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RESISTANCE OF WALNUT VARIETIES TO WALNUT BLIGHT CAUSED BY
PANTOEA AGGLOMERANS IN THE SOUTHERN HORTICULTURAL ZONE OF
KAZAKHSTAN

Abstract

Walnut blight is a harmful disease that affects nut crops. It is caused by the bacterium Pantoea
agglomerans and has become widespread in recent years, posing a serious threat to walnut
plantations. The disease not only destroys more than half of the crop, but also causes bark cracking
and slow crown desiccation, which can lead to further infections. One of the most important
requirements for modern varieties of agricultural plants, including nut crops, is an increased level of
resistance to diseases.

In Kazakhstan, there is currently no data on the spread of diseases of nut crops and resistance
of varieties to harmful diseases. This makes it difficult to recommend a suitable variety for industrial
and private nut orchards. Ipmroving the breeding process and increasing the productivity of walnut
plantations, it is extremely relevant to assess the resistance of varieties to the most dangerous
pathogens.

For the first time in Kazakhstan, a two-year monitoring study was conducted to assess the
resistance of promising walnut varieties and forms to the Pantoea agglomerans, taking into account
the prevailing weather and climatic conditions. The study was carried out on 23 varieties and forms
in the main fruit-growing regions of the country.

It was found that the walnut blight caused by the bacterium Pantoea agglomerans annually
damages walnut plants, and the degree of disease damage depends on the prevailing weather and
climatic conditions.

The research results revealed that the Moldavian variety - Kazaku showed high resistance to
walnut blight. Other resistant varieties are Miroslava, Ovidiu, Germisara, Yarivski, Peshanski,
Kogylnichanu, 185, Lipin 2, Liaohe, Fernor, Plin, and Kishinevski. These varieties showed minimal
damage, not exceeding 2 points, during the years of observation.

These varieties are recommended as suitable varieties for increasing the productivity of
industrial and private nut orchards and improving the breeding process.

Key words: walnut, variety, walnut blight, Pantoea agglomerans, resistance of varieties,
disease development, disease prevalence.

Introduction

Walnut, also known as Juglans regia, is a fruit tree that has been widely cultivated since ancient
times due to its high nutritional and flavor properties [1]. In recent years, it has gained popularity in
the Republic of Kazakhstan due to its increasing demand in both domestic and foreign markets.

As aresult, there has been a growing interest among farmers and private agricultural producers
in cultivating walnuts. This has led to research on the introduction, adaptation, and obtaining of
quality planting material of walnut in Kazakhstan. Disease-resistant varieties are preferred over other
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varieties due to their effectiveness in controlling nut crop diseases and ensuring environmental
protection.

The Republic of Kazakhstan's natural and climatic conditions are favorable for the cultivation
of almost all nut crops. However, introduced varieties may be susceptible or severely affected when
introduced to new countries. Therefore, it is important to ensure that introduced varieties have high
fruit quality and are fully resistant to the most harmful diseases [2, 3].

Currently, only the Thin-shell walnut variety is released in Kazakhstan's Turkestan region. This
variety has no registered originator.

In the Nonchernozem region of the middle zone of Russia, walnut blights have been causing
significant harm, with over 50% of fruits affected, leading to premature shattering [4]. Studies have
identified the bacterium Pantoea agglomerans as a major cause of bacterial diseases in many plants
including maize, banana, mango, and walnut [5, 6, 7].

Pantoea agglomerans is a significant cause of phytophthorosis of walnut, affecting the yield
and quality of walnuts [8]. In Shandong Province, China, pathogens like Alternaria spp., X.
arboricola pv. juglandis, and Pantoea agglomerans were isolated from unripe walnut fruits with
incidences of 76%, 35%, and 45%, respectively, in walnut orchards [9].

In recent years, the Almaty region has also observed damage to walnut by walnut blight caused
by the bacterium Pantoea agglomerans. Phytopathogen Pantoea agglomerans belongs to Bacteria,
Proteobacteria, Gammaproteobacteria, Enterobacterales, Erwiniaceae.

We carried out an immunological evaluation of different walnut varieties to assess their
resistance to walnut blight caused by the bacterium Pantoea agglomerans in farms located in Almaty
region such as LLP "Integration - Turgen" and State Enterprise "Issyk State Dendrological Park," and
in Turkestan region - in LLP "Saryagash zher syyy".

The objective of this research is to select the most resistant walnut varieties to Pantoea
agglomerans-induced walnut blight based on field immunological evaluations done in the southern
fruit-growing zone of Kazakhstan.

Methods and materials

In 2022-2023, a monitoring of the phytosanitary condition of walnut plantations was conducted
through route surveys in various phases of plant development. The farms that were surveyed included
LLP "Integration - Turgen" and State Enterprise "Issyk State Dendrological Park™ in Almaty region,
as well as LLP "Saryagash zher syyy" in Turkestan region. The assessment of plant disease infestation
was conducted using the widely accepted five-point phytopathological scale, with prevalence (P) and
development index (R) being calculated [10]. During the period of maximum disease development,
the counting of walnut varieties lesions was conducted using the method developed by the All-
Russian Research Institute of Fruit Crops Breeding in 1999 [11].

In the study, all varieties of walnut were categorized into four groups based on their resistance
to walnut blight, depending on the lesion score. The four groups are as follows:

1. Immune or highly resistant varieties (0-1 point)

2. Sustainable (1.1-2 points)

3. Medium resistant (2.1-3 points)

4. Highly damaged (3.1-5 points)

A total of 23 varieties and forms of walnut were included in this study, and you can find them
in Table 1.

Table 1 - Characteristics of introduced varieties and forms of walnuts

Name of
Ne walnut Description Source
varieties
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Kogylnichan
u

The tree is medium grown. Type of fruiting - mixed.
Flowering type - protogenic. Flowering of female
flowers, prolonged, a good result is given using two
pollinators: Moldavian lateral + Kazaku. Trifanov
lateral + Yarivski. Characterized by consistently high-
quality kernel, excellent flavor.

https://www.gospo
darulrediu.com/?g
0=page&p=238&n
ew_language=2

Peshanski

The tree is medium grown. The type of fruiting is
mixed. The type of flowering is protogenic. Female
flowers blossom first, flowering time is average.
Flowering of female flowers is prolonged. A good result
is given using two pollinators: Moldavian lateral +
Kazaku. Trifanov lateral + Yarivski, Kernel quality is
consistently excellent.

https://www.gospo
darulrediu.com/?g
0=page&p=246&n
ew_language=2

Yarivski

The variety was isolated by selection in Chernovitski
Experimental Station, Ukraine and registered in 1995.
The tree is weakly grown. Author Zatokova F.T. Type
of fruiting - lateral. Type of flowering - protoandric.
Recommended pollinators Codrene, Kogylnichanu,
Chernovitski. Relatively resistant to the main nut
diseases. Resistant to winter temperature drops.

https://www.gospo
darulrediu.com/?g
0=page&p=241&n
ew_language=2

Chernovitski

The variety was isolated by selection in Chernovitski
Experimental Station, Ukraine and registered in 1997.
The tree is medium-tall. Author Zatokova F.T.
Recommended pollinators: Peschanski, Redinski full,
Falesti lateral, Miroslava. Resistant to winter
temperature drops.

https://www.gospo
darulrediu.com/?g
0=page&p=233&n
ew_language=2

Miroslava

The variety was bred at the research station Miroslava,
lasi, Romania. The type of fruiting is upward. The type
of flowering is protogenitic. The first to bloom female
flowers. Flowering dates are medium-early. Pollinators:
Moldavian lateral, Trifanov lateral, Ovata.

https://www.gospo
darulrediu.com/?g
0=page&p=245&n
ew_language=2

Kazaku

The tree is strong growing, with a highly rounded, dense
crown. Fruiting type, terminal, fruits are formed on the
tops of annual growth. Type of flowering - protogenic.
Pollinators: Moldavian lateral, Trifanov lateral. The
variety is characterized by resistance to low
temperatures, diseases, and drought.

https://www.gospo
darulrediu.com/?g
0=page&p=232&n
ew_language=2

Lateral lui
Trifan

The tree is strong growing. The type of fruiting is
mixed. The type of flowering is proto-andric. Male
flowers bloom first. Female flowers bloom afterwards,
which descrease the risk of spring frosts and ensures
regular, abundant fruiting. Pollinators: Chernovitski,
VT-10, Pollinator late warehouse.

https://www.gospo
darulrediu.com/?g
o=page&p=244&n
ew_language=2

Brichanski

The variety was bred in Moldova. It enjoys well-
deserved popularity due to its large fruits, high yield,
drought, and frost resistance. Advantages of the variety:
the fruits are large, excellent commercial appearance,
with good taste. Pollinators: Chisinau, Schinossi,
Kogylnichanu, Peshanski.

https://biosad.com.
ua/ua/p908563175
-gretskij-oreh-
brichanskij.html

Codrene

The tree is strongly statured. Fruiting type is mixed,
combination of lateral and apical buds 30-70%. The
variety is self-fruiting. Flowering time of female

https://www.gospo
darulrediu.com/?g
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flowers is late. It is characterized by high winter
hardiness and frost resistance, which, along with the late
flowering time, makes it acceptable for cultivation in
the most extreme climatic conditions.

0=page&p=235&n
ew_language=2

10

Kishinevski

This walnut variety was bred in Moldavia. It enjoys
well-deserved popularity due to its high yield, drought,
and frost resistance. Advantages of the variety: high
yield, unpretentiousness, self-pollination.

https://biosad.com.
ua/ua/p908584721
-gretskij-oreh-
Kishinevskij.html

11

Xin Xin 2

Dwarf elite soon-to-ripen Chinese variety. Nut
diameter: 38-42 mm, nut weight 13-15 g. The share of
the kernel is 55-60%. Shell thickness is 1.8-2.3 mm.
Mass fraction of fat in the nut - 66,55%. The time of
fruit ripening is August.

https://www.resear
chgate.net/publicat
ion/350459132_K
atalog_sazencev

12

Milotai 10

Flowering time is medium-late (second decade of May).
High-yielding variety with laterality of 70%, which
gives stable yields of about 4 tons/ha. The variety is
frost-resistant, tolerates temperatures up to 25 °C.
Valued by breeders, as it has a high grafting rate after
grafting.

https://www.resear
chgate.net/publicat
ion/350459132_K
atalog_sazencev

13

Liaohe

Chinese low-growing variety that does not need large
areas. Fruits average weight of 20 g, kernel yield is high,
not less than 50%. The shell is quite thin.

https://www.resear
chgate.net/publicat
ion/350459132_K
atalog_sazencev

14

Ovidiu

Origin: Romania, lasi SCDP. Early variety. Fruits
abundantly and continuously. Relatively late type of
flowering.

https://agrocorp.ub
.ua/ru/goods/view/
10721542/all/sajen
cy-oreha-sorta-
ovidiu/

15

Fernor

French variety. A hybrid of Franket and Lara
pollination. Combines late flowering and lateral
fruiting. According to the character of flowering
belongs to the group of proto-andric varieties.
Pollinators Melanese, Ron de Montignac, Ivarto.
Winters with frosts of -20 and below are considered
critical for normal growth and fruiting of Fernor.

https://www.gospo
darulrediu.com/?g
0=page&p=239&n
ew_language=2

16

Lara

The Lara walnut variety was bred in France. It
originates from a selection of seedlings harvested from
American variety Payne walnuts that were seeded. This
choice was made in the Lalanne French Nursery. Lara
Is a compact-growing, high-yielding type that fructifies
on both the sides, or the lateral buds, as well as the
terminal buds. Lara is a plant that works well in tiny
gardens because of its compact growth.

https://www.walnu
ts-
bulgaria.com/engli
sh/grafted-
trees/lara/

17

185

China's most well-known variety of walnut. The walnut
tree is planted in Xinjiang, China's region with the
greatest sunshine hours and a most natural ecosystem.
The primary location for 185 walnuts' production is
Akesu City.

https://ru.youandm
ewalnut.com/prod
ucts/185-walnut-
in-shell.html

18

Plin

The tree is strong growing. The shape of the crown is
broadly pyramidal. The type of fruiting is mixed. Yield
is stably high. Fruit ripening is late. The type of

https://agrovektor.

com/physical prod

uct/1047729-
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flowering is protoandric. Flowering of female flowers
is later.

sazhency-oreha-
greckogo-plin.html

19

Jinlong

Selected from walnuts in Fenyang, Shanxi Province.
High-yielding, strong-growing, late fruiting. Flowering
Is late. The share of lateral fruiting is 14%. Medium-
sized fruit, shell is below average hardness. Qil content
in the kernel is 65%.

136(6):422-428.
2011

20

Lipin 2

Considering the Liaoning variety as an example, the
Liaoning Economic Forestry Research Institute started
breeding walnuts in the 1970s, and since, has selectively
bred a wide range of other superior walnut varieties
including the Lipin Series (Lipin 1, Lipin 2). Late-
ripening variety with high-quality, medium-sized fruits.
Early vegetation and flowering, kernel oil content 70%.

https://www.ijabe.
org

21

Velnica

Moldovan variety. Tree: semiviguros. Fruit size is large
(13.5 g). Early variety bears fruit constantly and
abundantly in VI-VII year after planting. Flowering
type is medium. Resistant to bacteriosis, anthracnose.

https://agrovektor.
com/physical prod
uct/473539-

greckiy-oreh-
velnica.html

22

Germisara

In the ecological conditions of Romania, the local
variety "Germisara" proved to be productive, resistant
to diseases and had high granularity, high quality of nuts
and kernels.

https://www.actah
ort.org/books/442/
442 _40.htm

23

CITH - W2

A promising variety from ICAR, Institute of Temperate
Horticulture, Srinagar, Kashmir Province, India. High-
yielding, large-fruited with paper-shell, low-growing
and fast-fruiting.

Indiagardening.co
m

Results and discussion
The areas of walnut plantation surveys in the Turkestan and Almaty regions are suitable for
growing walnuts with artificial irrigation. However, fruit crops, especially walnuts, are affected by
the frequent return of spring frosts in April and early May, which has become more common in recent
years. There are climatic data collection meteorological stations located in the towns of Turgen and
Esik, covering the gardens of the Almaty region, and in the town of Saryagash, covering the gardens
of the Turkestan region (https://www.kazhydromet.kz/en/meteo_db) [12]. The climate conditions in
the Turkestan region are characterized by a pronounced continental climate, aridity, hot dry summers,
and mild winters. Table 2 presents the meteorological observation data for the studied regions of the
republic for the years 2022 to 2023.

Table 2 - Meteorological indicators for April-September 2022-2023 in Almaty and Turkestan regions
according to Meteopost data.

Ave_r age Total Air Ave_r age Total Air
daily recipitation humidit daily recipitation | humidit
Months temperature precip 0 Y temperature precip 0 Y
(°C) (mm) Y% (OC) (mm) Y%
2022 2023
Almaty region, Turgen
April 9,6 40 56,5 14,1 69 52,8
May 145 100 52,1 16,5 42 68,5
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June 22,8 39 44,7 21,2 15,1 51,1
July 25,7 12 40,5 23,3 13,6 40,2
August 22,5 15 46,6 19,5 45,3 43,8
September 15,8 3 58,3 17,8 49,6 39
Almaty region, Esik

April 15,2 42 51,5 10,3 70,8 59,5
May 17,5 134,5 61,7 15,5 40,2 45,7
June 22,3 42 47,4 22,7 12,3 39,1
July 24,4 14,6 37,5 25,2 18,7 39,4
August 20,7 17 41,3 23,0 48,1 41

September 19,3 3,9 37,0 15,8 54,8 59

Turkestan region, Saryagash

April 18,2 61,2 60,2 15,0 43 56,4
May 20,0 147 60,0 20,3 69,9 41,8
June 25,9 41 42,0 27,2 5,9 25,8
July 28,7 3 27,0 29,8 12,5 26,6
August 25,1 5,8 27,9 25,3 4 34,1
September 22,8 0 29,5 19,1 0 46,1

The weather conditions in 2022 differed significantly from the average annual figures for 2023.
During the first half of spring 2023, the weather was cool, with frosts as low as -5°C in early April in
the Almaty region. However, warm weather prevailed during the second half of spring. In contrast,
in April 2022, Esik and Saryagash experienced a slight temperature increase of +4°C on average
compared to 2023. Moreover, humidity in these regions increased by at least 14% in late spring and
early summer 2022, while precipitation increased threefold or more.

The summers of 2023 were dry and hot, with the average daily air temperature of the summer
months being 2-3°C higher than the multiyear values. This had an adverse effect on vegetation and
tree productivity, and contributed to the suspension of disease development. However, in 2023, the
disease developed weaker compared to 2022 because of the cool, prolonged spring and the dry, hot
summer, which unfavorably affected the development of infection.

During the visual inspection of trees, it was observed that the initial signs of walnut blight
caused by the bacterium Pantoea agglomerans start from inflorescences and gradually spread to
shoots and branches. The affected shoots turn brown, and the leaves develop necrotic spots in
different shapes.

The symptoms characteristic of walnut blight caused by Pantoea agglomerans include small
dark spots on leaves, young shoots, inflorescences, and fruits. Figure 1 swows images of necrotic
spots, 1-2 mm in diameter, scattered around the periphery of the leaf (Figure 1a). Necrotic spots can
also be found on young shoots (Figure 1b, c) and fruits (Figure 1d).
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Figure 1 - Symptoms of walnut affected by walnut blight disease in the farms of Turkestan region
and Almaty region

The prevalence, degree of development, and resistance of different introduced walnut varieties
to disease on the studied farms are presented in Table 3.

Table 3 - Infestation of introduced varieties and forms of walnut by walnut blight (Pantoea
agglomerans), 2022 - 2023.

Prevalence of the Devel_o pment of . Average
i disease Defeat points X
Sort disease (P, %) (R, %) lesion
2022 | 2023 | 2022 | 2023 | 2022 | 2023 Seore

Chernovitski 48,75 29,75 20,47 9,3 3 2 2,5
Miroslava 30,0 18,25 6,8 3,65 2 1 15
Ovidiu 32,0 19,0 9,9 4,2 2 1 1,5
Velnitsa 50,5 30,25 20,3 9,15 3 2 2,5
Germisara 33,25 18,75 6,6 3,75 2 1 15
Yarivski 25,25 28,0 8,6 9,45 2 2 2
Peshanski 33,25 28,5 9,8 9,7 2 2 2
Kogylnichanu 26,75 32,0 8,5 9,9 2 2 2
Xin xin 2 47,25 30,75 19,25 9,4 3 2 2,5
185 31,0 32 9,65 10,0 2 2 2
JinLong 2 51,75 31,75 22,35 9,5 3 2 2,5
Lipin 2 31,75 31,75 9,95 9,8 2 2 2
Liaohe (Turgen) 30,75 32,0 9,75 9,9 2 2 2
Milotai 10 49,25 32,75 19,9 10,05 3 3 3
CITH - W2 51,0 33,25 20,5 9,8 3 2 2,5
Fernor 30,5 32,0 9,75 9,9 2 2 2
Lara 46,0 30,25 20,05 9,45 3 2 2,5
Lateral lui Trifan 51,0 33,25 21,5 9,8 3 2 2,5
Brichanski 42,0 31,25 15,35 10,05 3 3 3
Plin 32,0 19,0 9 4,85 2 1 1,5
Codrene 49,75 29,5 20,3 8,5 3 2 2,5
Kazaku 7,25 9,0 1,45 1,8 1 1 1
Kishinevski 27,5 32,0 9,85 9,9 2 2 2
Liaohe (Esik) 49,2 38,1 25,1 20,71 3 3 3
Saryagash forms 48,47 45,5 26,2 24,3 3,4 3,4 3,4

The prevalence of walnut blight at the farm LLP "Integration - Turgen™ in 2022 ranged from
7.25% to 51.75% by variety, and in 2023 from 9.0% to 33.25%, with corresponding degrees of
disease development of 1.45-29.65% and 1.8-10.05%. The disease was identified on the leaves of
150 trees, representing 53% of the infestation.

Based on immunological evaluation, the Kazaku variety was found to be highly resistant, with
an average lesion score of 1. Other varieties and forms of walnut with scores ranging from 1.1 to 2,
and with a percentage of lesions on leaves of 5-10%, were classified as resistant to the disease. They
are Miroslava, Ovidiu, Germisara, Yarivski, Peshanski, Kogylnichanu, 185, Lipin 2, Liaoche, Fernor,
Plin, and Kishinevski.

Medium-resistant varieties were found to have scores ranging from 2.1 to 3 on the scale of
damage assessment, and with the percentage of lesions on leaves ranging from 10-25%. They are
Chernovitski, Velnitsa, Xin xin 2, Jin Long 2, Milotai, CITH - W2, Lara, Lateral lui Trifan,
Brichanski, and Codrene.
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Lastly, the local Saryagash forms of walnut from LLP "Saryagash zher syyy" were found to
be severely affected, with an average walnut blight damage score of 3.4.

Overall, the introduced varieties and forms of walnut in the southern zone of fruit-growing in
Kazakhstan are mainly resistant and medium-resistant, with the Moldavian variety Kazaku being
immune or highly resistant. This makes it of considerable interest for production and breeding.

It is important to note that the infestation of walnut varieties differ from year to year and
depends on the climatic conditions of that year. In 2023, a year unfavorable for the development of
walnut blight, many resistant varieties demonstrated immunity. For example, in 2022, varieties like
Miroslava, Ovidiu, Germisara, and Plin can be classified as resistant, but in 2023, they showed
themselves as immune.

Furthermore, the susceptibility of the same variety also varies greatly and largely depends on
the growing conditions. For instance, the variety Liaohe in the State Enterprise "Issyk State
Dendrological Park™ had an average score of 3 points for walnut blight and was moderately resistant,
while in LLP "Integration-Turgen", located in the foothill zone, it was resistant. This indicates that
the resistance of the variety largely depends on the growing conditions. More reliable assessment
can be made by having long-term data of natural infectivity of varieties or by conducting an
assessment on a rigid artificial infectious background.

Conclusions

The study has revealed that walnut blight, caused by the pathogenic bacterium Pantoea
agglomerans in conjunction with fungal pathogens, causes damage to walnut plants every year. The
degree of damage depends on the prevailing weather and climatic conditions. A comparative analysis
of the degree of walnut lesion over the years 2022-2023 showed that the walnut blight caused by
Pantoea agglomerans was weaker in 2023 due to the cool prolonged spring and dry hot summer
compared to 2022.

In southeastern Kazakhstan, a variety of Moldovan selection Kazaku was found to be immune
to walnut blight among the introduced varieties and forms. Other resistant varieties include Miroslava,
Ovidiu, Germisara, Yarivski, Peshanski, Kogylnichanu, 185, Lipin 2, Liaohe, Fernor, Plin, and
Kishinevski, which are suitable for production and breeding use. The medium-resistant varieties are
Chernovitski, Velnitsa, Xin Xin 2, Jin Long 2, Milotai 10, CITH - W2, Lara, Lateral lui Trifan,
Brichanski, and Codrene. The local forms of Saryagash are classified as severely affected. The
resistance of the variety to the disease largely depends on the growing conditions.

Gratitude: This research was funded by the Committee of Science of the Ministry of Science
and Higher Education of the Republic of Kazakhstan under grant number AP19677936, which aimed
to investigate the main walnut diseases and the molecular genetic basis of the resistance of promising
varieties to economically important pathogens.

References

1. Richter, A.A.; Yadrov, A.A. Walnut. Moscow: Agropromizdat. 1985, 215. (in Russian).

2. Oleichenko, S.N. Bookmark walnut plantations in the South of Kazakhstan. Collection of
materials of the international scientific and practical seminar "Providing the nut growing industry of
Kazakhstan with high-quality planting material of promising forms varieties". 2018, 10-13. (in
Russian).

3. Nussipzhanov, N.S.; Oleichenko, S.N.; Shoibekova, A.Zh. Improvement of methods for
increasing the germination capacity of walnut seeds (Juglans regia). Izdenister, natijeler - Research
and results. 2020, N3(87), ISSN 2304-3334. (in Russian).

4. Zubkov, A.V.; Antonenko, V.V.; Thiessen, M.V.; Indolov, V.M. Infestation of species of
the genus Juglans L. in the conditions of the Non-Black Earth Region of the middle zone of Russia.
Vestnik agrarnoi nauki. 2021, 1(88), 3-8. (in Russian).

245



I3nenictep, Hotmkenep — MccnenoBanus, pe3ynbratel. Ne2 (102) 2024, ISSN 2304-3334

5. Dutkiewicz, J.; Mackiewicz, B.; Lemieszek, M.K.; Golec, M.; Milanowski, J. Pantoea
agglomerans: a mysterious bacterium of evil and good. Part IV. Beneficial effects. Ann. Agric.
Environ. Med. 2016, 23, 206-222. DOI: 10.5604/12321966.1203879.

6. Xiao, J.; Liu, Z.; Sun, S.; Fan, C.; Wang, D.; Zhang, D. Complete Genome Sequence of
Pantoea agglomerans CHTF15, a Walnut Pathogen. Mol Plant Microbe Interact. 2023, 36(2), 134-
137. https://doi.org/10.1094/MPM-10-22-0216-A.

7. Gutiérrez-Barranquero, J.A.; Cazorla, F.M.; Torés, J.A.; Vicente, A. Pantoea agglomerans
as a new etiological agent of a bacterial necrotic disease of mango trees. Phytopathology. 2019,
109:17-26. DOI:10.1094/PHYTO-06-18-0186-R

8. An, X.H; Wang, N.; Wang, H.; Li, Y.; Si, X.Y.; Zhao, S.; Tian, Y. Physiological and
transcriptomic analyses of response of walnuts (Juglans regia) to Pantoea agglomerans infection.
Front Plant Sci. 2023. 5; 14:1294643. DOI: 10.3389/fpls.2023.1294643.

9.Yang, K.Q.; Qu, W.W.; Liu, X.; Liu, H.X.; Hou, L.Q. First report of Pantoea agglomerans
causing brown apical necrosis of walnut in China. Plant Dis. 2011, 95(6):773. DOI: 10.1094/PDIS-
01-11-0060.

10. Shamrai, S.N.; Glushchenko, V.l. Fundamentals of field research in phytopathology and
phytoimmunology: textbook. Kharkiv: KhNU named after V.N. Karazin. 2006, 64. (in Russian).

11. Programme and methodology of varietal studies of fruit, berry and nut crops. Under the
general editorship of E. N. Sedov and T. P. Ogoltsova. Orel: VNIISPK Publishing House. 1999,
102-111. (in Russian).

12. Meteorological and hydrological databases of the National Hydrometeorological Service
of Kazakhstan (2022 and 2023). Awvailable on: https://www.kazhydromet.kz/ru/about/o-
nacionalnoy-gidrometeorologicheskoy-sluzhbe-kazahstana.

I'.H. Kauposa'*, 3.C. Hcemazynosa', C.H.Oneituenko X, I.A. Cyneiimanosa *,

H. Basim 2, M.JK. Capwaesa ®
I HAO «Kasaxckutl Hayuonanbuwlii azpapHulil UCC1e006amenbCkutl YHUGEPCUMEm »

2. Anmamul, Pecnyonuxa Kazaxcman, gulshariva.kairova@kaznaru.edu.kz;
elya_ismagulova@mail.ru, oleichenko(@mail.ru; gulnur.suleimanova@kaznaru.edu.kz
2« Vuusepcumem Axoenusy, 2. Aumanva, Typyus, hbasim@akdeniz.edu.tr
STOO «Kazaxckuii nayuno-ucciedoeamenbCkuii UHCMumyn nio00060ue600Cmedy
2. Anmamul, Pecnyonuxa Kazaxcman, moka-1993@mail.ru

YCTOMYUBOCTH COPTOB I'PEIIKOT'O OPEXA K BAKTEPHO3Y, BBI3BBAHHOMY
PANTOEA AGGLOMERANS B FO’KHOM 30HE IJIOJIOBOJCTBA KABAXCTAHA

Annomauus

bakTepno3 rpenkoro opexa — BPEJOHOCHOE 3a00JIeBaHKe, MOPAKAIOIIEe OPEXOILIOIHBIC
KynbTyphl. Bei3biBaeTcst Oakrepueit Pantoea agglomerans u B mocieqHue roabl OMTYYHIT HIMPOKOE
pacnpocTpaHeHue, MPEICTABIISISE CEPbE3HYI0 YTPO3y JUIS OPEXOBBIX IJIaHTAIUi. Bole3Hs He TONBKO
YHUUTOXAeT OoJiee IOJIOBUHBI YpOXkas, HO W BBI3BIBACT PACTPECKHBAHHE KOPbI M MEIJICHHOE
YChIXaHHWE KPOHBI, YTO MOXET MPHUBECTH K JaJbHEWIeMy 3apakeHuto. OJHUM M3 BaKHEUIIHX
TpeOOBaHMH K COBPEMEHHBIM COPTaM CEIbCKOXO3SHCTBEHHBIX pAcTeHHH, B TOM 4YHCIE
OPEXOIUIOIHBIX, SIBJISICTCS MTOBBIIICHHBIH YPOBEHD YCTOMYUBOCTH K OOJIE3HIM.

B Kazaxcrane B HacTosiIIee BpeMst HET IaHHBIX O paclpoCTpaHeHHH 00JIe3HEH OPEXOIUIOIHBIX
KyJbTYp ¥ YCTOWYMBOCTH COPTOB K BPEIHBIM 3a00JIEBAaHHUSAM. DTO 3aTPyIHSIET PEKOMEHIAIMH
MOJXOJAIIET0 COpTa Uil TPOMBIIUICHHBIX W YacTHBIX OPEXOBBIX canoB. [l ymydmeHus
CEJICKIIMOHHOTO MPOIIECCa U MOBBIMICHHUS POIYKTUBHOCTH OPEXOIJIOAHBIX TUIAHTAIIMN YPE3BBIYAHHO
aKTyaJlbHa OLIEHKA YCTOWYMBOCTH COPTOB K HAMOOJIEE OMACHBIM BO30YIUTEISIM OOJIC3HEH.

Bnepsrie B Kazaxcrane mpoBeeHO ByXJICTHEE MOHUTOPHHTOBOE HMCCIICOBAHUE IO OIEHKE
YCTOMUMBOCTH TEPCIEKTUBHBIX COPTOB U (POPM TIpeUKOro opexa K BO30yauTeno OakTepuosa
rperikoro opexa (Pantoea agglomerans), ¢ y4eToM CIIOKHMBIIUXCS IOTOAHO-KIMMATHUECKUX
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ycnoBuii. UccnenoBanue mposeneHo mo 23 copram U ¢popMaM B OCHOBHBIX IUJIOJIOBBIX PETHOHAX
CTpaHBI.

YcraHOBIIEHO, YTO OaKTepHoO3 TPEIKOro oOpexa, BbI3bIBaeMbId OakTepueir Pantoea
agglomerans, exerojHO MOBPEKIAET PACTEHHS TPEIKOr0 Opexa, MPHYEM CTENEHb MOPaKCHHUS
0O0JIE3HBIO 3aBHCHUT OT MPEOOIIATAIONINX TTOTOAHO-KINMATHUECKUX YCIOBUH.

Pe3ynbrathl McclieOBaHW TOKa3aMd, 4TO MoOJIaBckuii copt Kazaku mokazam BBICOKYIO
YCTOMUYHBOCTH K OakTepro3y rperkoro opexa. ¥ copro Miroslava, Ovidiu, Germisara, Yarivski,
Peshanski, Kogylnichanu, 185, Lipin 2, Liaohe, Fernor, Plin, Kishinevski 3a romsr HaGmoneHus
HaOroanach MHHHMMAJbHAS TOBPEXKICHHOCTh, HE IMpeBblIatonias 2 OamwioB. DTH copra
PEKOMEHIYIOTCS KaK MPHUTOJHBIE COpPTa JJIsS TOBBIMICHUS MPOJYKTUBHOCTH MPOMBIIUICHHBIX H
YAaCTHBIX OPEXOBBIX CaJI0B U YIYYIICHHS CEJICKIIMOHHOTO MPOIEcca.

Knwoueswie cnosa: opex zpeykuii, copm, 6akmepuos epeyxkoeo opexa, Pantoea agglomerans,
YCMOUYU80CMyb COPMOS, pazsumue 601e3HU, pACNPOCMPAHEHHOCHb OONE3HU.

I'.H. Kaiiposa'*, 3.C. Hemazynosa', C.H. Oneiiuenko *, I'.A. Cyneiimanosa *,
H. Basim 2, M.JK. Capwaesa®
T«Kazax ynmmuix azpapnvly 3epmmey yHugepcumemiy,

Anmamol anacel, Kasaxcman Pecnybnuxacol, gulshariya.kairova@kaznaru.edu.kz;
elva_ismagulova@mail.ru; oleichenko@mail.ru; gulnur.suleimanova@kaznaru.edu.kz
«Axoenus ynueepcumemiy, Anmanvs xanacel, Typxusa memnexemi, hbasim@akdeniz.edu.tr

3 «Kazak oicemic-koKeHic wapyauslivlesl evlibimi-3epmmey uncmumymuoly XXIIC,
Anmamul kanacwl, Kasaxcman Pecnybauxacel, moka-1993@mail.ru

KA3AKCTAHHBIH OHTYCTIK JKEMIC OHIAIPY AUMAFBIHIAFBI PANTOEA
AGGLOMERANS KO3ABbIPFBIIBI TYABIPFAH BAKTEPUO3FA I'PEK " KAHFAFbI
COPTTAPBIHBIH TO3IMALIITT

Anoamna

I'pek >xaHFaFbIHBIH OAKTEPUO3bl KAHFAK JAKbUIIAPBIHBIH 3USHABI aypyJapblHbIH O1pi O0JbIIT
tabbutazbl. By aypy Pantoea agglomerans OakTepusiChIHaH TYybIHAAFaH KOHE COHFBI JKbLIIAphI
KaHFaK eKIeJiepiHe eyieyll Kayill TeHIpiN, KeHIHEH Tapaiabl. Aypy ©HIMHIH >KapThICbIHAH KOO01H
KOMBIT KaHa KOMMaWIbl, COHBIMEH KaTap aFrallThlH KaObIKTapaHbIH JKapbUIyblHA JKOHE
0epikOACHIHBIH OIpTIHIEN KypFayblHA OKEININ COFajbl KoHE MH(EKIUs ke31 00BN Kajia Oepeni.
AybIIIIapyamblIblK ©CIMAIKTEPIHIH 3aMaHayd COpPTHIHA, COHBIH IIIIHJE KaHFAK JaKbUIJapblHa
KOMBUIATBIH MaHBI3/1bl TaJIANTap/bIH O1pi - aypyJapFa TO3IMIUIITIH apTThIPYbl OOJIBIN TaObLIAIBI.

byrinri Tanga Kazakcranaa »aHFak JakblIlapbl aypyjlapblHbIH Tapaidybl KOHE COPTTap.IbIH
3USIHIBI aypyjiapra Te3IMAUI Typasibl JepeKTep KOK. byl eHEpKICINTIK jKoHEe KeKe >KaHFaK
OaKTapbl YIIIH KOJAMIbl COPTTHl YChIHYFa MYMKIHIK OepMeiiai. CeneKusuIbIK MpOoLecTl )KeTULIipy
KOHE >KaHFaK aFallTapblHbIH OHIMJAUIILIH apTThIpy YIIIH COPTTapAblH €H KayilTi MaToreHaepre
TO3IMJIUTITIH Oaranay eTe 03eKTi Mocese OOJIbIN TaObLIa k.

Exi *KbIIIBIK MOHUTOPUHITIK 3epTTeyiep 6apricbinaa KasakcTanaa TYHFBIII PET HEr13r1 )KeMic
OHIpJIEPIHET] I'PEK >KaHFAFbIHBIH MEepPCHEeKTUBAIBl 23 COpPT MEH TYpJepiHiH OaKTepUsIIBIK TaK
Ko3aeIpreImibiHa (Pantoea agglomerans) resimainirine 6ara Gepii.

Pantoea agglomerans GakTepusicbIHaH TybIH/IaFaH IPEK KAHFAFBIHBIH OAKTEPUO3bI )KbLI CalibIH
OCIMIIKTEpre 3WsiH KENTipei, COHBIMEH KaTap aypyablH 3aKbIMJaHYy Jopekeci KaJbINTacKaH aya-
paiibl MEH KIMMATTBIK JKafaiiapra OailIaHbICThl €KEHAIT aHBIKTaIIIbI.

XKypriziiren 3epTTeynepiiH HOTHXKeNepl IpeK KaHFarblHBIH MoJioBa CeleKIUsAChIHBIH
Kazaku coptbl 6akTepro3Fra >xorapbl TO3IMIUTIKKE € €KeHIH KOpPCETTi. 3epTey >KYpri3reH >Kbuiaap
0olipl Tpek >kaHrarbIHBIH Miroslava, Ovidiu, Germisara, Yarivski, Peshanski, Kogylnichanu, 185,
Lipin 2, Liaohe, Fernor, Plin, Kishinevski copTrapbiana aypymMeH 3aKbIMIalybl TOMEH OOJIbIMN, 2
OaygaH acraraHbl OaliKanabl. Bysl copTTap OHEPKOCINTIK KOHE JKEKe >KaHFaK OaKTapbIHBIH
OHIMIIUIITIH apTTHIPY JKOHE CEJICKUMSIIBIK TPOLECTI JKaKcapTy YUIIH KOJAMJIBI COpT peTiHae
naiiiananyra yChIHbIIAbL.
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JTAHAMHUKA YACJIEHHOCTH KAITYCTHOM MOJIA B IOCEBAX SIPOBOI'O
PAIICA HA ®OHE IIPUMEHEHUA UHCEKTUIINIOB

Anunomayus

B cBsi3u ¢ pacuimpenrneM MOCeBHbBIX IUIOMIAJCH MO paricoM M HapyIIEHUEM TEXHOJIIOTUU €ro
MIPOU3BOJICTBA TPOHMCXOAUT YXYAUICHHE (DPUTOCAHUTAPHOTO COCTOSIHUS ITOCEBOB, OOOCTPSIOTCS
poOJIEMBI C BBIPAIIMBAHUEM KAIYCTHBIX KYJIBTYP H3-3a TOCTOSHHOTO POCTA 3aCEJICHUs PACTCHHUN
ATOTO BHJIA BPEAUTEISIMU — KalTyCTHON MOJIbI0. B HacTosIee BpeMst paJuKaIbHbIM U () (HhEeKTHBHBIM
METOJIOM 3aIlUThI parca sjpoBOro OT BPEAUTENIEH SBISAETCS XUMUYECKUI, KOTOPBIM BKIIOYAET B ceOs
00paboTKy BereTHpyomux pacteHuil. /s BoisiBiIeHUs Hambosiee Y3PPEKTUBHBIX MHCEKTHIIMIOB B
06opb0e ¢ KamycTHOW MOJIBIO OBUIO MCIIBITAHO YEThIpe Mpernapara W3 pa3IMYHbIX XUMHUYECKHUX
KJIaCCOB, pa3pelleHHbIX K NpuMeHeHuto B Pecniyonuke Kazaxcran. buonornueckas a¢hekTuBHOCTD
npenapara cucreMHoro aeiictsus Jumunpuna, 70% B.a.r. coctaBmia ot 88,1 mo 93,5% mno aHAM
ydeTa, KOHTaKTHO-KHIIeuHoro aeicTus enuc DxcnepT, k.3. — 96,6-86,1%, dhocdopoprannyeckuii
npernapaTt KOHTaKTHOTo nevictBus Jlanamum Dkcmept, k.3. — 93,7-84,0% 1 cHCTEMHO-KOHTAaKTHOTO
nevicteust boperr Heo, c.x. mokasan sddextuBHOCTh Ha ypoBHE 96,6—88,1% Mo cpaBHEHHUIO C
KOHTPOJIEM U MOJIOKUTENBHO CKa3ajach Ha KOJMYECTBE COXPAHEHHOTO YpOKasl.

bbina m3ydeHa CKOpOCTh NPOXOKACHUS (a3 pa3BUTHS KalyCTHOW MOJM BO MHOIOM
OIpeJiesIAeTCsl TEeMIEPaTypHbIM PEXKHMOM, CKJIAJbIBAIOLIMMCS B Mae-aBrycre. YCTaHOBJIEHA
olpeziesieHHas: 3aKOHOMEPHOCTh B CONPSKEHHOCTH PAa3BUTHUS BPEIUTENS M KOPMOBOI'O PacTEHUS.
JlanHbIe (DEHOJOTHUECKUX HAOJIOJICHUN CBUIETENbCTBYIOT O TOM, YTO KPUTHUECKUM MEPHOJIOM B
pa3BUTHH KOPMOBOTO pacteHuss u ¢urtodara sBiasercs ¢aza oT (GopMHUpyrOIIecs pO3eTKH 10
OyTOHM3AINH, TaK KaK IMEHHO B 3TO BpeMs I'yCEHUIIbI HanboJsee BpeJOHOCHBI.

Knrwoueevle cnoea: panc sSpoBOH, KamyCcTHas MOJb, (DEHOJOTHYECKHE HAOIIIOICHHUS,
MHCEKTULUIBI, Oronornyeckas 3p(HeKTUBHOCTh, YPOKAITHOCTb.

Beeoenue

Paric — nenHas MaciauuHas ¥ KOpMOBasi KyibTypa. L[eHHOCTh U YHHBEPCaIbHOCTH SPOBOTO
parica orpeeseTcsi ero OMOIOTHIECKIUMHE MOTEHIIUATBHBIMU BO3MOKHOCTSIMH, KOTOPBIE ITO3BOJISIFOT
BO3JIENBIBATh 3Ty KynbTypy B peruoHe CepepHoro Kazaxcrana u 3amagHoii Cubupu c eé
crnenu(pUIeCKUMHU MOYBEHHO-KIMMAaTHIECKUMU 0coOeHHOCTsIMH. OHAa SBISIETCS peallbHBIM PE3EPBOM
YBEIIMYCHUSI MPOU3BOJICTBA PACTHTEIBHOTO Macia M KOPMOBOTO OejKa, yaadHo coderas B cebe
BBICOKYIO TIOTCHIIHAIBHYIO TPOAYKTUBHOCTh ceMsH (2,0-4,0 T/ra) c BBICOKHM COJEp)KaHUEM
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