporations);
consulting organizations; scientific institutes; educational institutions; authorities; financial institutions.

The core of a cluster may contain enterprises that produce, store, and process grain, and infrastructure
organizations are concentrated around them.

The formation of a regional cluster involves the implementation of 3 stages: the preliminary stage,
during which the clustering potential is determined and a program for implementing cluster projects is
developed.

The main stage is to activate clustering processes in the region, determine the composition of
participants in cluster schemes; the final stage involves evaluating the functioning of the cluster based on
indicators that characterize economic development.

The development of the concept and program for the development of the grain cluster in the region
should be linked to the country's socio-economic development strategy. The least studied issues are the
formation of the cluster functioning mechanism, the construction of distribution relations along the entire
chain of participants in the production of final products.

The distribution mechanism of a grain cluster should be structured as follows: revenues from the sale
of final products are distributed along the entire chain of the technological cycle, distributed through
interrelated prices and tariffs, as well as through centralized funds created by cluster participants. In this
case, the cluster can be considered as a chain of sellers and buyers. Each cluster member is both a buyer of
other members ' products and a seller of its own products at certain internal prices. Calculating the price of
final products on an accrual basis-from the price of products of the first link in the technological chain
(grain production) to the price of products of the last link (pasta, bakery products) is acceptable if
producers of goods can set prices that will compensate their costs and bring maximum profit.

If there is an established food market, it is more expedient to calculate domestic prices according to
the "top-down" scheme-according to the reserve scheme. In other words, a chain of internal (transfer)
prices and tariffs is formed within the cluster. Since the market for end products limits their upper values,
such prices can be called limit prices. The formation of clusters should be linked to the development of an
adequate economic mechanism and, above all, pricing in order to ensure equal efficiency for all
participants.

The formation of a grain cluster is recommended to be carried out in 4 stages: formation and develop-
ment of internal relations between the cluster participants; development of production and introduction of
industrial technologies for growing wheat grain; improvement of production and deep processing of grain;
formation and development of a brand of domestic grain products.

The recommended models and mechanism of interaction between the participants of the grain cluster
will allow to unite enterprises connected by a single technological cycle from the production of raw
materials to finished products, to stimulate close cooperation of agricultural, processing and servicing
enterprises, engineering personnel, scientists, the state, etc.; to protect the economic interests of each
participant, ultimately, to increase production of products and increase its competitiveness[7].

In 2020, the projected volume of wheat grain production in Kazakhstan will be in the range of
12.1 million tons, which can be achieved by obtaining a stable increase in the yield over the years to
12 tons per hectare, regardless of weather conditions. To increase grain productivity, it is necessary to
expand the implementation of the positive experience of the RSE "Zarechnoye" of the North-Western
research Institute of agricultural research, on the introduction of grain-pair short-rotation crop rotations
and intensive technologies for the cultivation of grain crops. The yield is influenced by climatic factors.
On the one hand, they can increase productivity, and on the other - sharply reduce its level. To reduce the
negative impact of the natural factor, it is necessary to develop new varieties, develop special
technologies, and other achievements of scientific and technological progress.

Ensuring a stable gross wheat harvest of up to 12.1 million tons and high quality will be sufficient for
both grain and flour exports.

The export of a wide range of flour would contribute to the sustainable development of the country's
flour mills, more fully load their production capacity and improve the quantitative, qualitative
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characteristics and economic indicators of using the entire available resource of the enterprise, as well as
increase the production of animal feed, which has been developing at a good pace in recent years, and
especially state support for this industry. The forecast of the population's internal demand for flour is
determined based on the projected population size and the rate of flour consumption per 1 person 115 kg.
Conclusion. The effectiveness of integration of grain producers in the main grain-growing regions of
the Republic based on the cluster method of organization gives a significant boost to the development of
the regions. Expected results in the formation of grain clusters: increased production of grain, flour, pasta
and other baked products; the expansion of the product range of grain; increase in export volume of
finished products from grains (flour, pasta, cereals and others);increase capacity utilization, lower costs for
processing; increasing competitiveness of products of each of the members of the cluster and their
profitability; increase share of households working in agriculture, intensive and industrial technologies.

I'. Ixxoanacoaesa, I1. BeiicekoBa

AJMaThI TEXHOJOTHS yHUBEpCcUTeTi, AnmaTsl, Kasakctan

KJIACTEPJIIK 9/IIC )KOHE ACTBIK OHJIIPICIH ¥ bIMJIACTBIPY IAFBI
O3APA KAPBIM-KATBIHAC TETIKTEPI

AHHOTanusi. ApaiblK eHIM, pecypc, KbI3MeT alibipbacTay yoHe ChIPTKbI HaphIKTa TYIKI OHIM caTyAaH TYCEeTiH
KipicTi 0oy — KiacTep iIIiHAEri SKOHOMHUKAIBIK KaThIHACTAPIBIH MaHBI3ABI Oeiiri Oonbim TaObuTansl. Tapaty
MEXaHM3Mi KJacTep CyOBEKTI MyIZeTepiHiH CaKTalyblH KaMTaMmachl3 eTelll, COHbIMEH Oipre acThIK ©HIMIEPiHiH
KJlacTep MEXaHW3Mi TYIKI OHIMAI caTylaH TYCKEH KipICTiH TEXHOJOTHSUIBIK LMK Ti30eri OoliblHIIA OesiHyiHe,
KJIacTep Mylienepi KypaWTelH Oara, Tapu], OpTaIBIKTAaHIBIPBUIFAH KOP apKbUIBI OeliHyiHe Heri3genreH. ACTBHIK
KeIICHIHEe HApBIKTHIK OaFa KOJIaHBUIFAaH Ke31e Keloip KocimopeIHaap maiima tabaapl, ai Keibipeyi ThiMci3 6omamsl,
an KiracTepiey Ke3iHJe aTajfaH YIepiCTep CaKTalrybl MYMKiH. AWMaKTBHIK aCTHIK KJIaCTEpiHIH MaHBI3IBl OYBIHBI
peTiH/ie acThIK KaOblIay, KENTipy, CaKkTay JKoHE )KOHENTY YIIIH ipl acThIK KaObL1Iay KOCIMOPBIHAAPHI IOFbIPIaHFaH
aCTBIK KOMIIAHMSUIAphl, XOJIUHITEP ecenTeleni, OyJapiblH KypaMblHa XaJbIKapalblK OHIIPYLIUIEpAiH 3aMaHayH
XKaOJBIKTAJIFaH JKOFapbl YH OHIMI, AuipMeHnep Kipedi. KoMmnanusuiap katapblHa acThIK OHIIPETIH, TEXHOJIOTHSLIBIK
CTpaTerusicbl MEH OHIIPICTIK KYPBUIBIMBIH, TAKTHKACHIH, HAPBIKTAFbl ©31H-031 YCTay bl )KaHe Oara casicaThbIH JIaMbIT-
KaH 1pi, OpTa >KoHE IaFblH aybUIIIAPyalIbUIBIK KOCIIOPBIHIAPHI XKaTa bl

Knacrep cyOwexrinepi apachlHAarbl KaTbIHACTApIbI pETTEyAe, MYAJeepai KaMTaMachl3 eTy/e, KeKe jKaHe Kop-
MOPATUBTI MakcaTTap/bl YHIECTipy/e, IIKi acCOPTUMEHTTI, pEeCypCTHIK, OarajbIK >KoHEe OacKa MpONOpLHsIIap.Ibl
perTeyze Keieci TETIKTepHi KOJIIaHy KaKeT: aibIpbac >KoHE TapaTy KaTbIHACTapBIHBIH CTAHAAPTTapbl; TYIKLTIKTI
OHIM caTaThIH ©HIM Oarachl. AWMAKTBIK KJacTep CYOBEKTUICPiHIH OHTAHIBI SKOHOMHUKAJIBIK ©3apa KaphIM-KaTbIHA-
CBIH KAJIBIITACTBIPY, JKEKe JKOHE KOPIOPATUBTIK MaKCaTTapIbl iCKe achIpyAbl KaMTaMachkl3 €Ty, aCCOPTHMEHTTIK,
PECYPCTHIK, OaFallbIK MYAIeNep i peTTey Macelenepi Kypaeni 6ombin carnanansl. Kimactep imriHAeri SKOHOMUKAIBIK
KaThIHACTAP/IbIH HETi3ri 0eiri — apajblK ©HIM, pecypc *oHe KbI3METTepi albipbacTayFa yoHE ChIPTKbI HapbIKTa
TYIKUTIKTI ©HIM caTylaH TYCKEH KipicTi Oenyre OailjIaHBICTBI TYbIHIAWTBIH 06Ny KaThbIHACTAPBIHBIH MEXaHH3MI.
TapaTy MexaHH3Mi KJIacTep KaTBICYIIBbUIAPBIHBIH MYAZIEIEPiH iCKe achlpyAbl KaMTaMachl3 €Tyl THiC. ANMaKTBIK
KJIaCTePJIEP/IiH KOCIMOPBIH KbI3METIHIH ayKbIM/IbI CAJIACHI PETIHCT1 SPEKIICIIITiH JI¢ aTalm 6TKCH KOH.

Tyiiin ce3mep: Kiactep, aCThIK OHIIPICI, OHIM, MEXaHH3M, 63apa OPEKETTECY, KAThIHACTAP, KBI3METTEP, Oaraiap,
CcyOBeKT, KaThICyIIbLIAp, PETTEY, pecypcrap.

I'. Ixxoanacoaena, Il. beiicekoBa
AJIMaTUHCKUHM TEXHOJIOTUYECKUH YHUBEpcUTET, AnMarsl, Kazaxcran

KJIACTEPHBII METO/] U MEXAHU3MBbI B3AMMOJIENCTBUSA
B OPTAHMU3ALNU 3EPHOBOTI'O ITPOU3BOJCTBA

AnHOTanusi. MexaHu3M pacnpeienuTeIbHbIX OTHOUICHHH 10 MOBOJY OOMEHa IPOMEKYTOYHOH MPOAYKLHH,
PECYpCOB U yCIyI M PACIpPEAEIEeHUE A0X0Ja OT peaau3aluy KOHEYHOU MPOLYKUUU HA BHEINIHEM DPBIHKE SIBIISIETCA
Ba)KHEHIIIeH YacThi0 IKOHOMHMYECKHX OTHOIIEHHUI BHYTpH KiacTepa. PacnpenenuTensHbIl MeXaHu3M oOecleurnBaeT
co0JII0/IeHe UHTEPECOB CYOBEKTOB KJlacTepa M IIPU 3TOM MEXaHU3M 3EPHOIPOAYKTOBOTO KJIACTEPa OCHOBAaH Ha TOM,
YTO J0XOJbl OT pealu3all KOHEUHOU MPOAYKIUH PacIIpeeNIeHbl 0 LENOYKe TEXHOIOTMYECKOT 0 IIUKIIA, pacpese-
JISIFOTCS Yepe3 LEeHbl, Tapu(bl, HEHTPAIN30BaHHbIe (POH/IBI, KOTOPBIE CO3/IaHbl YYaCTHUKaMH Kilactepa. B 3epHormpo-
JYKTOBOM KOMIIJIEKCE ITPH HCIIOJIb30BAHMH PHIHOYHBIX II€H YacTh MPEANPHUATHH CTAHOBSTCS IPUOBIIIBHBIMH, OJHHU —
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yOBITOYHBIMU U TIPH KJIACTEPHU3ALMM JAHHBIE ITIPOLECCHl MOTYT COXPAHATHCS. BakKHBIM 3BEHOM PETHOHAIBHOTO
3epPHOBOTO KJIacTepa SIBISIIOTCS KPYITHbIE 36pHOBBIE KOMIIAHHWH, XOJJMHTH, COCPENOTOUNBLINE KPYIHBIE XJIeOONpH-
€MHBIE IPEANPHUATHS [0 IPHEMKE, CYIIKe, XPaHEHHUIO U OTIPy3Ke 3epHA, OHU BKJIIOYAIOT BBICOKOIIPOU3BOIUTEIHHBIE
MYKOMOJIbHBIE TIPEANPUATHS, pacloylaraloliie COBpPEeMEHHON TeXHUKON MeXIyHapoIHbIX Mpou3BoauTeneil. B coc-
TaBe JaHHBIX KOMIIAHUN HAXOJATCS KpYyINHBIE, CPEAHNE M MEJKHE CENbCKOXO3AHCTBEHHbIE MPEANPUSITHS, IPOU3BO-
JIIUE 3€pHO, pa3padOTaBIIME CBOIO TEXHOJOIMYECKYIO CTPATETHIO M CTPYKTYpPY IPOHM3BOJACTBA, TAKTHUKY, IOBE-
JICHHE Ha PBIHKE, [IEHO00Pa30BaTEIBHYIO ITOJIUTHKY.

B perymupoBaHuM B3aMMOOTHOIICHHH CyOBEKTOB KiacTepa, B OOECIEYEHHWH HWHTEPECOB, COIJIACOBAHMUS
WHIIMBUIYAJIBHBIX ¥ KOPIOPATUBHBIX LIENEH, PEryJIMPOBaHuUs BHYTPEHHUX aCCOPTHMEHTHBIX, PECYPCHBIX, IIEHOBBIX U
JIPYTUX TPONOpuuii HEOOXOJMMO HCIOJIB30BATh PETYIHPYIOMINE MEXaHM3MbI: HOPMATHBBI OOMEHHO-PACIIPEIeIH-
TEJIHBIX OTHOIICHHUH; [IEHBI HA MPOIYKIHIO, PEATN3yeMyI0 KOHEUHYTO MPOAYKINI0. CIIOKHBIMHU SBIISIOTCS. BOIIPOCHI
(hopMHpOBaHUS ONTUMAIBHBIX IKOHOMHUYECKHX B3aMMOOTHOIIEHHH CyOBEKTOB PETMOHAIBHOTO KiacTepa, odecre-
YEHHE peaM3allil WHAWBHIYalIbHBIX M KOPIOPATHBHBIX II€J€H, BOMPOCHI PETYIMPOBAHUS ACCOPTUMEHTHBIX,
pECYPCHBIX, LIEHOBBIX HHTEepecoB. OCHOBHASA YacTh 3KOHOMHYECKUX OTHOIICHMI BHYTPHU KJIacTepa — 3TO MEXaHU3M
pacrpeaenuTeNbHbIX OTHOUICHHH, BO3HHMKAIOIIMX I10 MOBOJY OOMEHa MPOMEXKYTOUHOH MPOIYKLHUH, PECYpCOB U
YCIIyT U paclpeesieHHe 10X0Ja OT pealu3allii KOHEYHOM NMPOIYKIMM Ha BHEIIHEM pbIHKE. PacrpenenuTenbHbIi
MEXaHM3M JIOJDKEH 00EeCIeunTh peain3aliio HHTEPECOB YYaCTHUKOB Kiactepa. Cieayer OTMETUTh U OCOOEHHOCTh
PETHOHAIBHBIX KJIACTEPOB KaK OOLIMPHYIO cepy AesSTeTbHOCTH MPEATIPUITHH.

KiioueBsble c1oBa: kiactep, 36pHOBOE MPOU3BOJCTBO, NPOAYKIMS, MEXaHU3M, B3aUMOJIEIICTBUE, OTHOLLICHUS,
YCIIYTH, IEHBI, CYOBEKTHI, yYaCTHUKH, PETYINPOBAHUE, PECYPCHI.
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ECOLOGICAL AND MORPHOPHYSIOLOGICAL BASICS
OF CROP FORMATION DEPENDING
ON THE GROWING DOSES AND METHODS
OF FERTILIZERS APPLICATION

Abstract. Highly productive barley agrocenosis is formed when plants are preserved before harvesting
240-260 pcs/m?, formation of productive stems 640-680 pcs/m?, with bushiness of 2.70-2.85 pcs/plant, the
proportion of lateral shoots in crop formation was 62.4-64.8%. This contributed to an increase in grain yield to 33.1-
36.7 centner/hectare, the yield increase was 17.7-21.3 centner/ viable seeds are sown and N90OP90 kg/ha is added
prior to sowing and additional fertilizing with nitrogen fertilizer N30 kg/ha in the beginning of tillering period,
irrigation mode 70-75-70% of the total field moisture-holding capacity (MHC) and in the course of other agronomic
techniques of due quality in due time.

Key words: barley, dosages and ways of fertilization, growth of internodes, main stalk leaves and lateral shoots
area.

Introduction. Results of photosynthetic plants activity is realized in the crop through a complex
chain of vital processes depending of the plants’ properties and the degree of agroecological factors
availability in the environment. Dosages and methods of fertilizer treatment are the efficient and
controlled factors having both direct and indirect effect on growth and photosynthetic productivity of
plants [1,2,3]. Different organs of cereal crops play different parts in the process of crops photosynthesis
and bulking. Thus, 70 to 80% of the whole crop fall at heads, top internodes, top leaves and their sheathes
[1,2,4]. Therefore, knowledge of particular features of leaves and internodes formation depending on the
growing dosages and techniques of fertilizer treatment contributes to development and improvement of
barley cultivation.

Research method. Tests were conducted over the period of 2010-2017 at the experimental base of
the Kazakh Rice Cultivation Research Institute named after I. Zhakhayev (Karaul-Tyube experimental
farm; Kazakhstan, Kyzylorda). Research item — Rosava and Asem barley varieties. The experimental plot
soil is old-irrigated, carbonate, meadow-swamp and hydromorphic. Rice was the predecessor; the plot area
is 100 m?; the experiment was repeated four times. Ammonium sulfate was used as nitrogen fertilizer;
granular superphosphate was used as phosphate fertilizer. Fertilizers were introduced before sowing and in
the form of top dressing at the phase of tillering and heading beginning. Morphophysiological features of
barley phytomer were determined in accordance with [5,6] and leaf area was determined in accordance
with [7]. The generally accepted methods were used in the field experiments [8,9].

Results and discussions. Based on the results of research and generalization of experimental
materials on the morphogenesis of cereals, T.I. Serebryakova [5], N.A. Laman and others [6] substantiated
the concept of cereal phytomers as a growth unit. Phytomers or growth units are leaf primordia
periodically isolated on the cone of cereal growth instead of corresponding to its axis, due to the
independent growth of which, subsequently, there is a tiered growth of the stem and shoots of the cereal.
The development of the phytomeres is carried out as a result of the successive growth of the leaf plate, leaf
sheath, stem internodes, which are singled out by the tab of the tongue [6]. Therefore, improvement of the
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agroecological growth conditions and barley development (feeding area, dosages and methods of
fertilization, irrigation techniques, and plant population, etc.) has effect on formation of cereal crops
phytomers [4]. Our experiments revealed (figures 1-3) that internodes of the barley main stalk elongate
significantly with increase in the fertilizer dosage. The same patterns are observed with the lateral shoots.
Thus, the length of the main stalk’s first internode length of the non-fertilized (control) crop was equal to
19.3 cm and that of the second internode was 10.7 cm, while those of the corps treated with nitrogen
fertilizers were 27.0 cm and 13.8 cm correspondingly. The same consistent pattern was noted for the
lateral shoots (figure 1). Fertilization splitting resulted in biological life prolongation and boosting
photosynthetic activity of barley leaves thus having significant effect on the crops formation (figure 2, 3).
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Figure 1 - Length of barley internodes (cm) depending on dosages and methods of mineral fertilizers treatment.
Legend: stalk internodes (from to downwards); Experiment options:
1 —NOPO; 2 — P90; 4 — N90P90; 7 — N9OP90+N30+N30; 9 — N120P90+0+N30; 10 — N120P90

Barley cropping capacity depends to a large degree on the area of the leaves assimilating area [4,10].
Thus, fertilization splitting increases barley tilling capacity, number of yielding stalks and leaves area on
every stalk, especially 2" and 4™ leaves on top (table 1 and figure 2,3). Area of the second and the fourth
leaves of the main stalk of the control crops was 7.4-8.5 cm?, and those of the lateral shoot — 5.8-8.0 cm?
and partial nitrogen fertilization application resulted in the main stalk’s second and fourth leaves area of
11.2-11.5 cm?, i.e. increase by 35.4-51.4% and those of the lateral shooting — 8.5-10.2 cm?, i.e. increase by
27.5-46.6%. This contributed to formation of the high cropping capacity (table 1, figure 2,3). The highest
yielding capacigty of barley grain was formed by the method of mineral fertilizers applying N90P90 +
N30 + N30 kg/ha a.a. Fractional fertilizer application resulted in increase in plants tilling capacity from
1.27 to 1.30 pcs/plant to 2.73 to 2.83 pcs/plant (i.e. times 2.1) and increase in the number of productive
stems from 277 to 308 pcs/m? up to 638 to 672 pes/m?, i.e. 2.3-2.5 times (table 1).
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Table 1 — Effect of Dosages and Methods of Mineral Fertilizers Application to Formation
of Barley Crops Agrocoenosis and Yielding Capacity
Mineral Fertilizer Number of Number of Tilling Share of Lateral Gran Yield,
Application Dosages and Pfllzrit/sets)fiflogre Productive Capacity, Shoots ip Crop hundr.
Methods, kg/ha pos./m? ? Stalks, pcs./m? pes./plant For-mation, % centner/hectare
Rossava Cultivar
1. NOPO (control) 241 308 1.28 21.8 14.1
2.P90 245 326 1.33 24.8 15.8
3. N60P60 255 490 1.92 48.0 19.0
4. N9OP90 248 513 2.07 51.7 23.6
>- N6OP60+N30+N30 257 637 2.48 59.7 30.8
6. N9OP60+N30+N30 252 645 2.58 60.8 323
7. N90P90+N30+N30 249 672 2.70 62.9 354
8. N90P90+0+N30 251 565 2.25 55.6 26.8
9. N120P90+0+N30 253 633 2.50 60.0 30.7
10. N120P90 246 615 2.50 60.0 30.0
Assem Cultivar
1. NOPO (bakylau) 225 277 1.23 18.8 12.8
2. P90 231 300 1.30 23.0 14.1
3. N60P60 236 432 1.83 454 16.0
4. N90P90 232 464 2.00 50.0 19.5
5. N60P60+N30+N30 241 605 2.51 60.2 26.4
6. N9OP60+N30+N30 238 638 2.68 62.7 29.5
7. N9OP90+N30+N30 243 634 2.69 62.9 33.1
8. N90P90+0+N30 237 548 2.31 56.8 22.0
9. N120P90+0+N30 240 614 2.56 60.9 26.1
10. N120P90 235 611 2.60 61.5 25.8

Note: N30 — additional fertilizing in the beginning of the tillering period;
N30 — additoinal fertilizing in the beginning of the ear formation period.

Therefore, when barley is cultivated on saline and nutrient-poor soils of rice crop rotation system,
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application of fertilizers N90P90 and N60P60 kg/ha prior to sowing and additional treatment with nitrogen
fertilizers at the dosage of N30 kg/ha in the beginning of tillering stimulates plants tillering. As a result,
number of productive stalks increases same as the total area of the leaves on each stalk resulting in
increase in the grain yielding capacity (yield increase of 17.7-21.3 h. centner/ hectare). Additional
fertilization (N30 kg/ha) in the beginning of ear emergence does not lead to increase in productivity but
contributes to good grain formation. To find this out, research (experiments)was conducted in reduced
form (table 2) in 2007-2010. Results of the research (table 2) revealed that split application of nitrogen
fertilizer (option 4, N9OP90+N30 kg/ha) contributed to the greatest grain yield (36.7 h. centner/ hectare)
but additional fertilizer application in the beginning of ear emergence period (option 5) did not contribute
to increase in the crop yield.
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Figure 2 — Barley main stalk (A, cm?) and 1* lateral shoot (Rosava cultivar) leaves area dependng
on dosages and means of mineral fertilizer treatment. Experiment options:
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Figure 3 - Area of leaves (A, cm?) of the main stalk and the 1% lateral shoot (B, cm?) of barley (Assem cultivar) depending
on the dosage and means of mineral fertilizers application
Types of experiments: 1 — NOPO; 2 — P90; 4 — N90P90; 7 — N9OP90+N30+N30; 9 — N120P90+0+N30; 10 — N120P90

Formation of the barley crop goes on in interaction of genotype and morphophysiological features of
plants with soil-and-ameliorative, engineering-and-technical and agroecological conditions. In this
connection, based on the generalization of one’s own research results and those of other scientific research
organizations and the leading experience, ecological, agroecological, technological and morphological
factors having effect on formation of high and quality barley grain crop were determined (table 3).
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Table 2 — Effect of Dosages and Methods of Mineral Fertilizers Application
on Barley Grains Agrocoenosis Formation and Yield Capacity
Dosages and Methods Number of Plants Number of Tilling Shag;g(t;tlg?ltleral Grain Yield,
of Mineral Fertilizers before Harvesting, | Productive Stalks, Capacity, . centner/
Application, kg/ha pes./m? pes./m? pcs./plant Formation of hectare
i Crops, %
Rossava Cultivar
1. NOPO (control) 245 315 1.28 22.2 13.5
2. P90 251 366 1.46 314 17.3
3. N90P90 240 448 1.87 46.4 22.2
4. N90P90+N30 253 651 2.57 61.2 36.7
5. N90P90 + 0 +N30 247 588 2.38 58.0 314
6. N120P90 238 591 248 59.7 323
HCPos- pcs/m? or h. 12.3 13.7 - - 3.14
centner/ hectare

Note: N30 — additional fertilization in the beginning of tillering period; N30 — additional fertilization in the beginning of ear
formation period.

Table 3 — Ecological, Agroecological, Technological and Morphophysiological Factors having Effect
on Barley High Crop Formation

| Factors having effect on production of high-yielding and ecologically clean barley crop in Aral Sea area |

region;

2.Aral sea parame-ters
dynamics;

3.Water and salt inflow in
sea;

4.Great and little Aral
mode dyna-mics;
5.Surface water level and
its mineralization;
6.Humus content and soil
produc-tive capacity.

2. Trrigated land
suitability;

3. Morphological and
physical properties of
soil;

4. Agrochemical
parameters and nutrients
content in soil;

5. Soil secondary
salinization degree.

Ecological Factors Agroecological Factors Technological Morphophysiological Factors
Factors
1.Soil and climate 1. Agroecological 1. Rice and other cultures 1. Formation of phytomers as
particular featu-res of the | changes in the region; productivity; growth units;

2. Crop position rotation;

3. Soil processing, sowing and
crop tending;

4. Optimization of dosages,
time and methods of fertilizers
application;

5. Irrigation mode
optimization;

6. Growth stimulants
application;

7. Agriculture and cultivation
biologizing.

2. Formation of
photosynthetic system and
storage organs (grains);

3. Morphophysiological
features of plants growth,
tilling capacity, formation of
main and lateral shoots, heads
and root systems;

4. Formation of highly-
productive agrocenosis.

v

v

v

Highly productive agrocenosis of barley: number of plants before harvesting - 240-260 pcs./m?; number of productive
stalks — 640-680 pcs/m?; tilling capacity — 2.70-2.85 pcs./plant; share of lateral offshoots in crop formation — 62.4-64.8%;
yield capacity — 33.1-36.7 h. centner/ hectare; increase in output yield -17.7-21.3 h. centner/ hectare.

Application of N9OP90 h.kg/ha prior to sowing; additional application of nitrogen fertilizer N30 kg/ha in the tilling phase
beginning. Irrigation mode - 70-75-70% of MHC.

Conclusions. Highly-productive barley agrocenosis is formed in the period of plants preservation

prior to harvesting 240-260 pcs./m? formation of productive stalks 640-680 pcs/m?, tilling capacity of
2.70-2.85 pcs./plant, share of lateral offshoots in formation of crop was 62.4-64.8%, which contributed to
increase in the yield of grain to 33.1-36.7 h. centner/hectare and increase in the crop by 17.7-21.3 h.
centner/ hectare. This highly productive agrocenosis (sowing) in production conditions is formed when
4-5 min. germinable seeds when N90P90 kg/ha is added prior to sowing and additional application of
nitrogen fertilizer N30 kg/ha in the beginning of tilling period, irrigation mode 70-75-70% of the full field
water capacity (FFWC) as well as in the course of other agronomical methods application in due time and
of due quality.
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K.H. Kaiiaeioaii', F.OK. Meneyosa', H.E. Hypmam?

"Kaszak YNITTHIK KbI31ap MearoruKaiblK yHHBEPCUTETI, AnMathl, KaszakcraH;
2Xonrip xan ateinaarel bareic Kazakcran arpapiblk-TEXHMKANBIK YHUBEpCUTeTI, Kazakcran

MHUHEPAJIJbI TBIHAMTKBIIITAP TO3ACBIHA )KOHE
EHI'I3Y TOCLIJIEPIHE BAMJIAHBICTBI APITA OHIMIHIH, KAJIBIIITACYBIHBIH
IKOJIOTUAJBIK ’KOHE MOP®ODPU3NOJIOT UAJBIK HET'T3JIEMECI

Annoranus. KazakcTauaplk Apail eHipi )KarIaiblHaa Tayapiibl Kypill eriHmiIiri 1966-1990 xeiigapbl Kaibii-
TacThl. ByJ Ke3eHae cyapmaisl MH)KEHEPITIK eTiHIIUTIK KYHeci KaIbIITaChII, aybICHABl KYPINI eTici urepinmi, Kypim
JTAKBLIBI YIIKEH eric kenmeMiHme (kpu1 cabiH 90-110 mbIH rekrap) erimmi. Hotmxecinne Oy Apan eHipiHe opacaH
30p 9JIEYMETTIK, SKOHOMHKAJBIK, JKOJOTHSUIBIK, T.0. e3repicrep okenni. bipak Kazakcranumelk Apan eHipiHueri
JKBUIIaH-KBUTFAa KYIICHTEH Cy TaNIIbUIBIFBI JKaFJaiiblHAa eTiHIIUIKTI JaMBITYABl TeK KaHa Kypill eHIipyHdi apT-
TBIPYMEH OaiJIaHBICTBIPY aliMaKThl a3bIK-TYJIKIIEH KaMTaMachl3 €Ty i Kayilci3AeHAipy TYPFhICBIHAH ajiFaHJia OHIIA
truimai emec. COHABIKTAH apra JakbUIBIH KYPILI aybICHaibl €TiCiHe €Hri3y eric KypbUIBIMBIH KaKCapThIll, CYJIbI
YHEeMIIeH i KOHEe TaHaNTaplaH TYCETiH JOH ©HIMIH MoJailTyra MyMKiHmik Oepeni. Kasipri kezenne KasakcTaHHBIH
Oacka aliMaKTapbIHJIa CyapMalbl eric KeJeMiH YIFalThII, 3 MIIH. TeKTapaH acklpy Ke3Jelin OThIp. SIFHU, cyapMaiisl
STIHIIUTIK KaFIalbIHIAFel KYPIII, MaKTa, JKEMIIOMN jXOHE OacKaja aybICHalibl CricCiHAe apra JaKbUIBIHBIH ecipy
TEXHOJIOTHSACHIH JKETUINIPYAiH TpPaKTUKaIBIK MaHBI3BI 30p. OChIFaH ColKec, apma MaKbUIBIHBIH €ric KeJeMiH
WIFAUTBIN, ©Cipy TEXHOJOIMSCHIH 3€pPTTEN TYKBIPBIMIAY JKOHE OHBI JKETUIIpIN, OHJIpICKe EHri3y — ©3€KTi
MOceleHiH Oipi.

Tyiiin ce3nep: apra, MUHEpaIIsl THIHAMKBIIITAD €HTI3Y 103aCHl JKOHE Tocimaepi, OybIHApaIbIKTap Y3BIHABIFEL,
ca0aKTarbl JKarblpaK aJTaHbIHBIH KAJIBIITACYbI.

K. H. Kaiiani6ait', T. K. Meneyosa', H. E. Hypmam?

'Kazaxckuil HAMMOHAIBHBIN KEHCKHIT IIearOTHYECKU YHUBepcUTeT, AnMarsl, Kasaxcran;
23ananno-KasaxcTaHCcKuil arpapHO-TEXHHYECKUH yHUBEPCUTET UM. JKaHrup xaHa

3KOJOTNMYECKHE U MOP®OPU3NOJTOI'NYECKHUE OCHOBBI
OOPMUPOBAHUSA YPOXKAA AYMEHSA B 3ABUCUMOCTU OT 103
U CIIOCOBOB BHECEHU A YJIOGPEHU

AnHotanus. B ycnoBusx kazaxcranckoro Ilpuapanbs TOBapHOE PHCOBOE 3eMIICIENUE CIOKWIOCH B 1966-
1990 roapl. B aToT nepruoji mocTpoeHbl HHKEHEPHBIE OPOCUTEIbHBIE CUCTEMBI, OCBOEHBI PHCOBBIE CEBOOOOPOTHI, PHUC
€XEToHO Bo3aenbIBaicsa Ha Oompmmx miomansx (90-110 Teic. TekTapoB). DTO MPHHECIO OTPOMHBEIC CONUANBHEIE,
SKOHOMHYECKHUE, JIKOJOTHMYecKre W3McHEeHHs. OJHAKO B YCIOBHSX COKPANICHUS KOJMYECTBA OPOIIACMEIX BOJI
pa3BUTHE CEJIBCKOTO XO35MCTBA CBA3BIBATH TOJHKO C MOBBINICHUEM MPOU3BOJCTBA 3€PHA PUCA HEBBITOJHO C TOYKH
3peHHs obecnedeHNs MPOIOBOIBCTBEHHOM 0e30macHOCTH pernoHa. [103ToMy BHEIpeHHe ITOCEBOB MOBHIIIAET OOIIN
BEIXOJI 3¢pHa. B Hacrosimee BpeMs MOCTaBIICHA 33/ja4a Pa3BUTHUS OPOIIAEMOTo 3emiienenus (0 3 MIIH. TeKTapoB) B
JIPYyrux peruoHax crpadbl. ClieOBaTENbHO, B YCJIOBUSIX PHCOBBIX, XJIONKOBBIX W KOPMOBBIX CEBOOOOPOTOB
YCOBEPIIICHCTBOBAHNE TEXHOJIOTHH BO3IEIBIBAHUS SIMEHSI HIMEEeT OTPOMHOE 3HAaUeHHe. B CBA3M ¢ 3THM, yBenHUcHUE
IUTOIIAJM TIOCEBOB SYMEHS, pa3pabOTKa arpOTEXHUKH BO3JCIBIBAHUS U BHEIPECHHUE €r0 B INPOU3BOJACTBA HMEET
OTIPEJICIICHHOE MPAKTUYECKOE 3HAUEHUE.

KiroueBble cj10Ba: SYMEHB, 03Bl H CIIOCOOBI BHEHCEHUS YIOOPEHUH, POCT MEKIOY3NHH, TIOMAAb JHUCTHEB
TJIaBHOIO ¢Te0Is U OOKOBBIX IOOErOB.
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SELECTION AND JUSTIFICATION OF PARAMETERS OF WORKING
BODIES OF THE COMBINED TOOLS FOR THE BASIC AND PREPLANT
PROCESSING OF SOIL IN THE CULTIVATION OF ROW CROPS
IN THE CONDITIONS OF SOUTH KAZAKHSTAN

Abstract. In the southern zone of Kazakhstan, agricultural crops are cultivated, both on irrigated and rain-fed
lands. The main technology used for tillage is traditional, which accounts for 90% of all cultivated crops. This
technology provides for multiple passes of machine-tractor units (MTU) across the field, which causes a large load
on the soil, leading to the destruction of its structure.

In the South of the Republic, combined tools supplied from neighboring countries (Russia, Belarus, Ukraine)
are mainly used for pre-sowing tillage. They do not correspond to the soil and climate conditions and technologies
used. To ensure the required quality of soil preparation, it is necessary to use machines adapted to zonal conditions.

To develop a combined tool for pre-sowing and basic tillage, the parameters of its working bodies were
justified. Based on the conducted research, a prototype of the combined OKP-4,0 machine was manufactured at the
experimental plant of "SPC of agricultural engineering " LLP, and its acceptance tests were carried out during the
operation of pre-sowing soil preparation for corn sowing, according to which the quality of soil treatment
corresponded to agricultural requirements. There were no breakdowns or failures in operation.

Keywords: combined tool, selection of the ripping working body, ring-bar roller, interaction of the roller with
the soil, justification of the parameters of the sealing element (ring), distance between bars, length of bars, angle of
installation of the roller, prototype of the combined tool, acceptance tests.

Introduction. In the southern zone of Kazakhstan, agricultural crops are cultivated, both on irrigated
and rain-fed lands. The main technology used for tillage is traditional, which accounts for 90% of all
cultivated crops. A special feature of this technology is the use of dump plowing in the autumn or spring
periods. In addition, this technology is used for early spring harrowing operations with tooth harrows,
disking or cultivation in order to decompress the top layer of soil and destroy weeds. This technology
provides for multiple passes of machine-tractor units (MTU) across the field, which causes a large load on
the soil, leading to the destruction of its structure. Currently, the main task facing farmers in the South of
Kazakhstan is to reduce the cost of agricultural production and preserve soil fertility, the main wealth of
the country. Therefore, measures aimed at introducing resource-saving soil protection technologies and
developing technical means that provide optimal conditions for plant development, low energy intensity of
soil treatment and protection from destruction are of particular relevance. One of the ways to reduce the
load on the soil and the energy intensity of its processing is to replace single-operation machines with
combined machines that combine operations for loosening, leveling and rolling the soil.

In the course of research, a comparative analysis of traditional and resource-saving technologies for
soybean cultivation using combined tools was carried out in terms of operational and energy indicators.
According to the data obtained, operating costs, specific capital investment and energy costs for
performing technological operations of pre-sowing tillage using resource-saving technologies were
50-70% lower.

In the South of the Republic, combined tools supplied from neighboring countries are mainly used for
pre-sowing tillage: KPP-4, KPP-8 "Red Aksay "(Russia); Polaris-4" Elvorti "(Ukraine); KPM-4, KPM-8"
Techmash " (Belarus). They are mostly equipped with cultivator legs, levelling devices and rolling rollers.
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The working elements installed on these machines do not meet the soil conditions and recommended
tillage technologies . For example, flat-cutting cultivator feet with a crumbling angle of 8-100 and spring
harrows do not provide the required crumbling and leveling of the soil. Also, the processing depth of 5-10 cm
is insufficient . In the southern zone of Kazakhstan, the period of spring field work is prolonged due to
repeated frosts. They begin with the closing of moisture with tooth harrows in the 20th of March and end
in the first decade of may with the sowing of row crops (soy, corn, sugar beet). Therefore, it is
recommended to carry out the first cultivation for spring soil decompression and provoking weed shoots to
a depth of 14 cm and the second pre-sowing to a depth of 8 cm to destroy weeds.

Thus, there is a need to develop a combined tool that will ensure that the quality of loosening,
leveling and rolling of the soil, as well as the formation of a compacted bed for sowing seeds, meets the
agricultural requirements for technological operations.

In the process of developing a combined tool for pre-sowing and basic tillage, the parameters of its
working bodies were justified and a prototype was made and its acceptance tests were conducted on the
basis of theoretical and field tests of the mock-up and experimental sample.

Research methods. When conducting scientific research on type selection and justification of
parameters of working bodies of the combined instruments used in classical theoretical mechanics, theory
of mechanisms and machines, continuum mechanics, agricultural mechanics. When conducting accep-
tance tests of the prototype, the following GOST Standards were used: GOST 20915-2011 "Testing of
agricultural machinery. Methods for determining test conditions". Interstate standard; GOST 33736-2016
"agricultural Machinery. Machine for deep soil cultivation. Test method". Interstate standard; GOST
33687-2015 " machines and tools for surface tillage. Test method». Interstate standard; GOST 33677-2015
" Machines and tools for inter-row and row tillage. Test method». Interstate standard; GOST 24055-2016 "
agricultural Machinery. Methods of operational and technological assessment". Interstate standard; GOST
R 52777 " agricultural Machinery. Methods of energy assessment". National standard of the Russian
Federation; GOST 12.2.111-85 " System of labor safety standards. The agricultural machine is mounted
and trailed. General security requirements".

Interstate standard.

Research results and their discussion. Selection of the type and parameters of the arrow legs of the
combined machine.

The main loosening and leveling effect when the machine is working is achieved by using pointed
paws. When working in front of the paw, a soil roller is formed, the size of which will be constant on a
perfectly aligned field. In real conditions, when the foot meets the ridges, the roller size increases and the
soil is transported for some distance due to internal friction and then part of it moves to the furrow. Then
this process is repeated, so the soil is loosened and leveled with pointed paws.

The zone of deformation propagation around the paw working organs is quite well studied by
Trufanov V. V. and Kapustin A. N.[1,2]. According to the results of the research performed on loamy
soils of heavy and medium mechanical composition for high-quality loosening and leveling of the soil, it
is recommended to use universal pointed paws with a crumbling angle of 26-28°;

In the developed combined machines for basic tillage for sowing grain and pre-sowing-for sowing
row crops, a universal pointed paw with a grip width of 330 mm, with a crumbling angle of 26-280, which
was previously developed with the participation of KAZSRIMEA for tools for pre-sowing soil treatment
on stubble backgrounds OP-6 (OP-8), is used as a working body for loosening the soil.

Pointed paws with a width of 330 mm loosen the soil to a depth of 6 to 14 cm and prune weeds, and
can also carry out non-shaft flat-cutting processing of stubble backgrounds. Due to the significant
crumbling angle, they have a good leveling ability. The results of their use in technologies of pre-sowing
tillage in the southern zone of Kazakhstan gave positive results.

To improve the quality of crumbling and leveling of the soil during pre-sowing treatment, a ring-bar
roller was introduced into the design and technological scheme of the combined tool, the optimal
parameters of which were selected and justified in the course of theoretical research and field tests (figure 1).

Justification of parameters of the ring-bar roller of the combined tool.

A number of researchers have studied the interaction of different types of rinks with the soil. Ring-
shaped, spiral-shaped, bar-shaped rollers and their other varieties were studied[3-8]. We conducted
theoretical studies to determine the diameter of the roller and its rings, taking into account the features of
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light chestnut soil[9]. The optimal diameter of the ring roller according to the research results was 510 mm
and was determined at the values of internal soil friction coefficients f, = 0.4 and soil friction on steel
f.= 0.5, with the size of the soil lump /= 50 mm.

According to the test results, the low efficiency of using bar and ring rollers was established. They do
not provide sufficient crumbling of the soil, bar rollers also did not create a compacted layer at the depth
of sowing. To ensure the necessary fractional composition of the soil in its upper layer, changes were
made to the design of the ring roller - bars were installed between the rings along their inner diameter
(Figure 1). The roller was installed at an angle of 15-250 to the transverse plane in the direction of
movement of the unit. When performing the technological process, the rings move with a side slide to seal
the soil at the depth of sowing seeds. The soil shifted by the rings falls under the influence of rods and
they produce additional crumbling.

The compacted layer is created by the roller rings. Since the bars are located along the inner diameter
of the rings, their sealing effect is not taken into account in this case.

Figure 1 — Layout diagram of a combined machine with a ring-bar roller
The distance between the rings of the roller was determined from the condition of creating a solid
compacted soil layer at the depth of sowing seeds /4;. When a circular ring is inserted into the soil (figure 2), a

soil wedge will form on the AB arc, bounded by a Central angle equal to 2¢;.

i

A

Figure 2 — Diagram of the introduction of a circular ring into the soil

The maximum soil density in the ring compaction zone is achieved when it is sunk to a depth equal to
the radius. Its further deepening leads only to an increase in the depth of the seal propagation.

The depth of the compacted layer formed is determined depending on the distance between the roller
rings /x and the angle of deformation propagation ¢,

Ly .
hy = TpC0s@y + (2 = 1pSingy)ct g, @

where r,,, — the radius of the rink ring adjusted to the direction of movement
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Hence the distance between the rings of the rink that provides the specified condition will be equal to:

3)

The radius of the ring of the roller 7,, is assumed to be 10 mm. The distance/; between the rings will
be 150 mm.
To determine the size of the processed strip depending on the angle of installation of the roller, the

trajectory of its movement in the coordinate system is considered (Figure 3):

0
x=R|—————cosasin(@ + 1)+ Osinal;
(1-9)cosa

I = 2(hy—TpCOSP1+TpSingctge1)
K ctgepy

z=R[sinasin(@ + 1)+ Ocosal;
y=R[1—-cos(6+ 1)] 4)

where R — radius of the rink ring, m; 6 — angle of rotation of the roller before the start of removal of soil
particles, rad; a - angle of attack of the rink, rad; r — the angle that characterizes the position of the point
M on the ring from the beginning of the removal of the soil particle at point K, rad; & = (¥4, -R)/ ryp — the
coefficient of friction;

Trajectory of movement in the soil aty = 0:

6
x (1-9)cosa sma
z=—R6Ocosa %)

Excluding the parameter from expression (5) @, we obtain the equation of the trace of the ring, the
angle of attack of which is formed by its rotation relative to the frontal position:
zZ= (1-¢) X=Xtga (6)

T 1t+tg?a-(1-e)tga

Equation (6) shows that the trace of the ring is a straight line that makes up the angle a with the
direction of movement of the axis OX (figure 3).

To analyze the moving soil lateral surface of the ring with the rod consider the motion of the ring in
one revolution of the rink, laying it on the movement parallel to the axis of the rink O'O' and
perpendicular to it (figure 3).

To determine the movement patterns of ring rod (geometric place of points), it is sufficient to analyze
the motion of the point M the beginning of the removal of soil particles and points N’ end of removal. The
distance between the rings MN’= 2zRtgo

Figure 3 — Scheme of movement of ring ring-the rink bar and displacement of the soil side surface
of the ring, the angle of attack which is formed by its rotation relative to the frontal position
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When rolling the ring with the bar in the direction perpendicular to the axis of the roller, the point
M of the ring will move to the point My by a distance of MM;=2zR due to pure rolling, and from the point
2nRe

My— to the point M; by a distance MM, =
l-¢

as a result of sliding. The displacement of the point M in

the direction perpendicular to the axis of the rink is MM, =27[_R‘ In the direction parallel to the roller
l-¢
2nRiga

axis, the M point will move a distance MM, =
l-¢

As a result of adding the displacement components, the pointM will take its final position at the point
27R

l-¢cosa

It is obvious that the displaced point N of the end of the soil particle removal is equal to the
displacement of the point M of the beginning of the soil particle removal. Therefore, the line connecting
points M and N; is a trace of the movement of the ring with the rod at the soil surface, and the
parallelogram connecting the points MM;N>N'is the surface area of a ring with a bar on the ground for one
turn with the slide..

The size of the strip processed by one ring of the roller

a.=I-sina (7)

M:, located on the axis OX. The total movement of point M is MM, =

where: [ — the chord of the circle of the diameter of the roller D, passing over the surface of the soil, when
the roller is sunk into the soil to a depth 4 (3).
Taking into account the length of the bar lnp processed area on the length of the chord / will be:

a=aq +a,=I[-sina+l, -cosa (8)

The rings of the roller when moving with a side slide create a compacted bed for seeds, the rods
crumble lumps and also compacts the soil. Taking into account the angle of deformation propagation ¢,
the impact area of the roller is sufficient-80% of the width of the grip.

The results of theoretical research are confirmed by the results of field tests.

The results of field tests. Comparative tests of various types of rollers: ring and ring-bar were carried
out. It was found that for soils having low moisture content, high hardness and komkovatost promising
type of the roller is a ring-bar with the following values of its parameters: the roll diameter 510 mm;
distance between kompuammul50 mm; ring diameter 20 mm; the mounting angle of the rings to the
direction of movement (15...250); profile of the rod (the deformer) - round, rod length of 70 mm and the
distance between the bars 70-110 mm.

In the course of research tests, the following were clarified: the angle of installation of the rings to the
direction of movement of the unit; the optimal distance between the bars. Based on the research carried
out, a prototype of the combined OKP-4,0 machine was made at the experimental plant of the «SPCAE»
LLP (figure 4), which has the following parameters of the working bodies: universal pointed paws with a
crumbling angle of 28°; the roll diameter 510 mm, distance between rings of 150 mm, a ring diameter of
20 mm, the installation angle of the rings to the direction of movement 200, the profile of the bar round,
bar length 70 mm and the distance between bars is 70 mm.

LW
iy e

Figure 4 — Experimental combined machine with a ring-bar roller
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Acceptance tests of the prototype were carried out on the operation of pre-sowing soil preparation for
corn sowing. In one pass, the machine performed operations for crumbling the soil with pointed paws,
leveling it, and forming a compacted bed for sowing seeds with a ring-bar roller.

The test results are shown in table 1.

Table 1 — Functional performance indicators and OKP-4.0 for operations on pre-sowing tillage for corn sowing

Value of indicator
Indicators . . based on the results of
by agricultural requirements
acceptance tests
Unit (power machine + tool) Belarus 2022 + OKP-4.0
Unit speed, km / h 10
Depth of tillage, cm: -
- setting: 14,0
- actual:
X em 13,7
+o(cm) 2,1
Y (%) 15,3
Soil density, g/cm? by layer, cm
0-5 Upto 1,0 0,79
5-10 1,0
10-20 1,0
Soil hardness, MPa, by layer, cm
0-5 0,80
5-10 Upto 1,0 0,95
10-20 1,1
The crumbling of the soil, % of fractions, mm
>50 The content of soil fractions up to 2.9
50-20 20 mm in size should be at least 20,2
20-10 70% 39,3
<10 37,6
Ridgeness of field surface, + cm No more than 5 2,7

The quality of tillage by the machine was satisfactory and met the agricultural requirements for the
technological operation. After passing OKP-4.0, the soil density in the 0-20 cm layer was 0.93 g/cm’,
respectively, and the hardness was 0.95 MPa. At a depth of 5-10 cm, a compacted bed was formed for
sowing seeds with a density of 1.0 g/cm®. The depth of tillage was stable at 13.7 cm, and deviations from
the set depth were insignificant: coefficient of variation; 15.3%; mean square deviation; 2.1 cm. The
content of the fine-grained fraction after passing OKP-4.0 was 78.7%. The content of the fraction larger
than 50 mm was within the acceptable values of 2.9%, as well as the ridges of the soil surface of 2.7 cm.
From the above data, it follows that the combined OKP-4.0 tool provided a good quality of pre-sowing
tillage. There were no breakdowns or failures in operation.

Conclusion. For soils with low moisture content, high hardness and komkovatost promising type of
the roller is a ring-bar with the following values of its parameters: the roll diameter 510 mm; distance
between xonbmamMul50 mm; ring diameter 20 mm; the mounting angle of the rings to the direction of
movement (15...250); profile rod - round, rod length of 70 mm and the distance between the bars 70-110 mm.

In the process of research test have been refined: the installation angle of the rings to the direction of
movement of the unit; the optimal distance between the rods and manufactured at the pilot plant of LLP
"SPCAE" prototype combined weapons OKP-4,0, having the following parameters of working bodies:
universal Lancet paws with a chopping angle of 28°; roll diameter 510 mm, distance between rings of 150 mm,
a ring diameter of 20 mm, the installation angle of the rings to the direction of movement 200, the profile
of the rod (the deformer) - round, rod length of 70 mm and the distance between bars is 70 mm.

Acceptance tests of the prototype were carried out for the operation of pre-sowing soil preparation for
corn sowing, according to which the quality of soil treatment was satisfactory and met the agricultural
requirements for the technological operation. The depth of tillage was stable 13.7 cm, deviations from the
set depth were insignificant: coefficient of variation; 15.3%; average square deviation; 2.1 cm; the Content
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of small-lumpy fraction after passing OKP-4.0 was 78.7%; the content of a fraction larger than 50 mm -
2.9%; ridges of the soil surface.
There were no breakdowns or failures in operation.

A.C. P3annes, lI1.B. Bekmyxametos, B.II. I'os1000poabsko
«ATpOUHKEHEepUs FRUIBIMU-0HIpicTiK opTaibrsD XKILC, Anmarsr, Kazakcran

KA3AKCTAHHBIH OHTYCTITT JKAFJAVBIHIA OTAMAJIBI JAKBLIJIAPIBI
OHJIEY KE3IHJIE TONBIPAKTHI HETI3T'T 2KOHE CEBYAJIJIBI OHJIEY YIITH KYPAMA
KYPAJLJIBIH KYMBIC OPTAHJIAPBIHBIH IIAPAMETPJIEPIH TAHJIAY 'KOHE HETI3JIEY

AnHotanus. KazakcTaHHBIH OHTYCTIK aliMarbIHIA CyapMalbl Ja, TOIIMIIK JKepiepie Je aybUIapyallbuIbFbL
JMaKbULAapsl ecipinesi. Tompipak eHAeyIiH HEeri3ri TEXHOJOTHICHI JOCTYPJIi OOJNBIN CaHANabl, OFaH OapJbIK ©HJIe-
nertiH pakeuinapabiH 90%-b1 THecini. byn TexHonorus MammmHa-TpakTop arperartapbiibliH (MTA) Tanan GoibIMEeH
OipHelIe per oTy >KarAalblH KapacThIpajbl, 9pi TONBIPaKKa KYPHUIBIMBIHBIH OY3bUTYbIHA OKEJIETIH YJIKEH KYKTeMe
TYIBIPAJIbL.

PecnyOsnmkanbIH OHTYCTIriHIE HeriziHeH Tasy merenaeH (Peceif, Benapych, YkpaunHa) jKeTki3ineTiH Kypama
KypaJiiap TOMBIPaKThl ce0y ajblHAa OHJIeY YIUiH KojmaHbuiaasl. Onap TOMbIPAKThI-KIMMATTHIK JKaFAainapra xoHe
KOJIJIaHBUTATHIH TEXHOJIOTHSIIAPFa Coiikec Kenmeiai. TombIpakThl TaiibIHIayAbIH KAXKETTI CalmachlH KAMTAMAChI3 Ty
YIIiH aliMaKTHIK JKaFmaiinapra OeliMaenTeH MalMHaIapApl Haiganany Kaxer. ETicTik gakpuigapra (KOIICHITY, Teric-
Ty, THIFBI3AY, ce0y TabaHBIH KaJBIITACTHIPY) JKOHE aHBI3ABIKTHI HETI3T1 OHAEyre apHaJIFaH Kypama KypaiaapIsl
93ipJiey YIiiH OHBIH )KYMBIC OpPraHAapbIHbIH TapaMeTpiiepl Heri3aesii.

OKII-4,0 xypama KypaJbIHBIH TOKIpHOETIK yirici skacanabl. TOmBIpaKTHI XKYrepi eryre JalbHIay alIbIHAaFsl
onepanusyiapra TOKIpUOETiK YIriHI KaObUIIay ChIHAKTApPhI KYPTi3iigi, OFaH COWKEC TOMBIPAKTHI OHJICY Camachl
KaHaraTTaHapJIbIK JKOHE TEXHOJOTHSUIBIK OllepallMsiFa apHalFaH arporajanrapra colikec kenai. OHbl eHIipicKke KOO
YILIIH TOXKIpUOEIIK YIrire TEXHUKAIBIK Ky)KaTTama 931pJIeH .

Tyiiin ce3nep: KypaMIacThIpbUIFaH Kypaiaap, KOICHITY )KYMBIC OpPIaHbIH TaH/1ay, CAKUHAIBI-IIIBIOBIKTHI THIFBI3-
JIayBIll, THIFBI3JAYBIITHIH TONBIPAKIIEH ©3apa OpeKEeTTeCyi, THIFBI3AAY JJIEMEHTIHIH (CaKMHAHBIH) MapaMmeTpiepiH
HETi3/Iey, MBIOBIKTAP apachIHIAFbl KANIBIKTHIK, IBIOBIKTAP Y3BIHIBIFEI, THIFBI3IAYBINITE OPHATY OYPHIIIBI, Kypama
KYpaJIbIH TOKIpHOEIiK yirici, KaObUIaay ChIHAKTaPHI.

A.C. P3anues, lI1.b. BekmyxameTos, B.II. I'os1060poasko
TOO «Hay4Ho-TIpON3BOICTBEHHBIN IICHTP arpOHHXeHepum», AnMaTsl, Kazaxcran

BbIbOP U OBOCHOBAHHUE TAPAMETPOB PABOYHUX OPTAHOB KOMBMHUPOBAHHOI'O
oryaus 1Jis1 OCHOBHOU U TPEAITIOCEBHOU OBPABOTKMU IIOYB ITPU BO3/IEJIBIBAHUHN
MNPOIMTAIIHBIX KYJIBTYP B YCJIOBUAX IOT'A KABAXCTAHA

Annotanusi. B 1oxHol 30He Ka3zaxcraHa BO31enbIBalOTCsl CEIbCKOXO3SHCTBEHHBIE KYJIBTYpPHl Kak Ha OpO-
IIaeMbIX, TaK M OOrapHbIX 3emisiX. OCHOBHOW NPUMEHSEMOHW TEXHOJIOTHEeH OOpaOOTKH IOYBHI SIBISETCS TPaH-
LIMOHHAs, HA JIOJI0 KoTopod mpuxomutcst 90% Bcex BO3/ENbIBAEMBIX KyJIbTyp. JlaHHAs TEXHOJIOTHsS IpexycMmart-
pHBaET MHOTOKPAaTHOE KOJMYECTBO IMPOXOA0B MAIIMHHO-TPAKTOpHBIX arperatoB (MTA) mo momo, uTo 00ycnaBiu-
BaeT OOJIBIIYIO Harpy3Ky Ha MOYBY, IPUBOASIIYIO K Pa3pyIICHHIO €€ CTPYKTYPHI.

Ha fore pecmyOnmKud B OCHOBHOM HPUMEHSIOTCS I MPEANOCEBHON 00paOOTKM MOYBH KOMOWHUPOBAHHBIC
opynus, IoCTaBIsieMble U3 OmmkHero 3apyoexss (Poccus, berapycp, Yikpanna). OHE HE COOTBETCTBYIOT ITIOYBEHHO-
KIMMaTHIECKUM YCIOBHSM M NPHUMEHSIEMBIM TexXHOJIOTHAM. st obecnieueHus: TpeOyeMoro KauecTBa MOATOTOBKU
MOYBBI HEOOXOIMMO UCIIOIb30BaTh MAIIMHBI, aJalITHPOBAHHBIE K 30HAJIBHBIM YCIOBHSAM.

Jnst pa3paboTKu KOMOWHHMPOBAHHOTO OPYAMSl Ul TIPEIIOCEBHOW M OCHOBHOH OOpaOOTKM MOYBHI ObLIN
000CHOBaHbI ITapaMeTpbl €ro pabounx OpraHoB. BT M3rOTOBIIEH ONBITHBIA 00pa3el] KOMOMHUPOBAHHOTO OPYAUS
OKII-4,0. 1 npoBeieHbI €ro IPUEMOYHbIE HCIIBITAHUS B XO/I€ OTIEPALUH NPEAIOCEBHOM MOITOTOBKH MOYBHI K ITOCEBY
KyKYpYy3bl, COIJIACHO KOTOPHIM KayecTBO OOpPaOOTKHM IOYBBI COOTBETCTBOBAJIO CEJILCKOXO3SHCTBEHHBIM TpeOoBa-
HusiM. Hukakux nonomox mnm cb6oeB B padote He Obuto. Pa3paborana TexHHUYecKas IOKyMEHTALUsl HAa OIBITHBINA
oOpaser] [uIst TOCTAaHOBKH €ro Ha MPOU3BOCTBO.

KinioueBble cji0Ba: KOMOMHMPOBAHHOE OpYAHE, BBIOOP PBIXJIUTEIBHOTO pabovero OpraHa, KOJNbYaTO-TIPYTKOBBIA
KaToK, B3aMMOJICICTBHE KaTKa C TOYBOH, 0O0CHOBAHME MTapaMEeTPOB YILIOTHSIIOILIETO /IEMEHTa (KOJIbIIa), PACCTOSTHHE MEKILY
NPYTKaMH, IJIMHA TPYTKOB, YTOJI YCTaHOBKH KaTKa, OIBITHBIM 00pasel KOMOMHHMPOBAaHHOTO OpYIWS, IPHUEMOYHBIC
WCIBITAaHUSL.
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SCIENTIFIC AND PRACTICAL BASES OF INCREASING
THE EFFICIENCY OF LIVESTOCK IN THE CONDITIONS
OF CENTRAL KAZAKHSTAN

Abstract. The analysis demonstrates that the growth of animal products is provided, mainly by the private
subsidiary farmings and households (PSF and HH), where is concentrated more than 80% of cattle and poultry.

Meanwhile, small-scale seasonal production prevails in this sector, which, as practice shows, sometimes does
not meet the requirements of the processing industry, and the output products cannot be competitive domestically,
especially on the foreign markets.

Consequently, the purpose of these scientific and production researches were the development of the conceptual
framework for the improvement of the efficiency of live-stock animal breeding in the rural regions of Central
Kazakhstan, which have lion shares of pasture land and underground minerals of the country.

A distinctive feature of the operating system of the small economy management forms in rural regions of
Akmola, Karaganda, North-Kazakhstani, and South-Kazakhstani areas has been studied.

The modern abstract-logical, economic-mathematical and statistical methods, common research methods in the
area of livestock section are applied in the scientific researches, experiments: All-Russia Research and Development
Institute of Livestock Breeding, VIZH, VASKHNIL, and also data on the development of cattle breeding of the
region before and post-privatization periods of the rural reform was used.

On the basis of long-term research work, the author having identified the main problems, is developing a
comprehensive program for the development of animal husbandry in four areas, that is, to improve systems:
economy management, fodder production, subsidies and breeding.

According to the research, the principles and conceptual foundations of improving the efficiency of breeding
domestic farm animals have been developed. At the same time, the principles of a systematic approach, feedback, the
need to describe the regulatory impacts of the state, the functional composition and structure of the system of
economic models at the level of rural regions are distinguished and justified.

Key words: Households, efficiency, personal subsidiary households, agricultural cooperative, fodder base,
nutritional value, usefulness of fodder, subsidies, cattle, sheep, horses, livestock, cost, selection.

Introduction. As shown in the practice with the privatization of the agrarian sector of the national
economy, there are particular difficulties especially in the development of livestock section beside the
positive characteristics of the transformations. Particularly, the extensive development path of the private
subsidiary farmings and households (PSF and HH), prevailing by number and output of products,
promoted degradation of pasture, hayfield meadows, uncertainty in the subsidy and brood work, which are
principal constraining factors in the production of competitive livestock products. Measures on their
elimination in preference manner: development of the effective systems: economic management of
commodities manufacturers, creation of strong, nutritive base, state support, and selective-breeding work.

The research results. Development of economic management mechanism of commodities
manufacturers. Scientific and production researches were carried out in the rural regions (30 rural
regions of Akmola, Karaganda, North-Kazakhstani and South-Kazakhstani areas, on issues related to the
improvement of the economic mechanism of operation of small economy management forms in rural
regions and reasonability of private subsidiary farmings and households (PSF and HH) transformation
(conversions) in small forms of private enterprise, and also search of the ways for renewal of free-range
animal husbandry in the context of the market.

— 140 ——



ISSN 2224-5227 1.2021

Following factors, determining the development of integration in the modern conditions, were
detected during the research on this subject: reasonability of participation in the organization activity, the
priority of the common interests over private ones, weak link principle, allocation of the basic elements in
the cooperation system, the necessity of the participation. [1,2].

Consequently, on the last stage of this work, they speak for the necessity of development of the
particular model of agricultural cooperative in three rural areas and analysis of the results of
transformation (conversion) of private subsidiary farmings in small forms of private enterprises, and also a
reclamation of the remote pastures by small agricultural facilities, in the context of the pilot project of LLP
“Otkanzhar” using alternative energy sources (solar, wind).

Creation of agricultural cooperatives based on the private subsidiary farmings and households within
the rural settlements was efficient and they take the form of vertical integration, i.e. members of
cooperative, preserving ownership of the means of production and land, conduct the joint activity on the
issues related to the sale of products, feed production, supply of materials and machinery, improvement of
productivity of livestock farming, i.e. a chain is built according to the principle of the closed cycle, where
the regular problems in one link will be compensated in other ones as required. [3,4]. Measures on the
transformation of the private subsidiary farmings and households in small forms of private enterprise and
reclamation of the remote pastures by small agricultural facilities were less attractive due to limitation of
the material and technical resources of the private subsidiary farmings, free land plots of the surrounding
grounds to the rural settlements and absence of the proper social and production infrastructure in the
remote rural areas.

Measures to improve the nutritional value of forage and productivity of rangelands.

As mentioned above, in terms of priority, the second position is taken by the creation of a solid and
full-fledged feed base for animal husbandry. In this case, it should be considered in two positions:
quantitative and qualitative understanding [5]. Consequently, the feed value of a wild plant “Shaiyr”,
peculiar to the regions of Central Kazakhstan, has been studied to improve diet density of the animal
nutrition.

For this purpose, three groups of cows were formed by analogy, in order to feed shayr in the form of
juicy and granular feed: the first group is the control one (in the diet instead of juicy feed - corn silage),
respectively, the second experimental group is shayr-alfalfa hay, the third is experimental - shayr haylage
and their share in the diet were equivalent in terms of physical weight.

The duration of the experiment was 5 months.

Wherein, the milk productivity of the animals of the second group fed with shayr-alfalfa haylage
turned out to be higher than that of the first and third groups, i.e. in terms of milk yield - by 250 and 120 kg, or
16% and 7.5%, respectively, as well as the advantage of group 3 (shayr haylage) in relation to group 1 - by
130, or 8.8%, respectively. Experimental animals fed with shayr-alfalfa mixture were characterized by
relatively high indicators of the main components in milk, especially in terms of fat and protein content, in
comparison with the data of animals of groups 1 and 3, by 0.16-0.12% and 0.09-0, 05% (P <0.05),
respectively. Since the collection of shayr is a laborious process (manually), the effectiveness of feeding
animals with it in the form of granular feed mixed with biological active substances was also investigated.
This gave amazing results, i.e. significant growth, development and a high level of safety (survival) of
young animals were observed, especially cattle in the dairy period of rearing, where unforeseen costs of
offspring usually occurred.

The cultivation of a perennial, drought-resistant (the root system reaches 3 meters) imported plant
"Spinach-Rumiks" for livestock feed, showed that from one experimental hectare, from the second year
without irrigation, they gave 120 c/ha, and, out of three cuttings (per year) - 360 c/ha of green mass. When
feeding dairy cows with it in the form of haylage, it was not inferior to traditional succulent forage in
terms of feed value, and turned out to be more effective in terms of cost. The international project: “Arid
lands management” has been implemented to improve the nutritive base in a quantitative sense in the
Shetskiy region of Karaganda area at the expense of the grants of the Global Environmental Facility
(USA, Washington) and the Ministry of Ecology of the Republic of Kazakhstan.

At the same time, the participation of agricultural producers in the region consisted in the provision of
land plots, equipment, agricultural machinery, production facilities in the possession, and grant holders -
in the provision of material and technical resources associated with this project. At the same time, the
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crops of grain crops, carried out within the framework of the project, ensured the receipt of up to 9 c/ha of
hay, against 2-4 ¢ / ha. Livestock number has increased by one and half times, meat production in two
times, and preparation and sales of feed on average in three times at the project territory within four years.

Thus, the results of this work clearly demonstrated the ecological and economic viability of dry
agricultural lands, subject to the transition from crop production to traditional livestock breeding for these
territories [6,7].

State support of livestock breeding.

A search of the effective subsidy instruments in the area of livestock products production including
the results of the implementation of the mentioned in the previous section of the project “Arid lands
management” demonstrated that predominated transition to the natural subsidy i.e. rendering of the
necessary services is the mandatory method of state support, especially to develop the livestock section.
Implementation of agrotechnical measures on improvement of the feeding value of pastoral and hayfield
meadows becomes of special actuality as cost of animals’ diet takes the lion’s share (70%) in the prime
cost of the livestock products. [8,9]. For example, let’s say that the prime cost of milk is 100 KZT, in
theory, the food cost is 70 KZT among them. In the case of such indicators, a commodity producer sells
milk at least 120 KZT per liter at 20% profitability. Consequently, the prime cost of feed is reduced at
least up to 30%, and purchase value of feed accordingly, due to yield enhancement of pasture and hayfield
meadows, say nothing of the nutritive value improvement. In this case the calculations demonstrate:
(70 KZT x 30 %) : 100% = 21 KZT, i.e. the prime cost of milk will be 30 + (70-21) = 79 KZT. Now
commodity producers can sell milk at previous profitability 79+ (79 x 20) : 100 = 94,8 KZT per liter of
milk, i.e. competitive ability of the product is increased. It can be said in the abstract that the recom-
mended subsidy system of the livestock section provides accessibility of subsidy for all commodities
producers, purposiveness of its use, and also minimizes such corruption offenses.

Improvement of breeding and productive qualities of farm animals.

Ranking in fourth place is the creation of effective, competitive herds, flocks, herds of farm animals.

Red Steppe Breed of domestic breeding is the most adapted to the natural and climatic, feeding
conditions of Central Kazakhstan in dairy farming. However, this breed has great possibilities in the area
of improvement of productive abilities, using breeding males of related breeds, particularly Angeln breed,
developed in Germany [10,11,12].

Table 1 — Comparative indicators of the milk productivity of livestock
of the local population and its crossbreeds of different bloods (in angler)

Milk yield, kg Content, B %

ptotein fat
+ 0,
Group Blood n M+m Cv% Mim | V% Mom | V%

In 305 days of lactation

1 Local cattle of
steppe
35 3464,5+80,0 11,8 2,88+0,02 3,2 3,81+0,02 4,5
2 Hybrids (50%)
30 4615+68,5 10,4 2,73+0,02 3,1 3,75+0,03 5,9
3 Hybrids
(75%) 28 4737+81,1 11,1 2,85+0,01 2,7 3,73+0,02 6,2

The data in the table indicate that the highest milk productivity was characteristic of first-calf heifers
with 75% blood, exceeding groups 1-2 by 1273 and 122 kg of milk with a slight concession in the content
of fat and protein in milk. At the same time, for the first lactation from crossbreds, an average of 4637 kg
of milk was produced, which is 1173 kg (28.5%) more than from peers of the local group.

In summary, we can conclude that the higher the milk production of cows, the more sensitive they are
to the adverse effects of external factors.[9,10].

Domestic Kazakh Whiteheaded cattle is the most acclimatized animal in beef farming in terms of
Central Kazakhstan. [13-14].

The table below shows the results of improving the productivity of beef cattle in the local population
using Hereford bulls (related).
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Table 2 — Comparative indicators of productivity
of local and crossbred animals of different bloods according to Hereford

Age in months Average day.
Experimental groups n gain, from
6 12 16 19 16-19 months. (y)

1 (local xa3) 14 151,242,3 256,2+7,2 359,5+8,7 426,246,6 741
2 (purebred and 12 153,5£2.4 259,5+6,5 376,5+8,0 446,1+£5,3 773
aboriginal animals)

3 (hybrids 50%) 13 155,243,2 257,347,1 374,3+8,1 461,4+6,2 967
4 (hybrids 75%) 15 155,0£2,4 261,24+6,4 363,049,1 453,545,6 1005

As can be seen from the table, at the age of 19 months, there is a significant advantage of hybrid
animals over purebred and aboriginal animals, i.e. 3 groups (50%) over 1-2 groups - 35.2 and 15.3 kg,
4 group (75%) - 27.3 and 7.4 kg and in terms of average daily weight gain - 226-194 g and 264-232 d
respectively.

At the control slaughter, the heaviest carcass weights were in animals of groups 3 and 4 - 243.6 and
239 kg, respectively, and castrate bulls of group 3 in carcass weight exceeded group 1 by 19.9 kg, or 8.0%,
2 - by 8§, 3 kg, or 3.4%, and 4 - 4.6 kg, or 1.8%. In the regions of Central Kazakhstan, the original type of
activity is the breeding of fat-tailed (meat-lard) sheep breeds. In the history of their formation, a special
role was played by the Yedilbayevskaya fat-tail coarse-wooled breed of sheep, created mainly by folk
selection. [15].

Stud rams of Yedilbayev breed (related) are used to improve the productivity of the local fat-rumped
sheep (LFRS).

Table 3 — Dynamics of live weight of young Saryarka (SKG) and cross-breed (Unit x SKG) sheep, kg

Breed Gender At birth 4,5 months. 12 months.
of lambs n M=£m n M=m n M+m
U x LFRS bar 48 5,0+0,05 37 40,2+0,51 26 50,2+0,52
yar 54 4,6+0,07 33 36,3+0,49 29 47,0+0,43
LFRS bar 47 4,8+0,06 40 38,3+0,60 31 48,7+0,44
yar 57 4340,05 54 34,840,43 38 45,3%0,50

According to the table, it can be seen that the lambs of the compared groups were born with an
optimal live weight, viable, with an insignificant difference in live weight, but at 4.5 months in crossbred
rams and bright (U x SKG) there is an advantage in live weight over purebred ones (SKG) was 1.9 kg and
1.5 kg and at 12 months - by 1.5 and 1.7, respectively, the difference is significant (P> 0, 95). It should be
noted that the lambs of both groups had a high vigor of growth and in the first 20 days of life they
increased their initial body weight by an average of 2.7-2.9 times, with an average daily weight gain of
435 g - 350 g and 415- 325 g, respectively. Large breeding herds of fat-rumped sheep of Zhanaarkinskiy
and Sarysuiskiy intrabreed types are created as the result of this work.

The development of herd horse breeding in our country is associated with the history and national
tradition of the indigenous population and its foundation was laid by the breeding of horses of the "Toad"
type, which retained many economically useful traits from wild ancestors, such as adaptability to year-
round grazing, the mowing instinct among stallions — producers, etc. [16].

Consequently, the use of commercial lines (Mesker 98-62, Maupas 9-55) of Mugalzhanrskaya breed
by the breeding regions was the most effective for improvement of productivity of the local horses,
preserving their adaptive characteristics.

Table 4 — Results of using stud stallions of the Mesker and Maupas breeding lines on local mares

Line Stallions Mare Kaz Youngl,5r. Diftkg Young. 2,5 Diftkg
n M:+m n M+m n M:+m n M:+m
Mesker 5 508,3+5,2 35 400,44+4,2 28 316,6+3,3 37,1 27 390,4+5,3 47,8
Maupas 5 501,1£5,8 30 404,14+4,0 26 314,343,1 34,8 24 396,2+4.,9 53,6
Kazakhs | 5 416,5+6,7 27 402,7+43,9 20 279,5£3,9 - 29 342,6£3,5 -
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As can be seen from the table, at the age of 1.5 years, the offspring of stallions-sires along the Mesker
line had a live weight on average of 316.6 kg, along the Maupas line - 314.3 kg, in the non-linear group
(from local Kazakh stallions) - 279.5 kg, and at 2.5 years of age - 390.4; 396.2 kg and 342.6 kg
respectively. At the same time, the difference in live weight of young animals at the age of 1.5 years along
the line of Mesker, Maupas in relation to the nonlinear group was 37.1 kg and 34.8 kg, and at 2.5 years of
age - 47.8 kg and 35, 6 kg, respectively, which indicates a sufficient efficiency of using stallions of the
Saryarka type as improvers for local Kazakh horses.

An expected allowance from the sale of the abovementioned events in the region per one livestock
unit is 69.4 thousand KZT. (2017)

In summary, we can say that in the regions of Central Kazakhstan, restoration and improvement of
breeding and productive qualities of domestic breeds of farm animals is an effective and resource-saving
method of selection and breeding work.

Corollary. The implementation of the above measures creates the necessary conditions for increasing
the volume of production, including environmentally friendly livestock products, ensures the creation of
new jobs, an increase in profitability, as well as stabilization of the rural population.

K.A. CapxaHnos
Kazakrbiy C.CelibynnuH aTbIHIAFbl arPOTEXHUKAIIBIK YHUBEPCUTETL

«OPTAJIBIK KAJAKCTAHJIA MAJI ITAPY AIIBLIBIFbBI
TUIMALIITTH APTTBIPY IbIH FBIJIBIMU-TOKIPUBEJIK HET'I3JIEMEJIEPID»

AnHoTauus. EnimMi3aiH arpapiblk CeKTOp SKOHOMHKACHIH/IAFbI JKaFail Mall OHIMJIepl OCIMiHIH, HETri3iHeH, Mall, KyC
6actapbiHblH 80% >KyBIFBIHBIH HIOFBIPIAHABIPFAH JKEKe KOCalKbl, oTOachl mapyamsuibikTapsl (AKKIILOILD) ecebinen
€KEHIH KepcCeTil OThIp. ATan aiTKaHaa, OyJ1 CEKTOp, OHAIPTeH OHIMAEP] OHACYII KICIMOPhIHAAD Tala0bIHA, iIIKi, CHIPTKBI
HapbIK CYpaHBICTapblHA 1a caif kelxe OepMEeHTIH LIAFBIH TOBAPIBI, MAYCHIMABIK OHIIpiCi OACHIMIBUIBIFBIMEH EpeKIIele-
Heni. Jemek, artajraH FBUIBIMH-OHIIPICTIK 3€PTTEY/IH TYIKI MakKcaThl — €JIIMI3/IIH HIA0BIHABIK JXepiepi MEH Xep acThl
Ka30a OallIbIKTapbIHbIH OacklM OeniriH ueneHin orelprad, Oprtanblk KazakcTaH ayblIIblK aiiMaKTapbIHJ aybll LIapya-
HIBUTBIFBI MAJIAPBIH OCIPY/IIH THIMIUTITIH apTTHIPYAbIH KOHIICTITYAIIBIK HETi3JeMeNepiH )acay OOJIbIN TaOblIa bl

CoHBIMEH KaTap, €IiMI3[iH ayblUIAbIK aiiMakTap OOMbIHIIA IIAFbIH IIApyallblIbIK OKYPrizy Qopmanapsl MeH
TYPJIEPiHiH KbI3METTEPi albIPMAIIbUIBIKTAPBI MEH €PEKIICTIKTEPIiH ¢ 3epTTECy MaKCAThIH/A FRUIBIMH-OHIIPICTIK )KYMBICTAp
Axwmona, Kaparaunel, Conrycrik-Kazakcran sxoHe OHTYCTiK-Ka3akcran o0ibIicTapbiHIa aTKapbUIIbI.

FouteiMu 3epTTeyiep MeH dKCIepHMEHTTaple 3aMaHayH aOCTpaKTi-JIOTHKaNBIK, YKOHOMHKA-MaTeMaTHKAIIBIK JKOHE
CTaTUCTHUKAJIBIK, MaJl IapyalllbLIbIFbI CaJlachlHa KOJAaHbUIAaThIH kannbuiama tocingep (BHUMOK, BUX, BACXHUWII)
KOJIAaHBUIABI JKOHE aTalFaH alMaKTBhIH SKeKeIleJeHAIpyre AEHiHTi, KeHiHri Ke3eHAepAeri Majl IIapyallbUIbIFBl AaMy
KOpCETKIIITepi e NalianaHbuIIbl.

ABTOp, KON JXbUIABIK FBUIBIMH-13/1€CTipy JKYMBICTAphl HeTi3iHae OacTel mpoOieManapibl aHBIKTall, TOPT OarbITTHI
KaMTUTBIH KEHIeH/i MaJl IIapyallblIbIFEIH AaMBITY OarJapliaMachblH Kacaii/ipl, SIFHYU IIapyallbUIBIK XKYPri3y, Majl a3bIFbl
eH/Iipici, CyOCHNsIIAY XKOHE Mall TYKBIMBIH aChUIAaHABIPY KYHENIEpiH KEeTUIpy;

3eprTeynep IepeKTepiHe caif, OTaH[BIK aybUl IIApyallblIbIFbl Mal TYKbIMAAPBIH €CIpY THIMIUIIKTEPIH apTThIPYAbIH
KaFuaanapbl MEH KOHIIENTYaJbJIBIK aHBIKTaMaaphl skacanapl. COHBIMEH Katap, Oyl cajaja, aybUIIbIK OHIpIep JeHreHinae
HIapyalIbUIbIK JKYPri3yIiH KYPIBIMIBIK, XKYHETiK yiarinepi, KbI3MEeTTepi KYpaMbl skoHE Kepi OallaHbICTBUIBIK IIEH MeMIIe-
KETTIK PETTEYHiH acepiepi capanTaiblll, HAKThUIAHFAH TY)KbIPHIMIaMaliap >Kacaibl.

Tyiiin ce3aep: IlapyambuiblK XKYprizy xKyHeci, THIMALTIK, )KeKe KOCAJIKbI, 0TOACHI IIapyaIlblIbIKTAPhl, aybll HIapya-
IIBUIBIFBI KOOTIEPATHBI, MaJl a3bIFBl KOPBI, KOPEKTLIIK, MaJl a3bIFbl KYHAPIIBUIBIFB, CyOCHAMSIIAY, ipi Kapa, KOW, JKBUTKBI, MaJl
HIAPYaIIBUIBIFBI, ©31HJIK KYH, CEJICKIIUS.

K.A. CapxanoB
Kazaxckwuii arporexuuueckuii yausepcutet uM. C.Ceiidymnnna

«HAYYHO-IPAKTUYECKHUE OCHOBBI IOBBIIHIEHUSA
IOPEKTUBHOCTH ’KNBOTHOBO/JCTBA B YCJIOBUAX HEHTPAJIBHOI'O KA3ZAXCTAHA»

AnHoTanus: [TonoxeHne aes B arpapHOM CEKTOpE SKOHOMHKHU CTPAHbI TIOKA3BIBAET, YTO POCT KUBOTHOBOMYECKOH
MPOAYKIMH 00ECTIEYMBACTCS, B OCHOBHOM 32 CUET JIMYHBIX MOJCOOHBIX M AoMamrHux xo3siicts, (JITIX u 1X) rae cocpeno-
ToueHo Oonee 80% ckoTa U nTULBL. BMECTO € TEM, B 3TOM CEKTOPE IPpeol1anaeT MEIKOTOBAPHOE, CE30HHOE IIPOU3BOJICTBO,
KOTOpPOE€ KaK IIOKa3bIBAaeT MNPAaKTHKA, HE BCETAa OTBeYaeT TPeOOBaHMSIM IepepadaThl-BaIOIIEH IMTPOMBINIIICHHOCTH, a
BBITyCKaeMast IIPOIYKITHS BPSIIb JIH MOXKET OBITH KOHKYPEHTOCIIOCOOHOH Ha BHYTPEHHOM, OCOOCHHO Ha BHEITHEM PBIHKAX.
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CrnenoBaTteNbHO, LENbI0 JAaHHOW HAayYHO-TIPOU3BOJICTBEHHBIX MCCIIEOBAHUI OKa3anach pa3paboTKa KOHIENTYa bHbIC
OCHOBBI ITOBBIIIEHHUS 3PPEKTUBHOCTH Pa3BEICHUS CEIbCKOXO3SICTBEHHBIX JKMBOTHBIX B CEJIbCKUX pernoHax lleHTpanb-
Horo KazaxcraHa, pacnonararouuxcs JbBUHBIMH JOJISIMHU MTACTOUIIHBIX YTOAWI U IOA3EMHBIMHU TIOJIE3HBIMU HCKOTIAeMBIMU
CTpaHBI.

IIpu 3TOM, M3y4YeHA U OTIIMYUTENbHAS OCOOCHHOCTh CUCTEMbI (DYHKIIMOHUPOBAHUS MaNbIX (JOPM XO3SIMICTBOBaHUS Ha
celle B CeNbCKUX Teppuropusx AxmonuHckod, Kaparangunckoit, Cesepo-Kaszaxcranckoit m HOxno-Kazaxcranckoit
o0JracTei.

B Hay4HBIX HcCIEOBaHUSAX, SKCIEPUMEHTAaX NMPUMEHEHbl COBPEMEHHbIE a0CTPaKTHO-JIOIMYECKHE, SKOHOMHUKO-MaTe-
MaTHYECKHE U CTATUCTHYECKHE METObI, OOLICTIPHHATBIC METOAMKH HCCIIeIOBaHUN B chepe oTpaciu KMBOTHOBOJCTBA!
BHMNOK, BUX, BACXHIJI, a Tax:xe UCHON30BaHbl JaHHBIE 110 Pa3BUTUIO )KUBOTHOBOJICTBA PErMOHA JI0 M MOCTIIPUBA-
THU3AIMOHHBIX MIEPHOAAX CENbCKOH pedopMBl.

ABTOp, Ha OCHOBE JOJITOJIETHEH Hay4YHO-TIOMCKOBOW pabOThl ONpEIesB OCHOBHBIX IpoOieM, pa3pabaThiBaeT KOM-
IUIEKCHYIO TPOTpaMMy pa3BHUTHS JKMBOTHOBOJACTBA B HYETHIPEX HANPABIEHUSX, T.€. MO COBEPIICHCTBOBAHHH CHCTEM:
XO03HCTBOBaHMS, KOPMOIPOHU3BOCTBA, CyOCHINPOBaHUS U IUIEMEHHOTO JIeNa.

Tlo nmaHHBIM HCCIENOBaHHI pa3paOOTaHbl MPHHLIUIBI U KOHIEHTYyaJlbHbIE OCHOBBI MOBBIMICHUS 3()(EKTUBHOCTH
pa3BeieHUs] OTEYECTBEHHBIX IOPOJ CEIbCKOXO3IWCTBEHHBIX JKUBOTHBIX. [IpM STOM, BBIIENAIOTCS M OOOCHOBBIBAKOTCS
MIPUHIIAIIEI CHCTEMHOTO ITO/X0/1a, OOpaTHOW CBS3M, HEOOXOMUMOCTh OIHMCAHUS PETYIUPYIONINX BO3IEHCTBHIA TOCY-
JapcTBa, (YHKIMOHAIBHOW COCTAaB U CTPYKTYPbl CUCTEMbI MOJIEJICH X03sICTBOBAHUS HA YPOBHE CEJILCKUX PETHOHOB.

KuroueBble cioBa: Xo3siicrBoBaHus, 3P(PEKTUBHOCTh, JUYHBIC MOJCOOHBIC TOMAIHUE XO3SHCTBA, CEIBCKOXO-
3sIMCTBEHHBIN KOONEPaTUB, KOPMOBast 0a3a, MUTATEIbHOCTD, IIOJIHOLIEHHOCTh KOPMOB, CyOCHIUPOBaHUE, KPYIIHBIN pOraThlii
CKOT, OBEIL, JIOIIA/IH, )KHBOTHOBOJICTBA, CE0ECTOMMOCTE, CEJIEKIIHS.
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ETTI MERINOS -
KAZAKHSTANI EXPORT-ORIENTED MEAT BREAD

Abstract. Sheep breeding in Kazakhstan is a traditional branch of animal husbandry. The development of the
industry is facilitated by the presence of large areas of pasture lands, as well as the existing valuable gene pool of
breed resources, created by national selection and long-term work of scientists-breeders.

The republic has great potential for the further development of sheep breeding industry and is able not only to
meet the population's need for mutton, but also to become a major exporter. The restoration and further development
of domestic sheep breeding should be based on rational use of genetic potential of animals and natural pastures of the
country for the cost-effective production of high quality sheep products that meet international standards.

The article deals with the development of fine-wool sheep breeding in Almaty, Zhambyl and South Kazakhstan
regions, improvement of meat characteristics of the South Kazakh merino. The experience of using "etti merino"
rams-producers in farms of Turkestan region showed that meat merino rams have a positive effect on meat
productivity of the South Kazakh merino, and at the same time do not worsen their wool characteristics. The
information on the population number of sheep of "Etti Merino" breed for 2020, the class composition of the ewes on
farms, productivity of rams-producers in a number of generations, assessment of the quality of the offspring of
6-7 month old rams, wool productivity of the breeding groups of female sheep are presented.

Key words: livestock production, sheep breeding sector, beef breed, fine fleece breed, productivity, peasant
farms, breeding, gene pool.

Introduction. The analysis of world sheep breeding shows that in the last decade in developed sheep
breeding countries, in particular in the EU and the Russian Federation, national programs on development
of meat sheep and lamb production have been developed and implemented, the share of which in the total
value of all sheep breeding products reaches more than 90%.

China is the world's leader in mutton production. The population number of sheep in this country is
more than 140 mln animals, the priority is meat and fine wool sheep breeds.

Australia has the second largest sheep population, and the Merino breed makes up the bulk of the
sheep population. According to statistics, there are five sheep per one Australian, and the livestock
population is about 100 mIn heads.

In countries with developed sheep breeding - Australia, New Zealand, Great Britain - special priority
is given to sheep breeding of combined meat and wool direction. Modern trends in development of sheep
breeding at global and regional levels are focused on production of lamb and mutton, both on industrial
basis, and in pasture system, taking into account the use of all available resources.

The world sheep population is stable, mainly due to meat sheep breeds, the wool sheep population is
constantly decreasing, even in the leading countries in wool production. The decline in demand for coarse
wool is forcing sheep breeders in different regions of the world to reorient their farms towards meat
production.

Materials and research methods. In 2011, scientists and breeders of the republic created meat and
fine-wool sheep breed "Etti merino" (EM), which is initially oriented as a breed with export products [1].
They combine high meat productivity, early maturity, maximum payback of feed by products, as well as
the ability to produce merino wool at the level of world standards. Due to high economic efficiency, at
present, merino meat sheep are in great demand in sheep breeding farms of the republic.
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When creating the breed, pure-bred breeding was used, as well as crossing of Kazakh fine-wool
female sheep with rams-producers of German meat merino sheep. Works in this direction started already
in the 1980s in Almaty region. Using rams of the Polvars breed, the "Sarybulak" intra-breed type of
Kazakh fine-wool sheep was created, the main difference of which was their large size, high live weight
and high wool shear. In the process of improvement, it turned out that a high live weight is not a sufficient
sign of meat animals, therefore, for this purpose, in 2002, sheep of the Merinofleishchaf breed were
brought from Germany to improve meat characteristics of the Kazakh fine-wool breed.

Results and discussion. The increased demand for mutton is observed in Kazakhstan. This is quite
natural, considering that mutton in comparison with meat of other animal species, contains 2.5-3 times less
cholesterol than beef and pork. In addition, the biological value of sheep meat is characterized by high
quality indicators, and the concept of environmentally friendly products for sheep meat corresponds to
reality as closely as possible, since sheep graze on pastures all year round.

The development of sheep breeding is due to the presence of large areas of natural pastures. However,
the reserve for increasing production of sheep products is determined not by the increase in the population
number of livestock, but by the increase in productivity of animals. These requirements are now fully met
by sheep of meat production direction. This is also shown by the development of world sheep breeding,
since production of meat most effectively justifies their costs.

In our republic, fine-wool sheep breeding is developed in Almaty, Zhambyl and South Kazakhstan
regions, where there are about 2.5 million fine-wool sheep. Breeding in fine-wool sheep breeding of the
republic is carried out in two directions: meat and wool - fine-wool sheep with high meat productivity and
wool with fiber fineness of 22-26 mkm (Kazakh fine-wool, etti-merino); wool-meat - fine-wool sheep
with high fineness of wool fiber 18-22 mkm (South Kazakh merino, Kazakhstan merino) [2].

As a result of the long-term selection and breeding work, the sheep with fine wool of 60-64 quality,
shearing of washed wool 2.5-3.0 kg, live weight of ewes 65-75 kg, rams-producers 100-120 kg,
characterized by high meat productivity were obtained. Already 4 months aged lambs are able to reach
35-50 kg of live weight, the average daily gain in body weight of lambs with intensive fattening is
250-350 g with minimal feed costs.

It is especially important that the "etti merino" sheep are distinguished by their unpretentiousness and
don't demand feed [3]. Sheep are large enough, with strong constitution, without defects in the exterior,
mobile, well adapted to keeping in conditions of sharply continental climate of the south-east of
Kazakhstan, able to withstand long distances when changing seasonal pastures. They are suitable for
keeping in the sands of Saryesik-Atyrau, Moyinkum, Zhamankum, Sarytaukum, where the breed was
created. Now they are reproduced in other sandy areas of the Southern Balkhash region, more than
10 territorial names, where annual precipitation is within 150 mm and the herbage is thinned. In summer
they are driven to mountain pastures for 150-200 km and kept in these conditions for only 2-2.5 months.
However, most of the flocks are now found in these arid pastures all year round. No other meat-fine fleece
breeds in the world are kept in such extreme conditions.

There are more than 40 thousand ewes on basic farms, where the population number of breeding
animals is steadily increasing every year. The live weight of meat merino in the "Yernur" farm in 2017
was on average 71.7 kg (maximum 92 kg), wool shearing - 6.9 kg, in one-year-old ewes the average live
weight was 59.3 kg, with wool shearing - 6.4 kg (maximum 8.6 kg). In 2018, the live weight of 518 ewes
averaged 72.1 kg (maximum 95 kg), shearing -6.5 kg (maximum 10.5 kg); in ewes respectively 63.6 kg
(maximum 75.0 kg) and shearing 6.2 kg (maximum 9.0 kg).

Along with this, rams of the new breed "Etti merino" are used as improvers in farms of Turkestan,
Zhambyl regions of Kazakhstan and in Russia to increase meat productivity [4,5].

To improve meat characteristics of the South Kazakh merino, 35 heads rams-producers of the breed
"Etti merino" were brought to a number of farms in Kazygurt district of Turkestan region. At the same
time, the obtained offspring from crossing was characterized by high live weight in rams: 4.2-4.5 kg,
ewes: 4.0-4.5 kg versus in SKM rams: 3.9-4.2 kg, ewes: 3, 7-4.0 kg; at 4 months age, the live weight of
crossbred rams was 33.0-36.0 kg, 30.5-33.5 kg in ewes, while purebred rams weighed: 32.7-33.4 kg,
ewes-28.6 -31.2 kg. Average daily gains in crossbred rams were 260.0 g, ewes - 235.8 g; in SKM rams -
219.2 g, ewes - 205.0 g. At the age of 4.5 months, carcasses weighing 17.6 kg were obtained from hybrid
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lambs, purebred - 16.5 kg, slaughter output, respectively - 49.5%, 47,5% and meat coefficient in hybrids
4.5, in the South Kazakh merino -3.5.

The experience of using "etti merino" rams in the farms of Turkestan region showed that meat merino
rams have a positive effect on meat productivity of the South Kazakh merino, and at the same time do not
worsen their wool characteristics.

At present, breeding work on improvement of the "etti merino" sheep is being carried out in 11 basic
farms in Almaty region. In total, these farms contain 43.5 thous. heads, of which 32.9 thous.heads. —
breeding stock (table 1).

Table 1 — Information on population number of sheep of the breed "Etti merino" for 2020.

/i Farm Number of Including, heads.
heads rams ewes one year ewes
Etti merino

1 APC «BF Almaty» 16 223 350 13 000 2 873

2 PF «Khilnichenko V.P.» 9 985 250 8100 1635
3 LLP «Shanyrak» 5930 230 4000 1717
4 PF "Saryev S.M" 4280 180 3100 1000

5 PF "Kalizhan" 2 460 260 1500 700

6 PF "Merey" 1120 40 730 350

7 PF "Aray" 925 25 650 250

8 PF "Aydin" 580 20 400 160

9 PF "Yernur" 715 15 500 200

10 PF "Orken" 1360 60 1000 300

11 PF «Kanat» 920 20 600 300
TOTAL 43 595 1430 32980 9185

Other breeds
12 | Kazakh fine-wool 6950 350 4500 2100
PF"Nurbekov A.N"

13 | South Kazakh merino PF "Batyr" 3250 150 2000 1100
SUB-TOTAL 10 200 450 6 500 3200
TOTAL 57 865 1900 40 080 15 885

In addition, the work is underway with the Kazakh fine-wool breed and South Kazakh merino, where
"etti merino" rams-producers are used to improve meat productivity: only 10.2 thous. heads, of which 6.5
thous.- breeding stock. Research work is carried out in 13 farms, where there are 57.8 thous. heads of
sheep, including 40.1 thous. ewes [6].

In 2020, the results of individual appraisal of one-year-old ewes were the best (table 2). Animals of
the elite and 1st class in the peasant farms "Yernur", "Aydin", "Merey" and "Arai" accounted for 100%, in
the APC "Breeding farm Almaty", LLP "Shanyrak", PF "Sariyev S.M.", and "Khilnichenko V.P." -
respectively 94.4%; 98.3; 97.0; 99.3%.

There are 10 lines of rams-producers in the breed, characterized by high development of meat
qualities and differing from each other in development of particular breeding traits (Table 3).

The PC "Breeding farm Almaty" has four lines, three lines were laid on the rams-producers imported
from Germany and one line-on the ram-producer of own reproduction.

Line No. 113 - the ancestor of the line is characterized by large growth (height at the withers 88 cm),
long body (oblique body length 88 cm) and excellent meaty forms.

Line No. 707 - the ancestor of the line had pronounced meat forms, it is distinguished by a squat body
shape (height at the withers is 80 cm).

Line No. 719 - the ancestor of the line received the highest rating in Germany in terms of average
daily body weight gain and muscle development.
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Table 2 — Class composition of ewes by farms

Farm Heads, Elite I-class II-class defect
total heads % heads % heads % heads %
APC «BF Almaty» 2873 861 30,0 1851 64,4 139 4.8 22 0,8
LLP «Shanyrak» 1717 765 445 924 53,8 19 1,1 13 0,7
PF «Khilnichenko V.P.» 1635 779 47,6 845 51,7 1 0,1 10 0,6
PF "Saryev S.M" 1000 440 44,0 530 53,0 24 2,4 6 0,6
PF "Yernur" 200 120 60,0 80 40,0 - - - -
PF "Aray" 250 155 62,0 95 38,0 - - - -
PF "Merey" 350 205 58,6 145 41,4 - - - -
PF "Aydin" 160 105 65,6 55 34,4 - - - -
PF "Kalizhan" 700 240 34,3 424 60,6 32 4,6 4 0,6
PF "Orken" 300 105 35,0 190 63,3 3 1,0 2 0,7
Total 9185 3775 41,1 5139 55,9 218 2,4 57 0,6

Line Ne 08295 - the ancestor of the line -is ram of own reproduction, characterized by a large length
of wool (11.5 cm) with good meat characteristics.
In addition, the work is currently underway to lay 2 new lines for the French rams of il de France
breed (IDF):
- line No. 3762 for ram No. KZB05623762 of French breeding, characterized by high live weight,
well-defined meat forms, early maturity of offspring and high wool shearing;
- line No. 3758 for ram No. KZB05623758 of French selection, the ancestor is characterized by better
overgrowth of the main parts of body, with high rates of meat forms [7].

Table 3 — Productivity of linear rams-producers

Farm Line n Live weight, kg Sheared wool, kg Wool length, cm
113 5 119,9+1,90 12,2+0,45 11,10,00
707 5 113,7+0,75 11,240,25 10,7+0,03
APC «BF Almaty» 719 5 119,342,70 11,940,30 11,10,06
08295 5 116,742,75 11,75+0,35 12,1+0,06
024 3 108,1+3,84 10,3+0,62 10,7+0,21
PF "Saryev S.M" 587 3 110,2+3,66 10,6+0,51 10,4+0,11
6120 3 105,3+2,88 10,4+0,58 10,3£0,10
07570 2 115,042,0 11,9+0,45 12,1£0,45
PF "Aray"
048 2 116,6 + 0,06 11,4 +0,30 11,4+0,31
PF "Yernur" 5119 2 105,8 £ 0,31 11,9+0,16 11,3+0,14

In the PF "Saryev S.M." there are three lines. Two lines Ne 587 and Ne 024 were laid for German
rams-producers and one for the producer of own reproduction - Ne 6120.

Line No. 587, the ancestor of the line, in assessment by its own productivity, was characterized by
high average daily gain in live weight (22% more compared to the average indicators of peers).

Line no. 024 - the ancestor was characterized by better coat of the main parts of the body, with high
rates of meat forms.

Line No. 6120 - has a thick coat, high shearing and well-defined meat forms.

Breeding in the PF "Aray" is carried out in 2 lines.

The ancestor of line No. 07570 - ram of own reproduction was characterized by high live weight, high
wool shearing and well-defined meat forms.

The second line is based on the ancestor # 048 brought from the APC "Breeding farm Almaty" and is
characterized by better meat forms than line # 07570 and high wool shearing.

In the PF "Yernur" there is one /ine No. 5119, the ancestor is a ram-producer purchased from the PF
"Aray", which has high rates of meat forms, and is characterized by better overgrowth of the main parts of
the body and high shear of wool.

Since breeding in lines has been carried out for a long time, an analysis of productive indicators was
carried out by main breeding characteristics of the descendants of the lines. So it turned out that in all lines
there is progress in main breeding traits and their offspring are characterized by the same traits.
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To increase the early maturity of meat merino, linear rams with a high live weight of 45-50 kg and
with high average daily gain from 375 g to 400 g are selected for breeding for use in mating in the year of
birth and identification of improvers among them.

As a result of selection of linear rams-producers by the quality of offspring at 7-8 months, it shows
that 7-8-month-old rams have early maturing offspring and have high average daily growth and steadily
transmit them to their offspring. The daughters of the assessed rams at the age of one year have good live
weight: 45.1-48.1 kg, wool shearing: 3.7-3.9 kg, and elite and class I output: 70.5-73.1%.

In the basic farms "Khilnichenko V.P.", "Yernur", "Aray" and "Merey" (table 6) with a total number
of ewes 9 thous. heads, breeding work is being carried out to increase wool shearing.

Sheep of peasant farms "Yernur" and "Aray" are characterized by the highest wool productivity,
where the live weight of the ewes is 71.5-72.5 kg and the shear of physical wool is 6.8-6.9 kg with the
yield of washed wool 3.93 kg. In the farm "Merey" and "Khilnichenko" the indicators are lower, the live
weight of ewes is 69.9-70.1 kg, sheared wool 5.6-6.3 kg and the yield of washed wool is 3.13-3.48 kg.

Also, great attention is paid to increasing the natural multiplicity of the breed, as rams-producers from
twin litters are used on breeding flocks. As a result, high yield of lambs was obtained in the PF "Yernur"
and "Aray", where 150 lambs were obtained from each hundred ewes, the PF "Khilnichenko V.P."
115 lambs for every 100 ewes. On average, all farms have 129 lambs per 100 ewes.

In order to study meat qualities of the experimental groups of animals in the PF "Aydin", the
"Nurbekov A.N" farm and the "KazRILP" LLP, 4 months aged rams were slaughtered. In the farm
"Nurbekov A.N" and the farm "Aydin", rams-producers of "Etti Merinos" have been used for a long time
and breeding has been carried out to increase meat productivity for more than 15 years.

The slaughter results showed that the slaughter indicators of lambs on three farms do not have sharp
differences, but are characterized by very high yield of carcasses in purebred EM rams.

The study of the morphological composition of carcasses showed high yield of flesh in EM rams -
82.8%, KT lambs 80.5% and this is a very high indicator, at the same time, the fat output in the flesh is
small - from 7.9% to 5, 5%, respectively, the relative rate of bones is low 16.7-19.5 %%.

The analysis of morphological composition of carcasses showed that lambs are characterized by high
meat parameters and low content of fatty tissues, which is confirmed by the indicators of meat content
factor 4.1 - 5.0.

Further integration of the republic into the world economy dictates the need to reorient sheep breeding
of Kazakhstan towards production of high-quality assortments of ecologically pure mutton, especially
lamb, which are in high demand both on domestic and foreign markets [8].

Based on this, in order to increase the competitiveness of domestic sheep breeding, it is necessary to
preserve and improve the existing gene pool of promising domestic early maturing meat and wool breeds,
i.e. special attention should be paid to the signs that provide the increase in meat productivity, fertility,
milkiness and early maturity.

A.A. Topexanos!, H. K. Kymaguiaes?

! «¥nTTBIK arpapisik FeUIbIME-0iiM Gepy opransiEbn KeAK, Hyp-Cynran, Kazakcran;
2K.Y. Meney6eKoB aThiHaFbl Koii mapyambuibiFsl T3, «Kasak Man mapyanibUIbIFbl KoHe sxemMuen oHaipy F3U»
KUIC ¢punmansl, Anmatsl, Kazakcras.

ETTI MEPUHOC - KASAKCTAHJBIK DKCIIOPTKA BAFJAPJIAHFAH ET TYKbIMBI

AnHoTanus. Ka3akcranmarbl KO LIapyallbUIbIFbl Majl IIApyallbUIBIFBIHBIH JOCTYPIl cajachl OOJBIN TaObLIaabl.
CanaHblH JaMyblHA JKaHBUIBIMABIK JKEpJIEPIiH YIKEH aylaHIapblHBIH OONybl, COHAaH-aK OTaHIBIK CEJICKIHS MeH
CeNIeKIIMOHEP-FaIbIMIAP/IbIH KOIDKBUIIBIK XKYMBICHI HOTHD)KECIHE Maiia O0nFaH achblUl TYKBIMIBI pecypcTapAblH Koina Oap
KYHJIbI TEHIK KOPBI BIKIAJ CTEC/i.

PecniyGnuka Koi IIapyallblIbIFBl CallachlH OJAaH opi JAMBITY YIIIH YJIKEH QleyeTKe Me KOHE XalbIKTBIH KOil eTiHe
JIeTeH KaKETTUIINH KaHaFaTTAaHABIPHIN KaHa KOoHMai, ipi SKCmopTTayisl 6onyra faa Kabinerti. OTaHIBIK KOW HIapyaribi-
JIBIFBIH KQJINBIHA KENTIpy >KOHE OJaH opi JaMBITY XalblKapajblK CTaHJapTTapra jkayan OepeTiH »KOFapbl camaibl Koif
HIapyallblIbIFel ©HIMIH peHTa0enbli OHAIpY YLIIH JXaHyapiap MEH eNJiH TaOufy >KalblIbIMIAPBIHBIH TI'E€HETUKAIIbIK
QJeyeTiH YThIM/IBI MaiilaaHyFa Heri3/eNyre THiC.

«ETTi MEeprHOCY TYKBIMIIBIK KOIIKapiapasl TypkicTaH oOJbICH IIapyalIbUIbIKTaApbIHAA Nalijanany Taxipudeci KenTi-
piireH, eTTi MepuHOC Komkapiapsl OHTycTik KazakcTaH MEpHHOCHIHBIH €T ©HIMIHE OH ocep eTe/i OHE XKYH CalachlH
HarapiaTnansl.
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2020 xbinFa apHanFaH «ETTi MepUHOCY» TYKBIMIBI KO Oachl OOMBIHINIA MOJIMETTEp, LIAPYyalIbUIBIKTAp OOWBIHIIA
YpFanibl TOKTBUIAPABIH CHIHBINTHIK KYpaMbl, OipKaTap TYKbIMIAFB! TYKBIMIIBIK-KOIIKAPIAPABIH OHIMi, 6-7 aiIbIK KOIMIKap
TYKBIMBIHBIH CaIlachl OOMBIHIIA OaFachl, CayIbIK KOWITApABIH CEIEKIHSIBIK TONTAPBIHBIH KYH OHIMi YCBIHBUIIBI.

Tyiiin ce3gep: Mal WapyallbUIbIFbI, KOW LIAPYallbUIbIFbl Calachbl, €TTi TYKbIM, OMA3bI XKYHJl TYKbIM, ©HIMALNIK,
mapya KOXaJbIKTaphl, CeICKIH, TeHAIK KOp.

A.A. Topexanos!, H. K. ’Kymaguuiaes?

'HAO «HamuonansHe1i arpapHblii HayuH0-00pa3oBaresbHblii ientp», Hyp-Cynran, Kasaxcraw;
2HWU osueposactea uM. K.YV. Meneybekosay,
¢dunmuan TOO «Kazaxckoro HIU xnBOTHOBOACTBA M KOPMOITPOM3BOACTBaY», AnMaTthl, Kazaxcran

ETTI MEPUHOC - KASAXCTAHCKAS SKCIIOPTOOPUEHTUPOBAHHASA MACHASA IIOPOJA

AnHoTtanus. OsuesosacTBo B Kazaxcrane ABiseTcs TpaJULMOHHON OTpacibio )KUBOTHOBOACTBA. Pa3BuTHIO OTpaciu
CIOCOOCTBYET HaJM4Ke OOJBIIMX IUIONIANeH MacTOUIIHBIX YIOAMA, a TaKXKe CYIICCTBYIONIMIA IIEHHBIH reHO(MOH MOpOo-
HBIX PECYpPCOB, CO3/JaHHBIA OTEUECTBEHHOMN CeJIeKIMel 1 MHOTOJIETHEH pabOoTON yUEeHBIX-CEJIEKIIHOHEPOB.

PecnyOnuka obnagaer GONbUIMM MOTEHIMAIOM ISl JaJbHEUIIEro Pa3BUTUS OBIIEBOAYECKON OTpAciIn U criocoOHa He
TOJIBKO Y/IOBJIETBOPHUTH MOTPEOHOCTH HaceNeHUsl B OapaHMHE, HO M CTaTh KPYHHBIM JKcHopTepoM. BoccTaHoBieHHe u
JTANIbHEHIIee pa3BUTHE OTEYECTBEHHOI'O OBIEBOCTBA JIOJKHO OCHOBBIBATHCS HA PAIlMOHAJILHOM HCIOJIb30BAHUH I'CHETH-
YeCKOT0 MOTEHIIHANIA )KUBOTHBIX U MIPHPOAHBIX MACTOUI CTPaHbI Ul PEHTA0EIFHOTO ITPOU3BOICTBA BHICOKOKAYeCTBEHHOM
OBIIEBOIYECKOI MPOAYKIMH, OTBEUAIOIICH MEXIyHAPOAHBIM CTaHAAPTAM.

B crathe paccMaTpHBAIOTCS BOIPOCHI Pa3BUTHS TOHKOPYHHOTO OBLIEBOACTBA B AJMaTHHCKOW, YKamOBUICKOH H
I0OxH0-Kazaxcranckoii o0nactsix, ynydiieHus MICHbIX xapaktepuctuk HOxHo-Kazaxcranckoro mepuHoca. OnbIT HCHONb-
30BaHus OapaHoB-ipousBoautenei "ETTi MmepuHoc” B xo03siicTBax TypkecTaHCKON 00JacTH TMOKa3ai, 4TO MSCO OapaHOB-
MEPUHOCOB TMOJIOKHUTEIBHO BIMSAET HA MSACHYIO TIPOJYKTUBHOCTh FO)KHOKa3aXCKMX MEPHUHOCOB U B TO K€ BpPEeMsl HE YXY/-
LIaeT UX HIEPCTHbIE XapaKTEPUCTUKH.

IIpeactaBneHsl cBefeHMs IO NOTOJOBBIO OBell Hopoasl «ETTi mepuHoc» Ha 2020 roj, KJIAcCHBIM COCTaB SPOK IO
XO3sICTBaM, TNPOJYKTUBHOCTb JIMHEHHBIX OapaHOB-IIPOM3BOJUTENCH, OapaHOB-NPOU3BOAUTENCH B psiie IOKOJIEHU,
OLICHKA TI0 KaYeCTBY MOTOMCTBA 6-7 MECIIHBIX OapaHUYMKOB, MIEPCTHAS IPOAYKTUBHOCTh CENEKIIMOHHBIX TPYIII MAaTOK.

KuroueBble ci10Ba: >KMBOTHOBOJICTBO, OBLIEBOIYECKAsl OTPACib, MSCHAs 110pPOJa, TOHKOPYHHAS IOPOJIa, IPOYKTHB-
HOCTb, KPECTBSIHCKUE XO35IMCTBA, CENeKIHs, TeHO(OH.
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NHAYKIOUAJBIK KbIJIBITKBIHITAP APKbBIJIbI
ACTBIKTbBI KEIITIPY ITPOLECIH 3EPTTEY AIH
KOII PAKTOPJIbI TOXIPUBECI

AHHOTanMsi. ACTHIKTHI KENTIpYAiH Oy 9/1ici aybUIIapyallbUIbIFbIHA KATBICTHI )KOHE OHBI AJIEBATOP/a acThIK
KENTiprim periHae naigananyra Oonajabl. ACTBIK MaT€PHAaNbIH KBUIBITY IMPOLIECIHIH THIMIUIITIH apTTHIPY JKOHE
SHEPTrHsl IIBIFBIHBIH a3aiiTy KENTipUIreH eHIMIe bUIFaiblH Oipkesiki OesiHyiHe OalIaHBICTBI JKY3€Tre achIpbUIaJIbL.
WHIyKunsutblK, KeNTipy 9/iCiHIH apTHIKIIBIIBIFE 0ap, O KBUIBITKBIIITAH JKbLTY Oepmeiini. XKputy eHzey npouecidin
carachlH KaMTaMachl3 €Ty, €H a3 HEprus IBIFBIHAAPBIMEH MalijanaHy *oHE TEXHOJOTHSUIBIK TalanTaplbl CaKTai
OTBHIPBIN, ACTHIKTHI JKBUTYMEH OHJACYIe apHAIFaH TYHICHENiK THITEri MIHCI3 KOHIBIPFBI ©3iHIH KYPBUIBIMIIBIK
KypaMbIHa MBIHA/Iall HETI3T1 2JIEMEHTTEpAl KaMTYHI THiC. 3epTTey VIIiH TiKenel WHIyKIMSIIBIK KBUIBITKBIIITAPH! 0ap
ACTBIK KeNTIiprimTiH OYKiT KypbUTBIMBI XHHAIMBL. ['enmkomari Oer OypaHmachl Oap MMIMHAPIIK MIMIHII OpHATY
JKOFaphIJla aTaJFaH OApIIBIK JIEMEHTTEPAl KaMTHIIBI-OYI acTHIKTH OyHKepre O0epy, JKbUTy O0epy omici, KamIbIKTBIKTHI
aHbIKTay. byn mmnmHapnaiy imixge OexiTiireH Oypanaanbl Oer 0ap, OHBIH YCTiHE OYHKEPIECH acThIK KYHbUIAJIbI.
I'paBUTALIMAIBIK KYIITEPAIH SCEpIiHEH acThIK OypaHmanbl OSTKe TOMEH Kapal *KbUDKHIbL bip epekireriri — OypaH-
Jlabl OETTIH JKOFapFbl )KaFbIHAH TOMEHT JKaFbIHA Kapall e3repeTiH KazaM Oollybl KepeK. byjl acThIK KenKeH cailbiH,
Oypannanel OeTTiH Marepuaibl OOMBIHIIA ACTBIKTHIH YHKeNlic KO3()(GHUUMEHTI TOMEHIEHTIHIIriHe OailIaHBICTBI.
JKorappl ®HITIKTI acTHIK KENTIPriliTep KYpacThIPbUIAbI, CHIHAJJIBI JKOHE TINTI KOJJNAHbULABL. MyHAall KOHIBIPFbI-
Jlap/ia KenTipyre ymiblparaH acThIK OapIiblK TEXHOJOTHSUIBIK TajalTapra colikec Keseai, ajl KelOip >karmaitapaa
caracsl JKarblHaH JOCTYPJli, KOHBEKTHBTI TOCUIMEH KEITIPUIreH acTBIKTaH achlll TYCTi. Bi3miH enmimizzmeri 3KoHO-
MUKaJIBIK ©3repicTep KOHIBIPFbUIApAbI KilllipeHTyre AereH CYpaHBICTBl aHBIKTAJbl, LIaFbIH acTBHIK KEITiprimirep,
CaJIbICTHIPMAJIBl TYpIe TOMEH KyaTTbl, )KOFaphl YHEM/Ii, KOJIaHyFa JKOHE YCTayFa OHAi, eH 6acThIChl — ap3aH acCThIK
KeTiprimTep KyphULABL.

Tyiiin ce3aep: acThIK, MHIYKIMSUIBIK KBUIBITKBILL, TOKIPHIOE, TEPMHSIIBIK OHJCY, aCTBIKTHI TEPMUSIIBIK OH-
Jieyre apHaJIFaH MiHCI3 OailflaHbIC TYpi, aCTBIKTBI KENTIPY, FEIMKOUATHI OET, pErpeCCHsUIIBIK MOJIEITb.

Kipicme. ACTBIKTBI XBITyMEH OHIEY Ke3iHAC KBI3NMBIPY YIIH JKBUTYy OEpymiH TYHIiCHem TOCUTH
naianany MyMKiHAiri Oipkarap 3epTTeyiepMeH pactairas [1].

EH a3 sHeprus — mbIFRIHIAPMEH MaliallaHy JKOHE TEXHOJIOTHSIIBIK TaJIalTap bl CAKTay KEe3iH/IE JKbI-
JyMEH ©HJIey MPOIIECiHIH camachlH KAMTaMachl3 €Ty, acTHIKTHI KBUTYMEH OHJIEyTe apHaJFaH TYHiCIENiK
YATiZEri MIiHCI3 KOHABIPFHI ©31HIH KYPBUIBIMABIK KYpaMbIHa MBIHAJAH HETI3T1 JIEMEHTTEPAI KaMTYHI THIC
(1-cyper).

Kazipri yakpITTa acTBIKTBI KeNTipy OOWBIHINIA JKBUTY >KOHE Macca aiMacy IpolecTepi OOWBIHIIA
TEOPHSUTBIK MaTepUaIIBIH KETKITIKTI Mommepi 6ap [2]. XKeuty Oepymin OaitmaHbIC 9MiCiHIH KBUIIAMIBIFBI
OaiiaHbIc OCTIHIH KBI3JBIPY TEMIIEPATypachlHA, OHJICICTIH aCThIK KaOAThIHBIH KaJIBIHIBIFbIHA, COHJIA-aK
ACTBIKTBIH JKbUIBITY OeTiMeH OaiijaHbIC yakbIThIHA (KBUIy OCEpiHIH ocepiHe) OainaHBICTBL. Anaiina,
aCTBHIKTHIH IIaFBIH MAPTUSUIAPBIH OHACY Ke3iHZe KbUTy OepyiH OaiilaHbIC oMiCiH onjeKaiiia KeH >KoHe
HEFYPJIBIM JKETUIAIPIIreH SHEPTreTHKAJIBIK JICHI el e KoJanyFa 0omasl [3].

ACTBIKTBI KENTIpyre apHajFaH >XKbUTy aJIMAaCTBIPFBINI-OYJI OHJCY MPOIECi, MHIYKIHUSIBIK MKbUIBIT-
KBIIITAPFa KOWBUIATHIH OMEPAIMUIBIK, TEXHOJOTHSUIBIK TalalTapAbl CakTay, KYPBUIBIMIBIK KypamblHA
KeJlecl HeTI3Ti JeMeHTTep Kiperdi: 1 XKYKTey KYPBUIFBICHI Oap 2 KbIIy aJIMAacTHIPFBINI JKOHE 3 aCTHIK
TYCipy KYpbUIFbICHL. JKBUTYy amMacTBIPFBIINTa MHAYKIMUIBIK KbI3IBIPY YIIIH 3JIEKTP OpaMachl TYpiHIE
JKacaJraH KbI3ABIpY 3JeMeHTTepi Oap. OpamanapablH ymitapbl 4 SKUUTIK TYpJEHIIprimiHe KOCHUIFaH.
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Kykrey
KYPBLUIFBICEHI

U

ACTBIKTEI KENTipyTe blnFannsl KeTipeTiH
ApHAIFaH JKBLTY KYPBUTFEI
ATM3CTBIDERIT

-
TYpAeHIiprinT

" ACTBIKTHI TyCipy
KYPBLIFEICET

ACTEIKTHI YPIIEY
KYDBLIFEICEHL

1-cypeT — ACTBIKTBI JKbUTyMEH OHJICyT'e€ apHAJIFaH TYHICIIeNi 3JIEKTP KOHABIPFBICHIHBIH, KYPBUIBIMIBIK CYJI0AChI

JKuimik TypAeHmIprinm oHe 5 ypiiey KYPBUIFBICHI KBIIYy aJIMacy KYPBUIFBICHIHA KOCBUTFaH. bejiHTeH
BUTFAN BUTFAIIBI OYpY KYPBUIFBICHI apKbUIBI MIBIFApbUIaabl 6. KenTipiareH acThIK acTBIKTBI TYCIpy KY-
PBUIFBICBIHA Kapaii skpUDkuIb 3. [Iponecc askTamaisl.

Kyiie moaesi. THIyKIMSIBIK )KBUTBITKBIII aPKBLTBI TYHiCIIENi aCThIK KENTiPTillTiH KOHCTPYKIIUSITBIK
HETi31 3JIeKTp BTy Ko3Jiepi Oap KbUTy aiMacy anmapartbl 6oibin Tadbimans! [4]. TepMUSAIBIK 0HIEY Mpo-
LeCTepiHiH KaJbINTHl aFbIMbIHA Oenrini Oip TamanTapabl OenekTelMi3 (KenTipy, KybIPY, JKBUIBITY JKOHE
T.0.).

CoHBIMEH, TYHiCHeN KBIIYy aJMACTBIPFBIMITAFBl aCTBIKTHI TEPMHUSIIBIK OHICY IPOIECTEPi SpTYpIi
(baxTOpIapAbIH >KUBIHTBIFBIMEH CHIATTANAIbl, OJAPABIH OpPKANCBHICHI TYTacTall ajFaHIa JaMmbll Keie
JKaTKaH KOHJBIPFBIHBIH THIMJIUTITIHE TiKellel HeMece )kaHaMa acep eteqi [5].

3epTTey amicTemeci. ACTBIKTHI XBUTyMEH OHJIEY IPOIECTEPiHIH THIMIUIITIH apTTHIPY, KOHIBIP-
FBIHBIH OTKI3y KaOileTiH apTThIPy, aCTHIKTHI KBUIBITY OeTiHe OipKelKi 06yl KaMTaMachl3 eTy (TONTBIpY
KOX(UIMECHTIH apTTHIPY), NEMEK, OHJEIreH acCThIK Ka0aThblH OIPKENKi JKBUIBITY YIIIH 013 aCTBIKTHI
KEeTITIpYy PeXUMICPIH 3epTTeYIiH KaHa 9JIiCiH YCHIHIBIK (2-CypeT).
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2-cypeT — ACTBIKTBI MHIYKIMSUIBIK KENTIpyre apHaJIFaH dJliC eH KYPhUIFbI
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Byt ogmic mactypii emec apTHIKIIBLIBIKTAp, MBICAJIBI, HETI3T1 SHEPrUsHBIH OaFbITHI, aCTHIK MaTepHa-
JIBIH KBUIBITYFa €MEC, €Ki OpTa — bUIFaJ MCH JIOH MaTepUAIIIAPbIHBIH OPTYPJIi TUAIISKTPIIIK OTKI3TIIITIriHE
0aiilaHBICTBl ACTHIKTAFBI IIIKI BUIFANFA OarpITTANFaH. MyHmald KenTipy KaMmepachlHBIH THIMILIIT]
JOCTYPIIACH aChIT TYCE i, COHBIMEH KaTap acTHIK SHAOCIICPM YIIiH TEPMISUIBIK KapakaT 0oaMaiast [6].

30-cypeTTe TEeXHOJOTHUSIIBIK cyJI0ara coliKec jkacallFaH 3epTXaHANIbIK KOHJBIPFBIHBIH MaKeTi Kepce-
TiNreH. ACTBIK MaTepHalblH TiKeleH KbI3ABIPY KENTipy KaMepachlH KYKTEY aybIpJbIK KYIIiHIH 9cepiHeH
OoNaTHIHABIFBIHA OAlNIAHBICTHI JKy3ere achlpbuiajbl. KenTipy kamepachl MWIMHIP TYPIHIE Kacauaibl,
OHBIH CBIPTKBI O€TiHJE 2MeKTp opamackl opanraH. CoHIal-aK, KenTipy KaMepachbIHAAFbl bUFAIABUIBIKTEI
Oakpulay YIIiH BUIFaJl ©JLIETIIITep OpHAThUIFaH. KenTipy kamepachIHBIH CHIPTHIHA OPHATBUIFAH OackKapy
OJI0TBl KeNTipy KaMepachIHIAFbl TeMIIepaTypaHbIH KbI3y IEHreiiH perteiai [7]. ACTBIK KeNTiprimTig
TEXHOJIOTHSIJIBIK CYJI0AChl 3a CypeTTe KOpPCETIIreH KOHIBIPFbIIa TEIMKOUATEI OeTi Oap IIHEK OpHajlacKaH
OUITMHIP/I alfHAIIBIPAaTBIH OpaMaHbl KO3ABIPAThIH JKOFaphI JKUITIKTI reHepatop Oap.

o ain ]
-::Q Cﬁ%oﬁ =
@59 o
]

Brioy weHHoe

D

Simeay

a) 0)
3-cypeT — a) acThIK KENTipTillITiH TEXHOJIOTUSIIBIK CYJI0ACHI 0) 3epTXaHANBIK KOHIBIPFBIHBIH MaKETi.
1 — TWIMHAPIIIK KOPITyC, 2 — 3JICKTP Opamachkl, 3 — TackiMaiiay OYpaHaacsl,
4 — XYKTey Hayacbl, 5 — TyCipy aFbIHbI, 6 — aya OYpFBIIIbI

3epTTey YIIiH TiKelned WHIYKIUSUIBIK XBUIBITKBIIITAPEl 6ap acTBIK KENTIPTimTiH OYKUT KYPBUIBIMBI
xkuHanael. [enukomari 6er Oypannmacel Oap LWIMHIAPIIK MILIHAI OpHATY >KOFapblga aTajiFaH OaplibIK
3JIEMEHTTEPAl KaMTHIBI — OYI aCTHIKTHI OyHKepre Oepy, KbUTy Oepy 9[IiCi, KaIIbIKTHIKTHI aHBIKTAY .

By mumanpaiy iminge OexiTinren OypaHnansl O0eT 0ap, OHBIH YCTiHEe OYHKEPACH aCTHIK KYHBIIaIbI.
I'paBUTAIMSIIBIK KYIITEPAIH 9CEPIHEH acThIK OypaHaanbl OETKe TOMEH Kapai >KbUDKUABL. Bip epekieniri
Oap-OypaHaansl OCTTiH >KOFapFBI )KaFrbIHAH TOMEHTI JKarblHA Kapal e3repeTiH KajaM 0omysl Kepek. by
acTBIK KypraraH caiiblH, OypaHpanbsl O€TTiH Marepuasibl OOMBIHIIA ACTHIKTHIH YHKedic K03((HUIMEHTI
TOMEHAECUTIHAITIHE OAalIaHBICTHI.

Hotm:kenepi. Ken axTopibl ToxipuOeHi xocnapiaay/ sl KOJJIaHy HETi3iHJe WHIYKIUSIBIK KbLIbIT-
KBIIITap apKblIbl acTHIKTHI KENTipy MPOLECIH 3epTTey Ke3iHIe MakcaTTap CakTajaabl — OyJl IpoLecTiH
KapamaibIM MOJISIIIH aly: acTBIKTHI KENTipyre apHajdfaH KOHIBIPFBIHBIH >KYMBIC OpTaHIapbIHBIH THIMII-
JIT1H MaHBI3/IbI (pakTOpIapMeH OalIaHBICTRIPATHIH OHTANIIBI TIApaMETPIIePl MEH KYMBIC peskuMaepi [8].
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1-xecte — Daxropiap, HHTEpBaIAp XKOHE OJAPABIH e3repy AeHreiliepi

®daxTopiapsl
Henreiinep, Koateix

TypIIeHy apasibIKTapbl Genriney Ke3aeipy Temneparypacel | KpI3mplpy yakbIThl | ACTBIK KaOATHIHBIH
X, °C X2, MUH KaJIBIHIBIFEI X3, CM

XKoraprbl +1 52 25 15

Herizri 0 40 19 10

Temenri -1 28 13 5

Typieny apasbIFsl AXi 12 6 5

ACTBIKTBI KeNTipyre apHajfaH KOHIBIPFBIHBIH JKYMBICHIH Oaranay KpUTepHUilIepi Keieci Kepcer-
KimTep 60abl: BUTFAIIBUTBIFE 13—15% y3aKk Mep3iMIi cakrayFra apHanFaH Oumaii noHi. bipinmi xarmatina
ACTBIKTHI XKBUIBITY TEMIIEpaTypachl, ajl eKiHIIl »aFjaiga — acThIK KabaTel ecKepiai. DKCIepUMEHTTep
3epTXaHAIBIK-OKCIICPUMEHTTIK KOHJIBIPFBIAA KYPri3iiai (4-cypeT). ArpOTeXHUKAIBIK TalanTapra coiikec
Ommail moHi xuHAy Ke3inme 25-28% bUrFaiabUIbIKKa e, an KenTipyaeH Kerin 13—15% burranapuiblKKa ue
00ITyBI KepeK.

KenTipy mpouiecin aHBIKTaUTBIH Tayesci3 HETi3ri e3repmeni ¢aktopiap X — KbI3IBIPY TeMIIEpaTy-
pachl, OC; X2 — KbIBIBIPY YaKbITBI, MUH X3 — aCTHIK KaOaThIHBIH KalNbIHABIFEL, cM. Daktopnapsr Xi, X, X3
vy meHreiae esrepai. ToxxipuOenep yII petT KaiTamal Kypri3iik.

ChI3BIKTHIK OarmapiiamMaliay Maceseci TY KbIPbIMIAJIIbI, 2-KecTeie KaXeTTi amManap OOJIFaH yKarai-
Jla MakcaTThl (YHKIIHSI PETiHIe KONIAHBLIATEIH MOJENb alnbIHAbI; 4.6. Statistica 10 Oarmapmamacsl abiH-
ran gepekrepai eHmeni [9]. Toxipmbe HoTIKenmepi OOHBIHINA >KOCMapiiayra Kipicy Typajbl IIEIIiM
KaOBLIIaH/Ibl, HOTHXKECIHE SPKiH MyIIenepi 0ap perpeccus TeHACYl TaObUIIbI )KOHE OHBIH KETKUTIKTUIIT
Typaibl memiM KaOburnanabl. X GakTopiiapblH €HTI3reHHEH KEHiH — KhI3JIBIPY TEeMIIepaTypachl, X, — ac-
THIKTBI KBI3ABIPY YaKbITHl, X3 — aCTHIK KaOATHIHBIH KaJBIHABIFBI, 013 PErpecCUsIbIK TANAy HOTIKEIepiH
anambI3 (2-kecte).

2-kecte — Kon hakTopIibl IUCTIEPCHSUTBIK TaAay HOTHKEIepi

Regression Summary for Dependent Variable: y (Spreadsheet2)
R =,29907896 RI =,08944823 Adjusted Rl = ------
N=15 F(3,11) = 36020 p <,78298 Std.Error of estimate: 3,9245
b* Std.Err. of b* b Std.Err. of b t(11)
Intercept 19,21563 2,628292 7,311072
Xi -0,38692 1,398378 -0,08260 0,298522 -0,276695
X2 1,90107 2,174745 0,40878 0,467629 0,874156
X3 -1,35943 1,793439 -0,30600 0,403687 -0,758002

Ken ¢akTopnsl mucniepcrsuiblk Tangay HoTmwxkenepi (2-kecte) R2 = 0,89 cenimainik kodpduiueHTin
KepceTeli, COHBIMEH Katap X jkoHe X» (hakTopiapbiMeH OacKapblIaThiH OCh OoiibiHIIA 89% e3repreHin
KepceTel JKoHE ChI3BIKTHIK MoJenb i cunarraiinel. Koaddummenti Bo= 19,21, B> = -0,082, B3 = 0,408,
B4=-0,306, conapikran p < 0,782 ym ko3¢ durment yurin. Oumep kpurepuiii F (2.13) = 0.36, 031 BIKTH-
MaJlIBUIBIKKA coiikec kemeni p < 0,782 mopenp u colikec e3repicTeplli CUNATTAHTHIHIABIFBIH KOPCETEIl.
perpeccHsIbIK MOJIETIII aJaMbl3, cyperTe OeTi (5-cyper) I ece KeHiCTIKTe KOPCETiNTeH.

X koHe X, GuUrypamaH aKkTOpPJIApBIHBIH ©3repy aiiMarbl jkoHe Y TYPaKTHI mapaMeTpi KepiHedi, X3
(axTOpbIHA IaMaITBl 9cep eTy ecebine caiikec, 0i3 U (5-cypeT) HOTHIKECIH KeJeci MOJIeNbIe XKa3aMbl3:

V' =13,4573+0,6983x-0,2795y +0,0241x,x, —0,0665x,y + 0,0365y, .

Conpa monens Y OoitbiHma 89% e3repeni, an @umep kpurepuiti F(2.13) = 0,36 p bIKTUMaIIBIFEIHA
cotikec kenemi <0,782<0,05, adplHFaH HOTHKE Tapa map eKeHiH KepceTeli. AJNBIHFaH JepeKTep OOHBIHIIA
(5-cyper), exinmi gopexkeni X xaHe X, KalbIIThl BIKTUMAIIBIK TpaduKTepi (6-cyper).
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3D Surface Plot of y against x; and x;
Spreadsheet2 5v"15¢
y = 13457340 698370 2795y +0,02417x-0,0665 "y +0, 0365y "y

I > 100
. < 100
B < &0
[1<60
B < 40
<20

5-cypert —
ACTBIKTBI KENITIpY MPOLIECIHIH YII OIIIeM/Ii MoJei

Expected Normal Value

Narmal Probability Plot of Residuals
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6-cyper —
Bepinren Moaesnp OOMbIHIIA KAIBIITHI BIKTUMAIIBIK Tpaduri

-8 6 -4 -2 ] 2 4 6 8

AnpiHFaH OapibIK HYKTENEP OH JKaKTa OpHANACKaH, OV KANBINTHI YJECTIPY JKOHE PErpecCHsUIBIK
Tanaay OOMBIHIIIA 0OJKaM KaJIBINTHI et caHayra 6omassr [10].

Ocpinaiiia, OHTAWIAHIBIPY HOTHIKEIEpi OOMBIHINA aCTBHIKTHI KENTIPYy MPOIECIH KaKcapTy HopMa
OOMBIHINIA PYKCAT €TIITCH XKaFaaiiiap/a *Ky3ere acblpblUiaibl eT KOPBITBIH/IBI XKacayFa 60a bl

KopbiThinabl. Kazipri yakpITTa acTBIKTBI KENTIPY YIIIH 3JEKTP KBUIBITYABI THIMAI Taiimgamany
MYMKIHZIr1 gonenaeHai. JKoFapbl KHUTIKTI acThIK KENTIpriliTep KYPacThIPBUILABI, CBIHAIBI JKOHE TiMlTi
KOJIJTaHBLIIBI. MyHIall KOHIBIPFBUIAP/IA KENTIPYTe YIIBIPaFaH aCcThIK OAPJIBIK TEXHOJIOTHSUIIBIK TalarTapra
colikec Kejemi, air KeiOip jkarmaiyapaa camachl JKaFblHAH JOCTYPJIi, KOHBEKTHBTI TOCUIMEH KENTipiiareH
aCTBIKTaH achIl TYcTi. Bi3fiH eniMi3aeri 5KOHOMUKAJIBIK ©3repicTep KOHIABIPFhLIAP/II KIlIIPEHTyre JereH
CYPaHBICTBI AHBIKTAJIbI, IIAFBIH ACTBIK KENTIPTilITEp, CAIBICTHIPMAIbl TYPAC TOMEH KyaTThl, JKOFaphl
YHEMJIi, KOJIZIaHyFa JKOHE YCTayFa OHal, eH 0acThIChI — ap3aH acThIK KSMTIPrillITep jKacanabl.

A. K. CarpinaunkoBa, K. M. AcanoBa

AJMaTHHCKIH YHUBEPCUTET SHEPTeTUKHU U CBs3H uMeHHn [ 'ymapoeka JlaykeeBa, Kazakcran

MHOT'O®AKTOPHbII SKCNEPUMEHT UCCJEJTOBAHUA INPOLECCA CYIIKH 3EPHA
MMOCPEACTBOM NHAYKIIMOHHBIX HAI'PEBATEJIEU

AHHOTanusi. DTO METOJ CYUIKH 3€pHa OTHOCHUTCS K CEJIbCKOMY XO3SIICTBY M MOJXKET OBITh HCIIOJb30BaH B
Ka4yecTBe 3ePHOCYIIMIKY Ha dieBarope. [ToBbinienne 3¢ (peKTHBHOCTH Ipoliecca MoJ0rpeBa 3epHOBOIO MaTepHaia u
CHIDKEHHE HHEpro3aTpaT OCYLIECTBISIETCS 3@ CUET TOrO, YTO MPOUCXOIUT PaBHOMEPHOE PACHpeiesieHHe BIarud B
CyLIEHOM MpoxaykTe. MHIYKIMOHHBIA croco0 CyKkd o0namgaeT TeM NPEeUMYIIECTBOM, YTO y HEro OTCYTCTBYET
neperada Temia or HarpeBarens. OOecrieueHune KadecTBa Ipolecca TEIIOBOW 00pabOTKM IpH COOIIOAECHHH
SKCITYaTallHOHHBIX M TEXHOJOTMYECKMX TPeOOBaHMII C MHHUMAIbHBIMH 3HEpProsarparamMy, HACalM3HpPOBaHHAS
YCTAHOBKa KOHTAKTHOTO THIA Ul TEIUIOBOM 0OpabOTKM 3epHA AOJDKHA BKJIIOYATh B CBOW CTPYKTYPHBIH COCTaB
CJIEAYIOIINE OCHOBHBIE 3JIEMEHTHI. [IJIs IpoBeAEHHs HCCIeI0BaHMs Oblia coOpaHa BCSI KOHCTPYKLUS 3€PHOCYIIMIIKA
C HEINOCPEICTBeHHBIMH WHIAYKIMOHHBIMH HArpeBaTelsIMH. YCTaHOBKA IMIMHAPHYECKOH (OPMBI CO ILIHEKOM
TeJIMKOMIHOHM MOBEPXHOCTH BKJIFOYAET B ceOsl BCE BBIMICHEPEUMCICHHBIE 3IEMEHTHI — 3TO I0Jadya 3epHa B OyHKeD,
Croco6 MoBoJa TEIUIOTHI, ONIPEAEICHHH PACCTOSIHUS. BHYTpH 3TOr0 MIMHIpPA HAXOAUTCS HEIOABHKHAS BUHTOBAS
MIOBEPXHOCTh, HA KOTOPYIO C BEPXHEW YacTH 3achllaeTcs 3€pHO M3 OyHKepa. 3a cYeT IPaBUTALMOHHBIX CHJI 3€pHO
JIBIDKETCSl BHU3 110 BUHTOBOW MOBEPXHOCTH. 3]1€Ch MMEETCsl OJIHA OCOOEHHOCTh — BHHTOBAs MIOBEPXHOCTh JOJIKHA
MMETh IIEPEMEHHBIN IIar, yMEHBUIAIOMIUHCS OT BEPXHEH YaCTH K HW)KHEH. DTO BBI3BAHO TEM, YTO 110 MEpE BHICYIIH-
BaHMS 3€pHa CHIKAETCS KO(G(HULIMEHT TPEeHHUs 3epHa 10 MaTepually BUHTOBOW IOBEPXHOCTH. BN CKOHCTpyH-
POBaHBI, UCTBITAHBI M Ja)Ke NMPUMEHEHbl Ha MPAKTHKE BBICOKOYACTOTHBIE 3E€PHOCYLIMJIKH. 3€pHO, HOABEpracMoe
CYIIKE B TaKMX YCTAHOBKaX, COOTBETCTBYET BCEM TEXHOJIOTHYECKUM TPEOOBAHUSM, a B PSIE CIIydaeB MPEBOCXOIUT
[0 Ka4eCTBY 3€PHO, IPOCYUIEHHOE TPaJUIMOHHBIM, KOHBEKTHBHBIM CHOCOOOM. DKOHOMHYECKHE W3MEHEHUS B
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HAIlleH CTpaHe BBIIBWIM CIIPOC Ha MUHUATIOPU3AIIUIO YCTAHOBOK, OBLIM CO3JaHbl MUHU3ECPHOCYIIMIKH, MOOMIbLHBIE
3epHOCYILIWIKY, O00Jajalolniie OTHOCHTEILHO HEBBICOKOH IOTPEOIIeMO MOIIHOCTBIO, BBICOKOOKOHOMHUYHBIE,
MPOCTHIC B YIIOTPEOJICHUU M 0OCITY)KUBAHUH, a TTIABHOE — JOCTATOYHO JICIICBHIC.

KuroueBsble ci10Ba: 3¢pHO, HHIYKIIMOHHEIA HArpeBaTeib, SKCICPUMEHT, TEIUIOBask 00paboTKa, HcaTn3upOBaH-
Has YCTaHOBKA KOHTAKTHOTO THIIA JJIS TEIUIOBON 0OpaOOTKH 3epHA, CYIIKH 3€pHA, TEIMKOUIHAS MOBEPXHOCTD,
perpeccuoHHast MOAEIb.

A. Zh. Sagyndykova, K. M. Asanova
Gumarbek Daukeev Almaty University of Energy and Communications, Kazakhstan

MULTI-FACTOR EXPERIMENTAL RESEARCH
OF THE GRAIN DRYING PROCESS BY INDUCTION HEATERS

Abstract. This is a method of drying grain related to agriculture and can be used as a grain dryer on an elevator.
Increasing the efficiency of the process of heating the grain material and reducing energy costs is due to the fact that
there is a uniform distribution of moisture in the dried product. The induction drying method has the advantage that it
does not have heat transfer from the heater. Ensuring the quality of the heat treatment process, in compliance with
operational and technological requirements with minimal energy costs, an idealized contact type installation for heat
treatment of grain should include the following main elements in its structural composition. For the study, the entire
design of the grain dryer with direct induction heaters was assembled. The installation of a cylindrical shape with a
helical surface auger includes all the above elements — this is the supply of grain to the hopper, the method of heat
supply, the determination of the distance. Inside this cylinder is a fixed helical surface, on which the grain from the
hopper is filled from the top. Due to the gravitational forces, the grain moves down the helical surface. There is one
feature here — the helical surface must have a variable pitch, decreasing from the top to the bottom. This is due to the
fact that as the grain dries, the coefficient of friction of the grain on the material of the helical surface decreases.
High-frequency grain dryers have been designed, tested, and even put into practice. The grain dried in such
installations meets all technological requirements, and in some cases surpassed the grain dried in the traditional,
convective way in quality. Economic changes in our country have revealed the demand for miniaturization of plants,
mini grain dryers have been created, mobile grain dryers with relatively low power consumption, highly economical,
easy to use and maintain, and most importantly-quite cheap.

Key words: grain, induction heater, experiment, heat treatment, idealized contact type apparatus for heat
treatment of grain, drying of grain, helicoid surface, regression model.
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[Namsmu y4yeHo20

Akanemuky AcanoBy Kacumy AOyoBuuy
HCIOJHIIOCH ObI 90 J1eT

Brraaromuiicst yueHbsld, OCHOBAaTeIb OTEYECTBEHHON IIKOJIBI KOPMOIIPOU3BOCTBA U CUCTEMBI COXPaHEHUS
HalMoHapHOro 6orarcTBa Kaszaxcrana — macTOuII, KpYMHHBI OpraHU3aTOp MPOU3BOJACTBA U OOIIECTBEHHBIH
JIeSITENb.

Kacum AcanoB poauncs 1 saBapst 1931 roga B KypMmanrasuHckoMm paiioHe ATbipayckoit ooOmactu. [Tocie
OKOHYaHMA cpenHeil mkonsl B 1947 roxy B ropone ATteipay (panee — ['ypbeB) okonunn Kazaxckuii cenbcko-
XO3SIMCTBEHHBI MHCTUTYT, a 3aTéM MOCKOBCKYIO CEJIbCKOXO3AWCTBEHHYIO akaaemuto umenu K.A. Tumu-
ps3eBa, paboTan npenoaBateneM KazCXMU.

B 1955 romy B gmcne «TpUANATUTHICSIIHUKOBY OBUT HampaBiieH B AJMa-ATHHCKYIO OOJIacTh Ha IOIBEM
cena, TJe TPYIWICA Ha PyKOBOASIIUX JODKHOCTAX. B 1965 rogy B Bo3pacte 34 neT 3a TpyJOBO#l MOABHUT Ha
mocty mpeacenatens JereHaapHoro komxo3za uMmeHH XXII cwresma KIICC Ovin ymocrtoen 3BaHus ['epos
Commanucrryeckoro Tpyna, HarpaxiaeH opaeHoM JlenwHa u «3010To# 3Be3moit». [lpm ku3HHU MO TPOCKOE
TPYKEHHUKOB Cella B LIEHTPaJbHON ycanpbe Koixo3a ycTaHoBieH Oroct K. AcaHoBa, OTIMTHIA M3 OpOH3BI B
r.Cankt-IleTepOypr. ABTOpPOM SIBIISIETCS] M3BECTHBIHM CKyIpITOp Xakumkan Hayporzoaes.

B 1969-1973 roap! ObIT JOKTOPAHTOM, 3aTEM CTAPIIUM HAYYHBIM COTPYIHUKOM MOCKOBCKOM CEIhCKOXO-
3siicTBeHHOU akagemun uM. K. A. TumupszeBa. B 1972 roay tam ke yCHENIHO 3alUTHIT JIOKTOPCKYIO JUCCEP-
TaIUIo 107l PYKOBOJACTBOM pekTopa akajgemuu [1. 1. BaBuiosa, ctaB mepBbIM Ka3aXCTaHCKUM JIOKTOPOM HAyK B
obnactn kopmormpousBojacta. C 1973 mo 1986 roasl paGortanm mupekropoMm IIIBIMKEHTCKO# CelbCKOXO-
3sICTBEHHON OMBITHOM CTaHUMU U IIIPIMKEHTCKOTO COBXO3-T€XHHKyMa, Ha 0a3e KOTOPBIX CO3Aall KPYIIHOE
HAy4YHO-TIPOU3BOJICTBEHHOE 00BEMHEHUE.

B 1979 romy ocHoBanm u ctan mepBeIM aupekTopoMm Jlenaponorudeckoro mapka B r. emvkent. Ilapk
3aHUMaeT 117 rekTapoB 3eMITH, OH YHUKAJICH 10 COCTaBY IPEACTABICHHOW (IOPHI, SKCIIO3HIUS BKIIOYACT
O6onee 210 ThICAY BUAOB PACTEHHid, COOpPaHHBIX MO reorpaduyeckuM 30HaM. JleHapomapk cTaja Hay4HO-
MI03HABATEIBHBIM IICHTPOM, JIFOOMMBIM MECTOM ITOCEIICHHIH TOPOKaH U HHOCTPAHHBIX TOCTEH.

3a BBIJAIOIIMECS HAyyHbIE JOCTHM)KEHUS B OOJIACTH KOPMONPOM3BOJACTBA M MACTOMILHOTO XO3AHCTBa
Kacum AcanoB B 1982 roxy Obin n3dpan uieHoMm-koppecnongentom BACXHWIL, B 1988 rony — meiicTBu-
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tenbHBIM wiieHoM BACXHMUII (apHe Poccuiickas akamemus Hayk). C 1996 roma Kacum AOyoBHY SIBIISTICS
akageMukoM HarmonansHo# akagemun Hayk PecrryOmmku Kazaxcran.

C 1986 roga u o xoHua cBoeit xu3Hu K. A. AcaHoB Tpyauics B KazaxckoMm Hay4HO-HUCCIIE0OBATENIbCKOM
WHCTHTYTE KOPMOIIPOM3BOJCTBA W MacTOMII. Byay4yu reHepalbHBIM JAUPEKTOPOM HHCTUTYTA, OH PYKOBOIMII
pecIyOIMKaHCKOW TEJIEBOM HayJHO-TEXHUYECKOH mporpammon «Kopma W mactOWia», COTJIacHO KOTOPOWM
pelaiuch MmpoOiieMbl MPOM3BOACTBA KOPMOB Ha MAacTOMIIAX, Jyrax M OpOLIaeMbIX 3eMJISIX pecnyOnuku. B
pe3yibTaTe UCCICIOBAHUM pa3paObOTaHBl U BHEIPEHBI B NIPOM3BOJCTBO CUCTEMBI CO3JIaHMS U HCIIOIB30BAHUS
KyJIBTYPHBIX IAcTOWII Ha Iore, I0ro-Boctoke u 3amane Kaszaxcrama. [log HemocpeacTBEHHBIM PYKOBOICTBOM
akagemuka K. A. AcaHoBa B permoHax ObUIa CO37aHa CETh ONMOPHBIX ITYHKTOB, CO3[JAaHO 3amaJHOE OTACICHHC
HUI kopMompon3BOACTBA M MACTOMII], BHEAPCHBI Pa3pabOTKU MO YIyYIICHUIO MACTOMIIHBIX 30H IPUOPESIKHBIX
pationoB Kacnmiickoro mopst. 3a roasr pykoBoacta K. A. Acanosim Kazaxckuit HUM xopmonponsBocTBa u
MacTOWII NPEBpaTHIICS B KPYHHBIA HAYYHBIH IICHTP, MOJB3YIOMIMICS PU3HAHUEM HE TONBKO B PecmyOimke
Kazaxctan, HO W B cTpaHax OimxHEro W AanpHero 3apyoexbs. K. A. AcaHOB SBISIICS PYyKOBOIHUTEIEM
KpYMHEHIINX MEXIyHapOJIHBIX TpOrpaMM, Takux Kak «llcciaemoBaHHWs BOMPOCOB SKOJIOTHU U YKPETUICHHS
nactoumnyy, «lccnemoBanust mpoOieM MPOU3BOJICTBA KOPMOB Ha MACTOMIIAX, JYraX M OPOINACMBIX 3EMILIX
pecryonukn», «boppba ¢ OMyCTHIHUBAaHUEM», IPOBOJUMBIX COBMECTHO C YYEHBIMH MeEXIyHapOJHOIO Hayy-
Horo neHTpa ICARDA, yauBepcutetoB mratoB Kamudopuus, Konopano u Bammnarron (CILIA), Lentpa mex-
JTyHapOJIHOTO Pa3BHTHS M MHCTUTYTA UCTIOIB30BaHuUs 3eMelb (BenmnkoOpuranus), Uacturyra creneid (KHP).

ITon pykoBoacTBoM akagemuka AcaHoBa JeiicTBoBan HayyHO-KOOpPAMHAIIMOHHBIA COBET IO KOHTPOJIIO
HaJ HapKOTHKaMU, B COCTaB KOTOporo Bouuid 10 opraHu3anuil CenbCKOXO3AHCTBEHHOIO, MEAULIMHCKOIO U
ouosnoruueckoro mpodpwmis. ComectHo ¢ ArentctBoM PK mo 6oppbe ¢ HapkoMaHHed W HapKOOHW3HECOM
peanm30BaHa MEXIyHapoaHas mporpamMa «Jlokanm3amust ¥ COKpalmleHne He3aKOHHBIX IUIAHTAIlMHd HapKOCOo-
JieprKaIluX pacTeHuin npu noanepxkke [Iporpammer konTposs Haa HapkoTukamu OOH (UNDCP).

Axanemuk AcaHoB sBismics [lpesnmenToM MexmyHapomHoro ¢oHzma mo OopsOe C OIyCTHIHUBaHHEM,
PYKOBOIMTEIIEM OTPACICBOH IPOrpaMMEI IO MPEIOTBPAIICHHUIO IeTPagalliil U OIMyCTHIHUBAHUS TMaCTOUIIHBIX
tepputopuii Kazaxcrana. [lon ero pykoBOICTBOM BIEpBble ObUIM pPa3pabOTaHbl MPUHLUIHAILHO HOBBIE
METOJIOJIOTHYECKHE TIOJXOMIbI K TPoOIeMe SKOJIOTUH TACTOMII, HCCISIOBAHbI CIIOCOOBI pa3paboTKH OHOJIOTH-
YeCcKHX, (PU3UUECKUX U COIMATBHBIX HHANKATOPOB OIYCTHIHUBAHMS.

Orpowmmaslii Bki1an K. A. AcaHoB BHEC B J1eJI0 IOATOTOBKM HAYYHBIX KaJpOB PECIyOIMKH — CIELHUATNCTOB
B 00JacTH KOPMOIIPOM3BOJCTBA M MacTOMIIHOTO xo3stiicTBa. [lox pykoBomctBom Kacuma AcaHoBa cdop-
MHPOBaHa OTEYECTBEHHAS IIKOJIA YYCHBIX — KOPMOBUKOB M MTACTOMIITHUKOB, TOATOTOBIEHO Oomee 30 MOKTOpoB
u kaHauaatoB Hayk. [To ero unnnmaruse u npu noanepxkke [Ipesunenta PK oTkpbITa HOBas crienuaibHOCTh U
BriepBble B KasCXMU, a 3areM u Jpyrux By3axX CTpaHbl, HayaTa IMOATOTOBKA KaJPOB BBICIIEH KBaTU(PUKAIINHA —
MACTOMIITHUKOB, OCYIIECTBICH IIEPBBIM MPHUEM B aCIUpPaHTYPy U JOKTOPAHTYPY, OTKPBHIT AWMCCEPTAIIMOHHBIN
COBET TO 3allUTe JOKTOPCKUX W KAHAWIATCKUX IHUCCEPTaldii TOA TMPEeACceqaTelIbCTBOM —aKaJeMHKa
K. A. Acanosa.

Nwm ony6nukoBano 6osee 150 HaywHbIX TpynoB, 11 mMoHorpaduit u y4eOHUKOB, MOIYYSHO MHOXKECTBO
MATEHTOB 10 aKTyaJbHBIM TPOOJIeMaM MACTOWIIIHOTO XO3SHCTBa M KOPMOMPOW3BonCcTBa. OH CTal aBTOPOM
nepBoro B ctpaHe yueOHHKa «IlacTOumnoe xo3siictBo KazaxcraHa», M3AaHHOTO Ha Ka3aXxCKOM U PYCCKOM
s3pIKax. B Smonun yaeOHHUK OBbIT M3/1aH Ha aHTIIMICKOM SI3BIKE M Pa30CiaH B BeAyIIue ONOINOTEKH MUDPA.

[InomoTBOpHasT IPOM3BOACTBEHHAS, HAYYHAsI W OOIIECTBEHHAs1 AeATenbHOCTh K. A. AcaHoBa OoTMedeHa
roCyIapCTBEHHBIMU Harpaaamu: «3oinotas 3Be3fa» W opAeHamu JlenuHa, «3Hak Ilouera», TpymoBoro Kpac-
Horo 3HaMmeHH, OkTs10pbcKkoii Pepomonun, «/py>06b1 HapoaoBy», «Ilapacary.

Kacum AOyoBWdY BOIIET B HCTOPUIO CTPAHBI KaK OJMH M3 CAMBIX SIPKUX, HEOPAMHAPHBIX JNYHOCTEH.
HcTopun M3BECTHBI €MHUYHBIE CIIy4au, KOTJa OJWH YEJIOBEK CMOT TOCTUYb HAaWBBICIIUX PE3YJIbTaTOB B IBYX
pa3HbIX IpodecCHOoHaNBHBIX chepax — HayKe U MpousBojacTBe. Ho B mom u cocmoum penomen K. A. Acanosa,
YUMo OH OOHOBPEMEHHO AGNAEMCS U 6bIOAIOWUMCS VHeHblM, W KPYyIMHEHIIUM opraHu3atopoM Tpynxa. s
HBIHEITHETO W OyIyIINX MOKOJCHHH yUYeHBIX TBOpUecKas Oworpadus u Bcsa xm3Hb Kacuma AOGyoBHYa — 3TO
oOpaser] 61aropoacTBa, CIPABEIIUBOCTH, IIEAPOCTH B YEIOBEUECKUX OTHOLICHUSX, IPUMEP OECKOPBICTHOTO
CIIy>KEHUSI HayKe ¥ CBOEH POJHOM 3eMIIe.

Ipesuouym HAH PK
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