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Table 1. Characteristics of the bacterium of Erwinia carotovora spp. carotovora (reference) and Pantoea ananatis isolated from 
potato tubers.  
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Table 2. Fatty acid analysis of the bacterium Erwinia 
carotovora spp. carotovora (reference) and Pantoea ananatis 
isolated from potato tubers. 

 
 %������
 ������  

 % of total fatty acids 
P. ananatis E. c. carotovora 

 �����
 !
��"
������
  

Fatty acid class 

���#��
 
Peak 
area % 

���#��
 
Peak 
area % 

����$� &�	
� �
��'	 ��	�� ����� ����" �#*#  
Saturated straight chains with even carbon numbers 

10 : 0 0.78 1.28 0.00 0.00 

12 : 0 4.70 7.70 0.33 5.83 

14 : 0 0.27 0.44 2.80 49.47 

16 : 0 0.62 1.02 0.13 2.30 

18 : 0 14.64 23.99 0.70 12.37 

20 : 0 4.27 7.00 0.28 4.95 

+�
,� &�	
� �
��'	 ��	�� ����� ����" �#*#  
Saturated straight chains with odd carbon numbers 

11 : 0 0.64 1.05 0.00 0.00 

15 : 0 0.48 0.79 0.15 2.65 

19 : 0 0.86 1.41 0.00  0.00 

���" ��	�� 
�- ����� �  Unsaturated acids 

16 : 1 8.88 14.55 0.00 0.00 

18 : 1 17.91 29.35 0.63 11.13 

20 : 1 3.68 6.03 0.14 2.47 

 &�	�
	����# ���  Cyclopropane acids 

D 19 : 0  0.86 1.41 0.00 0.00 

 	�, ����� 6��">
�1	�� 

Unknown fatty 
acids  

2.43  3.98  0.50  8.83  
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 ����3. ?��$�
����� ?����&��� ����"�� �?��$����� �� @�
"��� �$�
� )A�/A� ( #������ �
$��� �	�� *��� ��! ����
��� �3$�9� �� �1�3�� #�����
 �	��� ���
���Erwinia carotovora spp. carotovora  �Pantoea ananatis��� 	�, ������ B� ��	�C� ����.  

Table 3. Average content of Ca, Fe, Mg and K (mg/kg) in the soft rot dry matter of potato tubers cv. “Cara and Lesta” infected 
with the soft rot bacterium (Erwinia carotovora spp. carotovora and Pantoea ananatis) compared to non infected tubers (check). 

  
 �
���
Pathogen &����
  

Mineral 
/���
  

Cultivar 
 &�$�
)0��(  

Time (Day) P. ananatis E. c. carotovora 
1��� &��	 �����
  

Check non infected 
1 bc 1.69  bc 1.23  bc 2.01  
3 bc 1.94  bc 1.27  bc 2.12  

�	��  Cara 

5 bc 1.41  bc 1.79  b 2.96  

1 bc 1.50  bc 1.24  a 9.53  
3 bc 1.69  bc 1.36  b 3.18  

?��$���  
Ca 

�
$��  Lesta  

5 c 1.07  bc 1.65  b 3.35  

1 abcde 6.88  abc 8.71  cde 5.64  
3 abcd 8.44  e 5.10  de 5.46  

�	��  Cara 

5 ab 9.16  e 4.72  e 4.61  

1 abcde 6.39  abcde 7.52  abc 8.78  
3 abcde 6.31  bcde 6.02  a 9.43  

���"  
Fe 

�
$��  Lesta  

5 bcde 6.07  e 5.05  ab 9.12  

1 bcde 3.62  bcde 2.99  bcd 4.08  
3 bcde 3.41  bc 4.31  de 2.49  

�	��  Cara 

5 de 2.30  b 4.72  e 2.03  

1 Bcd 4.06  de 2.40  a 8.74  
3 bcde 3.63  cde 2.61  bcde 3.73  

?�����&�  
Mg 

�
$��  Lesta  

5 de 2.27  bcde 3.35  bcde 3.50  

1 a 80.87  cde 51.40  ab 75.42  
3 de 43.23  cde 51.32  abcd 3.07  

�	��  Cara 

5 e 39.37  de 44.95  abcd 2.02  

1 bcde 53.98  cde 49.95  a 79.62  
3 Cde 52.37  cde 49.72  abc 69.57  

?��$�
��  
K 

�
$��  Lesta  

5 de 43.57  de 45.90  Abcd 1.87  
�� ���� ��	
�� ��
��� ����
 ���� ����
 �
� �	� 
����� ����� �
���� �����
 ��
� �!�� � "
��� #�$ %&� ���0.05.  

Numbers with the same letter in the same colomn are not significantly different, using the least significant difference test (LSD) at P= 0.05. 
  

Abstract 
El-Ariqi, S.N.S. 2006. Isolation and Identification of Bacteria Causing Black Soft Rot Disease in Potato Tubers and its 
Comparison with Erwinia carotovora spp. carotovora. Arab J. Pl. Prot. 24: 1-6. 

A yellow bacterium was isolated from infected tubers (Cara cultivar) with black soft rot disease on glycerol nutrient agar (GNA). The 
bacterium was found gram-negative, rod shaped, motile, and capable of anaerobic growth. The physiological attributes of the bacterium fit the 
description of Erwinia carotovora spp. carotovora, but its pathogenicity differed from black soft rot. Cellular fatty acid of yellow bacterium 
from potato tubers were significantly different qualitatively and quantitatively from those of the E. c. carotovora. Results of pathogenicity test, 
morphological, physiological, and biochemical characteristics and cellular fatty acid profiles revealed that this isolate belongs to Pantoea 
ananatis. The Ca, Fe, and Mg minerals content in Lesta cultivar tubers was higher than that of Cara cultivars 1, 3 and 5 days after inoculation. 
However, there was no significant difference in K contents between the two cultivars. There was a decrease in Ca, Mg, K content in the rotted 
tissues of Lesta and Cara cultivars, with more rotted area in Cara cultivar, especially when infected with E. c. carotovora. 
Key words: Black soft rot, Erwinia carotovora, fatty acid, Pantoea ananatis, potato. 
Corresponding author: S.N.S. El-Ariqi, Sanaa University, Faculty of Agriculture, Department of Plant Protection, P.O. Box 13035, Sanaa, 

Yemen, Email: ariqi@maktoob.com 
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