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Figure 1. Maximum and minimum temperatures from 
inoculation (9 Feb.) till symptoms appearance on chickpea 
plants (Ghab3) inoculated with A. rabiei, Tel-Hadya, 
ICARDA, Syria, 2004. 
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Table 1. Effect of fungicide application with chlorothalonil 
on chickpea plants (inoculated and non-inoculated) 
different dates on infection rate according to plant growth, 
at Tel-Hadya, ICARDA, Syria, 2004. 
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* D0= Without fungicide application, D1= First Application (3 
days after inoculation (12 Feb. 2004), D2= Second Application (at 
symptoms appearance, 1 March 2004), D3= Third application (10 
days after D2, 10 Mars 2004) 

  
 �1(!4� -# ����� 
�
��� ��
�!�� ����� ������ �
��� �J�	�
 K1)��� ���� ��	� ������� �)1�
 L)�&�� M�(� E�;� ��)+���

 ����4� ���� 
$� ��	)��) ��	1( N
)�& ��< D
� H;�� ��4� 7
 ��
$��� ��
���� �)	&!� �� ���,� E�;�� ����� ��
& ���(
 
�
1 �� ����( D�.� �)&)�! ��)+< �
)�, �����%�� ������

)3.(  
!�� �$�&�� ��
)��� ��
 -#� ���+� ��)+F� ���/��� ��(

 �� �
&���� ��&��� ��. ��)�4��;O / �&�� @�)�13�)(�! / �����
 ��13 % ��<60 % ���& 3� A)��)!
+� ��
$��� ���)$��� 
!�

 H�
��� 
����)� Q� ��
�)
5)	��( ��� 711 % ��<57 % -#

-10

0

10

20

30

40

0 10 20 30 40 50 60 70 80

T M ax
T M in

���� ���	
 ��
�� ����  

Incubation Period 

T
em

pe
ra

tu
re

 C
   

 
 

��
��

 
��

��
�
	�

 º



 

Date (day)  �������) 	
�  (  

April 15, 2004 Feb. 29, 2004 



Arab J. Pl. Prot. Vol. 26, No. 1 (2008) 41 

������ ��	
�� �� 
�	��
��	 ����
�� ��
��
�� .���� �������� �
� 
 �
 ������� ������ ��	
�� �� ���8 % ���52% ��� �� �

 �
 
����� !"� ��	#�7 % ���39 % ����	
�� �� ��� �
���
������	 ������ . �� $��	&	 ��'� 
��()� 
��� �� *���� �+,�	

 �
 
����� !"� ������ -� �/	0� ��	
�� �� ��� ���� ��
��
��
0 % ���12 %
1����� ������ /�2 . ����	
�� �� ��� ���� �
�

 �
 
��()� 
��� ������� ������	 /	0�0 % ���11% ���� �
��� �
 �
 ������� ������	 /	0� ����	
�� �� ���0 % ���14% �� �

 
����� ����	
��� �"
	� ���� ���)������	 ������	 /	0� ( �������
 �
 �+������ �� 
��()� 
���0 % ���9 %#1� .  

� �
� ���
��� �"
	� ����	 $�����#(� ����
�� ��5 ��
��
�
 �/	0� ��	
�� �� 6��� *��#�� $�&�� ��'� 
�"�2
 ����	
 /�2

 7�	�8���
�  ����	
 
����� 	� ������	 /	0� 	� ������	 /	0� 	�
 9�
 �
 
����#�� :	���� �
 �������� 
��
� �� ���' �	� �$��


�� �;"� -� ����'	'�0�� 
��(<� 
�	=
�� 
����� �>8.54 �6.25 �
7.29 	 6.25 %���	��� �"� �#1� . 
����� !"� �� �
 ?5����	

 *����� ����	
�� �� ��� ���� $�����#(� ����
�� !"� �
 /@� ���'
 �-> �� 
�	��
 $�@	�� �+��� �+,A� ?� �=�(�)� /�"���� �B� ��>�'-

������ 	
� �
 �	#�� .����� �;"� -� 
 
��(<� 
�	=
��12.29 �
11.04 �14.17 	 9.17%���	��� �"� �.  

 ��>C)� �	# 
���� ��	)15����� //���� ( �������� ��+,
��
��
�� 
��' ��� $���>�, 

�"� . 
�=���� E	�,�� ���	� �
���	

 �
 $�7�� 
�	#�	 ����� ��F�� �
 
����
��14����� / /����
(� ����� 9�

�� �#��� G�#��� ����F ����)4( 
����� ����C�� �

 ��� �"(		 �+�
 
��(<� 
�	=
��100 % 
��' ���(� ���
 H�#��� ���
��� �+�� ��	
 /FI� �
��� $�����#(� ����
�� ��������
 $��
 ����	
�� ��-> �� 	� ������ ��	
�� 	� ������ ��	
�� ���

���
��� 6� �	�� �'�� ���� �������� J
 
+����
 ��+,	H�#���  .
 7�	� /	0� ��	
�� �� H�#��� ���
��� �"
	� ���� �������� �
�

8���
�  ��� ��'� �$��
 ����)� 	� 
������ 	� 
������ 
���� J
 	�
 C	�F�� ?� -� �/@� 
��(
�� ��������17.3 .% /�"���� �+,� ?�	

�+��� 
�	��
 *	�� 
�� �=�(�)�.  
 

 �������	
  

�&�
�� ����� ������ ������ �
' ������� 	
� ��	#� J
 $���# 

 H�#��� ���
��� 6��� ����	
 K��) /	�F2 .( ������� �	# ���

)6L7*��	�  ( 
F�� �>�(@� 
�&�
�� ����� �;"�4 M��1��� ?"� �
 
1L9 ���� ��
��
�� ��� !�-'	 $�����#(� ����
�� ��
��
�� ��� 

� ���� H� ������� ��	
�� �� ��2I�
 ��� �	+, ��� ���
��� ��
 ��� /@� �;"� ��� �� �?��� ����� 9���0�)3.2 ( �
 /' ���

�"�� ���"
��
��� �� ��A� 	� ������ ��	
�� �� ����	 ��
 ���A� �
������	 ������ ����	
�� . �	��� 
�&�
�� ����� 
F�� #�	�
 N"�	

1 $��F /�"1� �"�� 	� #1� )1.07 (���� ��
��
�� ������ ��� ��� 
 /	0� 	� ������	 /	0� ����	
�� �
 /' �� 	� /	0� ��	
�� ��

 
����� ����	
�� �� 	� ������	)������	 ������	 /	0� .( �B� �������	
 /�2 $��F 
���# �	'� /	0� ��	
�� �� ��A� ���� �������� 
��(�

 C	�F�� ?� 
��()� ��� �� 
F��� ������� �	#1.07 . 
�1� �
�
�� 
��()� ��� �+�"� �	#�� ?"� $�����#(� ����
�� ��5 ��
��


 ?� -� H�#��� ���
��� 6�� ?� ���� �������� ��� ��� ����' 
F���
 C	�F��1.03
F�� .  
  
 ����2.��� ��� �	
�� 
����� �� ����� 3 ��������� ����	�� 

���� ��� �� �����	 ��� !"# !���������$% ���	� ����	�� ���� &�
!� '
����� �	� (	 &)$�#	�� ����*� ����� ���%�%+,� &
)$�- '���


 '&���+ '����%��2004. 
Table 2. Effect of fungicide application with chlorothalonil 
on chickpea plants (inoculated and non-inoculated) at 
different dates on disease severity according to plant 
growth, Tel-Hadya, ICARDA, Syria, 2004. 
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 ��������	����
� Inoculated treatments 
D0 4.00 5.17 5.67 5.73 0.40 
D1 1.07 1.07 1.10 1.17 0.11 
D2 3.20 4.60 5.43 5.50 0.75 

D1+D2 1.06 1.10 1.00 1.06 0.15 
D3 4.00 4.80 5.60 5.70 0.23 

D1+D3 1.00 1.15 1.16 1.20 0.09 
D2+D3 3.30 4.40 5.57 5.60 0.27 

D1+D2+D3 1.07 1.03 1.10 1.10 0.07 
 

 ��
 ��������	����
�  treatmentsinoculated-non 
D0 1.01 1.09 1.07 1.13 0.15 
D1 1.02 1.06 1.03 1.13 0.07 
D2 1.02 1.06 1.10 1.20 0.08 

D1+D2 1.02 1.03 1.00 1.10 0.04 
D3 1.03 1.13 1.43 1.50 0.67 

D1+D3 1.02 1.07 1.13 1.23 0.13 
D2+D3 1.02 1.10 1.13 1.20 0.11 

D1+D2+D3 1.00 1.03 1.10 1.20 0.12 
LSD (0.05) 0.09  0.35  0.29 0.28  

 * ������ �	
 ��
�� ����1  * Please see Table 1 
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Figure 2. Symptoms of Ascochyta rabiei infection on 
chickpea pods. 
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Table 3. Effect of fungicide application with chlorothalonil 
on chickpea plants (inoculated and non-inoculated) at 
different dates on % infected pods, biomass and seed yield 
according to plant growth, Tel-Hadya, ICARDA, Syria, 
2004. 
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����������� Inoculated treatments 

D0 23.7 5537 2646 
D1 0.0 6612 3299 
D2 15.3 6000 2762 

D1+D2 0.0 6735 3340 
D3 18.7 5592 2721 

D1+D3 0.0 6912 3429 
D2+D3 11.3 6265 2946 

D1+D2+D3 0.0 6408 3429 
 

 	�� 
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�����������  treatmentsinoculated-non 
D0 0.0 6361 3252 
D1 0.0 6898 3333 
D2 0.0 6558 3327 

D1+D2 0.0 6517 3388 
D3 0.0 6401 3259 

D1+D3 0.0 6776 3524 
D2+D3 0.0 6388 3286 

D1+D2+D3 0.0 7102 3510 
LSD (0.05) 2.33 941 352.1 
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 ��
�� ����1  * Please see Table 1 
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Abstract 

Shamsi, R., A. El-Ahmed, R. Malhotra and Y. Idrees. 2008.  Evaluation of Fungicide Application during the Incubation 
Period of Ascochyta Blight Pathogen on Biomass and Seed Yield of Chickpea. Arab J. Pl. Prot., 26: 38-44. 

Chickpea (Cicer arietinum L.) is one of the most important cool season food legumes grown in West Asia and North Africa. The 
production of chickpea is seriously constrained by a devastating disease, Ascochyta blight, caused by Ascochyta rabiei (Pass) lab. 
Occasionally, when the environmental conditions favor the development and spread of the disease, it causes heavy yield losses, or even crop 
failures. The present study was conducted on integrated management of the disease using host resistance as well fungicide control with the 
objective to evaluate the response of the fungicide application on both biomass and seed yield of chickpea. Results indicated that fungicide 
application during incubation period (Date1) was the most effective compared to the application at symptoms appearance (date 2), or at 10 
days after disease development (day 3). Spray during the incubation period decreased the infection rate from 100% for infected treatment 
(either no fungicide application or fungicide spray at Date2 or at Date3 or Date2 + Date3) to 16.5% when fungicide treatment was during the 
incubation period (Date1) or to 14.8% with (Date1 + Date2) or even to 11.3% with (Date1 + Date2 + Date3). Results also revealed that 
fungicide application during incubation period (Date1) resulted in significant increase in biomass and seed yield production either with one 
or two sprays (Date1+ Date2 or Date1+ Date3 or Date1+ Date2 + Date3). These sprays resulted in high seed yield (3299 – 3429 kg/ha), and 
biomass yield (6408 – 6912 kg/ha). On the contrary, when fungicide was not applied or applied at symptoms development (Date2) or 10 days 
later (Date3) both biomass and seed yield were reduced by 13% and 19%, respectively.. 
Key words: Ascochyta blight, Ascochyta rabiei, fungicide application, Chlorothalonil.  
Corresponding author: Roula Shamsi, ICARDA, P.O. Box 5466, Aleppo, Syria, E-mail: r.shamsi@yahoo.com  
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