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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 (table1). 

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

 

№ 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) 

 
 

Growing 
 

breed Stem length, 
cm. 

The number 
of shoots, 

PCs. 

Number of leaves Assimilation surface, cm2 

1 sprout, 
pieces 

plant, 
pieces 

1 leaf plant 

Growth period – growth of vegetative mass 

tomato 
Gloria 17,1±1,8 1 5,3 5,3 9,3 49,3 

Table tomato 8,5±1,8 1 4,7 4,7 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 
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саңырауқұлақ ауруының басым екендігі туралы қорытынды жасауға болады, бұл аталған учаскеде жиі суару, 
оның көлеңкеленуі және өсімдіктердегі жеміс мөлшерінің көптігіне байланысты. №2 учаскеде вирус ауруы 
басым болды, бұл учаскенің арамшөптермен ластану жағдайы арқылы түсіндіріледі.  

Түйін сөздер: фитопатология, саңырауқұлақ, қызанақ, ауру қоздырғышы, вегетация, микроорганизм, 
морфология, микроскопия, жіпшумақ, зақымдану. 
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БИОЛОГИЧЕСКИЕ ОСОБЕННОСТИ ВИДОВ ФИТОПАТОЛОГИЧЕСКИХ ГРИБОВ, 
ПОРАЖАЮЩИХ ТОМАТЫ (LYCOPERSICON ESCULENTUM MILL.)  

В ЮЖНОМ РЕГИОНЕ КАЗАХСТАНА 
 
Аннотация. В статье рассматриваются исследования, направленные на обоснование видов 

возбудителей болезней томатов, возникающих в период вегетации и хранения, и мероприятий по борьбе с 
ними. Работы проводились в 2019 году на земельном участке вблизи сельских округов Бабайкорган, Жуйнек 
и Исса Туркестанской области. Как стало известно, период роста овощной рассады зависит от температуры 
почвы. По нашему опыту, семенной материал высаживали в открытый грунт в начале апреля. Почва была 
очень горячей и влажной. В зависимости от культуры и сортовых особенностей всходы появлялись на 6-15 
день после посева. Результаты фитопатологического контроля показали, что различные сорта всех видов 
томатов были поражены фитопатогенными микроорганизмами. В течение вегетационного периода наиболее 
опасным заболеванием плодов томата была апикальная гниль плодов, которая приводила к значительному 
снижению урожая. Листья широко развиты ранним фитофторозом и вертициллой. Фитофтороз в конце 
вегетации наблюдался в полном объеме как на листьях, так и на плодах (развивался при хранении плодов). 
При выращивании томатных культур на двух участках преобладали фитофтороз, ранний фитофтороз, 
вертициллез, вирусные заболевания и апикальная гниль. На основании результатов фитопатологического 
контроля можно сделать вывод, что количество грибковых заболеваний преобладало на участке 1, что 
связано с частым поливом на этом участке, его затенением и большим количеством плодов на растениях. На 
участке 2 преобладали вирусные заболевания, что объясняется засорением участка сорняками. 

Ключевые слова: фитопатология, грибы, томаты, возбудители болезней, вегетация, микроорганизмы, 
морфология, микроскопия, мицелии, поражения. 
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