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Table 1. Prevalence of soft rot disease in potato fields in Syria surveyed during 2002 and 2003. 
 

 ��� ����� ������� �	��� 
������	�  

No. of fields based on 
infection rate of their plants  

�������  
Governorate 

��
�� !�
�  
Time of 
sowing 

 ������ "�#� ����
���
���  

Total No. of  
fields surveyed 

 ����� ����
$��
%��  
No. of 

apparently 
healthy fields 

Less  
than 
10%  10-30 % 

More than 
30% 

 ���&�� �	���)%(
�	���� ������  

Percent (%) of 
infected fields 

�����   Spring39  7  22  10  0 82.1 ����   Hama  
������  Autumn38 35 3 0 0 7.9 

�����   Spring40  2 26 11 1 95.0 ���   Homs 
������  Autumn37 36 1 0 0 2.7 

�����   Spring29  22 6 1 0 24.1 �!"#   Idleb 
������  Autumn25 25 0 0 0 0.0 

$��%��!   
 Damascus countryside 

����&   Summer31  15 10 6 0 51.6  

���!   Daraa �����   Spring13 10 3 0 0 23.1 
'��(���    Total 252  152 71 28  1 39.7 
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��� )30.( � ,9 �'�	

 .���! $�% ������ *+ ������� �5��
�#�#  ��	�� �3���
��� 

)15( �
�� �	+�
7(� �	
���� �:��3�� "�
�� 6�� ")27(. 

 G,�	� $�! .��-��� �H
���� �	
	�8��� I�&� 
�5��� 6�# ��
,��� 

 ��,���)13 "15 "16.(  
  

�� ��� ��		
� �����������
�� ��
��� ����� ��������   

 ���	��� ���� �7��)�	H
# <��� <�
�# "<�� "���
,( ������� 

*���� �	
	�8��� $�%  ��(�Erwinia 45.1 % ���	��� B��(� ��

�
������� �� �
� ��
!# �,�� ���8 *������� �7�� ���	� "�
��� 

 ������ 45�46.4 %� "���
,�� ���	! *+33.3 % ���	��� *+

 <�
���� �	H
�� <����� <���� �� ���'����) .�,(2 .(  

  

���� 2. �� ������	 
��� ��Erwinia ����� ��	� 
��� ������� 
� ������ ������ 2003.  
Table 2. A survey for bacteria of Erwinia genus in samples showing soft rot symptoms, 2003. 
 

���	
��  Governorate 
�����  
  Time of sowing 

��� �	����	���   
  Infected plant part 

���� ���� 
 �	�����

�������  
Total No. 

of 
samples 
tested  

��� �	���� 
��	���  

 �!�� 	�������	�
Erwinia 

No. of actually 
infected 

samples with 
Erwinia 

��"�� ���#�� 
)%( �	����� 

��	���  	�������	�
Erwinia  

Percentage (%) 
of infected 

samples with 
Erwinia 

�� ������� �  Leaves or Stem 0  0 0.0  ����	�  Spring 
�����   Tubers 50 34 68.0 
�����   Leaves  5 2 40.0  

!�"#  Hama 

�����$  Autumn 
�����   Tubers 6 2 33.3 
 ��� +�����  Leaves & Stem 5+4  2+1 33.3 ����	�  Spring 

�����   Tubers 75 52 69.3 
��� �� �����  Leaves or Stem 0 0 0.0  

%"#  Homs 

�����$  Autumn 
�����   Tubers 5 0 0.0 
 ��� +�����  Leaves & Stem 2+3  0+1 33.3 ����	�  Spring 

�����   Tubers 19  5 26.3  
��� ����� ��  Leaves or Stem 0 0 0.0 

���$  Idleb 

�����$  Autumn 
�����   Tubers  5 0 0.0 

���   Stem 2  1 50.0 &���'"�   
  Damascus countryside 

�����  Summer 
�����   Tubers 34 16 47.1 
 �����(��   Stolon 6  2 33.3 ����  Daraa ����	�  Spring 

�����   Tubers 4 1 25.0  
)*#  Aleppo �,�$" !��	"  

  Refrigerated stores 
�����   Tubers 50 5 10.0 

-�"�"��   Total 275 124 45.1 
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 ���1.� ����� �� ��	
������� ���� ��� ��� ������� ���� �� ����� / ��������� ������ ������ E. c. ssp. atroseptica (A) !  
 �������� ��E. c. ssp. carotovora (B)�������� �� ! E. chrysanthemi (C).  

Figure 1. Symptoms of soft rot disease or black leg on stems of potato plants infected with E. c. ssp. atroseptica (A), or E. c. 
ssp. carotovora (B), or E. chrysanthemi (C). 
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Table 3. Influence of some bacterial isolates that belonging to Erwinia carotovora ssp. carotovora (Ecc), E. c. ssp. atroseptica 
(Eca) and E chrysanthemi (Ech) on rot of potato stems under artificial infection conditions, 2004.(average length of soft rot on 
potato stem by cm, four days after inoculation) 
 

������ �	
���  ������ ����� ������� ���� ����Erwinia �
	 ���� ���!" 
�������/�������  

Main pathogenicity of some isolates of Erwinia genus bacteria against stems of 
potato cultivars  

 ������
#����
  

Pathogen  
and its 

isolates  

������ �	
��  
 ���� �������

�������  
Main 

pathogenicity 
against tubers  

���$"  
Agria 

�
���  
Nicola 

������  
Lezetta 

����� 
Aida 

��
%���  
Marfona 

&��
�  
Boreen 

��'  
Anna

������  
Diamant 

�$���/ 
�����  

Draga 
�����"  

Arenda 

 ������ �	
��
�
	 ���� ������� 

������  
Main 

pathogenicity 
against plant stems 

Erwinia carotovora ssp. carotovora (Ecc)  

C398.4 �����   Low  36.7 

b-f 
15.0 

p-y 
30.0 

f-j 
21.7 

j-q 
5.0 
a-e 

7.3 

x-e 
16.7 

n-v 
18.3 

l-t 
 26.7  

g-l 
26.7 

g-l 
 

���	
�   Medium

C412.7 ����   High 20.7 

k-r 
25.7 

h-m 
24.3 

i-o 
8.3 

v-e 
30.0 

f-j 
30.0 

f-j 
25.0 

h-n 
26.0 

g-m 
36.7 

b-f 
23.3 

i-p 
 

����   High

C337.1 ����   High  35.7 

b-f 
30.0 

f-j 
31.3 

e-i 
9.3 

u-d 
33.3 

d-h 
36.7 

b-f 
24.3 

i-o 
14.3 

q-z 
11.7 

s-c 
45.7 

a 
 

����   High

��	
���  Average  31.0 23.6 28.6 13.1 22.8 24.7 22.0 9.6 25.0 31.9  24.3 
E. c. ssp. atroseptica (Eca) 

C310 ��	
��  Medium 18.3 

l-t 
18.3 

l-t 
26.7 

g-l 
16.7 

n-v 
5.0 
e�a 

3.3 

c-e 
13.3 

q-l 
33.3 

d-h 
21.7 

j-q 
13.3 

q-l 
 

���	
�   Medium 

C391 ���	
�   Medium  42.3 

a-c 
15.0 

p-y 
16.7 

n-v 
7.7 

w-e 
33.3 

d-h 
0.0 

e 
16.0 

o-w 
12.7 

r-b 
15.7 

p-x 
16.7 

n-v 
 

���	
�   Medium 

C137 ���	
�  Medium  6.7 

y-e 
16.0 

o-w 
39.0 

a-e 
24.3 

i-o 
30.0 

f-J 
13.3 

q-a 
20.0 

l-s 
30.0 

f-J 
6.7 

y-e 
16.0 

o-w 
 

���	
�   Medium 

��	
���  Average 22.4 16.4 27.5 16.2 22.8 5.3 16.4 25.3 14.7 15.3 18.3  

E chrysanthemi (Ech) 
D1 ����   High  4.0 

c-e 
6.7 

y-e 
18.3 

l-t 
4.3 

b-e 
5.0 

a-e 
1.7 

d-e 
3.7 

c-e 
6.0 

z-e 
6.7 

y-e 
13.3 

q-a 
 

�����   Low 

C89 ����   High  23.3 

i-p 
30.0 

f-j 
34.3 

c-g 
0.0 

e 
43.3 

Ab 
10.0 

t-b 
29.0 

f-k 
42.3 

a-c 
33.3 

 d-h 
17.7 

m-u 
 

����   High 

C140 ����   High 33.3 

d-h 
36.7 

d-f 
46.7 

a 
46.7 

a 
23.3 

i-p 
26.7 

g-l 
33.3 

d-h 
46.7 

a 
40.0 

a-d 
21.7 

j-q 
 

���� ����   Very high 

 ��	
���Average  20.2 24.4 33.1 17.0 23.8 12.8 22.0 31.7 26.6 17.6 22.9  
���� ��	
���Total average  22.1 19.3 26.7 13.9 20.8 13.2 18.1 22.9 19.9 19.4 � 

�	
�� ��� �	�	� �	��� ��� ��� ��
�� 0.05= 8.522  L.S.D at P=0.05 is 8.522  
 !
"
�� ����)(% = 22.4  C.V.(%) =22.4  

 ��#��� �$"�� ���� ��	
� =0.0  Average value of healthy check = 0.0  
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Abstract  

Nabhan, S., S. Al-Chaabi and M. Abu-Ghorrah. 2009. A Survey for Prevalence of Bacterial Causal Agents Caused Soft 
Rot Disease, Assessment of their Pathogenicity and Investigation of Susceptibility of Stems of More Important Potato 
Growing Cultivars in Syria. Arab Journal of Plant Protection, 27: 26-35. 

Results of field surveys to assess the prevalence of soft rot disease in potato producing areas conducted during 2002 and 2003 in Syria 
showed that disease incidence and severity were variable according to governorates and time of sowing. The highest incidence was recorded 
in potato fields in spring-sown (66.1%), followed by summer-sown in governorate of Damascus countryside (51.6%). The lowest infested 
fields were recorded in autumn-sowing (4.0%). The isolation frequencies of Erwinia carotovora ssp. carotovora (Ecc), E. c. ssp. atroseptica 
(Eca) and E chrysanthemi (Ech) were 76, 13, and 11%, respectively, based on biochemical, serological, and pathogenicity tests of 100 local 
bacterial isolates belonging to Erwinia genus. Assessment of stems susceptibility of 10 potato cultivars (cvs.) against isolated bacteria 
showed clear differences in disease symptoms and severity based on tested pathogen species/subspecies and their isolates. The average 
length of potato rotted stems for Ecc, Ech, and Eca were 24.3, 22.9, and 18.3 cm, respectively, 4 days after incubation. The susceptibility of 
potato cvs. stems tested against different isolates of the same species/subspecies or to different species/subspecies of bacteria used was 
variable. No changes in pathogenicity level of Eca isolates were observed, when tested on stems or on tubers of potato plants, meanwhile 
pathogenic variability of Ech and Ecc isolates were 66.7 and 33.3%, respectively. Boreen and Aida cvs. had low susceptiblity, Draga, 
Arenda, Nicola, and Anna cvs. were moderately susceptible, Diamant, Agria and Marfona cvs. were susceptible, whereas Lezetta cv. was 
highly susceptible. In many cases, the resistance/susceptibility level to the pathogen of stem and tubers of the same potato cv. was not 
identical.  
Keywords: Blackleg, Erwinia, potato, soft rot, susceptibility of potato cultivars, Syria. 
Corresponding author: Shaza Nabhan, General Commission of Scientific Agricultural Research, Douma P.O. Box 113; Damascus, 

Syria, Email: gcsarshaabi@mail.sy 
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