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ABSTRACT

This article examines the study of one of the important vegetable crops - tomato, and its position in the country’s market.
Tomato fruits are rich in nutrients, have pharmacological properties, and their cultivation has a significant impact on the
agricultural economy. According to the effect of various factors on the plant, tomatoes are susceptible to diseases that change
the quality and taste of fruits. They can be exposed, as well as to local factors of cultivation, and are affected by infectious
diseases, which are conditionally divided into bacterial, fungal and viral.

The aim of the study is to identify the main pathogens of tomato fruits in central and northern Kazakhstan and their cultural
and morphological characteristics. Creating a collection of pathogens. To achieve these goals, we use such techniques as
collecting affected tomato fruits with identified lesions, isolating pathogens of phytopathogens from infected tissues of tomato
fruits by the CTAB method of DNA isolation, cultural and morphological characteristics of pathogen strains using microscopy,
conducting genetic identification of isolated strains by PCR test and sequencing.

As a result of the study, about 50 tomato fruits from various regions of Kazakhstan were selected, from which 36 samples
of pathogens belonging to the genera Alternaria spp., Apiospora spp. and Fusarium spp. were isolated, with characteristic
cultural-morphological and physiological-biochemical signs, and molecular genetic identification was carried out, during which
the species of Alternaria were identified alstroemeriae, Apiospora sacchari and Fusarium equiseti.

Based on the data obtained, the study of tomato diseases and their pathogens is key to developing effective measures to
protect and increase the resistance of this important agricultural plant to infections, which in turn contributes to improving the
quality and increasing its production volumes. For a more effective diagnosis of plant diseases, identification of pathogens and
their number, we recommend conducting a polymerase chain reaction. This is due to the fact that PCR diagnostics is the most
accurate and fastest analysis to identify the pathogen present in the studied materials. This method allows you to determine

the presence of the pathogen, even if only a few DNA molecules are present in the sample.
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1. INTRODUCTION

One of the most important vegetable crops in the world is
tomato. Under optimal conditions, due to its nutritional qual-
ities, it is cultivated in open and closed ground. Tomato fruits
are rich in nutrients, have pharmacological properties, and
their cultivation has a significant impact on the agricultural
economy. Veronique Bergouni in his article described tomato
as an incredible source of important nutrients such as lyco-
pene, beta-carotene and vitamin C, which have a positive ef-
fect on human health [1]. According to the effect of various
factors on the plant, tomatoes are susceptible to diseases that
change the quality and taste of fruits. They can be exposed,
as well as to local factors of cultivation, and are affected by
infectious diseases, which are conditionally divided into bac-
terial, fungal and viral.

According to available data, 177,118,248 tons of tomatoes
are produced in the world per year. China is the largest pro-
ducer of tomatoes in the world with a production volume of
56,423,811 tons per year. India ranks second with an annual
production of 18,399,000 tons. Kazakhstan ranks 27th in to-
mato production with a volume of 705,550 tons per year [2].
Due to the natural and climatic conditions, the production and

16

sale of fruits and vegetables in most of Kazakhstan has a pro-
nounced seasonal character, so the bulk of products are sold
in the second half of the year. Between 1999 and 2019, the
global harvest area increased by 27%, production by 66%, as
of 2021. This increase in productivity is the result of research
in many areas, in particular, the improvement of tomato vari-
eties through breeding [3].

According to a report published by the Food and Agricul-
ture Organization of the United Nations, more than a third of
annual production losses are caused by diseases of vegetable
crops. Annual tomato crop losses from viral diseases range
from 25% or more. The widespread increase in the area un-
der tomato culture, non-compliance with phytosanitary con-
ditions pose a threat of infection of plants with viral diseases,
which threatens the vegetable production of the republic.To-
matoes also produce a large number of important primary and
secondary metabolites that can serve as intermediates or sub-
strates for the production of new valuable compounds [4].

The relevance of studying diseases of tomato fruits is due
to their wide spread and harmfulness. Today, the needs of so-
ciety have set an accelerated pace in the rapid development
of new directions in agricultural technology. Providing the
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population with vegetable raw materials is possible with a
significant increase in vegetable production, their yield and a
decrease in cases of diseases. Fungal pathogens are a key lim-
iting factor for vegetables, causing a sharp decrease in yields,
which leads to serious economic losses [5]. Junjie Ding in his
article considered the signs of infection of vegetables with
widespread anthracnose, which had a bad effect on the over-
all harvest [6]. Chamran Hemate in his article spoke about the
cytoplasm associated with fruit crops, vegetables, cereals and
oilseeds, trees, ornamental plants and weeds, which have re-
cently been growing at an alarming rate [7]. It is known that
there are changes in the concentrations of macro- and micro-
elements in the tomato plant when infected with phytoplasma
Candidatus solani [8]. Conservation of biological diversity,
reproduction of plant resources, creation and expansion of
the range of domestic varieties of vegetable crops are a pri-
ority for ensuring the country’s food independence. Tomato
consumption is growing with the growth of the entire con-
sumer market. Demand is growing by an average of 10% per
year [8-10].

In addition, knowledge of diseases and the presence of
strains will make it possible to analyze measures to combat
the incidence of vegetables, in particular tomatoes [11]. In
order to develop a system of protective measures and reduce
crop damage caused by phytopathogens, it is necessary to
study the species composition of pathogens, their cultural,
morphological and biochemical properties.

The purpose of the study:Identification of the main patho-
gens of tomato fruits in central and northern Kazakhstan and
their cultural and morphological characteristics. Creating a
collection of pathogens.

2. MATERIALS AND METHODS

The object of the study was the tomato culture grown in
the central and northern regions of Kazakhstan: Akmola re-
gion, Karaganda region, Kostanay region, Pavlodar region,
North Kazakhstan region and Abai region. We used standard
methods of collecting, transporting and storing damaged to-
mato fruits.

The sampling was carried out using a visual assessment.
Fruits with visible external signs of spoilage, such as mold,
darkened spots, general deformation of the fruit, unpleasant
odor, discoloration of the peel, were selected for the study.

2.1 Isolation of pathogens from infected tissues of tomato
fruits

Inoculation with a Koch loop on the surface of the nutri-
ent medium in a Petri dish with potato dextrose agar (PDA).
A bacteriological loop is used to take the material, then the lid
of the Petri dish is slightly opened with the fingertips of the
left hand to form a small gap where the loop with the mate-
rial intake will freely pass. The test material is applied to 3-4
points on the surface of the nutrient medium.

To isolate the pure culture of the pathogens under study,
we selected 6 samples of the obtained primary crops based
on an external assessment of the growth pattern of patho-
gens. The isolation of a pure culture was based on the use of
the Koch method, a method common in microbiological prac-
tice for isolating a pure culture using solid media. The essence
of the method is that we obtain a pure culture from a sepa-

rate colony that grew on a solid nutrient medium as a result
of reproduction of a single cell. When applying microorgan-
isms from the seed material, individual cells will be fixed on
a solid medium, that is, they will be immobilized at a certain
point in the medium, and, multiplying, give offspring of the
studied microorganism.

2.2 Cultural and morphological characteristics

Sowing was carried out at 3 points on the surface of the
nutrient medium of Saburo Agar with dextrose and Cha-
pek-Doxa. The seeding technique was based on the method
of isolating pure culture using solid media — the Koch method.
A bacteriological loop is used to take material from previously
isolated pure cultures, then open the lid of the Petri dish with
the fingertips of the left hand to form a small gap where the
loop with the introduced material will freely pass.

2.2 Biochemical signs of microorganisms

To analyze the physiological and biochemical characteris-
tics of the studied microorganisms, a Gis medium with manni-
tol, lactose and maltose was used. We have carried out in vi-
tro seeding. Microbial cells are selected by a bacteriological
loop and injected into a test tube with an agarized medium.
Then, slightly touching the bacteriological loop with the sur-
face of the medium, we inject it by injection.

2.3 Microscopic studies

We used the technique of microscopy of unpainted prepa-
rations — a crushed drop. A drop of sterile water is applied to
the slide. Then a part of the colony is inserted into this drop
with a sterile microbiological loop, stirred and covered with
a cover glass. The drop with the analyzed material should be
such that after pressing it with a cover glass, the suspension
does not protrude from under the glass. The drug is viewed
under a microscope.

2.4 Creation of a collection of pathogens

Based on thedataobtained from the cultures of the main-
pathogens of tomatofruitsandtheircharacteristics,weshould
have created a collection of pathogens.Tocarry out thiswork,
weneeded to carry out sowingon the surface of the mowed-
agarin a test tube.When sowing the identified cultures of
pathogen colonies on sterile mowed agar, the plugs from the
test tubes are removed with the right hand with the fifth and
fourth fingers, the loop is held in the right hand, sterilized in
a flame and allowed to cool. After removing the stopper, the
tubes should be held in an inclined position. A loop with a ma-
terial intake from Petri dishes is inserted into a test tube and
lowered to the surface of the nutrient medium, then a stroke is
applied from bottom to top with sliding movements.

2.5 Extraction of fungal genomic DNA

DNA isolation from the cells of the studied fungi was car-
ried out using a modified CTAB method. The technique is
based on the fact that at high concentrations of salts, nucleic
acids bind to cetyltriethylammonium bromide and form solu-
ble compounds. With a decrease in the concentration of salts,
nucleic acids precipitate. After cell destruction, the proteins
are denatured and extracted with a mixture of chloroform and
isoamyl alcohol. STAB, or cetyltrimethylammonium bromide,
is removed by precipitation with ethanol.

2.6 DNA concentration measurement

The nucleic acid concentration was measured using a
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Thermo Scientific NanoDrop One spectrophotometer. We de-
termine the «kDS DNA» mode, with a single-channel dispenser
we add 1 pl of TE buffer to the spout of the spectrophotom-
eter and conduct a Blank. Next, we add 1 ul of DNA sample
with a dispenser and count the Measure.

2.7 Formulation of PCR products

PCR was performed in the Mastercycler, nexus gradi-
ent program using a set of reagents manufactured by Thermo
Scientific. BD1 primers were used for amplification. Marker
genes were amplified in a reaction mixture with a volume of
25 pl. The mixture consisted of DreamTaq™ Green Master
Mix (2X) (Thermo Scientific, USA), 1 picomole of primers
and 1 ml of DNA preparation.

PCR with ITS1-F-TCCGTAGGTGAACCTGCGG and
ITS4-R-TCCTCCGCTTATTGATATGC was performed un-
der the following thermal cycling conditions: initially, the de-
naturation stage was 5 minutes at 95 °C, 32 amplification cy-
cles of 30 seconds at 95°C, 55°C for 30 seconds, 72°C for 60
seconds, 10 minutes the elongation stage at 72°S.

PCR with ITS4-F-TCCGTAGGTGAACCTGCGG and
ITS5-R-TCCTCCGCTTATTGATATGC was performed un-
der the following thermal cycling conditions: 95°C for 30 sec-
onds, 52°C for 40 seconds, 72°C for 50 seconds, 5 minutes
elongation stage at 72°C.

2.8 Electrophoresis formulation

The separation of amplification products was carried
out by horizontal electrophoresis in 0.8% agarose gel with
ethidium bromide (0.5 mcg/ml) using a TAE buffer (1x).
The results were identified using the digital imaging system
«ChemiDoc MP», «BioRad». A set of reagents «kDNA Cycle
Sequencing Kit — PCR-401S» was used for the sequencing
reaction. The size of the fragments was determined based on

the electrophoretic mobility in the agarose gel.
2.9 DNA sequencing

To purify PCR fragments, a set of «MinElute PCR Puri-
fication Kit» was used, carried out according to the protocol.
The products of the sequencing reaction were detected using
a DNA analyzer «4300 DNA Analyzer», the results of the nu-
cleotide sequence were carried out using the eSeq V.3.1 pro-
gram.

3. RESULTS

As a result of sampling, 36 affected tomato fruits were se-
lected from the cities of Northern and Central Kazakhstan:
Akmola region, Karaganda region, Kostanay region, Pavlodar
region, North Kazakhstan region and Abai region (Figure 1).

Sample a: The lesion of the fetus manifests itself in the
form of a change in color to white, the appearance of dark
spots stretching along the wound site and general rot of the
tomato.

Sample b: Fetal lesion manifests itself as the appearance
of a black spot with a diameter of 5-10 mm.

Sample c: The lesion of the fetus manifests itself as a gen-
eral deformation with black spots over the entire surface with
a diameter of 10 mm.

Sample d: The lesion of the fetus manifests itself in the
form of black rot with a diameter of 2-3 cm. with the subse-
quent appearance of a white plaque on the surface.

Sample e: The lesion of the fetus manifests itself as rot
over the entire surface with a change in color.

Sample f: Fetal lesion manifests itself as a general defor-
mity and the appearance of a black spot with a white coating
around a diameter of 5-8 mm.

Figure 1 — Visually selected affected tomato fruits.
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The isolation of a pure culture was carried out by select-
ing the results of the primary isolation of pathogens. The cul-
tures studied were subject to visual external evaluation. The
following samples were selected: 01 4,01 5 — Astana, 01 _6
—Kosshy, 10 4,10 6 — Kostanay, 15 3 —Petropavlovsk (Fig-
ure 2).

As a result of the conducted studies, 4 pathogens affect-
ing tomato fruits were identified, which are attributed from
their cultural characteristics to the following genera: Alter-
naria spp., Apiospora spp., Fusarium spp. The isolated cul-

tures showed typical cultural properties of their kind (Tablel).

Microscopic studies were carried out based on the results
of growing the studied pure culture of pathogens at 40x mag-
nification of the microscope.

01 _5: The microscopic picture is characterized by the
presence of a septic mycelium, multicellular, dark-colored
pin-shaped conidia with longitudinal or transverse partitions.
Conidia sit singly on poorly developed conidiophores. Short
conidiophores extend from the mycelium.

Figure 2 — Pure crop growth and microscopy: a —sample 01 5, b —sample 01 _6, ¢ — sample 10 _4, d — sample 15 3, e —
sample 01 4, f—sample 10_6.

Tablel — Comparison of colony characteristics

Parameter 015 01_6 10 4 15 3 01 4 10_6
Shape Round with Semi- Oval with Semi-circular Round Round with
jagged edges circular smooth edges jagged edges
Diameter (mm) | 8-10 15-20 10-15 15-20 8-10 10-15
Color White and beige | White Snow-white | White Snow-white | White with
golden edges
Relief Convex, patterned | Convex Convex, hilly | Convex, Convex Convex,
patterned patterned
Surface Uneven Smooth and | Uneven Uneven and Smooth and | Uneven and
fluffy fluffy fluffy fluffy
Edge Jagged, with Uniform Uniform Heterogeneous | Uniform Uneven
irregularities
Consistency Dense, matte Dense, matte | Dense, matte | Dense, matte Dense, matte | Dense, matte
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01_6: The microscopic picture is characterized by an airy
mycelium, not separated. There are conidiophores, multiple
conidia of elongated oval shape. Conidia form pear-shaped
microconidia, slightly curved.

Giss media with maltose, lactose and mannitol were used
in the analysis. Control samples have been prepared for the
study. Changes were recorded within 6 days in figure 3

Figure 3 — Saccharolytic properties of microorganisms on Gis media on day 6.

10 _4: The microscopic picture is characterized by mac-
roconidia, which form septate, crescent-shaped or cres-
cent-shaped conidia. The macroconidia are slightly curved
and narrowed towards each end, fusiform. There are single-
or two-celled conidia, known as microconidia.

15_3: The microscopic picture is characterized by the
presence of mycelium, not separated. There are conidio-
phores with conidia, multiple macroconidia of elongated oval
shape, fusiform. The macroconidia have a characteristic cres-
cent-shaped shape, with several transverse partitions.

01 4: The microscopic picture is characterized by the
presence of mycelium, not separated. There are conidiophores
with conidia. Multiple microconidia are small, oval in shape.
Conidia form pear-shaped microconidia, slightly curved. Co-
nidiophores are straight, with sparse septa.

10_6: The microscopic picture is characterized by the
presence of a septic mycelium. There are conidiophores with
multiple elongated oval microconidia.

As a result of the microscopic examination, based on the
description obtained, pathogens affecting various tomato fruits
were identified, which, depending on cultural characteristics,
were assigned to the following genera: Alternaria spp., Apio-
spora spp., Fusarium spp.
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01 _5: On day 1, a slight change in the color of the me-
dium is noticeable at the place of application of the sample.
On the 4th—6th day, a strong color change was noticed. With
maltose, the color of the medium changed to blue, with man-
nitol, the color changed to bright pink, with lactose, the color
of the medium became slightly turbid. The abundant growth
of culture has been noticed.

01 _6: No changes were noticed on day 1. On the 4th—6th
day, a color change was noticed. With maltose, the color of the
medium changed to more orange towards the top, with man-
nitol, the color became slightly brighter, pink, with lactose,
the color of the medium became darker towards the top. The
abundant growth of culture has been noticed.

10_4: On day 1, minor changes are noticeable at the place
of application of the sample. On the 4th—6th day, a color
change was noticed. With maltose, the color of the medium
changed to a more orange towards the top, with mannitol,
the color changed slightly, with lactose, the color changed
slightly. The abundant growth of culture has been noticed.

15 3: On day 1, a good change in the color of the me-
dium is noticeable at the place of application of the sample.
On the 4th—6th day, a strong color change was noticed. With
maltose, the color of the medium changed to blue, with man-
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nitol, the color changed to bright pink, with lactose, the color
of the medium became slightly brighter. The abundant growth
of culture has been noticed.

01 _4: On day 1, slight changes in the color of the medium
are noticeable at the place of application of the sample. On
the 4th—6th day, a slight color change was noticed. With malt-
ose, the color of the medium changed to orange, with manni-
tol, the color changed to bright pink, with lactose, the color of
the medium became slightly brighter. The abundant growth of
culture has been noticed.

10_6: On day 1, a good change in the color of the me-
dium is noticeable at the place of application of the sample.
On the 4th—6th day, a strong color change was noticed. With
maltose, the color of the medium changed to blue, with man-
nitol, the color changed to bright pink, with lactose, the color
of the medium became slightly brighter. The abundant growth
of culture has been noticed.

The growth of culture on media leads to the accumulation
of organic acids, which changes the pH of the medium and the
color of the medium, respectively, as well as neutral products,
gases, where foam or bubbles form inside the medium. The
results after 48-96 hours are included in Table 2.

The collection of the main pathogens of tomato fruits cov-
ers more than 40 identified colonies of strains from such re-
gions as: Akmola region, Karaganda region, Kostanay region,
Pavlodar region, North Kazakhstan region and Abai region.

According to the results of the selected samples, DNA
was isolated according to the developed methodology using
a modified CTAB method.

The concentration of the obtained nucleic acids was calcu-
lated using a NanoDrop One spectrophotometer. The results
are listed in table 3.

The ratio of indicators from 2.10 to 2.21 is considered
pure for DNA, with an absorption ratio of 260 and 280 nm.
The ratio of 260 and 230nm is used as a secondary purity in-
dicator, where values from 1.78 to 2.33 are considered pure,
in the range up to 2.0 indicates a low content of impurities.

Using species-specific and multiplex PCR, we analyzed 6

selected pathogens of tomato fruits using ITS universal primer
with isolates Alternaria spp., Apiospora spp., Fusarium spp.
According to the results of PCR, electrophoresis should be
performed, and the availability and quantity of the PCR prod-
uct should be checked.

The separation of amplification products was carried out
by horizontal electrophoresis in 0.8% agarose gel with ethid-
ium bromide and the addition of a TAE buffer (Figure 4).

1000 bp

500 bp

Figure 4 — Electrophoregram of PCR products.

After DNA sequencing, 3 genera of pathogens were iden-
tified, among which the following species were identified: 4/-
ternaria alstroemeriae, Apiosporasacchari, Fusarium equi-
seti. The sequencing results are shown in Figure 5.

Kingdom Fungi
Division Ascomycota
Class Dothideomycetes Sordariomycetes
Order Pleosporal Amphisphaeriales Hypocreales
A\

Family Pleosporaceae Apiospotrceae Nectriaceae

v
Genus Alternaria Apiospora Fusarium
Species Alternaria Apiospora sacchari Fusarium equiseti

alstroemeriae

Figure 5 — Identified sampeles and their classification.

Table 2 — Biochemical signs: a — acid formation: a change in the color of the medium from blue-green to yellow-green or
yellow; g — gas formation: the presence of bubbles in the depth of the medium or on its surface; «-» — absence of signs; * —a

weak reaction is possible.

Giss medium Growth results

01 5 01 6 10 4 15 3 01 4 10 6
Maltose a a* a a a* a
Mannitol a a a a a a
Lactose ag a* a* a* a* a*

Table 3 — Data on the results of DNA concentration.

Ne Sample Name mq/ml A260/A280 A260/A230 A260 A280
1 153 2802.1 221 2.24 56.04 25.37
2 10_6 3704.6 2.18 2.21 74.09 33.95
3 01 4 3247.1 2.16 222 64.94 30.10
4 015 349.6 2.10 1.78 6.99 333
5 01 6 547.9 2.10 1.81 10.96 5.22
6 10 4 4994.8 2.20 2.33 99.90 45.36
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4. DISCUSSION

The cultivation of tomatoes is not only significant for their
nutritional value but also for their economic impact on agri-
culture globally. As highlighted in the introduction, tomatoes
are rich in essential nutrients such as lycopene, beta-carotene,
and vitamin C, which contribute positively to human health.
However, the susceptibility of tomato plants to various dis-
eases poses a substantial challenge to their production, affect-
ing both quality and yield.

The statistics provided indicate that tomato production has
seen remarkable growth over the past few decades, with a no-
table increase in global harvest area and productivity. This
growth can largely be attributed to advancements in agricul-
tural research and breeding programs aimed at developing
more resilient tomato varieties. However, despite these ad-
vancements, the threat of diseases remains a critical issue. The
data indicating that over a third of annual production losses
are due to diseases underscores the urgency for effective dis-
ease management strategies.

The prevalence of viral diseases, which can account for
significant crop losses (up to 25% or more), is particularly
concerning. The fact that non-compliance with phytosanitary
conditions exacerbates this issue indicates a need for better
regulatory measures and practices within the agricultural sec-
tor. It is essential for producers to adopt integrated pest man-
agement strategies that combine cultural practices, biological
control, and resistant varieties to mitigate the impact of these
diseases[12-14]. Moreover, the discussion on fungal patho-
gens highlights another layer of complexity in tomato culti-
vation. Fungal infections not only lead to decreased yields but
also result in economic losses for farmers [15-17].

Detection of pathogens Alternaria alstroemeria, Apio-
spora sacchari and Fusarium equiseti in Northern and Cen-
tral Kazakhstan can significantly improve methods of con-
trolling tomato diseases. This allows for regular monitoring
of diseases, which contributes to their early detection and pre-
vention of spread. Knowledge of specific pathogens helps in
the breeding of resistant tomato varieties and the introduction
of agroecological practices such as crop rotation and the use
of organic fertilizers, which improves soil health. This knowl-
edge also makes it possible to use chemical plant protection
products more effectively by choosing suitable preparations.
In general, information about pathogens contributes to a more
targeted and effective control of tomato diseases in the region.

CONCLUSION

In summary, this study successfully identified and char-
acterized four significant pathogens affecting tomato fruits
across various regions of northern and central Kazakhstan,
specifically the Akmola, Karaganda, Kostanay, Pavlodar,
North Kazakhstan, and Abai regions. Through a systematic
sampling process, a total of 36 affected tomato fruits were an-
alyzed, leading to the isolation of pure cultures from selected
samples. The pathogens were classified into three genera: A/-
ternaria spp., Apiospora spp., and Fusarium spp., all exhib-
iting distinct cultural characteristics.

The biochemical analysis demonstrated notable changes in
the growth media, confirming the pathogenic nature of the iso-
lated strains. Additionally, microscopic examinations further
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corroborated the identity of these pathogens. The research also
involved DNA isolation and subsequent sequencing, which
identified specific species. Alternaria alstroemeriae, Apio-
spora sacchari, and Fusarium equiseti.

These findings underscore the diversity of pathogens pres-
ent in the region and highlight the potential risks they pose to
tomato cultivation. Continued monitoring and research into
these pathogens are essential for developing effective manage-
ment strategies to protect tomato crops in Kazakhstan.

Despite the significant results of our study, several limita-
tions should be taken into account. Firstly, seasonal variabil-
ity can affect the spread of pathogens, as climatic conditions
and the time of year can have a significant impact on their
activity and viability. Secondly, the geographical limitations
of the sample may lead to insufficient representativeness of
the data for the entire territory of Kazakhstan. These factors
should be taken into account when interpreting the data ob-
tained and planning further research.
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CO3JIAHUE KOJUIEKIIMA BO3BYJUTEJEW BOJE3HEN MJIOJ0OB TOMATOB IIEHTPAJIBHOT'O
N CEBEPHOI'O KABAXCTAHA U UX KYJIBTYPAJIBHO-MOP®OJIOT'NYECKAS XAPAKTEPUCTHUKA

Baneeal.M.
Kazaxcxuui acpomexnuyeckuii uccieoosamensvckutl ynusepcumem umenu Caxena Cetigpyniuna, Acmana

* ABTop-KoppecnonaeHT: Baneesa [I.M., valeeva.dana2002@mail.ru
ABCTPAKT

B naHHOH cTaTbhe paccMaTpHBAETCs MCCIEIOBaHHE OJHOTO M3 BaKHBIX OBOIIHBIX KyJIBTYyp —TOMara, a TaKXKe
ero IOJIOXKEHHS Ha PBIHKE cTpaHbl. II1oaer Tomara GoraTsl MUTAaTEIbHBIMU BELIECTBaMHU, 001amaroT (GapMakoyo-
THYECKUMH CBOWCTBAMHM, W MX BBIPAIINBAHHE MMECT 3HAYUTEIBHOE BIMSHHE HA CEJIHCKOXO3AHCTBEHHYIO dKOHO-
MHKY. B 3aBHCHMOCTH OT BO3JIEHCTBHUS pa3nuYHBIX (AKTOPOB HAa pACTEHHE, TOMATHI MTOABEPHKEHBI 3a00JIEBaHUIM,
KOTOpBIE M3MEHSIOT Ka9eCTBO M BKyC MI0m0B. OHM MOTYT IOBEPraTbCsl BO3ACHCTBUIO KaK MECTHBIX (JAKTOPOB BBIPAIIH-
BaHUS, TaK U NH(EKINOHHBIM 3a00JICBaHISIM, KOTOPBIE YCIOBHO AEIATCS Ha OaKTepHalbHBIC, TPHOKOBBIC U BUPYCHBIC.
Iens uccnenoBaHus —BBISBUTH OCHOBHBIE NTATOTE€HBI TUIOJI0OB TOMAaTa B IEHTPaIbHOM M ceBepHOM KazaxcraHe, a Taxxke
WX KylbTypHBIE U MOpdoiornieckne xapakrepucTuku. Co3ianne KOJUIEKIINH MaTOreHoB. I JOCTHKEHUS 3THUX Ie-
7€l UCHONB3YIOTCS TaKHE METOABI, KaK cOOp MOpPaKEHHBIX IUIOOB TOMAaTa C BBISIBICHHBIMH MOPaXCHHUSIMH, M30JI5-
M TTATOTEHOB (PUTOMATOTEHOB W3 WH()UIIMPOBAHHBIX TKaHEH TIIOAOB TOMaTa METOAOM (heHON-XI0pOhOPMHOI FKCTpaK-
nuu JJHK, kyneTypHBIE 1 MOP(}OTOTHIECKHE XapaKTEPUCTUKY MTAMMOB IIaTOT€HOB C MCIOJIB30BaHHUEM MHKPOCKOIHH,
MpOBEJCHNE TeHETHUSCKON MAeHTU(UKAINN W30IUPOBAHHEIX MITaMMOB ¢ moMoIbio [TI[P-TecTta n cexBeHHpOBaHMS.
B pesynbrare uccienoBanms ObU10 0TOOpaHO oKoio S0 TIIOIOB TOMaTa U3 pa3InIHBIX PerHoHOB KazaxcTaHa, M3 KOTOPHIX OBIIO
BBIJIETIEHO 36 00pa3IoB MAaTOTEHOB, IPHHAUISKAIMX poaaM Alternaria spp., Apiospora spp. u Fusarium spp., ¢ XapaKTepPHBIMA
KyJIBTYPHO-MOP(HOIOTHIECKIMH 1 (PH3HO0JIOT0-OMOXMMIYECKUMH MPH3HAKAMH, & TAKXKE ITPOBEICHA MOJIEKYIISIPHO-TEHETHIECKast
HICHTU(UKAINA, B X0Ie KOTOPOH OBLTH BBISIBICHBI BUIBI Alternaria alstroemeriae, Apiospora sacchari u Fusarium equiseti.
Ha ocHOBe nosry4eHHBIX JaHHBIX H3yYCHUE 3200JIEBAHMI TOMATOB 1 MX MATOT€HOB SIBISIETCS KIIFOUEBBIM AT pa3pabOTKH 3¢-
(DEeKTHBHBIX MEp IO 3aIIUTE U MOBBIIICHUIO YCTOWINBOCTH 3TOTO BaKHOTO CEITbCKOXO3IHCTBEHHOTO PACTEHUS K HMH(EKIHAM,
YTO, B CBOIO OY€PE.Ib, CIIOCOOCTBYET YIAYUIICHUIO KauecTBa M YBEIHUCHHIO 00hEMOB €ro mpou3BoacTBa. s 6oiee a3 dek-
THUBHOH IMarHOCTHKH 3a00J€BaHUN pacTeHUH, HICHTU(HUKAINH TATOTEHOB U UX KOJIWYECTBA MBI PEKOMEHYEM MPOBOANTH
MOJIMMEPA3HyI0 HEMHY0 PEAKIHI0. DTO CBsI3aHO ¢ TeM, 9To [TLIP-anarnocTika sSBIsSeTCss cCaMbIM TOYHBIM U OBICTPBIM aHAIH-
30M /TSI BBISIBJICHHS IIPHCYTCTBYIOIIETO MTATOT€HA B HCCIIELYEMbIX MaTepHaiax. DTOT METO/ ITO3BOJISICT OMPEIEIUTD HATIMIHE
MaToTeHa, JaXKe €CIIM B 00pasiie MPUCYTCTBYET BCero HecKombko Moiekyn JHK.

KuroueBble cjioBa: momvam, 6onesnu. Bozoyoumenu, Alternria spp., Apiospora spp., Fusarium spp.
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OPTAJIBIK /KOHE COJITYCTIK KASAKCTAHJAFBI KbI3AHAK KEMICTEPIHIH
KO3ABbIPFBIIITAP TOIITAMACBIH /KACAY /KOHE OJIAPFA KYJIBTYPAJJABI-MOP®OJIOI USIJIBIK
CHUITATTAMA BEPY
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Coken Ceughyinun amoinoazol Kazax azpomexnuxanvis 3epmmey yHueepcumemi, Acmana

* ABrop-koppecrnionieHT: Baneesa J[.M., valeeva.dana2002(@mail.ru

AHJIATIIA

Byn makanazna MaHbI3Ibl KOKOHIC TAKbUIIAPBIHBIH Oipi —KbI3aHAK, COHIAK-aK OHBIH €1 HapbIFbIHIAFbI JKaFIaibl TYpalIbl
3epTTey KapacTheipbuiansl. Kpl3aHak sxeMicTepi KOPEKTiK 3aTTapra 0ail, hapMaKoIOrusuIbIK KACHETTepPre He KIHE Oapbl
ecipy aybUIIapyalblIbIK S)KOHOMUKAChIHA aifTapIIbIKTal acep ereai. OciMaikke apTypii (hakTopIiap/bIH Scepine OaiIaHbICThI
KbI3aHaK >KeMICTEp/iH carachl MEH JIOMiH ©3repTeTiH aypynapra oeiiiM. Onap ®epriJikTi ecy GakTopiapbiHa J1a, apTThl TypAe
OaKTEePHUSUIBIK, CAaHBIPAYKYJIAK )KOHE BUPYCTHIK OOJIBII OOJIIHETIH JKYKIAaJbl aypyJiapFa Ja YIIblpaybl MYMKIiH.
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3eprreyaig MakcaThi—Opransik xkoHe ConTycrik KazakcTanmarsl KbI3aHAK KEMICTEPIHIH HETi3ri KO3IBIPFBIITAPHIH,
COHJIai-aK OJIap/IbIH MOJICHH JKOHE MOP(OIOTHSUTBIK CUTIATTaMAIapbIH aHBIKTAy. [laTorenaep xuHarbiH Kypy. OCbl MaKcaTTapra
JKETy YIIiH 3aKbIMJaJIFaH 3aKbIMIaHFaH KbI3aHaK JKEeMICTEpiH xuHay, (peron-xnopodopmastl JJHK skcrpakuumsics! aniciMen
JKYKTBIPFAH KbI3aHAK )KEMICTEPiHIH TiHACPIHEH (PUTOMATOTCH/IIK ATOreHIEP/Ii OKIayJiay, MUKPOCKOIHSIHBI KOJIZIAHA OTHIPBIIT
MaTOTCHIIK MITAMMAAP/IbIH MOJICHU KoHE MOP(HOIOTUsIbIK cunaTTamanapbl, [ITP ceiHaFbl MEH CEKBECHUPIICY apKbLIbI
OKIIIAyJIAaHFaH [TaMMIaP/Ibl TCHETUKAJIBIK COUKECTCHIIPY CUSKTHI JICTEP KOJIJaHBUIAIBI.

3eprrey HoTwkeciHae KazakcTaHHbIH opTYypiIi aliMakTapbiHaH S0-re XKybIK KbI3aHaK KeMici pIKTeiIT aJIbIH/IbI, OHBIH iIIiH/Ie
Alternaria spp TYKbIMAAchIHA JKaTaTBIH TTaTOTEHACPAIH 36 yirici Oeminmi., Apiospora spp. xoHe Fusarium spp., TOH MaJie-
HU-MOP(]OJIOTHSUTBIK KHE (DH3HOIIOTHSUTBIK-ONOXUMUSIIBIK OCTiIepMeH, COHIali-aK MOJIEKYIaJIbIK-TeHETHKAIIBIK COHKECTCH-
JpY KYPri3ingi, oHbIH Oapbickinna Alternaria alstroemeriae, Apiospora sacchari xane Fusarium equiseti Typiiepi aHbIKTaII/IbL.

AJIBIHFAH MAJIIMETTepre CyleHe OTBIPBII, KbI3aHaK aypyJiapbl MEH OJapblH KO3IBIPFBIITAPBIH 3ePTTEY OCHI MaHBI3/IbI
AyBUTIIAPYAIIBUTBIK 3aYBITEIHBIH HH()EKIMITapFa TO3IMIUTITIH KOpFay jKOHE jKaKcapTy YIIH THIMI Mapazapabl 93ipiaeymiH
KinTi 6076 TaOBITAABL, OYIT ©3 Ke3eTiHAe camaHbl JKaKcapTyFa jKOHE OHBIH OHJIPICIH apTTRIpyFa BIKIIAN eTei. OciMIiK
aypyJapblH THIMAIPEK THArHOCTHKAJAY, KO3IBIPFBILITAPIbI )KOHE OJIap/IbIH CaHbIH aHBIKTAY YIIiH ITOJUMEpasbl Ti30eKTi
PeaKIISHEI KYprizyai yeeiHaMbi3. Cebe6i [ITP nnarnocTukacsl 3epTTENeTiH MaTepHasiapIaFbl MATOTeHIl aHBIKTAY YIIiH €H
JIOIT YKOHE JKBUTAAaM Tanaay Oomsi Tadsmanel. by onic yarige 6ipaemre JITHK mMonmekynamapsr Oosica n1a, maTOreHHIH O0TyBIH
aHBIKTayFa MYMKIHIIIK Oepei.

Tyitin ce3nep: xvizanax, aypyiap, Ko3ovipvuuumap, Alternria spp., Apiospora spp., Fusarium spp.
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