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

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

 �������	
 ��
��  ������� ��� 	��� �	 �Fusarium solani f. sp. phaseoli �	 �	��� ��� ���	 � ���
 �� ����  ���!"# 

  

�$�� ��%�
 �&�
��
 �%�'(% )�����* +��$ ���& �
,  

�    !
"�" #� ���$�%&'()" *+�
� ��(
�� ,�-.
 / ���$�%&' ��(
()" *+�
0�� � 
1'�2/ ()" -3�4
 � ��(  

2���53 62�4�� 78 9��:4 �
;
 %+� � <�)4���=
���()" >�42�& �
��" � 62�4� ���(�2���53 ?�$�3��� �/  

@   *A'$ #%B�4'  ���' 
&�:���C �� ����
�� ,�-.
2���53 ��,5A'$ ��4D&' $'2� ��E5A'$ �
 �
2'�  

)��"��$ G�H��: ������ ������" /�J. G�6� :H5�7�$�' �K��(  

-.�/�  

&�.
��
 �
��M #5�� 
4���'2��� ��A
  2')Fsp (Fusarium solani f. sp. phaseoli� �,
 � 2'
��	� ��� ��M N�4
' �$ �� >'� HO&' . �$

'� Q&���
  H4��(4�� ��R" NS��  �"�AT
U ��M V�A #& �$
W& �
= ��
%
  -4�S �   #O� H7OXAFsp  '�O� �$� 2�' #OA�+�� Y O���
  �O� .

�$ *��Z. '��� Y >���N3 *:" ��
 N3 *:" <�	1' � ��
 �42� ���[ #����%3�� *� \  �$�O]" D̂4�O3 _�8 !M�S �$
     �'�O," #O& �O�

H��� `�RA' ."�AT � `�S�' *:3'�
 a�&' �� �� U�2'�A' �
�� � ���
��	� )�� 2��,A� ��#5 (B�� �
  bB�O�  �O��  �O��� � O
�� 

2�'���
 ��. �%A�3�c ?
 :;4 ���W" 2'
  �$ �'$ $�,�	1 d'-�'"�AT � `�S�'
�� U� ��M e�%+4
 fgO" � �
 �Fsp   bB�O� �O�  �O��  $��O4 

&���
 $�� .�42� $��4 `�S�'�2' *  #� *:3'� �hAFsp '�� �$�N3 *:" >��� Y ��
 2 ���� #& #� O�2' �   � ��O� �OhA
 ��O	�   d'-O�' �

X(" $�,�	1
�A�� N :�  �$�M�
 WB
e : `�S�'��[�"�AT �
>�(A�� U[ �
����3 � $� @  �$�M�
 Y&�%4 : `�S�'  ���OW0 ��&�$ �6D"

"�AT
 �>��$�M UD81083 �%B' �� �  �$�M�
 ���� : `�S�' � ���,� �i�.��,5A'$ . H
&�Xc Q��%5
��$  #� j���4 `�S�'�
��M  � �
WO& 

Q��%	3 H
&�Xc  `�S�' #� j���4�
��M -4�S ��$. �
��M 
%
= �$ �c Y&� H�'$ �'�S .N3 *:" Y�'�� �$ #� 
��  ���[ � $�
[ `�S�' -�

�� ����54 #"�� k�4 �" ���� 
�$�M� `�S�' ���& �$ �A$'$ >�5A Y&�%4 
�$�M� #3 .Q�' �%A� 3�Oc ?
   �O5" �Of' 2'���::3�
  O. �
 *

�$�4�
 N3 *:" ��
 � �$
��	� '2
� Fsp ��� ��M
H&' �.  

/��� ��� "����: &�.
��
 ���#5 .
�$�4� *
�  *:",5B
� ��M
� 

 

Reaction of some common bean cultivars and genotypes to Fusarium solani f. sp. phaseoli  

with and without drought stress under greenhouse conditions 
 

N. AMANIFAR
1
����, M. GHADIRIAN

2
 and F. SALEHI

1 

1- Assistant Professor, Department of Plant Protection Research; Assistant Professor, Department of Agronomy and Horticulture  
Research; Chaharmahal va Bakhtiary Agricultural and Natural Resources Research and Education Center, Agricultural  

Research, Education and Extension Organization (AREEO), Shahrekord, Iran; 2- MSc. graduated, Department  
of Plant Protection, school of Agriculture, Islamic Azad University of Shiraz, Shiraz, Iran 

Abstract 

Fusarium root rot of common bean, caused by Fusarium solani f. sp. phaseoli (Fsp), is a major disease of this crop in Iran. In this 
study 13 commercial cultivars and genotypes in 3 types of common bean were evaluated for resistance to Fusarium root rot under greenhouse 
conditions. The investigation was conducted as a factorial experiment in a completely randomized design with three replications under 
conditions with and without drought stress. The reaction of cultivars and genotypes were evaluated based on measuring disease severity (root 
necrosis) and some growth parameters. Results showed a significant difference in yield components of different cultivars and the impact of 
Fsp on evaluated parameters. Cultivars in response to Fsp without drought stress were divided into three groups: 1. Weak infection: Sadri, 
Joneghan, Kosha, Sayad, 2. Moderate infection: Talash, Akhtar, D81083, Ghafar, Lordegan, Dorsa and 3. Severe infection: Pak, Shekofa, 
Daneshkadeh. Generally, the most, moderate and least sensitive varieties were belonged to white bean, pinto (Chiti) bean and red kidney 
bean cultivars, respectively. Under drought stress conditions except for Sadri and Sayad which showed moderate of disease severity, other 
cultivars showed severe infection resulting in plant death. These results indicated that drought stress is a predisposing factor in pathogenicity 
of Fsp on common bean. 
Key words:Common bean, drought stress, predisposing, root rot. 
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Table1. Combined Variance analysis of the effects of inoculation by Fusarium solani f. sp. phaseoli  

on yield components of common bean with and without water stress 

variable df Plant height (cm) Plant weight (g) Root length (cm) Number of rootlets Disease severity 

Ca 12 6144.2** 77.8** 205.4** 122.2** 1** 
I 1 40739.4** 565.9** 358.5** 108.2** 307.1** 
WS 1 10506.2** 3351.7** 294.2** 11.2ns 16.8** 
I*C 12 1306.9** 16.2** 30.1** 2 0.5** 
WS*C 12 772.5** 9.6** 32.1** 64.1** 0.7** 
I*WS 1 2490.5** 14.7ns 9.9ns 360.2** 0.9* 
I*WS*C 12 228.7** 8* 22.2** 26* 0.4* 
Error 104 40.1 3.9 5.3 12.2 0.2 
CV  6.5 22.2 14.2 18.8 19.7 

          a: C = cultivar, I= inoculation, WS= water stress   
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Table 2. Means comparison of the effect of inoculation by Fusarium solani f. sp. phaseoli on yield components  
of 13 cultivars and genotypes of common bean with and without water stress conditions 

Disease 

severity 

Number of 

rootlets 

Root Length 

(cm) 

Plant weight 

(g) 

Plant height 

(cm) 
Treatment Cultivar 

0.5m 18j-r 17g-m 6.79l-t 117.6gh Non-stress 
Non-inoculated 

Talash 1m 14.4o-u 12.7n-t 6.22m-u 113gh stress 
3.5e-i 21.8c-k 10.3q-u 6.57m-u 78.6 o-q Non-stress 

inoculated 
4.3b-d 15.7m-t 12.7n-t 4.3t-v 82.8m-p stress 
0.5m 19.3d-q 11p-u 14b-f 89.6 j-n Non-stress 

Non-inoculated 
Sadri 1m 26.8a-c 10r-u 7.6r-s 80n-q stress 

3ij 21.3c-l 9.5tu 9.3h-m 75.9pq Non-stress 
inoculated 

4.7a-c 23.4b-g 9.7s-u 5.4o-v 60rs stress 
0.5m 14.4o-u 23bc 8.2j-q 185b Non-stress 

Non-inoculated 
Shekofa 1m 17.3i-s 21.5b-e 5.6o-v 140de stress 

2.6j-1 21.9c-j 18.8d-j 6.3m-u 123fg Non-stress 
inoculated 

5a 14.6o-u 20.9c-f 4.3t-v 115.8gh stress 
0.5m 13.7q-u 17.3f-l 7.8j-q 86.6l-o Non-stress 

No-inoculated 
Dorsa 1m 17.2i-s 17g-m 7.4k-t 80n-q stress 

3.4e-i 19.9d-o 15.3j-o 6.9l-t 75pq Non-stress 
inoculated 

3.9d-g 14.8n-u 13.2n-t 6.7l-u 70qr stress 
0.5m 16l-t 38.4a 16.7a-b 196.7a Non-stress 

No-inoculated 
Pak 2l 18.3f-q 22.3b-d 11.4e-i 120f-h stress 

3.5e-i 26.9a-c 21c-f 7.6k-s 90.9 j-m Non-stress 
inoculated 

4.3b-d 12s-u 15.8i-o 3.6u-v 50s stress 
0.5m 23.7b-f 19.7c-h 18.9a 89.6k-n Non-stress 

No-inoculated 
Akhtar 1m 24.5b-e 20.7c-g 14.1b-e 80n-q stress 

3.1h-j 31.1a 19.3c-i 11.8d-h 70qr Non-stress 
inoculated 

3.5e-i 19.2d-o 12.9n-t 9.2h-m 63.9 r stress 
 

0.5m 23b-h 22be 13.8b-f 97.4jk Non-stress 
No-inoculated 

Joneghan 0.5m 19.7d-p 21c-f 8.9h-n 96j-l stress 
3.9d-g 24.8b-d 21c-f 8.6h-o 94j-l Non-stress 

inoculated 
3.8d-h 21.3c-l 21c-f 7l-t 92.3 j-m stress 
0.5m 16.2k-t 25b 15bc 165c Non-stress 

No-inoculated 
Ghafar 0.5m 20.5d-m 12.4o-t 14.9b-d 140de stress 

2.7j-l 17.6h-s 20.1c-g 13.1c-g 120f-h Non-stress 
inoculated 

3.2h-j 16.5j-t 16.3h-n 7.6k-t 100ij stress 
0.5m 16.8i-t 16i-o 15.6b-c 110hi Non-stress 

No-inoculated 
Kosha 1m 16.3i-t 15k-o 10.4g-k 80n-q stress 

2.3kl 19e-q 14.7k-p 9.8h-l 70qr Non-stress 
inoculated 

2.7jk 16.5j-t 14.7k-p 8.5i-p 70qr stress 
0.5m 15.2m-u 18.3e-k 8.1jq 140be Non-stress 

No-inoculated 
Sayad 1m 19.4d-p 17.3f-l 6.4m-u 130ef stress 

3.2h-j 16.9i-t 14.6l-p 6n-u 96.2 j-l Non-stress 
inoculated 

3.4f-i 14p-u 9.6s-u 5.7o-v 89.2 kn stress 
0.5m 11.4tu 14.3l-p 8.3i-q 150b Non-stress 

No-inoculated 
D81083 2l 15.2m-u 12.7n-t 8.1i-q 91j-m stress 

3.3g-j 20.3d-n 13.7l-r 5.2q-v 89.8j-n Non-stress 
inoculated 

4.8ab 26.7a-c 13.2n-t 4.5r-v 80n-q stress 
0.5m 13.7q-u 15k-o 14.5b-e 100ij Non-stress 

No-inoculated 
Lordegan 0.5m 28.3ab 13.3m-s 10.86f-j 80.5n-q stress 

3.2h-j 19e-q 14.6l-p 10.4g-k 60rs Non-stress 
inoculated 

4d-f 22.4c-i 7.4u 6.2m-u 6.9rs stress 
0.5m 13.7q-u 15k-o 15.7bc 100ij Non-stress 

No-inoculated 
Daneshkade 0.5m 9.6u 14l-q 5.4p-v 80.3n-q stress 

3.3g-j 15.4m-t 13.3m-s 4.4s-v 60.7rs Non-stress 
inoculated 

4c-e 12.4r-u 9.8s-u 2.7v 60rs stress 
* >�%& �$ 4 ��
EA�
Q ��� '�'$�  <�	%c' pm& �$ ��%54 {��c� %:;4 ���W"
 �'$� �A�'�A.  

*Within columns, means followed by the same letter are not significantly different at the 0.01 probability level. 
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