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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, micro-
scopy, 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 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.

—_ ) ——
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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 (tablel).

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

Ne rural county Areas of irrigated land Area of crops Vegetables
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].

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
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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. 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)

Stem leneth The number Number of leaves Assimilation surface, cm’
Growing breed em fength, of shoots, 1 sprout plant
cm. . > . 1 leaf plant
PCs. pieces pieces
Growth period — growth of vegetative mass

Gloria 17,1£1,8 1 53 53 9,3 49,3
tomato

Table tomato 8,5+1,8 1 4,7 47 9,9 46,5

The periods of budding and flowering

Gloria 33,548,5 2,2 9,0 19,8 14,7 291,1
tomato

Table tomato 27,377 2,7 7,6 20,6 15,8 325,5
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Table 3 - Biometric indicators of tomatoes in the growing season (Babaykurgan field plot)

Assimilation

Number of leaves >
surface, cm

Stem length, The number

Growing breed cm. of shoots, PCs. 1 sprout, plant, pieces
pieces

Growth period — growth of vegetative mass

Novichok 17,1+1,8 1 5,3 53 9,3 49,3
tomato
Rio-grande 8,5£1,8 1 4,7 4,7 9,9 46,5
The periods of budding and flowering
Novichok 33,548.5 2,2 9,0 19,8 14,7 291,1
tomato
Rio-grande 27,377 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 (figurel).

Figure 1- Bacterial disease of apical rot of the Novichok breed

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

Growing Breed Spread of diseases/development, %
Viral disease late blight | Alternaria blight ‘ verticillium | Apical rot
25 July 2019
tomato Novichok 13,3/2,7 13,3/2,7 26,7/53 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 -
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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.

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 (figure 2-3).

Figure 2 - Type of disease Alternariosis and conidia Alternaria alternate

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)

Spread of diseases/development, %

Growing Breed The
Lamination Wrinkled mosaic | Striped mosaic Leaf roll twisting of
the leaves
21 July 2019
Junior 6,7/1,3 13,3/2,7 - 6,7/1,3 6,7/1,3
tomato
Avrora 13,3/2,7 20,0/5,3 - 6,7/2,7 -
1 August 2019
Junior 20,0/4,0 13,3/2,7 13,3/2,7 13,3/2,7 13,3/2,7
tomato
Avrora 20,0/6,7 20,0/6,7 - 20,0/5,3 13,3/2,7
29 September 2019
T Junior 33,3/13,3 20,0/4,0 20,0/5,3 26,7/6,7 20,0/4,0
omar
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.
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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 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].

I'. BaGaesa', H.CanbiGexoBa', A. Cep:xanoBa', Ecun Bacbim®

'Koxa Axmer Slcayu aThiHIarbl XabIKapalblK Ka3ak-Typik yauBepcureti, Typkicran, KasakcTan;
? OpraHuKaiIbIK aybll MAPyauIbLIbFGL Kadeapachl, AKICHH3 yHUBEPCHTETIHIH
KOCINTIK TEXHUKAIBIK FHUIBIMAAP MeKTe01, AHTanmus, Typkus

KA3AKCTAHHBIH OHTYCTIK AUMAFBIHJIA KbI3BAHAKKA
3USIH KEJITIPETIH ®UTONATOJIOT USLTBIK CAHBIPAYKYJIAK TYPJIEPIHIH
BHOJIOTASLIIBIK EPEKIIEJIIKTEPI

AHHoOTanmsl. Makaja Beretauus >KoHEe cakTay OapbIChIHAA Naiiia OoJaThlH KbI3aHAK aypybIH KO3IBIPFBILI-
TapAbIH OHOIKOJIOTHSUIIBIK EPEKIIEIIKTEPiH 3epTTeyTe XKIHE OFaH Kapchl Kypecy LIapallapblH KapacTeipausl. JKyMbic
2019 xbutel Typkicran aynaneiHblH babaiikopran, JKyiinek, Macchl aybUIBIK OKpYITEpl MaHBIHIAFBI JKEp
yuackecinae kypriziai. benrini Gonranmal, KOKeHIC NaKbUIIAa-PhIHBIH ©CYy KE3€HI TOIIBIpaK TeMIlepaTypachiHa
OaiinanpicThl. bi3aiH ToxipuOeMi3 OOMbIHINA TYKBIMIBIK MaTepUall COyip albIHbIH OAachlHIA alllblK TOIBIPAKTA
OTBIPFBI3BULABL.  TONBIpaK ©Te KbI3FaH JKOHE BUIFANJAaHFaH >Kardaiaa yprizuigl. Jlakelira jkoHE COpPTTBHIK
epeKIeiKTepiHe OaIaHBICTHI OCKIH eryieH KeWiH 6-15 Toyiikre maidga 0osabl. DUTOMATONOTUSIIBIK OaKpLIay
HOTWOXKEJIEpl KbI3aHAaK TYpPJEpiHIH Typil copTrapbl (HUTONATOTeHIi MHUKPOOPTaHM3MIIEPMEH 3aKbIMIIAHFaHbBIH
kepcerti. Kayinti aypy KbI3aHak >KeMicTepiH Je IipiTin, eHiMai alTapnbiKTail asaiTrel. JKamsipakrapaa
ANbTEPHAPHO3 JKOHE BEPTULIMILIE3 KeH AaMblabl. DUTOMATONOTHIIBIK OaKpLIay HOTHKeNepi OoibiHmia Nel ygackene
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CaHBIpayKYJIaK aypyBIHBIH OachbIM €KEeHJIIT1 Typaibl KOPBITHIHIIBI JKacayFa 0omaasl, OyJI aTajFaH ydacKee JKdi cyapy,
OHBIH KOJICHKEJICHY1 JKOHEe OCIMIIKTeperi KeMic MemepiHiH KenTirine OaitnaHpicTel. No2 ydgackene BUPYC aypybl
GaceIM 00JIBI, OYIT yUaCKEHIH apaMIIONTEPMEH JIACTaHY JKaFJaifbl apKbUTBI TYCIHAIpLIeTi.

Tyiiin ce3xep: GpuUTONATONOT NS, CAHBIPAYKYJIAK, KbI3aHAK, aypy KO3IBIPFBIIILI, BEreTaI|s, MUKPOOPTaHHU3M,
MOP(OIOTHS, MUKPOCKOIIHS, KIMIITYMAK, 3aKbIMAAHY.

I'. BaGaeBa', H.CaabiGexoBa', A. Cepmaﬂonal, Ecun Bacsim®

'"MexayHapoHbIil Ka3aXCKO-TypelKuil yHuBepcuTeT nMeHn Xomkn Axmena Scasu,
Typxecran, Ka3axcran;
*Kadenpa Opranmueckoro Cenbckoro Xossiictsa, Ilkona podeccroHanbHbx
Texnnueckux Hayk YHuBepcurera Axnenus, Auranus, Typuus

BUOJIOI'MYECKHUE OCOBEHHOCTHU BUAOB ®UTONMATOJIOI'NYECKUX I'PUBOB,
HOPAKAIOIIUX TOMATDI (LYCOPERSICON ESCULENTUM MILL.)
B IO’KHOM PEI'MOHE KA3AXCTAHA

AnHoTtanusi. B crathe paccmarpuBaroTCsi MCCIIEIOBAaHUS, HAlpaBJeHHble Ha OOOCHOBaHUE BHIOB
B030yuTeneil 0oje3Heil TOMaTOB, BOZHUKAIOUIMX B MEPUOJ] BET€TallMd M XpaHEHHs, ¥ MEPOIPHUATHI 1o 6oprde ¢
HuMH. PaboTs! mpoBommimce B 2019 roay Ha 3eMeIbHOM y4yacTKe BOJNH3H CeNbCKUX OKpyroB babaiikopran, XKyitHek
n Ucca Typkecranckoil obmact. Kak cTano n3BecTHO, eproj pocTa OBOIIHOM paccasl 3aBUCHT OT TEMIEpaTyphl
noyssl. [Io HameMy OmbITY, CEMEHHOM MaTepHal BHICR)KMBAIM B OTKPBITHIM I'PYHT B Havaie anpens. [Tousa Obura
OUYeHb TOpsYeH W BIaXHOH. B 3aBUCHIMOCTH OT KyJIBTYPHI U COPTOBBIX 0COOEHHOCTEH BCXOMBI MOABISUIACEH HA 6-15
JICHb TIOCJie IoceBa. Pe3ynbTaTel (PUTONMATONOTHYECKOTO KOHTPOJIS TOKa3allk, YTO PA3IWYHBIE COpTa BCEX BHJOB
TOMATOB OBUTH TIOPaKEHBI (PUTONATOI€HHBIMA MHKPOOpPraHU3MaMH. B TeueHne BereTaliMOHHOTO MEpHoAa Hanbosee
OTacHBIM 3a00JIeBaHMEM IUIONOB TOMaTa ObUIA anuKaJlbHAs THWIb IUIOJOB, KOTOpAs MPHUBOMIA K 3HAYUTEILHOMY
CHIDKCHHUIO yposkas. JIMCThSl IIMPOKO Pa3BUTHI paHHUM (GUTOMTOPO3OM U BepTHIMILION. PUTOPTOPO3 B KOHIE
BereTalyy HaOJI01aJICs B IMOJIHOM 00beMe KaK Ha JIUCTHAX, TaK M Ha IJI0Jax (Pa3BUBAJICS MPU XPAaHEHHUH TUIOJOB).
[Tpu BeIpamMBaHMKM TOMATHBIX KyJbTYp Ha JABYX ydacTkax mnpeoOnamanu ¢uropTopo3, paHHuil ¢urodropos,
BEPTULIWILJIE3, BUPYCHBIC 3360J'leBaHl/lH M anukajgbHas rHuiab. Ha ocHoBaHum PE3YyJIbTaTOB (bHTOHaTOJ'IOFl/ILIeCKOFO
KOHTpOJISI MOXKHO CZE€JNaTh BBIBOJ, YTO KOJHMYECTBO I'PHOKOBBIX 3a0oyieBaHWil npeobnanaio Ha ydvacTke 1, 4To
CBSI3aHO C YaCTBIM IIOJINBOM Ha 3TOM YYacTKe, €ro 3aTeHEHHEM U OOJIbIINM KOJIMYECTBOM ILIOJIOB Ha pacTeHusx. Ha
ydacTke 2 npeobiaaay BUPyCHbIE 3a00JIeBaHus, YTO OOBSICHIETCS 3aCOPEHUEM yUacTKa COPHSIKAMH.

KioueBsble ciioBa: ¢uronarosnorus, rpu0Obl, ToMartsl, Bo30yquTesn OoJie3HeH, Bereranusi, MUKpOOPraHU3MBl,
MOP}OIIOTHST, MUKPOCKOIIHSI, MHIIEITHH, TIOPasKCHNI.
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