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The fire blight prevalence on different varieties of apple trees in the main industrial
zone of horticulture (south and south-east of Kazakhstan)

Abstract. Apple is the most significant fruit in Kazakhstan, as well as in many other countries of
the world. According to the Statistics Agency in 2020, the apple cultivation area in Kazakhstan is
about 36 thousand hectares with a gross har-vest of 259.1 thousand tons. The fire blight of fruit
crops, in particular apple trees, is one of the most harmful infectious diseases, rapidly spreading
and cre-ating a constant threat to the apple plantations of Kazakhstan. In order to avoid the further
spread of fire blight in the territory of Kazakhstan, it is very important to grow wvarieties of fruit
trees resistant to fire blight. The article pre-sents the results on the spread of fire blight on zoned,
introduced, and promis-ing apple varieties in plantations of the main industrial zone of
horticulture (Turkestan, Zhambyl, Almaty regions). As a result of the bacteriological analy-sis of
the selected samples, 8 bacterial isolates were extracted from the varieties such as Aport, Voskhod,
Sinap Almaty, Maksat, Golden Delicious, Kon-fetnoye, Pinova, Pink Lady, which, and were like
the causative agent of fire blight by morphological and cultural characteristics. Bacterial
pathogenicity testing on immature apple fruit showed positive test results confirming the presence
of the bacterium Erwinia amylovora, the causative agent of fire blight.

Keywords: apple tree, disease, fire blight, phytopathological monitoring, varieties, Erwinia
amylovora, the resistance of varieties, the prevalence of the disease.

DOI: 10.32523/2616-7034-2023-142-1-31-40

Introduction

Apple is the most popular fruit in Kazakhstan, as well as in many other countries of the world.
Kazakhstan is a leader in increasing fruit production. Apple orchards cover 77% out of 45.0 thousand
hectares of pome and stone fruit orchards. Southern and southeastern regions of Kazakhstan have the
most favorable climatic conditions for growing fruit crops, in particular apple trees. According to the
Statistics Agency in 2020, the apple cultivation area in Kazakhstan is about 36 thousand hectares with a
gross harvest of 259.1 thousand tons. According to the varieties research of the plantation in the
country, a big assortment of fruit crops is recommended for use, with about 69 apple varieties included
in the State register in Kazakhstan.

One of the most harmful infectious diseases of fruit crops is fire blight (Erwinia amylovora). It is a
quarantine object in Kazakhstan. The disease is caused by the bacteria Erwinia amylovora (Burrill)
Winslow et al and affects apples (Malus domestica) and pear (Pyrus communis). The disease affects all
apple tree organs: flowers, blossoming buds, fruits, leaves, shoots, boughs, bark stem.

Erwinia amylovora was the first bacterium described as a causal agent of plant disease by Burrill
[1]. It was reported in North America and was later detected in New Zealand in 1920. In Europe, fire
blight was reported in 1957 in the United Kingdom and has since been identified in most areas where
susceptible hosts are cultivated. Erwinia amylovora is now present in more than 40 countries [2, 3], but it
has not been recorded in South America, Asia, or sub-Saharan African countries. It has been recorded in
some North African countries and only once in Australia [3, 4]. Bacterial fire blight in Kazakhstan was
identified in 2010 for the first time [5]. It represents a threat to the pome fruit industry of all the
countries. Details on geographical distribution can be found in the EPPO Plant Quarantine Data
Retrieval system [6].
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Field observations have already shown that Aport was one of the susceptible varieties to this
disease. To localize and eliminate the disease, uprooting and burning of trees and all vegetation in this
area within a radius of 30 kilometers will be required. This will result in multi-billion-dollar losses.
Losses could amount to more than 50 percent of all fruit plantations in Kazakhstan, which could lead to
an environmental disaster [7].

E. amylovora is highly virulent and capable of rapid systemic movement within plant hosts and of
rapid dissemination among rosaceous species, including apple and pear trees, when environmental
conditions are favorable. The internal movement of the pathogen through the vascular system of plants
and the ability of the pathogen to infect flowers, actively growing shoots, and rootstocks makes the
management of fire blight difficult [8, 9]. The first fire blight manifestation in Kazakhstan was in 2008,
and by 2010 it began to cause significant damage to the apple and pear orchards of the republic. In some
peasant farms of the Almaty region, the proportion of affected trees in apple orchards reached 50-60%
or more with a high degree of symptom development. In terms of severity, fire blight has not equal
among known diseases of fruit crops [10, 11].

Data on the resistance of domestic and foreign apple varieties to fire blight in Kazakhstan is extremely
segmentary, which prevents us to recommend a suitable assortment for industrial and private orchards
in regions with the higher risk of disease development.

Materials and research methods

The research was carried out in the field and in laboratory conditions. Route inspections of apple
plantations to identify the causative agent of fire blight on apple varieties and rootstocks were carried
out in large industrial orchards and farms of Turkistan, Zhambyl, and Almaty regions and collection
plantations of Kazakh Research Institute of Fruits and Vegetables LLP, located in the Talgar district of
Almaty region.

In order to detect the pathogen, the apple trees without symptoms and with highly expressed
symptoms of fire blight were selected. Branches, leaves, and ovaries were taken from trees with
symptoms of fire blight for microbiological studies.

For the timely detection of fire blight, regular inspections of apple plantations in the south and
southeast of Kazakhstan were carried out during the growing season according to the methods for
detecting and identifying the fire blight agent of fruit trees [12, 13]. For bacteriological analysis,
confirming the presence of Erwinia amylovora in the plant, fresh samples were taken from the bark taken
at the border of the canker, as well as from bacterial exudate, and bent tips of young shoots. The
pathogenicity of the strains on young immature apple fruits was tested according to the White method.
This test is one of the main ones in determining the causative agent of fire blight.

The degree of study of the topic. In terms of its damage to horticulture during the years of
epiphytosis, fire blight is more harmful than all fruit diseases combined. According to its economic
importance, this disease is recognized as the most dangerous in the world and is included in the EPPO
A2 list [14, 15, 16]. Gradually spreading, it reached almost all continents. Its penetration into Europe
dates back to 1957. Currently, there is an expansion of the disease around the globe, penetrating into the
territory of more and more new countries. Such a widespread prevalence of fire blight, despite the
difference in natural and climatic conditions of the countries where the disease is registered, indicates
the ecological plasticity of the pathogen. Consequently, the threat of expanding the range of the disease
will continue in the future. Despite numerous studies conducted in different countries, several issues of
fruit crop varieties' resistance to fire blight have not been sufficiently studied. Data on the resistance of
domestic and foreign apple varieties to fire blight in Kazakhstan is extremely segmentary, which
prevents us to recommend a suitable assortment for industrial and private orchards in regions with the
higher risk of disease development.
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Analysis. The fire blight causative agent diagnosis will allow for assessing the level of infection
and identifying resistant apple varieties for breeding and further reproduction. The cultivation of such
varieties will reduce the pesticide rate, and obtain environmentally friendly products for fresh
consumption and food production, including those based on organic production.

Results

A monitoring survey of several farms to identify the fire blight causative agent and sampling for a
subsequent molecular genetic analysis was carried out on 53 apple varieties, including 21 zoned, 5
promising, and 27 introduced in Turkestan, Zhambyl, and Almaty regions and collection plantations of
"Kazakh Research Institute of fruits and vegetables" LLP. Sampling was carried out in double and more
replicates at 2 and more sampling points. Thorough analysis of the disease symptoms was carried out
during inspection and samples of the affected tree organs (leaves, fruits, shoots, branches, bark) were
selected.

Apple plantations of Almaty regions were examined in the farms of Baiseit, Kyzylsharyk, Koram,
Malovodnoe villages in Enbekshikazakh district, and collectable plantations of "Kazakh Research
Institute of fruits and vegetables" LLP in Talgar district. The apple plantations in the Turkistan region
were examined in farms and production orchards of Akzhar and Sharbulak villages of Kazygurt region
and Shakpak village of Tulkibas district. In Zhambyl region, there were examined apple orchards of
Merke village in the Merken district. The results of apple varieties evaluation to fire blight are given in
table 1.

Table 1
Evaluation of apple varieties to fire blight in the farms of the Turkestan, Zhambyl, and Almaty
regions, 2021
Varieties Almaty region Turkistan Zhambyl Trees with
region region symptoms
Zoned varieties

Idared + + + +
Ainur + + — —
Aport + + + +
Bayterek + -
Voskhod + - - +
Gala + + +

Golden Delicious + + +

Granny Smith + + +

Danalyk + - - -
Zarya Alatau + - - -
Maksat + - - +
Mantet + - - -
Melba + + — —
Red Delicious + + - -
Renet Simirenko — + - -
Renet Burkhardta + - - -
Saltanat - + - -
Starkrimson + + + +
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Talgarskoe + - - -
Fuji + + + +
Pestrushka + - - -
Promising varieties of domestic breeding

Damira + - - -
Zharkyn
Yessen
Sarkyt
Rakhat

+ |+ [+ |+

Introduced varieties

Braeburn

Jeromine

+ |+ [+

Jonagold

+ 1+ [+
|
|

Kandil Sinap

Quinte
Pink Lady
Pinova

+
|

+ |+ [+ |+

Prima

Scarlet Spur + + —
Stark’s Earliest
Rashida

Sinap Almatinski
Konfetnoe

Diana

Red Chief

Elstar

Monroe

Red free

Lady Williams
Diana

Gala Mitch
Honeycrisp

+ |+ [+
[
[

|
+
|

+
|
|
I

|
+
|
I

Golden Spur

Korea

Red Topaz

Diligence

o O o I o I I I e R o s

Santana

The presence of fire blight symptoms characteristic of apple tree was noted during a visual
examination of the samples: drying of the tops of young shoots, the tips of which are bent in a hook-like
mannet, leaf necrosis, brown spots on immature fruits, which are gradually mummified, "marbling" on
the bark cut, wedge-shaped ulcers on the bark, exudate on the affected organs (Figure 1).
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©)

Figure 1. Symptoms of a fire blight (a) drying out of the tops of young shoots, shepherd's crook; (b)
release of bacterial exudate

According to the results of the surveys, a focal spread of the fire blight of fruit crops in the
surveyed farms of Almaty, Turkestan, and Zhambyl regions was established. Due to the dry weather
conditions observed during the 2021 growing season, there was noted a sharp decrease in the disease
harmfulness compared to previous years. In order to control and exterminate the infection on farms,
pruning and removal of trees, as well as treatments with copper-containing preparations, are used.

Surveys of apple plantations in the main horticulture production areas (south and southeast of the
republic) showed that fire blight was quite widespread. In three surveyed farms of the Turkistan region,
6 released varieties out of 12 were with symptoms of fire blight damage, and out of 8 introduced
varieties of foreign breeding, 3 were with symptoms of disease damage. In the Almaty region, in five
surveyed farms out of 18 released varieties, 8 apple trees were damaged by fire blight, and out of 5
promising and 22 varieties of foreign selection, 5 were with symptoms of disease damage. In the Merke
district of the Zhambyl region, out of 7 released and 3 foreign varieties, 6 varieties were found with a
fire blight effect on an apple tree. In all surveyed farms of Almaty, Tukristan, and Zhambyl regions,
apple varieties Idored, Aport, Voskhod, Maksat, Golden Delicious, Granny Smith, Pinova are most
susceptible to fire blight, where the prevalence of the disease was 27-50%, with a degree of development
-9.0-16.2%, respectively.

Thus, in the surveyed production orchards and farms of Turkestan, Zhambyl, Almaty regions and
collection plantations of "Kazakh Research Institute of fruits and vegetables" LLP, among 21 released
varieties, apple trees damaged by fire blight was found on most varieties: Idored, Aport, Golden
Delicious, Granny Smith, Maksat, Sunrise, Starkrimson, and Fuji. Of the 27 introduced varieties of
foreign breeding, symptoms of the disease were noted on the apple varieties Pinova, Pink Lady,
Rashida, Konfetnoye, Sinap Almaty, and Red Topaz. The promising domestic apple varieties like
Damira, Zharkyn, Yesen, Sarkyt, Rakhat were free of a fire blight symptom, which brings a significant
interest in apple production.
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In order to diagnose apple fire blight by isolating the causative agent of the disease in pure
cultures, bacteriological analyzes of samples taken as a result of the examination were carried out in
laboratory conditions. Samples were taken on 14 varieties with symptoms of the disease: Idored, Aport,
Golden Delicious, Granny Smith, Maksat, Voskhod, Starkrimson, Fuji, Pinova, Pink Lady, Rashida,
Candy, Sinap Almaty, Red Topaz.

The pathogenicity of the bacteria E. amylovora was isolated, identified, and characterized. The
records of the bacteria grown on a nutrient medium result and description were carried out within 3-10
days. Colonies of E. amylovora on King B medium are off-white, rounded, smooth, flat to slightly convex.
Good results were obtained by isolation on a Levan medium. Colonies on Levan medium are white,
rounded, and smooth, the profile is from convex to drop-shaped with smooth edges, shiny, translucent,
and size from 2 mm to 5 mm. Colonies on potato agar are off-white or yellow, round, smooth, flat to
slightly convex, and punctate to 5 mm in size. The selected colonies were sifted into Petri dishes with
the nutrient medium of King B and Levan. With the growth of the same type of colonies, they were re-
seeded for further research.

As a result of the bacteriological analysis of the selected samples, 8 bacterial isolates were isolated
from the varieties: Aport, Voskhod, Sinap Almaty, Maksat, Golden Delicious, Konfetnoye, Pinova, Pink
Lady, which were similar in morphological and cultural characteristics to Erwinia amylovora, the
causative agent of fire blight.

To comply with Koch's postulates and confirm the pathogenicity of bacteria, the test was carried
out by the White method on immature apple fruits. For inoculation, the Pinova apple variety susceptible
to E. amylovora was used. A suspension of bacteria (concentration 10 cells/ml) was applied to fresh
incisions and pricks made with an entomological pin on the surface of a disinfected apple fruit under
the skin, at different depths. Then the inoculated apple fruits were placed in a humidity chamber using
closed desiccators with a sterile cotton pad. The control was individual apple fruits with sterile water
applied to the incisions and injections. Fruits were incubated in a humidity chamber at 25°C for 3-7
days. Observations of the inoculated fruits showed that after 3 days necrotic spots appeared around the
injection site and milky-white exudate was released at the injection sites. In the control, there were no
ulcers at the site of inoculation or only a small necrotic ulcer was observed (Figure 2).

(a) (6)

Figure 2. Testing the pathogenicity of E. amylovora on immature apple fruits: (a) inoculated
fruits; (B) control without inoculation
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Discussion

An increased level of resistance to diseases is one of the most important requirements for a
modern variety of agricultural plants, including fruit ones. The problem at present is the search for fire-
blight-resistant domestic and introduced varieties of apple trees, which does not allow us to recommend
a suitable assortment for industrial and private gardens. Despite numerous studies conducted in
different countries, a number of issues of fruit crop varieties’ resistance to fire blight have not been
sufficiently studied. The cultivation of such varieties will reduce the pesticide load and obtain
environmentally friendly products for fresh consumption and food production, including those based
on organic production. As a result of this work, the area of spread of fire blight in the orchards of
Turkestan, Zhambyl, and Almaty regions was estimated and zoned and introduced apple tree varieties
are identified as the most susceptible to disease. The disease-resistant promising apple varieties of
domestic breeding such as Damira, Zharkyn, Yessen, Sarkyt, Rakhat were selected, which should be of a
production considerable interest. The pathogenicity of the bacterium E. amylovora has been isolated,
identified, and characterized. The fire blight causative agent was identified on the examined apple
varieties on the basis of microbiological analysis. In the future, it is planned to identify genetically
resistant apple varieties to the blight pathogen using modern molecular genetic methods based on DNA
markers and develop recommendations for improving the breeding process and increasing the
productivity of plantations.

Conclusion

As a result of a survey of apple plantations in the main industrial zone of horticulture (Turkestan,
Zhambyl, Almaty regions), it was found that fire blight has become quite widespread. The most
susceptible to bacterial blight among 53 zoned, promising, and introduced apple varieties were
identified, which should be of considerable interest for apple production.

As a result of the bacteriological analysis of the selected samples, 8 bacterial isolates were
extracted from the varieties: Aport, Voskhod, Sinap Almatinsky, Maksat, Golden Delicious, Candy,
Pinova, Pink Lady, which, in morphological and cultural characteristics, were similar to Erwinia
amylovora, the pathogen fire blight.

Testing the pathogenicity of bacteria on immature apple fruits showed positive test results
confirming the presence of the bacteria Erwinia amylovora, the causative agent of fire blight.

Funding. The research was funded by the Science Committee of the Ministry of Education and
Science of the Republic of Kazakhstan (Grant No. AP09259636).

Crcox anrepaTypol

1. Burrill T.J. New species of Micrococcus. American Naturalist. — 1883. —-Vol. 17. — P. 319.

2. van der Zwet T. Present worldwide distribution of fire blight. Acta Horticulturae. —2002. — Vol.
590. - P. 33-34.

3. Erwinia  amylovora.  [Distribution map]. [Daextponnweni  pecypc] -  URL:
https://www.cabidigitallibrary.org/doi/10.1079/DMPD/20173134801 (aara obparenns: 20.12.2017).

4. Bonn W.G., van der Zwet T. Distribution and economic importance of fire blight. In: Fire
Blight, The Disease and its Causative Agent Erwinia amylovora (Ed. Vanneste J). — 2000. — P. 37-53.

5. Fire blight. [Daexrponnsiit pecypc] — URL: https://www.niizkr.kz/proekty/bakozhog/ (aara
oOpammenyest: 02.02.2020).

6. Bonn W.G., van der Zwet T. Distribution and economic importance of fire blight. In Fire Blight:
The Disease and Its Causative Agent, Erwinia Amylovora. — UK: CAB International, Wallingford, 2000.

BECTHVK EHY umenu /.H. Tymunesa. Cepus Buoroeuueckue nayxu Ne 1(142)/2023 37
BULLETIN of L.N. Gumilyov ENU. Bioscience Series


https://www.cabidigitallibrary.org/doi/10.1079/DMPD/20173134801
https://www.niizkr.kz/proekty/bakozhog/

The fire blight prevalence on different varieties of apple trees in the main industrial zone of...

-P.37-53.

7. Zhilkishiev B. About fighting bacterial burn of fruit crops and melon fly. [9aexrponHsbIi
pecypc] — URL: https://parlam.kz/ru/blogs/zhilkishievb/Details/8/45978 (aata obparmmenns: 22.02.2017).

8. Norelli J.L., Jones A.L.,, Aldwinckle H.S. Fire blight management in the twenty-first century:
Using new technologies that enhance host resistance in apple. Plant Dis. — 2003. — Vol. 87. — P. 756-765.

9. Koczan J.M., Lenneman B.R., McGrath M.]., Sundin G.W. Cell surface attachment structures
contribute to biofilm formation and xylem colonization by Erwinia amylovora. Appl. Environ. Microbiol.
-2011. - Vol. 77. - P. 7031-7039.

10. Aasapes A.M. bakrepmaabHBINI OXOI IAOAOBBIX KyAbTYp. [Daekrponnsii pecypc] — URL:
https://agri-news.ru/zhurnal/2014/%E2%84%961/2014/zashhita-rastenij/bakterialnyij-ozhog-plodovyix-
kultur.html (aara oopamenns: 10.12.2021).

11. Apenosa H.B., Mcun M.M., Axaiimypsuna A.A. Xapmyxamegosa I'A., Aiitkyaos A.K.
bBakrepnaabpHBIN OKOT IA0AOBBIX KyABTYp B pecnyoanke Kasaxcran // Kapantun pacrennit. Hayka n
npakruka. — 2013. — Ne 1(3). — C. 39-43.

12. Metoasl BBISIBA€HUS U UAEHTUPUKAUNMIM BO30yAUTEeAs] OXOra IL10AOBBIX JepeBbeB [/
Mesxrocyaapcrsennsiit cranaapT. Kapantun pacrenmit. — Mocksa, 2016. — C. 12-22.

13. Diagnostic protocols for regulated pests // International Convention on Plant Protection and
Quarantine. Interstate standard for phytosanitary measures. —2018. - Vol. 27. - P. 14.

14. Standard of diagnostic protocol for Erwinia amylovora EPPO (European and Mediterranean
Plant Protection Organization). — 2013. — Vol. 43(1). — P. 21-45. DOI: 10.1111/epp.12019.

15. van der Zwet T., Beer S.V. Fire Blight-Its Nature, Prevention, and Control: A Practical Guide
to Integrated Disease Management. U.S. Department of Agriculture, Agriculture Information Bulletin. —
1991. - Vol. 631. - P. 83.

16. Braun P.C. Hildebrand P.D. Epidemiology of fire blight in floricane fruiting red raspberri
caused bu Erwinia amylovora // Can. ]. Plant Pathol. — 2006. —Vol. 28(1). — P. 95-98.

I'.H. Kariposal, 3.b. Camraxosa? H. dayaet?, /. AGcaTraposal
IKasax yxmmorx azpapavix sepmmey yHueepcumemi, Aavmamot, Kasaxcman
cimdikmep OUOAOZUACHL XKaHe OUOMEXHOA0ZUsCHl uHcmumymul, Aamamul, Kasaxcman
2Ocimo 0 0 A K

BbarGaHABIKTBIH Herisri eHepkacinTik ariMarbiHAa (KasakcTaHHBIH OHTYCTIK JKoHe
OHTYCTIK-IIBIFBICHI) aAMa aFalIbIHBIH 3PTYPAi cCOpTTapbIHAa OaKTepUAABIK KYWiKTiH Tapaaybl

Angarna. Kaszakcranaa, 24eMHiH KenTereH eadepiHjerigel, >KeMic AaKblAAapbIHbIH iITiHAETI eH
MaHBI3ABICHI aaMa arallbl Ooablll TaOblaaabl. 45,0 MBIH ra aliMakTa erideTiH >KeMic JAakblagapbl
OaxkTapbiHbIH  77%-bI aaMa OakTapbl. JKeMic-KMaeK JakplaJapblHBIH, aTall aiiTKaHAa, aama
arallTapbIHbIH OakTepusAblK Kyiiiri Pecriybamka OakTapblHAa TYpPakKThl Kayill TOHAIpeTiH >KoHe Te3
TapaJaTblH €H 3UAHABI KYKIIaAbl aypyaAapablH Oipi Ooabm Tabblaaapl. Kasakcran aymarbiHAa
OakTepuAABIK KYMKTiH O4aH 9pi TapaayblHa >k0A OepMmey VIIIiH aypyFa Te3iMAi >KeMic arallTapbIHBIH
COpTTapBIH ©cCipy eTe MaHBI3Abl. MakaJada Herisri eHepkocinTik OarbOaHAbIK aiiMmakTelH (Typkicras,
Kam6p14, Aamatsl 00AbICTaphl) ILAaHTalMsAapbIHAAFB ayAaHAACThIPbLAFaH, UHTPOAYKLIMIAaHFaH JKoHe
IepCcreKkTUBaAbl adMa copTTapblHa OakTepmaaabl ©PTTiH Tapaaybl OOMBIHIIIA HITVOKelep OepiareH.
Tanpaaran cpiHamMadapapl  OakTepUOAOTMAABIK —Tadjdy HITVOKeciHAde MOpP(OAOTMAABIK — >KoHe
KyABTYpaaAbIK Oeariaepi Ooiibinia Aniopt, Bocxoa, Cunan Aamatunckuit, Makcat, l'oagen Jeantnec,
Kongernoe, Innosa, ITnuk JAean copTrapbiHad OaKTepUABIK KY MK KO3ABIPFBIIIbIHA YKCacC 8 M30A54ThI
Oeaininn aapiHABlL. Ilicmeren aama >kemicrepiHe >KyprisiareH OakTepmaaAbl IIaTOTEHAIK CBHIHaMa,
DaKTepUsAABIK KYWiK KO3ABIPFBIILL Erwinia amylovora GakTepusACHIHBIH OOAYBIH pacTaifTbIH OH ChIHAK
HOTIVDKeAepiH KOpCeTTi.
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Tyiin cesaep: aama arambl, aypy, OakTepmaablK KYifiK, (pUTONATOAOTMAABIK MOHUTOPVIHI,
coprrap, Erwinia amilovora, copTTapAbIH TO3iMAiAiri, aypyAblH TapaaAybl.

I'.H. Kariposal, 3.b. Camraxosa? H. Aayaet?!, 4. AGcaraposal
TKazaxckuil HAYUOHAALHDLI AZPAPHLLIL UCCAC)06AMeAbCKUTE YHusepcumem, Aavamul, Kasaxcman
2Mncmumym 6uorozuu u duomexHorozuu pacmenuii, Aavamol, Kasaxcman

PacripocTpaHeHHOCTh OaKTep1aabHOIO OXKOIa Ha pa3AMYIHBIX COPTaxX s10A0HM B OCHOBHO¥
IIPOMBINILAE€HHOM 30He Caj0BoAcTBa (1or 1 10ro-socTok Kasaxcrama)

Annorammsa. B Kasaxcrane, xak m B OOABIIMHCTBe CTpaH MHpa, HamboJee 3HAuMMOI U3
IIA0JOBBIX KYyABTYp sBAsercss s0a0HA. V3 45,0 ThicAumM Ta CcagoB, 3aHATHIX CEeMEYKOBBIMU U
KOCTOYKOBBIMM KyAbTypaMy, 77% COCTaBASIOT s1010HeBble caabl. bakrepmaabHBIN OXOI I1A040BBIX
KyAbTYp, B 4YaCTHOCTM s0AOHM, SBASETCS OAHUM U3 HamboJee BpeAOHOCHBIX IH(EKIIMOHHBIX
3a0041€eBaHNI1, CTPEMUTEABHO PACIPOCTPAHSIOIINXCS 1 CO3JAI0ONINX ITOCTOSHHYIO YTPO3y HacaXKAeHUAM
pecniy0aukn. Bo nsbekaHne gaabHeNIIIero paclpoCcTpaHeHnsl OaKTepMaAbHOTO OKOra Ha TepPUTOPUN
Kasaxcrana oueHb Ba>KHO BBLIpalIMBaTh YCTOVMYNMBBIE K JaHHOMY 3a00A€BaHMIO COpTa I1A1040BBIX
AepesbeB. B craTbe mM340KeHBI pe3yabTaThl I10 pacIpOCTpaHeHMIO OaKTepuaAbHOTO OXKOTra Ha
PpalioHNMPOBAaHHBIX, MHTPOAYIIMPOBAHHBIX 1 ITePCHEeKTUBHBIX COpTax sA0A0HM B HacakKAeHIUAX OCHOBHOI
IIPOMBIIILAeHHON 30HBI cagoBoacTBa (Typkecranckors, JKamOplackoir, AamartmHcKol oOaacreii). B
pesyabTaTe 0OaKTepMOAOTMYECKOTO aHaAu3a OTOOpaHHBIX OOpas3IloB ObIAO BBIAeA€HO 8 M30AATOB
Oakrepuit ¢ coproB Anopt, Bocxoa, Cunan Aamarmuckuii, Makcar, T'oagen Aeanmec, Kondernoe,
IInnosa, ITunk Jean, koTopsle 10 MOP(POAOTMYECKUM U KyAbTYPaAbHBIM IpU3HaKaM OBLAM CXOXKM C
BO30yauTeseM OakrepuaabHOTO oxKora. IIposepka maToreHHOCTM OakTepuil Ha He3peABIX I1104ax
s0A0HM TTOKa3ala II0A0XKUTeAbHbIE pe3yAbTaThl TecTa, IIOATBep KAalolne Haandne Oakrepun Erwinia
amylovora, Bo30yauTeas 6aKkTepnuaabHOIO OXKOra.

Karouesbie caosa: 516.10H:1, 001e3Hb, OaKTepraAbHBIN 0XKOT, (PUTONATOAOTMYECKIIT MOHUTOPYHI,
copta, Erwinia amylovora, ycTOIYMBOCTL COPTOB, pacIpOCTpaHeHHOCTh 00.Ae3HM.
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