I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Ne3 (103) 2024, ISSN 2304-3334

N.Salybekova' ™, B.Yussupov?,A.Apushev!, A.Serzhanova!, G.Kahraman?, A.Sh.Mambaeva?
1Khoja Akhmet Yassawi International Kazakh-Turkish University,
Turkistan, Kazakhstan, nurdana.salybekova@ayu.edu.kz*, apushev-ak@mail.ru,
aikerim.serzhanova@ayu.edu.kz,
2Karavansaray tourist complex, Khoja Akhmet Yassawi International Kazakh-Turkish
University, Turkistan, Kazakhstan, b.yussupov@mail.ru
3Erciyes University, Kayseri, Turkey, kgurcan@erciyes.edu.tr
“Kazakh National Women's Teacher Training University, Almaty, Kazakhstan,
altyn71-71@mail.ru

REGULATION OF STRESS PROCESSES DURING THE DISTILLATION OF
TULIPS IN CLOSED GROUND CONDITIONS

Abstract

This article presents the results of regulating processes under stressful conditions during the
distillation of tulips in an enclosed greenhouse of the Botanical Garden of the International Kazakh-
Turkish University named after H. A. Yasavi. In order to evaluate the effectiveness of antistressants
against stress factors affecting the decorative, economic and biological indicators of tulips, a 0.2%
mixture of the immunomodulatory drug Megafol was used. 15 Dutch cultivars belonging to three
classes were selected: triumph (Curry, Royal Virgin, Sweet Rosy, Novi Sun, Montezuma, Aomory,
Panenka, Dutch Design), fringed (San Christina, San Luiz, Indiana), peony tulips (Akebono,
Columbus, Purpule Sky, Icoone). The database of conditions of influence on the quality indicators of
tulips is summarized with the determination of the ratio of greenhouse conditions and outdoor
temperature conditions during the growing season according to the conditions of 9- and 5-degree
cultivation technology. The effectiveness of 1.5-2% antistressant solution under stressful conditions
has been experimentally proven.

The effect of megafol on the production of finished products with high market value was 82-
96% according to variety specificity. The effectiveness of the antistressant was manifested in the
uniform growth of plants of tulip varieties, in a neutral peat substrate with optimal water-physical
properties, an intensive growth of tulips in height was observed, and the plant also meets high
consumer requirements for such decorative properties as the volume and height of the perianth and
the multicoloration of the corolla.
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BIOLOGICAL AND ECOLOGICAL STATE OF COMMON SMUT (USTILAGO
ZEAE) IN CORN SILAGE FIELDS IN THE KYZYLORDA REGION AND MEASURES TO
COMBAT IT

Abstract
Corn, as one of the most important grain feed crops, is of great importance in increasing gross
grain yields. Corn smut (Ustilago zeae) can also cause large economic losses in susceptible sweet
corn hybrids. Protection against this pathogen is mainly based on prevention. To date, many corn
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smut control methods have been recommended or evaluated, including crop rotation, sanitation, seed
treatments, fertility modification, and biological control. Despite these frequently cited control
strategies, host resistance appears to be the only effective control method for common smut in areas
where Ustilago zeae is common. The purpose of the study is to study the resistance to smut against a
natural infectious background of samples from a collection of corn from breeding nurseries in
Kazakhstan. Based on the results of a study of the resistance of a corn collection to bladder smut
against a natural infectious background, varieties were identified on whose plants symptoms of the
disease were not detected: Altay 250 MV, Budan 237 MV, Tatty-2012 and Tayelsizdik-20 SV. The
identified samples also had high productivity and grain yield. A high level of heritability (Hb2 —0.85)
of the disease susceptibility index among the studied samples was revealed.
Key words: corn, bunt, 1000 grain weight, grain yield, descriptive statistics

Introduction

Sustainable growth in the production of grain crops, including corn, and the creation on this
basis of a balanced feed supply is one of the main priorities for ensuring food security both throughout
the world and in Kazakhstan. The economic importance of corn as a fodder crop and a number of its
biological features determine the high intensity of breeding research over a long period of time. At
the same time, the use of a limited set of source material with valuable traits in long-term breeding
programs creates the prerequisites for the genetic narrowing of the species Zea mays L [1].

In 2023, according to the regional department of agriculture of the Kyzylorda region, in the
Kazalinsky district corn was cultivated on 615 hectares, in Zhanakorgansky - on 1111 hectares, in
Shielisky - on 174 hectares, in Zhalagashsky - on 700 hectares, in Karmakshinsky - on 39 hectares.
It was not planted in the Syrdarya, Aral regions and Kyzylorda.

At present, it is quite obvious that a rational strategy for breeding agricultural crops for
resistance to diseases and pests should include expanding the genetic diversity of cultivated varieties
and hybrids. The implementation of breeding research programs is based primarily on identifying
genetic sources of valuable traits, studying the inheritance of resistance and creating new highly
resistant source material [2].

A stable temperature regime during the growing season of plants contributes to the realization
of the productivity potential of corn. An increase in air temperature with a simultaneous change in
the amount of precipitation or its uneven fall during the growing season, especially in the second half
of summer, creates risks for the cultivation of corn, including due to disease. The most harmful
disease of corn is smut (Ustilago zeae (Beckm.)). Symptoms of the disease in maize plants are very
characteristic: pathological neoplasms (galls) are formed on the vegetative and reproductive organs,
reaching 30 cm in diameter and representing overgrown plant tissues in which fungal spores form [3,
4].

Common smut cobs infect an average of 3-6% of corn plants each year. In some years, the
number of diseased plants increases to 10-12%, and the decrease in productivity can reach 25-30%.
Intensive development of the disease is favored by heavy short-term precipitation in the second half
of the growing season in combination with elevated (25-30°C) air temperatures [5].

The causative agent of common smut is a heat-loving species; the germination temperature and
duration of teliospores are from 0 to +35°C, the optimal is 20-30°C. Spores can persist in the soil for
1-3 years, depending on environmental factors [6, 7]. The harmfulness of the bladder head is
manifested in a sharp decrease in crop grain and green mass. By the end of the cobs, yield losses can
amount to 50-100%, vegetative organs - 25-50% [8, 9].

In this regard, the purpose of this study is to study the resistance to smut against a natural
infectious background of samples of a collection of corn from breeding nurseries in Kazakhstan.

Material and methods

The research was carried out in the conditions of the Kyzylorda region, in 2023, in the field of
scientific crop rotation of RZA Agro LLP to study and maintain samples of the corn collection for
resistance to Ustilago zeae.
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The climate of the research region is moderately warm and characterized by instability of all
climatic elements. Meteorological conditions during the research contributed to the infection of corn
plants by the pathogen. The climatic regime of the Kyzylorda region is determined by the location of
the region inside the Eurasian continent, its southern position, the characteristics of atmospheric
circulation, the nature of the underlying surface and other factors. The continental climate is
manifested in large fluctuations in meteorological elements, in their daily, monthly and annual cycles.
There are no sharp differences in temperatures during this period. Everywhere the average July
temperature is 26-29°C. The absolute maximum temperature in the predominant part of the region is
44-48°C. The period with an average daily air temperature above 0° C lasts 240-280 days. The
average annual precipitation does not exceed 100-190 mm and is distributed unevenly across the
seasons: 60% of all precipitation occurs in the winter-spring period. Rainfall and changes in daily
temperatures caused intensive development of diseases; cases of high susceptibility of the collection
samples were noted (score 9, damage to more than 50% of plants within the plot).

We used generally accepted agricultural technology to maintain the germination of collection
samples. The sowing of the studied samples was carried out manually at the optimal time in the third
ten days of April, the predecessor being winter wheat. The sowing depth is 5-6 cm, the area of the
registration plot is 4.9 m2. The plant density according to the experimental scheme (50-55 thousand
plants/ha) was determined by manual breaking in the 4-5 leaf phase.

On a natural infectious background, the degree of damage by the causative agent of bladder
smut was assessed in 12 samples of the main subspecies Zea mays L adapted in the Kyzylorda and
Zhambyl regions. Subspecies of corn differ both in the morphological characteristics of the
endosperm and in biological properties (cold resistance, heat resistance, disease resistance), as well
as in the chemical composition and technological parameters of the grain. When studying collection
samples, the following standards were used: variety Celinnyi 160 SV, self-pollinated lines F2.

Field assessment of the degree of damage to corn by common smut was carried out 15 days
after the start of mass flowering of the samples and during harvesting of the cobs. The number of
affected plants and the number of affected ears, the percentage of affected plants were taken into
account, the degree of damage to collection samples was assessed in points according to the scale of
the international classifier SEV Z. mays [10,11], where: point 1 — very weak damage (less than 1%
affected plants); score 3 — mild damage (1-10%); score 5 — moderate damage (11-25%); score 7 —
severe damage (26-50%); score 9 — very severe damage (more than 50%). An additional point (score
0) to the main damage scale was given to samples within the plots of which there was no pathogen
damage to the plant at all.

Results and discussion

According to ANOVA analysis (p < 0.001), the severity of bladder smut (Ustilago zeae) in
maize silage fields varied significantly between samples. A high level of heritability (Hb2 — 0.85) of
the disease susceptibility index among samples in 2022 was shown (Table 1).

Table 1 — Analysis of variance (ANOVA) of field assessment for Ustilago zeae on a corn
collection

Experiment Factor SS df MS F-value p-value Hy?, %
Field Genotype 11061.7 11 10827.9 4.249 5,261E-08 0.85
assessment for | Year 18103.0 1 35363.3 13.88 0.000438

Ustilago zeae Residuals 72974.4 47 2548.08

Notes: Notes: SS — a sum of squares; df — degree of freedom; MS — mean squares; Hp? —

broad-sense heritability index. *** Significant difference at p < 0.001.

Table 2 presents results for plant height, productivity traits, and field assessment for corn bunt
(Ustilago zeae). Based on plant height, the samples ranged from 170 to 305 cm. 3 samples showed
the tallest: Kazakhstanskii 700 SV (300 cm), Kazakhstanskii 705 SV (305 cm) and Turan 480 SV
(305 cm).
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Table 2 — The results of research on the signs of productivity and field resistance to common
smut Ustilago zeae

# | Name of samples Plant height, | Weight of 1000 | Grain yield, | Field
cm grains, g % assessment  for
Ustilago zeae,
point
1 | Altay 250 MV 250 328 80 1
2 | Budan 237 MV 245 320 83 1
3 | Kazakhstanskii 587 SV 265 288 81 3
4 Kazakhstanskii 700 SV 300 285 80 3
5 Kazakhstanskii 705 SV 305 290 82 3
6 | Tatty-2012 195 260 80 1
7 | Tayelsizdik-20 SV 290 300 80 1
8 | Turan 480 SV 305 290 83 3
9 | Turan 559 SV 280 290 80 3
10 | Turan 680 SV 286 300 80 3
11 | Bereke -2017 170 215 82 3
12 | Celinnyi 160 SV 250 310 80 3

According to the results of a field assessment of the degree of damage to corn by common smut,
twelve corn samples were divided into two groups. Four samples (36.3%) with very weak lesions
(less than 1% of affected plants) were assigned to the first group: Altay 250 MM, Igvft 237 MM,
Tatty-2012 and Nayelsizdik-20 SV. The second group included seven maize samples (63.7%) with a
weak lesion (1-10%), they included varieties Kazakhstanskii 587 SV, Kazakhstanskii 700 SV,
Kazakhstanskii 705 SV, Tigap 480 SV, Tigap 559 SV, Tigap 680 SV and Celinnyi 160 SV. Figure 1
shows a potential lesion of the common smut of corn by the causative agent Ustilago zeae.

Figure 1 — The causative agent of the common smut disease of corn Ustilago zeae

According to the trait, the weight of 1000 corn grains varied from 215 g to 320 g. The following
samples distinguished themselves as having the highest yield: Turan 559 SV (290 g), Turan 480 SV
(290 g), Kazakhstanskii 705 SV (290 g), Turan 680 SV (300 g), Tayelsizdik-20 SV (300 g), Budan
237 MV (320 g) and Altay 250 MV (328 g). The grain yield of the studied corn samples was from
80% to 83%.

Table 3 and Figure 2 present Boxplots analysis of quantitative data (descriptive statistics) based
on plant height, 1000 grain weight, grain yield, and field assessment of resistance to corn smut
pathogen Ustilago zeae. The results are presented using graphical data analysis, in which the box
itself contains the middle 50% of the data, the top edge (hinge) of the box indicates the 75th percentile
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of the data set, and the bottom hinge indicates the 25th percentile. The average yield is indicated by
a horizontal line in the box. The top and bottom lines of the chart represent yields between the 10th
and 90th percentiles. The points behind the lines correspond to outliers.

Table 3 — Descriptive statistics (Quantitative data) according to the studied characteristics of
corn samples

Statistic Plant height, We_ight of 1000 Grain yield, % Fiel'd assessment for
cm grains, g Ustilago zeae, point

Minimum 170,000 220,000 80,000 1,000

Maximum 305,000 328,000 83,000 3,000

Freg. of minimum 1 1 7 4

Freq. of maximum 2 1 2 8

Range 135,000 108,000 3,000 2,000

1st Quartile 248,750 287,250 82,000 1,000

Median 272,500 290,000 80,000 3,000

3rd Quartile 292,500 302,500 83,000 3,000

Sum 3141,000 3481,000 971,000 28,000

Mean 261,750 290,083 80,917 2,333

Variance (n) 1697,021 731,076 1,410 0,889

Variance (n-1) 1851,295 797,538 1,538 0,970

Standard deviation (n) 41,195 27,038 1,187 0,943

The general variable showed that the distribution of samples between groups was within the
following range: for plant height — Min — 170.0; 1st Qu —248.750 and median — 272.500; Mean —
261.750; 3rd Qu — 292,500; Max — 305,000, variance(n-1) — 1851,295, St. deviation — 41.195; by
weight of 1000 grains — Min — 220.0; 1st Qu —287.250 and median — 290.000; Mean — 290.083; 3rd
Qu —302,500; Max — 328,000, variance(n-1) — 797,538, St. deviation — 27.038; based on grain yield
—Min —80.0; 1st Qu—82.0 and median —80.0; Mean —80.917; 3rd Qu — 83.0; Max — 83.0, variance(n-
1) — 1.538, St. deviation — 1.187; for field resistance to bladder smut Ustilago zeae — Min — 1.0; 1st
Qu —1.0 and median — 3.0; Mean — 2.333; 3rd Qu — 3.0; Max — 83.0, variance(n-1) — 1.538, St.
deviation — 1.187.

Effective measures to corn common smut are optimal sowing dates, compliance with crop
rotation, seed treatment and high-quality soil tillage, and incorporation of plant residues. The
economic importance of corn as a fodder crop and a number of its biological features determine the
high intensity of breeding research over a long period of time.

Box plot (Plant height, cm) -~ Box plot (Weight of 1000 grains, ay B
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+
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Weight of 1000 grains, g
[

- 220 -

Box plot (Grain yield, %) L= Box plot (Field assessmentfor istilago reae, point) sl

za

Crain yield, %
Fleld assassmert forUstlago zeag point

Figure 2 — Boxplots of plant height (A), weight of 1000 grains (B), grain yield (C) and of
field assessment for disease (D)
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Conclusions

All subspecies of corn can be affected by the disease, but starchy corn is most susceptible to
the effects of blister smut. The loose and mealy endosperm of this subspecies is able to quickly absorb
moisture, creating favorable conditions for the development of fungal diseases. Therefore, starchy
corn, compared to popping, flint and other subspecies, is less resistant to disease and is usually
cultivated in dry areas. In the process of self-pollination of corn plants, it is possible to identify lines
with varying degrees of resistance to bladder smut. Incineration has such a strong effect on the
genotype of the original forms that it causes the formation of lines contrasting in resistance to the
disease, from resistant to susceptible. This effect of incubation manifests itself already from the first
generations and continues until 15. The number of lines and the degree of their resistance to smut
depend on the hereditary capabilities of the source material. The latest methods of breeding work on
corn are focused on the complex resistance and adaptability of plants and provide for a comprehensive
immunological study of source material of various ecological and geographical origins. The most
promising method in combating the disease is the selection of resistant self-pollinated lines and
hybrids. The initial stage of breeding work for disease resistance is the identification of new sources
of resistance. The relevance of the search for new resistant forms is increasing over time, primarily
due to the loss of effectiveness of those currently used.

Thus, field studies made it possible to identify polymorphism in the maize collection samples
for resistance to Ustilago zeae. Disease-resistant forms can be isolated within any subspecies
assortment of collection specimens, especially during periods favorable for the development of the
pathogen. Popping corn grain has a relatively high protein content (up to 16%) and can be widely
used in food production for the manufacture of cereals, flakes and other products.

Based on the results of studying the resistance of a corn collection to bubbly smut against a
natural infectious background, samples were isolated on whose plants symptoms of the disease were
not detected: Altay 250 MV, Budan 237 MV, Tatty-2012 and Tayelsizdik-20 SV. The identified
samples also had high productivity and grain yield. Breeders recommend that in order to improve the
soil from bladder smut infection, it is necessary to place corn crops after grain and vegetable crops,
perennial grasses, soybeans, potatoes and other predecessors. Comprehensive protection of corn crops
from mold fungi and smut species includes seed treatment with the combined drug Vitavax 200 FF
containing carboxyl and thiram, or systemic - Maxim XL.
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KBI3BLTOPIA OBJIBICHI JKAF JAMBIHIAFBI CYPJIEMIIK KYTEPI
ETICTITTH/IE KE3JECKEH KOMIPIIIKTI KAPA KYHE (USTILAGO ZEAE)
AYPYBIHBIH BUOJIOTHUSIJIBIK, DKOJOT USLIBIK KA IAVBI )KOHE KYPECY
[IAPAJIAPBI

Anoamna

Kyrepi MaHBI3ABI AOHAI-a3bIKTHIK JaKbULIAPABIH Oipl PETIHAE aCTHIKTHIH Kbl TYCIMIH
apTThIpyna YikeH MaHbi3fa ue. Kemiprnikti kapa kyie (Ustilago zeae) cesimranm TorTi yrepi
OymaHIapbIHA 1A YIKEH SKOHOMUKAJIBIK HIBIFBIHIAPFA 9KeITyl MYMKiH. Byl KO3IBIPFBIIITaH KOpFay
HETI31HEH aJlJIbIH ajyFa Heri3/leNreH. byriHri KyHi &yrepi 1akbUIbIMEH KYPECYAiH KONTEreH o/licTepi
YCHIHBIIFAaH HeMece OarajlaHFaH, COHBIH 1IIIHE aybICIabl €TiC, CAHUTAPHS, TYKbIMAAP/bI OHJIEY,
KYHapJIbUIBIKTBl  ©3TepTy JKOHE Ouonorusublk Oakputay. Ocbl KU1 KeNTipuIreH Oakpliay
CTpaTerusyiapblHa KapaMmacTaH, MeCiHIH KapchliblFbl Ustilago zeae ’xui ke3zpeceTiH ailmakTapia
KANMbl WICMIEH KYPECYAiH JKalfbl3 THIMAL ofici Oonbln KepiHedi. 3epTTeydiH MakcaThl —
Kazakcranmarsl achll  TYKBIMIBl NUTOMHHUKTEPJCH JKYrepi KOJUICKIHMSICHIHAH  alIbIHFaH
ChIHaManapAblH TaOuFu WHOEKIMSIIBIK (OHBIHIA KOKBIC aypyblHa TO3IMILIITIH 3epTTey. Taburu
MHPEKIUITBIK (POHFA )KYTepl KOJUIEKIUSACHIHBIH KYBIK JaKTapblHA TO3IMILUIITIH 3€pTTEY HOTHXKEIEPI
OolibIHIIa ©CIMIIKTEPIHAE aypy Oenrijepi aHbIKTAJIMaraH COpPTTap aHbIKTaiabl: Antaid 250 MB,
bynan 237 MB, Tattei-2012 xone Taitencizaik. -20 SV. AHbBIKTaIFaH YIATUIEPIH OHIMIUIITT MEH
acTBhIK OHIM/IUIITI /1€ XKOFaphl 00J/1bl. 3epTTENreH YIAriep apachlHaa aypyFa OeHiMILTIK HHAEKCIHIH
TYKBIM KyaJaymIbUTBIKTBIH )KOFaphl neHreii (Hb2 — 0,85) anbikranmpl.

Kinm ce3oep: xyrepi, kemipimnkTi kKapa kyie, 1000 moHHIH canMmarbl, acThIK HIBIFBIMBI,
CHITaTTaMaJIbIK CTATHCTHKA
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BHOJIOT0-9KOJIOTMYECKOE COCTOSITHUE ITY3bIPYATAS YEPHOI
I'OJIOBHHU (USTILAGO ZEAE) HA CHJIOCHBIX ITOJISIX KYKYPY3bI
KbI3bIJIOPIUHCKOU OBJIACTU U MEPBI BOPbbBbI C HEN

Abstract

Kykypy3a, kak ofHa U3 BaXHEHIINUX 3epHODYPAKHBIX KYJIbTYp, UMEET OOJBIIOE 3HAYCHUE B
YBEIIMYEHUH BaJIOBBIX cOOpoB 3epHa. OOBIKHOBEHHAs rojioBHS KyKypyssl (Ustilago zeae) takxxke
MOJKET BBI3BATh OOJBIINE YIKOHOMUYECKHUE MTOTEPH Y BOCITPUUMYNBBIX THOPHJIOB CIAJIKONU KyKYpPY3Hbl.
3ammTa OT 3TOr0 MaroreHa B OCHOBHOM OCHOBaHa Ha mpoduiiaktuke. Ha ceromHsmHwii JeHb
PEKOMEHIOBAHO WJIM OIICHEHO MHOKECTBO METOJOB OOPHOBI C KyKYypy3HOH TOJIOBHEH, BKIIIOUas
ceBOO0OOPOT, CAHUTAPHIO, OOPAOOTKY CEMSIH, M3MEHEHHE TUIOOPOIHS U OMOJIOTUYECKUN KOHTPOJIb.
HecmoTpst Ha 3TH YacTO yIIOMHUHAEMBIE CTPATETHU OOPHOBI, yCTOMYUBOCTL XO35IMHA, ITO-BUANMOMY,
SIBJSIETCS. €TMHCTBEHHBIM 3(()EKTUBHBIM METOJIOM OOpHhOBI ¢ OOBIKHOBEHHOW TOJIOBHEH B TEX
paiionax, rae pacmnpoctpaneH Ustilago zeae. Ilenpio wucciaenoBaHus SBISETCS — HW3yUCHHE
YCTOMYUBOCTH K ITy3bIPYATON FOJIOBHE HA ECTECTBEHHOM HHPEKITMOHHOM (pOHE 00pa3IioB KOJUICKIIMU
KYKypy3bl W3 CEJCKIIMOHHBIX NUTOMHUKOB Kazaxcrana. I[lo pe3ympraTtam wuccienoBaHUS
YCTOMYUBOCTH KOJUICKIIMM KYKYpPYy3bl K Iy3bIpYaTO TOJIOBHE Ha €CTECTBEHHOM HH(EKIIMOHHOM
(doHe BBIZICICHBI COPTa, HA PACTEHHUIX KOTOPBIX CUMIITOMBI 3a00sieBaHus HE BhIsABICHBI: Altay 250
MV, Budan 237 MV, Tatty-2012 u Tayelsizdik-20 SV. NaentudunupoBannbsie 00pasibl TaKKe
FIMEITH BBICOKYIO TIPOXYKTHBHOCTb 1 BBIXOJL 3epHA. BBIsABIIEH BBICOKHIT ypoBeHb HacieayemocTtn (Hp?
— 0.85) uHIeKca BOCIPUUMYHMBOCTH K 3a00JICBAHUIO CPEIM U3YYCHHBIX 00pas3IloB.
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CTaTHCTHKA
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BACILLUS THURINGIENSIS — BUOJIOT USIUIBIK KOPFAY K¥PAJITAPBIHBIH
HETI'T31

Axoamna

AJMaThl s)koHEe AKMOJIa 00JIBICTaphIH/IA )KYPTI3UIreH MapIIpyTTHIK 3epTTeyJiep ke3inae Bacillus
thuringiensis u3onsTTapsiH OKIIaynay yiniH TabuFu cyocTparTap (TOMBIPAK, JKAMbIPaK KAABIKTAPHI,
aral KaObIFbl) )UHaAJIbL. By perTte Anmarsl xoHe AKMoIIa 00JIbICTapbIHbIH KaFdaiibiHaa OaKTepruo3
Oenrinepi 6ap KaObIpIIaKKaHATThUIAP OTpsAAbIHAH 84 el >koHAIK TaObulabl. JXKuHamFaH 6akTepro3
Oenrinepi Gap xoHmikTepaiH wmoiitTepinen Bacillus thuringiensis Oakrepusicbinbin 30 Taburu
M30JIATTaphl OemiHin anbiHAbl. byriHri Tagma m3onsartap JKasken JKuemOaeBa aTeiHmarbl Kazak
OcimaikTep/il Kopray *koHe kKapaHTuH F3U GnoTexHOI0rusIIbIK 3epTXaHaChIHBIH MUKPOOPTaHU3MIEP
KOJIJICKIMSICBIH/IA CAKTAYJIbI.

Komnexmust mramMmmaapb! GU3HOIOTHSUITBIK KOHE OMOXUMIUTBIK KACHETTEPi MEH CEPOJIOTUSLITBIK
UIeHTH(UKAIMACH HET131H e Keleci cepoTunTepre )aTkei3buiabl: Bt Kurstaki Typ trapmarsr; 3a363c,
H4ab — Bt sotto Typ Tapmarsi sxoHe 31 Bt toguchini Typ Tapmarbiabie ceporuntepi HItammapasiy
OuosIorMsUIBIK  OelceHAUTiriH Oaranay eKiHINI JKOHEe YINIHIN JKac MeJIIepiHJeri anma Kyiie
KeOeeriHiy KYJIIbI3KYPTTaphlHA 3€PTXaHANBIK ChIHAK KYPri3ulgl. DKCIIEPUMEHT BUPYJICHTTLIIT
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