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Agriculture in Kyrgyzstan
In Kyrgyzstan, there are 7 regions. Each region is 

characterized by its climate and crops adapted to 
these conditions. Each region is famous for its 
varieties and species of crops 

1.Chui
2.Talas
3.Osh
4.Jalal-Abad
5.Batken
6.Naryn
7.Ussyk-Kul



Chui region main crops are sugar beet, 
cereals, vegetable and fruits



Talas region main crops are beans,
safflower and vegetables



Osh region main crops are cotton, 
tobacco,vegetables and fruits



Jalal-Abad region main crops are 
nut & fruits, vegetables and cotton



Issyk-Kul region main crops are fruits 
and berries



The fruit and nut forests of Kyrgyzstan.

• Kyrgyzstan  holds an amazing array of ecosystems, but one of 
the most fascinating is the ancient forests of fruit and nut trees. 

• These forests contain wild walnut, apple, plum, pistachio, 
cherry, hawthorn and almond.

• Many of the varieties of these trees are ancestors to the 
worldwide spread domestic varieties.

• These forests cover  1.56 million acres and hold more than 300 
different species.

• The increasing numbers of people living in the forest and the 
economic situation in the country, as well as climate change, 
all impact the forests.

• About 90% of this habitat has been lost in the last 50 years.







Local apple trees (Malus kirghisorum Al.)



Bushes of Crataegus turkestanica



The  first signals of fire blight  emergence in 
Kyrgyzstan

• Fire blight of fruit pome trees caused  by Erwinia amylovora  was  
detected for the first time in Kyrgyzstan on the territory of Chui 
province around 2008-2009.

• In 2013 Phytosanitary Service of the Chui region has surveyed 1235 
hectares of gardens and fruit farms, thereof  42.1 ha were infected by 
this disease.

• In 2008-2009 fire blight outbreaks were discovered in the Issyk Kul
province. In 2013, the disease has spread to the eastern parts of the 
region. The main foci of infection are: Chon-Saryoy , Bozteri, Karakol
and others. Surveyed  total area -1226 hectares, of which 29.9 hectares 
are infected, with damage to 1-10% of the trees. 

• The first signals of symptoms similar to bacterial blight on pome trees 
in the forests of Southern Kyrgyzstan were   received in 2008 - 2009 
by the employees of the Plant Protection station located in Jalal-
Abad.





Research design

• Isolation  of Erwinia amylovora from diseased  parts of 
fruit trees and shrubs of the Rosaceae family. 

• The identification of pure cultures of the pathogen by  
biochemical tests, tests  in planta and PCR using 
specific primers.

• Searching  natural antagonists  to develop non-chemical 
protection agents in Kyrgyzstan for biocontrol of the fruit 
crops from fire blight pathogen bacteria.

• Primary and secondary screening  of antagonistic 
microorganisms for their activity to suppress fire blight 
pathogen bacteria in vitro .



MATERIAL AND METHODS

• For isolation of  Erwinia amylovora the fresh samples of fruit bark of 
pears, exudate of apple blossoms and buds as well as the bent ends 
of the hawthorn (Crataegus turkestanica) were examined.

• The identification of a pure culture of the pathogen was carried out 
using at least three tests based on different biological principles: 
biochemical tests, PCR analysis, and HR tests in planta. 

• DNA isolation, restriction, agarose gel electrophoresis was carried out 
according to standard protocols .

• Amplification  of  E. amylovora gene hrpN was performed  with primers 
Eam1 (5‘-gaggaataccatatgagtctgaatacaagtg-3 ') 
Eam2 (5‘-agcgtcgaccagcttgccaagtgccat-3')

• The antagonistic microorganisms Streptomyces bambergiensis and 
Streptomyces  diastochromogenes and  Bacillus sp. strain P-100 were 
employed for the in vitro  antimicrobial assay.



The samples of diseased trees



The samples of diseased trees



Isolation of Erwinia amylovora from samples

Fruit tree barkExudate of flowers

Buds

Erwinia amylovora
colonies 

Erwinia amylovora

Bent ends



• Pure cultures of  E. amylovora  were  isolated from exudates  of drop-
down buds and  from the sections  bark  of  diseased  apple trees and  
hawthorn .

• Biochemical tests  with  pure culture  of  E. amylovora  have showed 
the following characteristics: Gram stain is negative; produced  levan  
and a fluorescent pigment on King's medium B; oxidative/fermentative 
(O / F) test,  catalase and oxidase Kovach  test  are positive, did not 
reduce nitrates, used  the citrates  and  liquefied  gelatin, and did not 
produce urease and  indole;  able to grow  at  39° C. 

• These strains were resistant to penicillin (50 mg/ml) and sensible in 
the presence erythromycin (50mg/ml) and tetracycline (50 mg/ml)

Results and discussions



Physiological and biochemical tests 
for the identification  of Erwinia amylovora



Bioassay on pathogenicity of Erwinia amylovora (Burrill) to nonhost
plants (Pelargonium zonala) in laboratory conditions



Test  for sensibility of  Erwinia amylovora to known antibiotic compounds

Sensibility to Erythromycin  

Sensibility to Tetracycline



PCR amplification targeting the hrpN gene using exudates of 
apple flowers





PCR products obtained after amplification with the 27f  and  907R 
primers of 16S rRNA gene and  Eam1 Eam2   of hrpN gene from  
the exudate of apple flowers

• PCR products obtained after 
amplification with the primers 
and Eam1 Eam2 the gene hrpN
Erwinia amylovora . 

• 1,3 and 5 – negative controls.
• 2 - Erwinia amylovora E-05,
• Amplified with 16SpRNA  gene;

Erwinia amylovora Ep-07, 
• 4 - Pseudomonas fluorescens, 

5 - Erwinia carotovora
• 6 - Erwinia amylovora  E-05  

with Eam1 Eam2 ,
• M - DNA marker (GeneRuler

DNA ladder mix, Fermentas).

900 bp

339 bp

M      1      2     3   4     5   6  M



PCR products obtained after amplification  with  Eam1 
Eam2   primers  for  hrpN  gene from bent branches  of  

hawthorn . 



Antibacterial activity of antibiotic-producing 
microorganisms to E. amylovora

• We performed in vitro tests using an antibiotic-producing 
Streptomyces and Bacillus strains. 

• Primary and secondary screening have showed  that 
Streptomyces bambergiensis has a significant antibacterial 
activity in 96 hours and zone of lyses was 5,0 ± 1, 25 mm, then 
after five days of the experiment, the growth of Erwinia 
amylovora culture was completely inhibited by this antagonist. 

• Streptomyces diastochromogenes strain  has  showed a  
significant action to the growth of Erwinia amylovora. Inhibition 
zone was 4,2 ± 1, 01 mm in 96 hours.

• Tested  Bacillus strains have showed a an antibacterial activity 
to Erwinia amylovora after long times.



Antagonistic activity of  biocontrol microorganisms showing 
inhibition zones against fire blight strain E. amylovora Ea-5

Inhibition  by  Streptomyces 
bambergiensis sk-6

Inhibition  by  Streptomyces
diastochromogenes sk-2



Antagonistic activity  of tested biocontrol  microorganisms against  fire 
blight bacterial strain  E.amylovora, Ea-5, in 96 hours

2 2

3

4

3

4

5

6

0

1

2

3

4

5

6

Inhibition 
zone,mm

1 2 3 4 5

1- P-100;   2- S-2 ;  3-  B-18;  4-  SK-6



• The first time in Kyrgyzstan we have identified the Erwinia amylovora 
isolates from diseased apple, pear trees taken  from  gardens and fruit 
farms in Chui and Issuk-Kul regions.

• To our knowledge, this is the first report of Erwinia amylovora 
on hawthorn ( Crataegus turkestanica) taken from nut and 
fruit   forests of Jalalabad region. 

• The spread of fire blight expands to other regions.
• We still do not know  the situation in Talas region, which borders  with 

Kazakhstan and in  Batken region, which  borders with Tadzhikstan.
• However, our studies are just the beginning of what we must do in the 

near future. 
• Obviously, we need a detailed survey of the disease outbreaks in all 

regions of our country, using molecular biology techniques to detect 
new isolates, new races and to study of etiology features  of fire blight. 

• Also ,we need a joint project for the detailed study and search the 
antagonists of Erwinia amylovora to develop  non-chemical crop 
protection in future.

СONCLUSIONS




