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Bac pexakTop
HYPFOKHMH Taarar CeliT:kaHyjabl, MEAWLUHA FBUIBIMIAPBIHBIH JOKTOPBI, mpodeccop, KP
¥T A xoppecnionaent mymieci (Anmarsr, Kazakcran) H = 10

PEJAKI WA AJTKACBI:

BEPCIMBAEB Paxmerka:xbl Eckenaipyiabl (6ac penakTopablH oOpbiHOAcapsl), OHONOTHS
FBUTBIMIAPBIHBIH JOKTOPEIL, TIpodeccop, KP ¥FA akamemuri (Anmatsl, Kazakcran) H = 12

KAMBAKUH Ka6s1a KanapyJbl (0ac pexakTopabiH opbiHOAcapbl), OMONOTHS FHUIBIMAAPBIHBIH
noktopsl, mpogeccop, KP ¥YFA axanemuri (Anmatsl, Kazakcran) H = 2

BUCEHBAEB Amanreani Kyanbimoaiiyabl, Onojorus fFbUIBIMIApBIHBIH JOKTOPHI, Ipodeccop,
KP ¥FA akanemuri (Anmatsl, Kazakcran) H =7

XOXMAHH [Ixxyaut, Ceren yHuBepcuTeTiHIH (apManeBTuka (GaxkyiIbTeTiHiH (apMaKOorHO3US
Ka(eapachbIHBIH MEHI€PYLIici, KapaTbUIBICTaHy FBHUIBIMAAPBIHBIH MOHAPANIBIK OPTAIBIFBIHBIH AUPEKTOPEI
(Ceren, Bernrpus) H = 38

POCC Camup, PhD nokropsi, Muccucuny yHUBEPCUTETIHIH ©CIMAIK OHIMIEPIH FHUIBIMH 3€PTTEY
WITTBIK opTajibirbl @apmarus MexteOiniy npodeccopst (Oxchopa, AKII) H = 35

DAPYK Acana [lap, Xamaapn Anb-Mamkuaa ITBIFBIC MEAWIIMHA KOJUICIDKIHIH TPOdeccopsl,
Xampapy yausepcuretiniH [birbic Menuimna akynbreri (Kapaun, [Tokictan) H = 21

TOUIMIBIBEKOB Moken Moaaaaiiyibl, aybll MApyallbUIBIFEl FHLIGIMAAPHIHBIH IOKTOPHI,
npodeccop, KP ¥F'A akanemuri (Anmarsl, Kazakcran) H = 2

CATUTOB Abaii Opa3yiabl, OHONOTHS FBUIBIMAAPBIHBIH IOKTOpPHI, mpodeccop, KP YFTA
akanemuri (Anmartel, Kazakcran) H = 4

XYTOPAHCKHMM Buranuii, punocopus noxropst (Ph.D, hapmariet), Penunr yHuBepcuTeTiHiR
npodeccopsl (Pequnr, Aurmms) H = 40

BEHBEPUH Banepuii BacuabeBuu, (6ac pemakTopAblH  OpbIHOAcaphl), MEIHIIMHA
FBUIBIMJIAPBIHBIH TOKTOPHI, podeccop, KP ¥FA akanemuri, Kazakcran PecnyOnukacer [Ipesunenrti Ic
Bbackapmacsl MenuIHaBIK OpTalbIFBIHBIH AUPEKTOPHI (Anmmatsl, Kazakcran) H = 11

JIOKIINH Bsiuecia HoranoBuu, KP ¥YF'A akamemwri, MeIunuHa FRUTBIMIAPBIHBIH TOKTOPHI,
npodeccop, "PERSONA" xanplKapadblK KIMHUKAIBIK PENPOAYKTOIOTHSI OPTAIBIFBIHBIH JIUPEKTOPHI
(Anmartsl, Kazakcran) H = 8

CEMEHOB Baagumup I'puropseBud, 61oyI0THs FRUIBIMIAPBIHBIH JOKTOPHL, podeccop, Yysamn
pecryOnuKackIHbIH eHOeK CIiHIpreH FBUIBIM Kalparkepi, Mopdomorus, AKyIIEpiiK >KOHE Teparnus
ka(eapacbIHBIH MeHrepyIici, "UyBam MEMIIEKETTIK arpapiblKk yHuBepcuTeTi" denepanablk MEMICKETTIK
OroKeTTIK JKOoFaphl OiniM Oepy Mekemeci (Uebokcapser, UyBam Pecniyonmkackr, Peceit) H = 23

MEMNETKUH Hrops AJieKCaHAPOBUY, MEJIUIIMHA FHUIBIMIAPBIHBIH JOKTOPHI, MOHTaHa MITaThI
yHHBepcuTeTiHiH npogeccopsl (AKIL) H = 27
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I'naBHbIi pegakTop:
HYPIOKMH Taarar CeiiT:kaHoBUY, JOKTOP MEIUIMHCKUX HayK, mpodeccop, UJeH-
koppecrionaeHT HAH PK (Anmarsl, Kazaxcran) H = 10

PenakuuoHHAafA KOJJETrH:

BEPCUMBAEB Paxmerkaxun HckeHAMpoBHY (3aMECTUTENb TJIABHOTO PEAAKTOpa), IOKTOP
OmosoTHYecKux Hayk, nmpodeccop, akagemuk HAH PK (Amvarel, Kazaxctan) H = 12

KAMBAKHUH Kaobin )KanapoBuy (3aMeCTUTENb TJIABHOTO PEJAKTOPA), TOKTOP OMOIOTHYECKUX
Hayk, npodeccop, akanemuk HAH PK (Anmartel, Kazaxcran) H = 2

BUCEHBAEB Amanreabpapl KyanOaeBnu (3amecTuTenb IJIaBHOTO pEAaKTopa), OOKTOP
Omorormueckux Hayk, npodeccop, akanemuk HAH PK (Anmatsl, Kazaxcran) H =7

XOXMAHH [:xynut, 3aBenytomuii kagenpoit @apmaxornoznn @apmaneBTuieckoro GakyabTeTa
VYuusepcutera Cerena, tupekrop MexxIuCUMIUIMHAPHOTO LIEHTPa ecTecTBeHHbIX HaykK (Ceren, Benrpus)
H =238

POCC Camup, goxrop PhD, mpodeccop lllkonsr @apManuyu HAMOHATHHOTO IEHTPA HAYYHBIX
WCCIIeIOBaHUH pacTUTEIbHBIX NPOAYKTOB YHHUBepcuTera Muccucumnu (Oxcdopn, CILIA) H = 35

DAPYK Acana Jlap, mpodeccop komremka BocrouHoi mMemuruHbsl Xamaapaa amb-Mamkuaa,
¢baxynbpreT BocTouHoii MmenuiuHbl yHuBepcuTeta Xamaapaa (Kapauw, [Takucran) H = 21

TOMIIUBEKOB Maken MosnaéaeBuy, JIOKTOp CENbCKOXO3AHCTBEHHBIX HAyK, Ipodeccop,
akanemuk HAH PK (Anmater, Kasaxcran) H = 2

CAT'NTOB A6aii Opa3oBu4, TOKTOp OHMOJIOTHYECKHX Hayk, mpodeccop, akamemunk HAH PK
(Anmartsl, Kazaxcran) H = 4

XYTOPAHCKHMM Buranuii, noxtop ¢punocodun (Ph.D, papmanest), mpodeccop YHuBepcurera
Pemunra (Pemuar, Aarmmsa) H = 40

BEHBEPHUH BaJjepuii BacuibeBu4, JOKTOp METUIIMHCKHX HayK, mpodeccop, akanemuk HAH
PK, nmupexrop Memununackoro ueHtpa YmpasieHus aenamu [Ipesunmenta Pecrmybmuku Kazaxcran
(Anmartel, Kazaxcran) H = 11

JIOKIIHNH BsiueciaaB Hortanosuu, akanemuk HAH PK, gqokTop MeaumuHCckux HayK, mpodeccop,
TUPEeKTop MeXIyHapoaHOro KJIMHUYecKoro uneHtpa pemnpoaykronorun «PERSONA» (Anmatsl,
Kazaxcran) H =28

CEMEHOB Baagumup I'puropbeBud, JOKTOp OHOJOTHYECKUX HAYK, POQeccop, 3aciTyKeHHBINA
nesitens Haykm Uysamickoir PecryOnmku, 3aBemyrommii  Kadermpoir Mop¢oJOTHH, axKymepcTBa U
tepanuu, OegepanbHoe  rocylapCcTBEHHOE OMOKETHOE 00pa3oBaTeIbHOE —YUYPEXKICHHWE  BBICIIETO
oOpa3oBanus «YyBalICKuii TOCYAapCTBEHHBIN arpapHblii yHuBepcureT» (YebGokcapsr, Uysarickas
Pecmybnuika, Poccust) H = 23

IENETKUH MHrops AnekcaHapoBu4, JOKTOP MEAMIIMHCKUX HAyK, npodeccop YHHUBEpCUTETA
mrata MonTana (CLHA) H =27
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BIOLOGICAL FEATURES OF SPECIES OF PHYTOPATHOLOGICAL FUNGI
AFFECTING TOMATOES (LYCOPERSICON ESCULENTUM MILL.)
IN THE SOUTHERN REGION OF KAZAKHSTAN

Abstract. The article considers studies designed to justify the types of pathogens of tomatoes that
occur during vegetation and storage, and measures to combat them. The work was carried out in 2019 on a
land plot near the rural districts of Babaykorgan, Zhuynek, and Issa of the Turkestan region. As it became
known, the growth period of vegetable seedlings depends on the temperature of the soil. In our experience,
the seed material was planted in the open ground in early April. The soil was very hot and moist.
Depending on the culture and varietal characteristics, the sprouts appeared on 6-15 days after sowing. The
results of phytopathological control showed that various varieties of all types of tomatoes were affected by
phytopathogenic microorganisms. During the growing season, the most dangerous disease in tomato fruit
was apical rot of the fruit, which led to a significant decrease in the yield. The leaves are widely developed
early blight and verticillus. Late blight at the end of the growing season was observed in full on both
leaves and fruits (developed during fruit storage). When growing tomato crops at two sites was dominated
by late blight, early blight, verticillus, viral diseases and apical rot. Based on the results of
phytopathological control, it can be concluded that the number of fungal diseases prevailed in plot 1,
which is associated with frequent irrigation on this site, its shading and a large number of fruits on plants.
Viral diseases prevailed in plot 2, which is explained by weeds clogging the plot.

Key words: phytopathology, fungi, tomatoes, pathogens, vegetation, microorganisms,
morphology, microscopy, mycelium, lesions

Introduction. Tomatoes are one of the main vegetable crops in Kazakhstan. It is successfully
grown in Africa and America, Canada and Japan, in Central Asia and Northern Europe.

This is due to the high environmental efficiency and productivity of the crop, good taste properties
of the fruit. Tomato is one of the main sources of raw materials for industrial drying of the country.
Tomato belongs to the genus Lycopersicum Tourn of the Solanaceae family. The main representative is
the common tomato Lycopersicum esculentum Mill., which occupies an important place in the genus.

During the growing season, the plant is in direct connection with the environment. Its growth and
development necessarily depends on the temperature, humidity, chemical composition of the soil and
other various factors.

If the state of the environment meets the necessary requirements of the plant, then morphological
and functional changes are not observed. In any change in the stable state of the environment, other
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extraneous organisms can affect the plant, disrupt the metabolism and physiological features, change the
anatomical structure and appearance of the plant, which can lead to its disease.

Plant disease is a very complex pathological process. The main place among pathogens of diseases
in plants is occupied by phytopathogenic fungi. Currently, many studies are being conducted in different
regions that characterize the bioecological features of the species composition of imperfect fungi [1]. The
yield of tomatoes has also significantly decreased due to various diseases.

Main part. The city of Turkestan, with a total area of 9.4 thousand square kilometers, is located
in the center of the Turkestan region. In the East it borders with the historical Otrar, in the North with the
city of Kentau and the Suzak district, in the West with the Zhanakorgan district of the Kyzylorda region.

The Turkestan region includes diversified agriculture. In General, the district has 156,000
hectares, including 47780 hectares of irrigated land, and 280000 hectares of land are reserved. Currently,
43700 ha of land is used.

In the district, along with crops, currently, thanks to financial support from the state (subsidies),
most of the population is focused on vegetable growing (tab.1).

Table 1 - Information about the acreage of Turkestan district for 2019, ha

Ne rural county Avreas of irrigated Area of crops Vegetables
land

1 Babaykurgan 2421 2100 90

2 Juynek 4260 3950 300
3 Yassy 2435 2200 140
4 Karashik 4267 3950 450
5 Sauran 1841 1150 110
6 New Ikan 4534 4100 210
7 Old Ikan 10452 10050 500
8 Orangay 2217 2100 420
9 Shaga 5016 4800 340
10 Shornak 4653 4150 250
11 Ushkayik 3594 3050 150
12 Zhibekzholy 2090 1400 100
13 Turkestan city 700 350

Total: 47780 43700 3410

Objects and methods of research. The research work is intended to substantiate the types of
pathogens of tomatoes that occur during vegetation and storage, and measures to combat them.

The work was carried out in 2019 on a land plot near the rural districts of Babaykorgan, Zhuynek,
and Issa of the Turkestan region.

The determination of plant pathogens was based on the determinants of these groups of
phytopathogens [2-8].

The material collected in the field for the determination of microorganisms was studied in the
laboratory. Studies that cannot be performed in the field (determination of microbial species, analysis with
determinants, analysis of morphological features, etc.) were performed in the laboratory. A herbarium
made of damaged plants, preserved and freshly damaged material was used. When getting acquainted with
plant pathogens, microscopic analysis is required. To make a microscopic preparation, you must have the
following materials and tools: a surgical knife (scalpel), two-pair needles, a pipette, a razor (or a safety
razor blade), a pipette with water, alcohol candles, cover and slide glasses.

Microscopic preparation is done in various ways, depending on the material under study. Using a
magnifying glass, the infected plant or part of it is examined, the presence of spores is determined and in
what form they are [9-12].
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If the spores of the pathogen are on the plant surface in the form of mold or powder, then pull out
a surgical knife or a pair of needles and transfer to a drop of water on a slide. In the water on the slide, the
pest seeds are easily spread out and then the cover glass is carefully applied so that there are no air bubbles
left. In this form, this drug is examined under a microscope. Preparation of the drug in this way is used
only if the pest spores are on the surface of the affected organ.

If harmful spores are inside the plant tissue or are absent, then it is necessary to determine the
disease of the plant, for example, if the plant tissue begins to rot, then you need to consider the affected
plant tissue under a microscope. In this case, two methods of preparation of the drug are used. According
to the first method, part of the affected tissue is cut out and placed in a drop of water on a slide , then the
tissue is divided into parts with a surgical scalpel or needles, after which the top is covered with a cover
glass [13-15].

From such a preparation, pycnids will be visible under the microscope, in which spores and fruit
bodies are located, which are released from the tissues or seed body of colorless or colored filamentous
fungi in the form of a mass of small turbid particles. When studying the sexual spores of lower fungi, such
as oospores (perenospores), located deep in plant tissue, for the preparation of the drug, you should not use
water, but lactic acid, since it discolors the tissue. These drugs are heated to get rid of air bubbles. The
second method of preparation of the drug is cutting tissue with a razor. The technique of preparing a piece
is varied and depends on the material being studied. Cutting out a leaf or other soft part of the plant is
carried out as follows.

Sometimes, when studying fungal diseases, it is necessary to paint over the affected tissue. Here,
the method of using the color of a living object and color during pre-fixation is applied. The N.A.Naumov
method is used for staining live fungi (mycelium, conidiophores, spores). To do this, without pre-
treatment of the affected part of the leaf, use a cotton-gauze swab soaked in 1% solution of water or lactic
acid aniline blue. The staining time is from a few seconds to 1-3 minutes. During the staining process, the
spores, conidia, and mycelium in the affected tissue turn blue, and the healthy tissue remains unpainted
[16-17].

The colored affected part of the leaf can be viewed with a microscope at a small magnification.

A cotton-gauze blue swab (soaked in 1% water or lactic acid solution) can be used to color the
selected object. The easiest way to select (cut) an object is to heat it in a drop of water or lactic acid on a
slide. Then 1-2 drops of paint are dropped on the cut. Usually the cut-off point is well painted in 5-10
seconds. Spores and mycelium are stained more intensely than plant tissue.

This method of coloring is used when fungi of the genus perenospore are affected: in particular, to
determine the pathogens of the keel disease (the material is covered on a slide).

Cultivation of microscopic fungi, depending on the method and purpose of the study, includes the
following levels:

- Production of these types of natural substrates (affected organs and seeds of plants, etc.), planned for
planting in elective (selected) and simple (Chapek agars) nutrient media that provide special development
of one species or genus, group of species; determination of the presence of fungi.

- Receiving and allocation of pure culture of fungi in agar nutrient media.

Methods of pure culture. Take a pure culture of mushrooms and conduct in vitro observations. The
color of a pure culture will provide an opportunity to determine the nature of their growth and sporulation
in fungi, especially morphogenesis, to determine the types of fruiting bodies, and spores formed, to
determine the relation of fungi to environmental factors (temperature, humidity, lighting engineering,
acidity), to radiation, to the composition of the cover (substrate) to determine the biosynthetic activity of
metabolic products of fungi (enzymes, growth regulators, vitamins), to determine the relationship of fungi
to fungicides to drugs., to make the comparative characteristics of the isolates of fungi, conduct population
studies, determine the relationship of fungi with each other, characterize the degree of parasitism, describe
the relationship between fungi, etc.

Results of experimental researches. Germination - an indicator that characterizes the quality of
the seed material. As it became known, the growth period of vegetable seedlings depends on the
temperature of the soil. In our experience, the seed material was planted in the open ground in early April.
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The soil was very hot and moist. Depending on the culture and varietal characteristics, the sprouts

appeared on 6-15 days after sowing (table 2-3).
Table 2 - Biometric indicators of tomatoes in the growing season (Rural district Juynec)

Growing breed Stem length, cm.|  The Number of leaves |Assimilation surface,
number of cm2
shoots, | 1 sprout, plant, 1 leaf
PCs. pieces pieces plant
Growth period — growth of vegetative mass
tomato Gloria 17,1+1,8 1 5,3 53 9,3 49,3
Table tomato 8,5+1,8 1 47 47 9,9 46,5
The periods of budding and flowering
tomato Gloria 33,5+8.5 2,2 9,0 19,8 14,7 291,1
Table tomato 27,3+7,7 2,7 7,6 20,6 15,8 325,5
Table 3 - Biometric indicators of tomatoes in the growing season (Babaykurgan field plot)
Number of leaves  |Assimilation surface,
Stem length, The cm?2
Growing breed cm. number of| 1 sprout, plant,
shoots, pieces pieces
PCs.
Growth period — growth of vegetative mass
tomato Novichok 17,1+1,8 1 53 53 9,3 49,3
Rio-grande 8,5+1,8 1 47 47 9,9 46,5
The periods of budding and flowering
tomato Novichok 33,548,5 2,2 9,0 19,8 14,7 291,1
Rio-grande 27,3477 2,7 7,6 20,6 15,8 325,5

As can be seen from Table-3, biometric analysis was performed for plant growth indicators and
indicators that characterize plant growth. According to the table at the beginning of the growing season the
indicators of the Novichok variety were high.

During the period of active growth of the vegetative mass, during the period of seedlings, every 3-
4 days, the soil was loosened. The emergence of plant diseases was observed on leaves and sprouts. Since
the tomato crop was planted in the open ground, yellowing and color change of the lower leaves was
observed. There was also constant monitoring of the appearance of diseases and the formation of tomato
fruits, and chemical treatment was not carried out. Thus, according to the methods described above,
observations were made in all regions. According to the purpose of our study, the main and constant
attention was paid to determining the resistance of tomatoes to diseases (fig.1).
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Figure 1- Bacterial disease of apical rot of the Novichok breed

Resistance of vegetable crops to diseases is one of the most important characteristics of the
variety. The quality of vegetable products depends on this. Phytopathological analysis of vegetable plants
revealed viral, bacterial and fungal diseases. As can be seen from table 7, the varieties of vegetable crops
studied affect both viral and fungal diseases. During the growing season until the second half of August,
hot and dry weather prevailed, so in early August there was a high degree table-4 defeat of tomato

varieties by types of diseases.

Table 4 - Defeat of tomato breeds by types of diseases (Babaykurgan field plot)

Growing Breed Spread of diseases/development, %
Viral disease late blight Alternaria | verticillium |Apical rot
blight
25 July 2019
tomato Novichok 13,3/2,7 13,3/2,7 26,7/5,3 6,7/1,3 -
Rio-grande 20,0/4,0 6,7/1,3 33,3/6,7 6,7/1,3 -
7 August 2019
Tomato Novichok 20,0/4,0 - 33,3/9,3 26,7/6,7 |46,7/13,3
Rio-grande 20,0/5,3 - 33,3/10,7 13,3/2,7 | 100/53,3
27 September 2019
tomato Novichok 46,7/17,3 60,0/16,0 46,7/17,3 66,7/25,3 -
Rio-grande 53,3/20,0 53,3/13,3 53,3/20,0 33,3/17,3 -

On July 25, 2019, diseases of tomato microorganisms were detected at the Babaykurgan field plot:
late blight, alternariosis and verticilliosis (table 5). The highest degree of infection with viral diseases,
alternariosis was the Rio Grande variety (the ratio of prevalence for viral diseases — 20.0/4.0%,
alternariosis-33.3/2.7), and late blight - the Novichok variety (13.3/2.7%). Both varieties are equally
damaged by verticillosis (6.7 / 1.3%). On August 7, 2019, tomatoes were affected by viral diseases,
alternariosis, verticillosis and apical rot (fig.2-3).

’ l}-"' =

Figure 2 - Te of disease Alternariosis and conidia Alte

rnaria alternate




ISSN 2224-5308 Series of biological and medical. 2. 2021

Viral diseases (20/5, 3%), alternariosis (33.3/10.7%) and high rottenness (100/53,3) — the Rio
Grande variety was the most exposed, as well as equal prevalence of viral diseases and alternariosis (20
and 33.3%, respectively). Verticillatum (26,7/6,7%) severely damaged the grade Novichok (26,7/6.7
percent). On September 27, 2018, tomato plants were subjected to viral diseases, late blight, alternariosis
and verticilliosis. Viral diseases (53.3/20.0%) and alternariasis (53.3/20%) prevailed in Rio Grande
tomatoes, while late blight (60.0/16.0) and verticillosis (66.7/25.3%) prevailed in Novichok breeds.

Table 5 - Defeat viral diseases varieties of tomatoes (village Karachik)

Growing Breed Spread of diseases/development, %
Lamination |Wrinkled mosaic| Striped Leaf roll The
mosaic twisting
of the
leaves
21 July 2019
tomato Junior 6,7/1,3 13,3/2,7 - 6,7/1,3 6,7/1,3
Avrora 13,3/2,7 20,0/5,3 - 6,7/2,7 -
1 August 2019
tomato Junior 20,0/4,0 13,3/2,7 13,3/2,7 13,3/2,7 | 13,3/2,7
Avrora 20,0/6,7 20,0/6,7 - 20,0/5,3 | 13,3/2,7
29 September 2019
Tomar Junior 33,3/13,3 20,0/4,0 20,0/5,3 26,7/6,7 | 20,0/4,0
Avrora 40,0/17,3 33,3/9,3 6,7/1,3 26,7/8,0 | 26,7/8,0

As can be seen from table 8, on July 21, 2019, it was found that the leaves of tomatoes are twisted,
which means they are susceptible to viral diseases. Leaf twisting was mainly observed in the Aurora
variety (26.7 / 8.0%), and leaf twisting virus (20.0/8.0%) was observed in tomatoes of the Junior variety.

Figure 3 - Type of disease Alternariosis and conidia Alternaria alternate

As can be seen from table 8, on July 21, 2019, it was found that the leaves of tomatoes are twisted,
which means they are susceptible to viral diseases. Leaf twisting was mainly observed in the Aurora
variety (26.7 / 8.0%), and leaf twisting virus (20.0/8.0%) was observed in tomatoes of the Junior variety.

The results of phytopathological control showed that various varieties of all types of tomatoes
were affected by phytopathogenic microorganisms. During the growing season, the most dangerous
disease in tomato fruit was apical rot of the fruit, which led to a significant decrease in the yield. The
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leaves are widely developed early blight and verticillus. Late blight at the end of the growing season was
observed in full on both leaves and fruits (developed during fruit storage). When growing tomato crops at
two sites was dominated by late blight, early blight, verticillus, viral diseases and apical rot. On the No. 1
site was dominated by late blight (the disease on 29 September 2019-16.0% by grade Beginner and 13.3%
grade Junior), Alternaria (17.3% of the class Beginner and 20.0% of the variety Rio Grande) and
verticillus. In section 2, viral diseases of tomatoes prevailed (an increase in the incidence on September
29, 2010-25.3% of the Novichok variety) and high rottenness (17.3% in the Rio Grande variety and 60.0%
in the Novichok variety).

The use of new technologies, fertilizers, biologics, plant varieties, and other agromeric measures
to increase crop yields and the quality of the resulting products in many ways requires additional labor
costs, the use of material and monetary resources, a large number of technological means of mass
production or their replacement with new ones, improving the professional staff of specialists, performers,
and so on. This necessitates an economic assessment of the measures and their organizational justification
[18].
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KA3AKCTAHHBIH OHTYCTIK AUMAFBIHIA KbI3AHAKKA 3USIH
KEJTIPETIH ®UTONMATOJOI' UAJIBIK CAHBIPAYKYJIAK TYPJIEPIHIH
BUOJIOT'UAJIBIK EPEKIIEJIIKTEPI

AHHoTanus. Makana Bererauusi >koHE cakTay OapbIChlHAA Maiiia OONMaThbIH KbI3aHAK aypyblH
KO3BIPFBIITAPABIH OMOIKOJIOTHSIIBIK €PEeKIICTIKTEPIH 3epTTeyre )KOHE OFaH Kapchl Kypecy HiapalapbiH
kapacteipanpl. JKymeic 2019 xeutel Typkictan aypmanbiHblH babaiikopran, XKylinek, Maccel aybUIIbIK
OKpyrTepi MaHBIHAAFBl KEp ydacKeciHge Kypri3inmi. OciMIik aypyblHBIH  KO3ZIBIPFBILIBIH
uaeHTu(UKanusIay (UTOMATOTeH TONTAPBIH aHBIKTay OOMBIHINA JKYpri3inmi. MukpoopraHuIMaepai
aHBIKTAy YIIIH Jaja JKaFdaiblHIa JKHHAIFaH MaTepuanjgap 3eprxaHana 3eprrenngi. [lama sxarnmaieiaga
JKYPrizy MYMKiH OoOJMaraH 3epTreyiiep (MHUKPOOPTaHHW3M TYPJIEPIH aHBIKTAy, aHBIKTAFBILTAp apKbLIbI
Tanmay Xyprizy, MopQOJIOTHSIIBIK Oenrijiep *oHe T.0. Taiuaay) 3epTXaHala OpbIHAAIIbL. 3aKbIMIaHFaH
OCIMIIIKTEep/IEH, KOHCEPBUICHTEH J>XOHE J>XKaHalaH 3aKpIMIaHFaH MaTepHalapAaH jkacanFaH repOapuit
KOJJIAaHBUIABI.  OCIMIIK  aypyblH KO3JABIPFBIITAPABIH ~ MOP(OJIOTUSIIBIK EPEKIIENiriH  aHbIKTaya
MHUKPOCKOMMSUTBIK TAJAAY KYPri3iii.

MUKpOCKONUSUTBIK ~ TIperapaTr 3epTTeNeTiH MaTepuainFa OalllaHBICTBI TYPIl  TACIIEpMEH
JMadbIHAAIABL. YJIKEHTKIII [IBIHBI apKbLIbl 3aKbIMJIAaHFAH OCIMJIIK O6JIiriH Kepesi, cropanapibiH Oap-
JKOFBIH JKOHE ONapAblH KaHfaid ¢(opmana oOpHamacKaHbIH aHbIKTaiapl. Keline caHplpaykymak TypiH
3epTTey/ie 3USH KeNTIpUIreH Marepuaiibl Oosyra Typa keneni. CaHbIpayKyJiaK Kimmenepin 0oy yIIiH
(mumenuii, koruaus, copa) H.A.HaymoB omici kKoimanputanbl. O YIIiH MaTepUaIbIH 3aKbIMIaHFAH
Oenirin anjpiH ana emjeMed, 1% Cy HeMece CYT KbIIIKbUIIBI aHWIMH KOK EpITIHAICIHE CyJIaHFaH
MaKTaJIbl-I9KE€ TaMIIOHbI KOJAaHbUIaAbl. bosy yakbITbl — OipHemie CeKyHATaH 1-3 MHHYT apajbIfbl.
3aKkpIMIaHFaH MaTepHaIasl 00sly OaphIChIHAA CITOpa, KOHUIUWS, JKIMIIeIep KoK Tycke Oosutambl, ai
3aKpIMIaHOaFaH MaTtepual OosuiMaraH KyHiHae Kanajel. [lapakTeiH OOsUIFaH 3aKbIMJIAJIFaH O6JITiH a3fjar
YJIKEHTKeHJIe MHKpOCKONIeH kepyre Oonaabl. Bym Oosy onici mepeHocmopa caHbpIpayKylaKTapMeH
3aKbIMJaHFaH Ke3[€ KOJIAHBUIAIbl, aTall aWTKaHda, KWI aypyblH KO3ABIPFBIITAPIBl AHBIKTAY YLIIH
(MaTepua 3aTTHIK IIBIHBIIA )Ka0BLIAIbI).

MUKpPOCKONMSUTBIK, CaHbIpayKyJIaKTapAbl 3epTTey ofici MEH MakcaTblHA OaiIaHBICTBI ©cipy
MBIHaall JCHrelnepai KaMTUAbL: ojapAaH Oip Typ TOOBIHBIH €peKmie IaMyblH KaMTaMachl3 €TEeTiH
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AIIEKTHUBTIK (TaHAaylibl) jKoHe KapamnaiibiM (Harek arapel) KOpEKTiK opTaFra OTBIPFbI3yFa apHallFaH TaOuFu
cyOcTpaT TypiepiH (3aKpIMIaHFaH MyIIeJIep MEH OCIMIIK TYKBIMAAphl JKoHe T.0.) MalbIHOAy;
CaHBIpayKYIAK KIIMIIEeIepiH aHbIKTaY; arapiibl KOPEKTiK opTajga caHbIpayKyJiak TYPiHiH Ta3a JaKbUIIAPhIH
aiy *xoHe Oery.

OHTIMTIK — eric MaTepUaNbIHBIH CallaChlH CUMIATTAWTHIH KOpceTKim. benrim 6onranmai, KOKeHIC
JIAKBUIIAPBIHBIH 6CY KE3€HI TOIBIpaK TeMIlepaTypachlHa OaiilaHbICThL. bi3liH ToxipubOemiz OOHBIHIIA
TYKBIMJIBIK MaTepHai Coyip aibIHBIH OachlHIa aIllbIK TOIMBIPAKTa OTHIPFBI3BUIABL. TOMBIpaK ©Te KbI3FaH
YKOHE BUIFANIaHFaH XKaFmanaa sxyprizinmi. Jlakeuira )koHE COPTTHIK €peKIIeiKTepiHe OailIaHbICTRI OCKIH
eryneH keiin 6-15 toymikre maiiga Oonapl. DuTONAaTONOTHMSUIBIK OakKpliay HOTHXKENEpl KbI3aHAK
TYPJIEPiHiH TYpJi cOpTTapsl GUTONATOTEHAI MUKPOOPTaHU3MIEPMEH 3aKbIMAaHFaHBIH KepceTTi. KayinTi
aypy KbI3aHaK KeMiCTEpiH Jie mipiTim, eHiM/Ii alTapIbIKTai a3aiTTel. JKambIipaKTap/ia anbTepHapHO3 KoHE
BEpTULIMIUIE3 KeH Aamblabl. PUTOPTOPO3 BereTalusi COHBIHIA JKanblpakTapa J1a, JKeMicTepe Je TOJBIK
KeeMae Oalikanmel (>keMicTepii cakray OapbIChlHAAa AaMblibl). Kbi3aHaK MakbUIIapblH ecipyle eKi
ydackene GuTohTOpO3, ANbTEPHAPHO3, BEPTUIIHILIC3, BUPYC aypyhl JKOHE IIIPY JKaFmaaibl 0achIM OOJIIBI.
Nel ygackene gutodropos (2019 xeurrer 29 kpipkyiiekTe 16,0% HoBuuok copts xone 13,3% IOnuop
copthl), anpTepHapuno3 (17,3% Hosudok coptsl xoHe 20,0% PuO rpaHms cOpTh) KoHE BEPTHIIMILIC3
OaceIM MIBIKTEL. Ne2 ydackene KbI3aHaKTapAbIH BUPYC aypyhl koFapel 0omasr (2010 k. 29 KpIpky#erinme
aypyIblH KOFapbUIaybl — jkKaHa copTeiHAa 25,3%) sxoHe xorapsl miipik (Puo rpanmd copteiama 17,3%
JKOHE JkKaHaaH KenreH copTeinga 60,0%).

duronaToNnoruANbIK OaKplIay HoTHXKeNepi OoiibiHIa Nel ydackene caHbIpayKyJlakK aypybIHBIH
0aceIM eKEHIITl Typanbl KOPBITHIHABI JKacayra OoJlamel, OYJI aTajnFaH ydacKele >XHi cyapy, OHBIH
KOJICHKEJIeHY1 KoHE OCIMIIKTepAeri jkeMic MeJIepiHiH KemTirine OainaHbicThl. Ne2 yuackene BUpYC
aypysl OacbiM Oonpl, Oyl y4YacKeHiH apaMIIeNTepMEH JacTaHy >KarJailbl apKbUIbl TYCIHAIpineni.
OHmipicTe ’KaHAa TEXHOJIOTHs, THIHAWUTKEINI, OWomperapaT, ©CIMIIKTep COpPTTaphIH IalgaiaHy,
aybUTIIAPYAIIbUIBIFEl  JaKbUIIAPBIHBIH IIBIFBIMBI, aJBIHATBIH ©OHIM CamachlH apTTBIPYAbl KaMTamachi3
eTeTiH 0acka Jia arpOMEpIIiK ic-IIapajiapibl *KYy3ere achlpy KeIl Karjaiiia KOChIMINA ¢HOEK IIbIFbIHBIH,
MaTepUaNJIBIK-aKIla KapakaThlH KOJJIAHY/bI, CEPUSIIBIK OHAIPICTIH TEXHOJOTHSUIBIK Kypannapbl CaHbIH
KOJIJITaHYIbI HE JKaHACBIHA ayBICTHIPYAbI, MaMaH, OPBIHAAYIIBUIAP/IBIH KOCION KYpaMBIH KETUIIIPYAl KoHe
T.0. Tanam erefi.

Tyiiin ce3mep: ¢uromatonorus, caHblpayKyJIaK, KbI3aHaK, aypy KO3IBIPFBIIbI, BeTeTauus,
MUKPOOPTaHU3M, MOP(OIOTHS, MUKPOCKOTIHS, XKIMIITyMaK, 3aKbIMIaHY.
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BUOJIOIT'MYECKHUE OCOBEHHOCTHU BUA0OB ®UTOMMATOJOI' NYECKUX
I'PUBOB, ITOPAKAIOIINUX TOMATBI (LYCOPERSICON ESCULENTUM MILL.)
B IO’ KHOM PETTMOHE KA3AXCTAHA

AnHoTanus. CtaTesl pacCMaTpUBaET MUCCIIEIOBAaHMS, MTpeIHA3HAYCHHbIE 11T 000CHOBaHHS BUIOB
B030yauTeneil Oone3Hel TOMAaTOB, BO3HUKAIOIIUX IPH BETeTAllMM M XPaHEHHU, U Mep OOpbOBI ¢ HUMH.
Pabora mpoBoaumace B 2019 romy Ha 3eMeNbHOM ydacTKe BOJM3M CENBCKUX OKpyroB babaiikopras,
Kyitnek, Waccel Typkectanckoro paiiona. OmnpeneneHue BO30yauTeneil Ooye3Hel pacTeHuit
MPOBOJMIIOCH IO ONPEACTUTESIM OTHX TPYNI (UTOMATOTeHOB. Marepual, coOpaHHBIH B IMOJEBBIX
YCIIOBHUSAX AJISI OTIpeNesICHHsI MUKPOOPTaHU3MOB, HCCIIEOBANCS B TabopaTtopuu. MccienoBanus, KOTOpbIE
HEBO3MOKHO MPOBOAWUTH B MOJEBBIX YCIOBHSAX (ONpelescHHE BHIOB MHUKPOOPTraHU3MOB, MPOBEICHHE
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aHanmM3a C ONpPEICTHUTENIMH, aHalu3a MOP(OJIOTHYECKUX TPH3HAKOB M T.JI.) BBINOIHSINCH B
naboparopun. Mcnosip3oBancs repOapuii M3 TMOBPEXKICHHBIX pAaCTeHHH, KOHCEPBUPOBAHHOTO H
CBEXKETOBPEIKICHHOTO MaTepuaina. [lpn o3HakomileHuH ¢ Bo30OyauTensiMu OOJIe3HEH pacTeHui TpedyeTcs
MHUKPOCKOMTUYECKHN aHaIH3. MUKPOCKOTIMYECKUH TIpenapaT MPUrOTaBINBACTCS PA3TMIHBIMH CIIOCOOaMHU
B 3aBHCHMOCTH OT HcciegyemMoro marepuaia. C MOMOIIBIO YBETHYHUTEIBHOTO CTEKJIAa PacCMaTpPHBAIOT
3apakeHHOE PACTCHHE WJIHM €Tr0 YacTh , ONPEACIAIOT HAJIHYUE CIOp U B KaKOW (opMe OHM HaXOJISATCS.
Wnorma npu uccnemoBanny TPHOKOBBIX 3a00JIEBaHWUHN MPHUXOIUTCS 3aKpalIMBATh TOPAKEHHYIO TKaHb.
31eck IpUMEHSETCSI METO/I UCTIONB30BAHNUA OKPACKH KUBOTO 00BEKTa M OKPACKU IPH MPEIBAPUTEIHHOMN
¢ukcauuu. s OKpalIMBaHUS JKUBBIX I'pUOOB (MULIENHH, KOHUAWEHOCIEB, CIIOP) MPUMEHSETCS METO[
H.A.HaymoBa. Jlns storo ©e3 mpeaBapuTeNbHOH OOpaOOTKH MOpPaKEHHOW YacTH JIMCTa HCIOJb3YIOT
BaTHO-MapJIeBBId TaMIIOH, CMOUYEHHBIH B 1% pacTBOpe BOJHOTO HIJIM MOJIOYHOKHCIOTO aHWIMHOBOTO
cuHero. Bpemsi okpammBaHUS OT HECKOJIBKMX CeKyHI 1o 1-3 muHyTh. B mpomecce okpammBaHusi B
MOPAKEHHOW TKaHU CIIOPHI, KOHWJWW, MUIEIWNA OKpAaIIMBAIOTCA B CHHHAW IIBET, a 3/I0pOBas TKaHb
ocTaeTrcsi HeokpamieHHOW. OKpalleHHyI0 MOpaXeHHYI0 YacTh JIFCTa MOXKHO PacCMOTPETh B MHUKPOCKOI
npyd HEOOJNBIIOM  YBEIWYCHHUH. JTOT METOJl OKpPACKH IMPHUMEHSETCS NMpH IMOpakeHWH Tpubamu poja
MEePEeHOCIopa: B YaCTHOCTH, JUIs OTpeiesieH s BO30yquTeneil 3a00neBaHus Kuia (MaTepral HOKPHIBAeTCs
Ha TIPEIMETHOM CTEKJIE).

KynbTiBHpOBaHUE MHUKPOCKOIMMYECKHX IPUOOB B 3aBUCHMOCTH OT METOJIa M IIeTH UCCIICIOBaHUS
BKJIIOYAET CIENYIONINEe YPOBHM: M3TOTOBJICHHWE U3 HUX BUAOB €CTECTBEHBIX CyOCTpaTOB (IOpa’KeHHBIC
OpraHbl M CeMEHa PacTeHWH W Jp.), IUIAHUPYEMBIX K TOCAJKe B 3JCKTUBHBIC (M30paHHBIE) U MPOCTHIC
(araper Yameka) muTaTeNbHBIE Cpe/ibl, 00ECIEUMBAIOIINE OCOOOE pPa3BUTHE OJHOTO BHAa WU POJa,
TPYIIBl BUIOB; ONpelesieHHe HalW4uusl rpuOOB; MONyYeHHE M BbIIEIEHHE YHCTOH KYJIBTYyphl TPHOOB B
arapHbIX MMATATENBLHBIX Cpeax.

BcexoxecTh — mMokasarenb, XapaKTEpU3YIOIIMI KadecTBO IMOCEBHOTO Marepuaina. Kak craio
M3BECTHO, TIEPHUO/I POCTA 3aPOCTKOB OBOIIHBIX KYJIBTYp 3aBUCUT OT TEMIIEpPAaTyphl IOYBHL. B HamieM ombite
CEMEHHOHW MaTepuan ObUI MOCca)KeH Ha OTKPHITOM IpyHTE B Havase anpens. [louBa Oblia oueHbs HarpeTa u
YBJIOKHEHA. B 3aBUCHMOCTH OT KYJIBTYPBI H COPTOBBIX OCOOEHHOCTEH POCTKH MOSIBUIINCH HaA 6-15 cyTku
rocye mocesa. Pe3yinprarsl GUTOMAaTONIOTHIECKOTO KOHTPOIIS TIOKA3alIi, YTO PA3IMIHBIE COPTa BCEX BUOB
TOMAaTOB OBUTH TOpaKeHbI (PUTOMATOTCHHBIMH MHUKPOOpPTaHM3MaMH. B mepuoj Bereramuu B IUIOIAX
TOMaToB  HamOoyiee OMacHbBIM 3a00JieBaHMEM CTaja BepXylIeHas THWIb IUIOOB, YTO MPHUBEIO K
3HAYUTEIFHOMY CHWKEHHIO ypokas. Ha NHCThAX MHMPOKO pa3BUBAINCH AlbTEPHAPHO3 M BEPTHIIHILIES.
dutodTOpO3 B KOHIIE BETETAIIMN HAOTIOAAICS B IOJTHOM O0OBEME KaK Ha JINCTHAX, TaK M Ha IUIOAAX
(pazBuBaiicss TpH XpaHeHUWW I1070B). [Ipu BBIpalIMBaHWM TOMATHBIX KYJIbTYpP Ha JABYX Yy4YacTKax
npeobnamany GpuToTOpo3, ANBTEPHAPHO3, BEPTHUIIIILIE3, BUPYCHBIE 3a00JIeBaHUS U BepXyIIeYHAS THUIIb.
Ha ygactke Nel mpeoGmamanm durodropos (pazsutue Oonesnn 29 centsops 2019 r.-16,0% copra
Hosuuok u 13,3% copta FOnmMop), ansrepHapunos (17,3% copra HoBuuok u 20,0% coprta Puo rpanm) u
Beprunmiuie3. Ha ydactke Ne2 mpeoGiagany BupycHble 3a00seBaHHS TOMAToB (pocT 3aboneBaeMocty 29
cenTs0pst 2010 r.-25,3% copt HoBruuok) u Beicokast THHIBHOCTE (17,3% y copta Puo rpanm u 60,0% vy
copta HoBuyok).

[o pe3ynbpTaTtam UTONATOIOIMYECKOTO KOHTPOJISI MOKHO CAEIATh BBIBOA O TOM, YTO HA y4acTKe
Nel mpeoGmagano KonMM4ecTBO TPUOKOBBIX 3a00JIEBaHUM, YTO CBSA3aHO C YaCTBIM OPOIICHWEM Ha JaHHOM
y9acTKe, ero 3aTeHEHHUEM U OOJIBIMM KOJIMYECTBOM IUTIONOB Ha pacTeHmsax. Ha ygactke No2 mpeobiananm
BUPYCHBIE 3a00JCBaHUS, YTO OOBACHSETCS 3aCOPCHHMEM Y4YacTKa copHskamu. lVcrmonb3oBaHue B
MPOM3BOJICTBE HOBBIX TEXHOJIOTHH, YIOOpeHui, OuompenapaToB, COPTOB pAaCTEHUH, OCYIIECTBIICHHE
JPYTUX arpoMepHbIX MEpOTIPUSITHH, 00ecTeYnBaIONINX MOBBINIICHHUE ypOoKaiHOCTH
CEIIbCKOXO3SMCTBEHHBIX ~ KYJBTYp, KauecTBa MOJy4aeMOW TPOAYKIMH, BO MHOTOM Tpedyer
JOTIOJTHUTENIBHBIX ~ TPYJOBBIX 3aTpaT, NPUMEHEHHS MaTepUalbHO-ACHEKHBIX CPEACTB, OOJIBIIOTO
KOJIMYECTBA TEXHOJOTHMYECKUX CPEJICTB CEPUHHOrO IPOW3BOACTBA JHOO 3aMeHbl WX Ha HOBBIE,
COBEpIIIEHCTBOBaHMS MPO(ECCHOHAIBHOTO COCTaBa CIEIHAIMCTOB, UCIIONHUTENEH U T.J4. OTO BBI3BIBAET
HEOOXOJMMOCTb 3KOHOMHUYECKOW OLIEHKH MEPONPHUITUH U UX OPraHU3aLllMOHHOTO OOOCHOBAHHSI.

— 34 ——
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