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ABSTRACT

Fungal diseases cause significant damage to the yield of spring soft wheat. Currently, the main method for combating these
diseases in agricultural production is treating seeds with fungicides. However, breeding resistant varieties is a more promising
approach. This can be achieved by crossing varieties of spring triticale with spring soft wheat to develop resistance to these
pathogens. The search and selection of suitable initial forms can be conducted in vitro using special nutrient media to identify
resistant varieties of spring soft wheat, spring triticale, and their hybrid forms. We have studied 22 seed samples, including
various varieties of spring soft wheat, spring triticale, hybrid forms from crossing these species, and wild wheat species. We

assessed their resistance to fungal pathogens, specifically Alternaria spp. and Fusarium spp.

Key words: pathogenic fungi, Alternaria spp., Fusarium spp., Mucor spp., spring soft wheat, spring triticale, wild wheat

species, hybrid plant forms, resistance to fungal diseases.

1. INTRODUCTION

A significant portion of agricultural enterprises worldwide,
including in Kazakhstan, focuses on growing wheat and pro-
ducing various products derived from it [1]. Wheat production
is crucial for ensuring global food security. However, several
factors, both biological and non-biological, can significantly
impact the yield of this crop. These factors include environ-
mental conditions, climate change, herbivorous insects that
damage plants, and fungal and viral diseases [2].

One of the most significant challenges in wheat cultiva-
tion is the prevalence of diseases caused by various patho-
genic fungi. These diseases are widespread in nearly all re-
gions where grain crops are grown [3]. The incidence of such
diseases is influenced by factors including the type of patho-
gen, weather conditions, humidity, and the susceptibility of
wheat varieties. It is important to note that disease outbreaks
can vary widely depending on the season and cultivation zone.
For instance, some types of rust have the potential to destroy
up to 100 percent of certain wheat varieties, posing a severe
threat to global agriculture. According to the Food and Ag-
riculture Organization of the United Nations (FAO), annual
global wheat crop losses due to diseases and pests increased
from 52.2 million tons in 1986-1990 to 70 million tons in
1998-2005 [4].

Fungal diseases significantly reduce crop yields in grain
crops and have been identified in nearly all countries and re-
gions around the world. Scientists have documented approx-
imately 50 species of fungi that can partially or completely
destroy crop root systems. Among grain crops, complex fungi
of the genus Fusarium are particularly prevalent [5]. Com-
mon pests in wheat crops include Bipolaris sorokiniana, var-
ious species of Alternaria, Fusarium, and Penicillium. These
fungi are major causative agents of root rot and diseases such

as black ear disease [6]. In northern Kazakhstan, as well as
in the western and eastern regions of the republic, the most
prevalent and harmful diseases include helminthosporium-fu-
sarium root rot, brown rust, stem rust, septoria leaf spot, and
yellow spot of wheat. These diseases are transmitted through
seeds, persist in post-harvest residues in the soil, and spread
via airborne droplets or transmission [7].

Each year, grain crops are affected by root rot, leaf septo-
ria, powdery mildew, pyrenophorosis, and brown rust, which
lead to reduced yields and deteriorated quality of plant prod-
ucts. This situation necessitates protective measures through-
out the growing season [8]. Fungicides are widely used
globally to combat root and leaf-stem infections. However,
selective breeding can also make a significant contribution
to the fight against fungal diseases in cereal crops. Therefore,
developing source material for breeding spring soft wheat va-
rieties resistant to fungal diseases is crucial for preventing
crop losses.

A relatively large number of fungal-resistant plant forms
can be found among the biological diversity of wild wheat
species and crops such as spring or winter triticale. Triticale
(xTriticosecale Wittmack) is an intergeneric hybrid obtained
by crossing tetraploid wheat (Triticum turgidum ssp. durum,
genome AABB) with diploid rye (Secale cereale L., genome
RR), resulting in a hexaploid genetic structure (AABBRR)
with 2n = 6x = 42 chromosomes [9]. Modern commercial
spring triticale varieties are nearly completely resistant to
biotrophic pathogens, including powdery mildew, leaf rust,
stripe rust, and stem rust.

The aim of our work was to study the sensitivity of hybrid
forms of plants obtained on the basis of intergeneric crossings
of different varieties of spring soft wheat, spring triticale and
wild wheat species to such fungal pathogens as Alternaria
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spp., Fusarium spp., Mucor spp.

2. MATERIALS AND METHODS

The seed material fully complied with the requirements of
GOST 12044-93, «Seeds of Agricultural Crops: Methods for
Determining Disease Contamination.»

The seeds of hybrid plant forms, spring soft wheat variet-
ies, and spring triticale were first washed under running wa-
ter for 1-2 hours. They were then disinfected with 96% alco-
hol for 1-2 minutes. After disinfection, the seeds were rinsed
with sterile water and dried between layers of sterile filter pa-

per. Ten seeds were placed in each Petri dish and incubated in
a thermostat at 25-27 °C for germination, a process that typ-
ically lasted from 7 to 10 days. To examine the seeds for the
presence of pathogens, a small portion of the growing colony
was observed in a drop of water under a Zeiss AxioScope A1l
microscope. The study was conducted on 22 seed samples,
including different varieties of spring soft wheat, spring trit-
icale, various hybrid forms from crossing spring soft wheat
with spring triticale, and wild wheat species (Table 1).

Statistical analysis of the results was conducted using stan-
dard methods in Microsoft Excel.

Table 1 — Varieties and Hybrid Forms of Spring Soft Wheat and Spring Triticale Used in Studies on Resistance to Fungal

Diseases.

# Hybrids / Varieties Characteristics
1 | Lider 80*Dauren Soft spring wheat x Spring triticale
2 | KS 115/09-1* Dauren Soft spring wheat x Spring triticale
3 | Uralsibirskaya 2* Dauren Soft spring wheat x Spring triticale
4 | Rossika*Chelyaba Rannya Spring triticale x Soft spring wheat
5 | Rossika * Chelyaba Rannya Spring triticale x Soft spring wheat
6 | Akmola 2* Rossika Soft spring wheat % Spring triticale
7 | Svetlanka* Rossika Spring wheat x Spring triticale

8 | Lutescens Ne97*XN 08 Spring wheat x Spring wheat

9 | Spelta*Lyt 1300 Wheat x Soft spring wheat

10 | Spelta*Lyt 1300 Wheat x Soft spring wheat

11 | Amigo*Akmola Spring triticale x Soft spring wheat
12 | Norman*Astana Spring triticale x Soft spring wheat
13 | Kamut*Pirotrics Wheat x Soft spring wheat

14 | Astana*Persicum Soft spring wheat x wheat

15 | Polba*Gganni Wheat x Spring wheat

16 | Amigo*Akmola Spring triticale x Soft spring wheat
17 | Astana Soft spring wheat

18 | Akmola 2 Soft spring wheat

19 | Svetlanka Spring wheat

20 | Rossika Spring triticale

21 | Chelyaba Rannya Soft spring wheat
22 | Pirotrics 28 Spring wheat

3. Results Pure cultures were isolated from the primary culture to

In the experiment, the pathogen identification process in-
volved several stages, starting with pathogen inoculation on
PDA nutrient medium. The crops were then incubated at 22-
25°C for 3-15 days. The results of the primary sowing of hy-
brid crop seeds are illustrated in Figures 1-3. These results re-
vealed several hybrids and varieties with varying degrees of
resistance to fungal infections. Seven hybrids (Nos. 1, 2, 3, 4,
7,10, 12) and one Astana variety (No. 17) exhibited no resis-
tance to fungal infections (Figure 1).

Seven hybrids (Nos. 6, 8, 9, 11, 13, 14, 16, 18) and one
variety, Akmola 2 (No. 18), demonstrated reduced resistance
to fungal pathogens (Figure 2). Conversely, some of the stud-
ied material showed resistance to fungal pathogens, includ-
ing three hybrids (Nos. 5, 15, 20) and three varieties (Nos. 19,
21, 22) (Figure 3).
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identify the pathogens based on their cultural and morpholog-
ical characteristics. The culture process was continued until
characteristic sporulation appeared. These sporulations were
then subjected to macroscopic examination to determine the
identity of the fungal cultures. This method ensures accurate
pathogen identification, which is critical for precise diagno-
sis (Figure 4).

Figure 4 shows pure cultures of primary fungal pathogens
infecting cereal crops isolated from hybrid cultivars: Alter-
naria spp., Fusarium spp., and Mucor spp.

Alternaria spp. (Figure 4A): Colonies initially appear
salmon-pink or light gray, darkening to gray or olive over
time. They are fluffy or woolly with a moderate growth rate.
Micromorphology: Hyphae are septate and vary from light
to dark brown. Conidiophores are brown, straight or slightly
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Figure 2 — Microbiological Analysis of Hybrids and Varieties Showing Reduced Resistance to Fungal Pathogens.

curved, up to 50 um long, with 1-3 septa. Conidia are golden
brown, forming long, branching chains of 10 or more, with
variable shapes (ovoid, inversely club-shaped, inversely pyr-
iform) and an apical beak. They have 3-8 transverse and 1-2
longitudinal septa [10, p. 22].

Fusarium spp. (Figure 4B): Colonies are flocculent (cot-
ton wool-like) with white aerial mycelium that has a slightly
violet tint, and the reverse side varies from colorless to dark
violet, with rapid growth. Micromorphology: Hyphae are sep-
tate and have a violet tint. Conidiophores are short. Macroco-
nidia are numerous, 23—54 x 3—4.5 um in size, slightly sick-
le-shaped, thin-walled, and have 3-5 septa [10, p. 196].

Mucor spp. (Figure 4C): Colonies are gray on the surface
and vary from gray to yellow-gray on the reverse side. The
mycelium has a hairy texture and grows rapidly, often cov-
ering the entire Petri dish in a few days. Micromorphology:
Hyphae are broad and sparsely septate. Sporangiophores are

short (<18 um), tapering toward the apex and septate. Sporan-
gia are spherical (20-80 um) and gray-black. Sporangiospores
(4-8 um) are subspherical or elliptical [10, p. 266].

4. DISCUSSION

Alternaria spp. are responsible for Alternaria infection,
which affects both ears and grains. This infection causes
grains to become discolored, turning dirty gray, and leads to
shrinkage [11]. The extent of damage from Alternaria de-
pends on climatic conditions during grain ripening and storage
practices. Improper storage can lead to mold development and
reduced crop quality [12]. Alternaria is especially prevalent in
years with high temperatures (above 24°C) and high humidity
during wheat anthesis and the milky stage of grain develop-
ment. Seeds infected with Alternaria are physiologically un-
derdeveloped, exhibiting low germination energy and viabil-
ity. Plants grown from such seeds show stunted growth and
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Figure 4 — Microbiological Analysis of Hybrids and Varieties
Exhibiting Resistance to Fungal Pathogens.

development, resulting in reduced yields [13]. Additionally,
many Alternaria species produce toxins harmful to humans
and animals, adversely affecting seeds and seedlings, which
impacts plant growth, development, and productivity [14].

Fusarium spp. are known to cause Fusarium wilt, leading
to significant losses in both yield and grain quality. Infection
with Fusarium fungi reduces germination vigor and seed vi-
ability. Some Fusarium species produce mycotoxins such as
deoxynivalenol (DON), T-2 and HT-2 toxins, zearalenone, and
nivalenol, which contaminate grain and render it unsuitable
for food and feed purposes [15].

Figure 4 — Pure Cultures of Fungal Infections and Their
Microscopy: A - Alternaria spp., B - Fusarium spp., C -
Moucor spp.

Mucor spp., saprophytic fungi, often result from improper
seed storage conditions. These fungi can spoil seeds under
high humidity, making them unsuitable for sowing or ani-
mal feed [16]. Additionally, some saprophytic organisms that
develop on grains under high humidity conditions can pro-
duce toxic substances that further degrade seed quality and
safety [17].

30

Fungal diseases can cause significant damage to spring
soft wheat and other cereal crops. Currently, the primary
method for protecting spring soft wheat seeds from fungal
diseases is seed treatment with fungicides, which is a manda-
tory and crucial practice in agricultural production. However,
many researchers believe that the most promising approach
to combating fungal diseases is the development and selec-
tion of resistant varieties.

Breeding institutions in Northern Kazakhstan have not
yet addressed this issue comprehensively. In our studies, sev-
eral hybrids exhibited low resistance to fungal diseases: Lider
80 x Dauren (Soft Spring Wheat % Spring Triticale), KS
115/09-1 x Dauren (Soft Spring Wheat x Spring Triticale),
Uralsibirskaya 2 x Dauren (Soft Spring Wheat X Spring
Triticale), Rossika x Chelyaba Rannya (Spring Triticale x
Soft Spring Wheat), Svetlanka x Rossika Spring (Wheat x
Spring Triticale), Spelta x Lyt 1300 (Wheat x Soft Spring
Wheat), Norman x Astana (Spring Triticale x Soft Spring
Wheat).

Hybrids showing average resistance to fungal diseases in-
cluded: Akmola 2 x Rossika (Soft Spring Wheat x Spring
Triticale), Lutescens Ne97 x XN 08 (Spring Wheat x Spring
Wheat), Spelta x Lyt 1300 (Wheat x Soft Spring Wheat),
Amigo X Akmola (Spring Triticale X Soft Spring Wheat),
Kamut x Pirotrics (Wheat x Soft Spring Wheat), Astana x
Persicum (Soft Spring Wheat x Wheat).

Varieties and hybrids with demonstrated resistance to
fungal diseases were: Rossika (Spring Triticale), Svetlanka
(Spring Wheat), Pirotrics 28 (Spring Wheat), Chelyaba
Rannya (Soft Spring Wheat), Rossika x Chelyaba Ran-
nya (Spring Triticale X Soft Spring Wheat), Polba X Gganni
(Wheat x Spring Wheat).

This material is of great interest for use in the selection
process of spring soft wheat, aiming to create varieties resis-
tant to fungal diseases.

CONCLUSION

Fungal diseases significantly impact the productivity of
spring soft wheat. Currently, fungicides are a primary method
for protecting spring soft wheat varieties from these diseases.
However, a promising approach to combating fungal diseases
is the development of resistant varieties. To create spring soft
wheat varieties resistant to fungal diseases, initial material for
selection can include varieties of spring triticale and spring
soft wheat that have shown resistance to these pathogens. The
search for such initial forms can be conducted in vitro using
specialized nutrient media to identify resistance to the spe-
cific pathogens.

CONFLICT OF INTEREST

There are no conflicts of interest to declare.

ACKNOWLEDGMENTS

This work was conducted as part of the Scientific and
Technical Program of the Scientific Committee of the Minis-
try of Science and Higher Education of the Republic of Ka-
zakhstan, BR21882327 «Development of New Technologies
for Organic Production and Processing of Agricultural Prod-
ucts.»



Journal of Biological Research 1 (1), 2024: pp. 27-33.

LITERATURE

1. Aonynnoes @.M., llIsuguenko B.K., Kusu B.C.
WneHTudukanus reHoB MIISHUIBI, 00YyCIaBIMBAIOIINX
YCTOWYUBOCTH 1O OTHOLICHHUIO K MATOr€HHBIM I'pudam //
Bectauk Hayku Kazaxckoro arpoTeXHMYeCKOro yHUBEpPCUTETA
M. C.CelipymnHa (MEeXAUCHUIITMHAPHBIH). - 2021. - Ne2
(109). - C.191-202.

2. Zhang P, Liu Y., Liu W., Cao M., Massart S., Wang
X. Identification, Characterization and Full-Length Sequence
Analysis of a Novel Polerovirus Associated with Wheat Leaf
Yellowing Disease // Front. Microbiol. —2017. — Vol. 8. — P.
1689. https://doi.org/10.3389/fmicb.2017.01689.

3. Kommnbaer M., SxpaBu A., Pcammes II.C.,
KanapbexoBa A.b. loctmxkenns n Korimmmbaes M., SIxpsaBu
A., Pcanues II.C., )Kanap6exkoBa A.b. JlocTHKeHUs U
TIEPCTIEKTHBBI CEIEKIMN 03UMOM TIIEHUIIB! HA yCTOIHYMBOCTh
k O6ome3HsaM B LleHTpanpHOi A3 // bronorndeckre 0CHOBEI
CENeKINY 1 TeHO(OH 1A pacTeHnit: Marep. MeKIyHap. HaydH.
xoH(. — Ammarsr, 2005. — C. 117-121.

4. An Introduction to the Basic Concepts of Food Secu-
rity. Food Security Information for Action. Practical Guides
[Electronic resource] / Published by the EC FAO Food Secu-
rity Programme. — FAO, 2008. 3 p.

5. 3azumko M.U., By3bko B.1O., Cuaax I1.B., Cunopon
H.M., Pynauukas JI.B. KoMmmiekcHas 3amuTta ceMsiH U
BCXOJ0B O3UMOW MIICHUIBI OT Oosie3Helt // 3amura u
kapaHTHH pacteruid. — 2013. — Ne 9. — C. 19-22.

6. Bnacenko H.T., CnoboqunkoB A.A., EroperueBa M.T.
OOBIKHOBEHHAs! KOpPHEBAsl THWJIb SIPOBOM MIICHUIIBI NTPU
Bo3eibIBaHuM 110 TexHosornu No-Till // 3anmra u kapanTHH
pactenuii. —2015. —-Ne 9. — C. 18-20.

7. Koitmmbaes M. Ponb ycTOHYNBBIX K O0JIE3HIM COPTOB
B MHTETPUPOBAHHON 3aIIUTE MIICHUIIBI // 3aIiTa 1 KapaHTHH
pactenuil. — 2008. — Ne3. — C.30-32.

8. Tommmosa O.T., lllmatosa T.B., llItepamuc M.B.
Buonpenaparsr npoTuB Bo30yauTeNel O0IC3HEH pacTeHU B
yenoBusx 3amagaoit Cubupn// Arpoxumms. — 2009.— Ne 1.—
C.50-54.

9. Oettler G. The fortune of a botanical curiosity-triticale:
Past, present and future // J. Agric. Sci. —2005. — Vol. 143. —
P. 329-346.

10. Catron /I. OnpenenuTtens NaTOTEHHBIX W YCIOBHO
MaTOTeHHBIX TPHOOB. — M.: Mup. —2001. — 32 - 266¢.

11. Logrieco A., Moretti A., Solfrizzo M. Tokcunsr Al-
ternaria v OOJIE3HN pacTCHUIl: 0030p MPOUCXOKACHUS,
pactpoctpanenus u puckos // World Mycotoxin J. — 2009. —
Vol. 2. — P. 129-140. https://doi.org/10.3920/WMJ2009.1145.

12. Magan N., Cayley G.R., Lacey J. Effect of water ac-
tivity and temperature on mycotoxin production by Alter-
naria alternata in culture and on wheat grain // Appl. Envi-
ron. Microbiol. — 1984. — Vol. 47. — P. 1113-1117. https://doi.
org/10.1128/AEM.47.5.1113-1117.1984.

13. Thomma B.P. Alternaria spp.: from general saprophyte
to specific parasite // Mol. Plant Pathol. — 2003. — Vol. 4(4). —
P. 225-36. https://doi.org/10.1046/j.1364-3703.2003.00173 x.

14. Logrieco A., Moretti A., Solfrizzo M. Alternaria tox-
ins and plant diseases: An overview of origin, occurrence and

risks // World Mycotoxin J. — 2009. — Vol. 2. — P. 129-140.
https://doi.org/10.3920/WMJ2009.1145.

15. Girolamo A., Ciasca B., Pascale M., Lattanzio V.M.T.
Determination of Zearalenone and Trichothecenes, Including
Deoxynivalenol and Its Acetylated Derivatives, Nivalenol, T-2
and HT-2 Toxins, in Wheat and Wheat Products by LC-MS/
MS: A Collaborative Study // Toxins (Basel). — 2020. — Vol.
12(12). — P. 786. https://doi.org/10.3390/toxins12120786.
PMID: 33322050; PMCID: PMC7763284.

16. Magan N., Sanchis V., Aldred D. Role of spoilage
fungi in seed deterioration // In Fungal Biotechnology in Agri-
cultural, Food and Environmental Applications. Marcel Dek-
ker: New York, NY, USA, 2004. — P. 311-323.

17. George M.M., Nisha K., Lekhana S.M. et al. Patulin:
a potentially harmful food contaminant // Int. J. Chem. Stud.
—2022.—-Vol. 10. - P. 11-18.

REFERENCES

1. Abdulloev F.M., Shvidchenko V.K., Kijan V.S. Identi-
fikacija genov pshenicy, obuslavlivajushhih ustojchivost’ po
otnosheniju k patogennym gribam (Identification of wheat
genes that determine resistance to pathogenic fungi) // Vestnik
nauki Kazahskogo agrotehnicheskogo universiteta im. S.Sej-
fullina (mezhdisciplinarnyj). - 2021. - Ne2 (109). - C.191-202.

2. Zhang P, Liu Y., Liu W., Cao M., Massart S., Wang
X. Identification, Characterization and Full-Length Sequence
Analysis of a Novel Polerovirus Associated with Wheat Leaf
Yellowing Disease // Front. Microbiol. —2017. — Vol. 8. — P.
1689. https://doi.org/10.3389/fmicb.2017.01689.

3. Kojshibaev M., Jah’javi A., Rsaliev Sh.S., Zhanarbe-
kova A.B. Dostizhenija i Kojshibaev M., Jah’javi A., Rsaliev
Sh.S., Zhanarbekova A.B. Dostizhenija i perspektivy selekcii
0zimoj pshenicy na ustojchivost’ k boleznjam v Central’noj
Azii (Achievements and prospects of winter wheat breeding
for disease resistance in Central Asia) // Biologicheskie os-
novy selekcii i genofonda rastenij: Mater. mezhdunar. nauchn.
konf. — Almaty, 2005. — S. 117-121.

4. An Introduction to the Basic Concepts of Food Secu-
rity. Food Security Information for Action. Practical Guides
[Electronic resource] / Published by the EC FAO Food Secu-
rity Programme. — FAO, 2008. 3 p.

5. Zazimko M.I., Buz’ko V.Ju., Sidak P.V., Sidorov N.M.,
Rudnickaja L.V. Kompleksnaja zashhita semjan i vshodov
ozimoj pshenicy ot boleznej (Integrated protection of seeds
and seedlings of winter wheat from diseases) // Zashhita i
karantin rastenij. — 2013. — Ne 9. — S. 19-22.

6. Vlasenko N.G., Slobodchikov A.A., Egorycheva M.T.
Obyknovennaja kornevaja gnil’ jarovoj pshenicy pri vozde-
lyvanii po tehnologii No-Till (Common root rot of spring
wheat during cultivation using No-Till technology) // Zash-
hita i karantin rastenij. — 2015. —-Ne 9. — S. 18-20.

7. Kojshibaev M. Rol’ ustojchivyh k boleznjam sortov
v integrirovannoj zashhite pshenicy (The role of disease-re-
sistant varieties in integrated wheat protection) // Zashhita i
karantin rastenij. — 2008. — Ne3. — S.30-32.

8. Tomilova O.G., Shpatova T.V., Shternshis M.V. Bio-
preparaty protiv vozbuditelej boleznej rastenij v uslovijah

31



Type: Original Research

Zapadnoj Sibiri (Biopreparations against plant pathogens in
Western Siberia) / Agrohimija. — 2009.— Ne 1.— S.50-54.

9. Oettler G. The fortune of a botanical curiosity-triticale:
Past, present and future // J. Agric. Sci. —2005. — Vol. 143. —
P. 329-346.

10. Satton D. Opredelitel’ patogennyh i uslovno patogen-
nyh gribov (Identifier of pathogenic and opportunistic fungi.).
—M.: Mir. —2001. — 32 - 266s.

11. Logrieco A., Moretti A., Solfrizzo M. Toxcunsr A/-
ternaria v 00JE3HN PAacTEHHI: 0030p MPOUCXOKICHHUS,
pacripoctpanenus u puckos // World Mycotoxin J. — 2009. —
Vol. 2. — P. 129-140. https://doi.org/10.3920/WMJ2009.1145.

12. Magan N., Cayley G.R., Lacey J. Effect of water ac-
tivity and temperature on mycotoxin production by Alter-
naria alternata in culture and on wheat grain // Appl. Envi-
ron. Microbiol. — 1984. — Vol. 47. — P. 1113—1117. https://doi.
org/10.1128/AEM.47.5.1113-1117.1984.

13. Thomma B.P. Alternaria spp.: from general saprophyte
to specific parasite / Mol. Plant Pathol. —2003. — Vol. 4(4). —
P. 225-36. https://doi.org/10.1046/j.1364-3703.2003.00173 x.

YK 579.8.06; 632.3.01/.08; 632.4.01/.08

14. Logrieco A., Moretti A., Solfrizzo M. Alternaria tox-
ins and plant diseases: An overview of origin, occurrence and
risks // World Mycotoxin J. — 2009. — Vol. 2. — P. 129-140.
https://doi.org/10.3920/WMJ2009.1145.

15. Girolamo A., Ciasca B., Pascale M., Lattanzio V.M.T.
Determination of Zearalenone and Trichothecenes, Including
Deoxynivalenol and Its Acetylated Derivatives, Nivalenol, T-2
and HT-2 Toxins, in Wheat and Wheat Products by LC-MS/
MS: A Collaborative Study // Toxins (Basel). — 2020. — Vol.
12(12). — P. 786. https://doi.org/10.3390/toxins12120786.
PMID: 33322050; PMCID: PMC7763284.

16. Magan N., Sanchis V., Aldred D. Role of spoilage
fungi in seed deterioration // In Fungal Biotechnology in Agri-
cultural, Food and Environmental Applications. Marcel Dek-
ker: New York, NY, USA, 2004. — P. 311-323.

17. George M.M., Nisha K., Lekhana S.M. ef al. Patulin:
a potentially harmful food contaminant // Int. J. Chem. Stud.
—2022. - Vol. 10. - P. 11-18.

YCTOMYUBOCTH K TPUBHBIM 3ABOJIEBAHUSIM ®OPM PACTEHHUM, CO3JAHHBIX HA
OCHOBE CKPEIIMBAHHU COPTOB SIPOBOM MSIT'KOM MIIEHUIIBI C COPTAMHU SIPOBOT'O
TPUTUKAJIE U JUKUMHU BUJTAMMU MIHEHUIBI

Cmarysiosa A.M.", ConoBbes O.B.%, 3auka B.B.2, IlIsnauenko B.K.?

! Cubupckuil hedepanvhbplil Hayunblil yenmp azpoduomexronoeuti Poccuiickoil akademuu nayk, Kpacrhoobcek, Hosocubupckas

obnacme, Poccus.

? Cesepo-Kazaxcmanckas cenvcroxossicmeennas onsimuas cmanyus, [lazananet, Kazaxcman

*Koppecnongent asrop: Cmarynosa A.M., smagulova0ll4@gmail.com.

ABCTPAKT

['puOHble 3a00sIeBaHNS HAHOCST OLIyTUMBIH BpEJ ypO’Karo sSpOBOM MTKOH mmeHuubl. B Hacrosmee Bpems B

CEIIbCKOXO03sIHCTBEHHOM IIPOM3BOJICTBE OCHOBHBIM METOZI0M OOPHOBI C IAHHBIM BHIOM 3a00JI€BaHUs SIBJSIETCS IIPOTPABIMBAHUS
CeMSIH COPTOB JIaHHOM KyJbTyphl pyHrununamu. OpHako Hambosee MepcrneKTHBHBIM METOJ0M OOphOBI C TPUOHBIMU
3a00JIeBaHUSIMH SIBIISIETCSI BHIBEJICHNE YCTOMUYMBBIX cOpToB. CoO3/1aHKE TAKUX COPTOB BOZMOXKHO HAa OCHOBE MCITOJIb30BAHMS
B CKpEIIMBAHUAX COPTOB APOBOr0 TPUTHUKAJIE U COPTOB SIPOBOI MATKOM MINEHUIBI K JaHHOMY BUAy naTtoreHa. [louck u
0TOOp TAaKHUX MCXOIHBIX (DOPM JUISI CEJIEKIIMU MOKHO IPOBOJUTH Ha CHEIMAIbHBIX MUTATEIBHBIX Cpesiax in vitro myrem
HICHTH(UKALUU COPTOB SIPOBOW MATKOM MIIEHHUIIBI U SPOBOT0 TPUTHKAJE, a TaKKe TMOPUAHBIX (GOPM MEXay JaHHBIMH
KyJIbTypaMH Ha JaHHbIA BUA naToreHa. Hamu npoezeHs! ncenenoBanus 22 00pas3oB CEMEHHOI0 MaTepualia, IpeIcTaBIeHHOTO
Pa3IMYHBIMU COPTaMHM SIPOBOW MST'KOM IIIEHMIBI, SIPOBOTO TPUTHKAJIE, PA3IMYHBIMUA THOPUIHBIMU (DOPMaMH PACTEHHMH,
TIOJTyYEHHBIMH OT CKPEIIMBAHHS COPTOB SPOBOM MSTKOH MIIIEHUIIBI C COPTAMHU SPOBOIO TPUTHKAJIE U AUKHUMH BHAMH ITIICHULIBL.
YcraHoBIEHa CTENeHb YCTOMYMBOCTH K TPUOHBIM BO30ynutensam Alternaria spp. v Fusarium spp.

Ki1roueBble ci10Ba: maTtoreHusle rpudsl, Alternaria spp., Fusarium spp., Mucor spp., ipoBast MsiTKasi NIICHALA, SPOBOE
TPUTHKAJIE, TUKUE BUBI IIICHNL], THOPHUIHBIE ()OPMBI PACTEHHI, YCTOWIMBOCTh K TPUOHBIM 3a00I€BaHUSM.
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AHJIAIITA

JKaznpik sxyMcak OugaiiiplH oHIMIHEe CaHBIpayKYJIaK aypyJaapbl alTapiablKTai 3usH kenTipeai. Kasipri Tapaa aysuimapy-
AIIBUIBIK OHIIPICIHAC aypyAbIH OYJI TYPIMEH KYPECYIIH HEri3r1 9/1iCi OChI AaKBbUIIBIH TYKBIMBIHBIH COPTTAPBIH (DYyHTHIIUATEP-
MEH eMjiey O0JbIn TabbuTa bl Aaiina, caHpIpayKyJIaK aypyJIapbiMeH KYPecy/IiH eH MEepCeKTUBTI 9/1ici - TO3IMI1 COPTTapIbl
JambITy. JKa3/IbIK TPUTHKAIIE COPTTAPI MEH JKa3/IbIK dKyMCaK Ou/aii COPTTAPbIH HIAFbUIBICTHIPY apKbUIbI OChI IIATOTCHHIH TYpiHEe
TO3IMAUTIKTI KaJbIITACTRIpYAa Mainanansuiaasl. CeleKusiFa apHaaFaH OChIHIal OacTankbl GopManap/sl i37ey KoHe ipik-
Tey/l JKa3JIbIK )KyYMcaK OumIail MeH sKa3IblK TPUTHKAIIE COPTTAPbIH, COHIal-aK OChI JAKbUIAAp apachbIHAaFel THOPUATI hopma-
JIapJibl MATOTeHHIH OChI TYPiHE COMKECTEHAIPY apKbUIbI in Vitro apHalbl KOPEKTIK opTajap/a xKyprizyre 0omassl. bi3 ska3nbik
JKYMCaK OUJaiIbIH OpPTYPIIi COPTTAPHI, KA3ABIK TPUTHKAIE, JKa3/IbIK KYMCAK Ouail copTTapbl MeH OMaiabIH xKabalbl co-
PTTapbIH MIAFBUIBICTPYAAH alIbIHFAH OCIMIIKTEPIIH opTYpii THOpUATI hopMaapbl KOPCETUITEH TYKBIMIBIK MaTepHaIbIH 22
YATICiH 3epTTenik. Alternaria spp. xoue Fusarium spp. CAaHBIPAYKYJIaK KO3ABIPFRIITAPBIHA TO3IMIUTIK TOpPEKeCi aHBIKTAIIIBI.

Tyiinai ce3mep: maroreHai caHsipayKysiakTap, Alternaria spp., Fusarium spp., Mucor spp., )a3[IbIK KYMCaK Ounau,
KOKTEMT1 TPUTHKaJIE, xabaiibl Oumai Typiepi, eCiMaikTepiH ruopuaTi GopManapsl, CaHbIpayKyJIaK aypy/iapblHa TO3IMILTIK.
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