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Table 1. Average percentage of black point infection and severity on wheat grains of Bohouth 5 and Bohouth 4 under sprinkler 
and flood irrigation, with natural and artificial inoculation during 2000/2001 growing season in Raqqa, Syria. 
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5.47 fg  1.23 def  4.73 gh  1.23 def  8.40 d  1.27 def  3.00 jk  1.23 def  5.4  1.24  

 ������
 ����� �!���
�� "�#�� ���	 �	! ������ ������� �$�� % &��#'*� &����
! +���
 �	! ���	�
 ,��' ��	���
��� 0.05����-% &���� ��	�
 ,�' �.* .  
Values followed by the same letter for % of infection and severity, vertically and horizontally are not significantly different at P = 0.05. 
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 ���� �����	 
���
� 
��� ������������ ����� ������ 
������� ���� 
������� .	 �	�� ����1 ����!� "�#  
���# 
���

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

 )&����� �	'�� "�# ���	 /#12.30%)  2	��5(	 6.00%)  2	��
4( . $4 "�# 5�/ 6!��	� ������(�*���7�% ����  "�% +�� �8 

 
��,��� 
�	'��� 9���!� 
���� 
���
�)5(.��4 &: *	����� $������  
 7�: 
���
� 9������	 $��� 2	�� ��% (# 5  &: ������(� ��%

 *��� &����� ����� �	' "��)�	�� 1 .( ;�4 <�=��� $�	 &:
 &������	 )*	���� >�,��� 
%	�!��� 
������ ����!� 9���?� ��	����
 
��� &: '��:
� 7�%	 >�,�� *� &: -���� 5=���� ����� $� �� (
 @�'�� ���� �����	 
���
� $� �� ����!� &: 7A��� ���? B�����

�	�?�.   
 

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

��C4���	���  $� ��  &: ��/��� 5�/�	 ������� 
������ �(����� 
���
 2	�� @���� ��% �����	 
���
�5. �	�� >�	�	 2$4  
:��# 

400D� / ���	� FA46 % +200D� /&C=C ����	: ��	� FA +:� 

���
� 
���"�#  15.23 %�����	"�#  1.57 +� 
���,� )8.90 %

	1.33
:��# ��% "��?� ������� ���� .  �	���� >�	� �����/;  $4
 7������250D� / $� �� ���	��� +:� �8 ��/� FA 
���
� 
���

)30.47%( �����	 )1.8() +� 
���,� 14.73 %	1.37 ��%  ����
"��?� ��/��� .	 &:����  ���� (	 9���?� ����� 9���! $H: $�������

��4 ��/��� �(��� 9���!	 ���� 
��	!I�	���� 9���! "�#  *����� 
 
������� 
:�C��� 5�/�	 ������4 �������  $��	�,��������� 
��8���  .

 &���	 ������ �/A &: ���%?� $� ������ +� 
������ 5�� J���	
 
���
� 
��� $� $���!� 
������ 
������� 
:�C���	 ��8��� $4 "�# ����4

 ���� �����	-��	��� 
',���) 5 )7 .(����� $H: &������	 ������� 
 
����� �=�: 
�!=�� ������� 7��,�	 ���� 
��	!I� 
����	 9���?�
 �����	 
���
� $� ��,� ��� 
�!=�� �������� -���# ��� 5�/	

������.  
  

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

 6	��� "�% 
�	����� 
���% J	�: �	�	 &K���
� ������� ��<4
���
� 
��� 
���
� ����� 5�/�	 �����	 
 
�C��	�� ������� ��%

9������� ) $�� �� 
���
� 
��� ��	���	0.0L54.4% $�� &: )
 $�� �� 9���� ��	���0.0 L1.5$�� �� 
���
� ����� M	���	 )  

0.0 L0.80 .  

 )
����� ��: �	�� 9������� 
�C��	�� ������� ���<4: 7N����
�%��'�(� 6	���� J��'� $� ��< �,: )
�C��	�� ������� 5��� 


$��C��	 $����� $4 �����) Entre largo de Montijo NO 7621   
 	DT 367(��4 ����	�� ���� /# ����� 
���% 
�	�,� � $� 
���� �

�����# ����� $4 *4 
���
�� �0.0 . �,: ���,����	 ����� ���4

���O� ���� 
���% 
����8 6��4 ) �	��3.($4 (#  31 ������  6��4

 ����� 
�	�,� 2�� $�� �� ������# ����� M	���0.01L0.04 
) �	��4( $% ���	�� 
���# 
��� !	���� 7�	 )4 % ������# 9��	

1.4 . "�% ��� ����� �����	 
���
� $P� 5�/ ���� $4 $���	
 &K!� ����	 )����: �� $% 
�	Q�� ������ &: ��C�	� R�N?�

�� 
�K���� @	�<�� ������� 
'���)12 .(  
  
  

 ����2. ���� ���	
� ���
�� ���� ��	���� ������  ��
�� 	��
 ����5) ���� ��� (������ �	��� 	!����� "����� #���� $�� 

������� %���� �!����
&� "�	��� ���' ����*�� +����� �,- 
2000/2001�.  0����� �!���.  

Table 2. Average of percentage and severity of infection 
with black point in Bohouth 5 according to fertilization 
levels and seeding rate under artificial inoculation and flood 
irrigation conditions during 2000/2001 growing season, in 
Raqqa, Syria. 

 
������� 	�
�  

Fertilization level  
�� 	�
����
  

Seeding rate 

  

400�� / ��
 ����� +

200�� / ��
 �
��

 ������
���� 

400 kg/ha 
urea +200 
kg/ha tri- 

supper 
phosphate  

300�� / ��
 ����� +

175�� / ��
 �
��

 ������
���� 

300 kg/ha 
urea +175 
kg/ha tri- 

supper 
phosphate  

250 
��/�� 

250 
kg/ha  

140 
��/�� 

140 
kg/ha  

�� ���� ���	% 
Infection (%) 

15.23 a  8.90 b  30.47 a  14.73 b  

���	�� 
�� 
Severity of 
infection 

1.57 a  1.33 b  1.80 a  1.37 b  

 �
����� ����� �������� ����� �
���� ���	�� ���� ��� �
��� ���� � ������
 ����� ��� ����!� "���#����� 0.05����$� ��!�� &��!� "�� #'� .  

Values followed by the same letter for % of infection and severity 
in the same row are not significantly different at P = 0.05. 
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 ����3. ��� �����	
� �
����
� ����	
� ��� �� 
����
� ���� �

 �����
� ���	
� ���1999/2000�� �
��� !�"�
� . 

Table 3. Reaction of durum wheat genotypes against black 
point disease under field conditions during 1999/2000 
growing season in Raqqa, Syria.  

  

���	�
� 	���
� �
� �	 
Reaction of genotype  

 	����
� ���
����	�
� 

Number of 
genotype  

 ���
�
������ 

Coefficient 
of infection  

	
� �
���	��� 
Highly resistant  

2  0.0  

����	 
Resistant  

31  0.04-0.01  

�	���	
� #���	 
Moderately  resistant  

104  0.09-0.05  

����$
 �
����
� #���	 
Moderately susceptible  

53  0.19-0.10  

����$
 �
����
� �
�� 
Highly susceptible  

26  4.0-0.2  

%�	&	
� 
Total  

216    

 

 ����4. 
� �	���	 ���' ��
� ����
� (	�
� )	 �
����
� ����	
 *�	
+����
� �#�,
�  ���
����
� ���� �����
� ���	
� ��� �

1999/2000 �� �
��� !�"�
�. 

Table 4. The resistant durum wheat genotypes for black 
point disease under field conditions during 2000/2001 
growing season in Raqqa, Syria. 

  
���
� 

������ 
Infection 

coefficient 
 ���	���
� ���	�
� 

Genotype name 
0.01 Arrancada NO 7710 (POR), Renville, Rugby 

0.02 Apulicum 233, Jennah Khetifa, Lloyd, 
Macoun, Medora, Ouassel-
1/4/Buc/Chrc//Prl/3/Pvn/5/Hel/3/Bit/Corm//Sh, 
Pelissier, Sceptre, Douma-24818, Cham-3 

0.03 Atsiki-3, Kyle, Plenty, Primadur, Quadalete, 
Ward, Azeghar-1, Douma-29019 

0.04 Aloga, Arcour, Awali-1, Durelle, Jordan, 
Monroe, Moundros-2, Ombit-1, Douma-
18861, Ainzen-1 

  

Abstract 
El-Khalifeh, M., A. El-Ahmed and M. Nachit. 2009. Effect of irrigation, fertilization and seeding rate on black point 
incidence on wheat grains and selection of resistant durum wheat genotypes under field conditions. Arab Journal of 
Plant Protection, 27: 79-84. 

The black point is a common disease on wheat (Triticum spp.) in Syria, especially in irrigated fields. It attacks the embryo end of the 
kernel and causes reduction in weight, seed quality, and grain marketability. The objective of this work is to study the effect of major cultural 
practices, (irrigation system, fertilization and seeding rate) on disease incidence, and search for resistant durum wheat genotypes. Two wheat 
cultivars, Bohouth 5 (Durum Wheat) and Bohouth 4 (Bread Wheat) were used in this study. Results showed that percentage of infection was 
significantly higher when using the sprinkler compared to flood irrigation systems, and when irrigation was supplied until the dough stage 
compared to the milk stage. High severity of infection was clear only with Bohouth 5 at the dough stage. The higher rates in both fertilizers 
and seeding have increased the percentage as well as the severity of infection. Under field conditions, two genotypes (DT 367, Entre largo de 
Montijo NO 7621) showed high resistance, and 31 genotypes were resistant.  
Keywords: Wheat Black point, Irrigation, Fertilization, Seeding rate, Resistant genotypes, Syria. 
Corresponding author: M. El-Khalifeh, ICARDA, P.O. Box 5466, Aleppo, Syria, Email: m.khalifa@cgiar.org 
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