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Table 1. Mean response of Yemeni bread wheat cultivars to Barley yellow dwarf virus-PAV (BYDV-PAV) infection during 
two growing seasons (2004/2005 and 2005/2006) under field conditions at Tel-Hadya station (ICARDA), Aleppo, Syria. 
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 Cultivar (local name)  05/04  06/05  05/04  06/05  05/04  06/05  05/04  06/05  05/04  06/05  
 &�"�� '
��� Bread wheat 

	
��� ��#3  Halba- assout 6.0 c 7.0 c 51.1 b 75.1 b 49.7 b 59.3 b 50.6 b 49.7 b 41.0 c 58.7 d 
�#�  Alas 7.0 d 7.0 c 56.0 b 79.7 b 54.9 b 64.7 b 55.1 bc 54.9 bc 54.0 d 64.9 d 

�.�
���  Amturka 6.9 c 8.0 d 51.0 b 81.2 b 49.7 b 70.4 c 62.7 c 49.7 b 62.8 d 57.9 d 
4-#� ��  Burr Baladi 7.9 d 7.0 c 64.8 c 86.3 c 63.1 c 73.4 c 62.9 c 50.2 d 62.4 c 75.8 c 

��5-
��  Masidegan 5.9 b 6.0 b 56.0 b 81.2 c 54.4 b 56.2 b 58.7 c 55.6 c 57.2 c 64.5 d 
4-5�$  Arkadia  5.9 b 5.0 a 61.3 c 86.6 c 64.4 c 77.3 c 62.3 c 63.2 c 47.3 d 65.7 c 
��'-�  Radfan  5.9 b 6.0 b 54.2 b 78.8 b 53.1 b 68.7 b 54.7 b 47.2 b 43.9 c 58.8 d 

�
��6�� -
��  
 Aswad-alghashmour 

4.9 a 5.0 a 38.3 a 59.1 b 37.3 a 42.0 b 34.8 b 44.6 b 19.7 a 36.1 b 

+#$  Hali 4.9 a 5.0 a 20.0 a 35.7 a 18.3 a 22.6 a 21.3 a 20.0 a 15.2 a 15.3 a 
�
	'��  Ba-fatim i 6.9 c 8.0 d 74.0 b 91.1b 69.4 b 77.7 b 70.9 b 69.4 b 64.7 b 71.3 b 

�.
���
�  Sonalika 6.9 c 7.0 c 51.0 b 68.5 c 44.6 b 44.6 b 43.2 c 54.9 c 40.4 c 51.7 d 
+���
�  Maisani 4.9 a 5.0 a 35. 2 a 53.2 b 31.4 a 37.2 a 31.8 a 33.4 a 16.6 a 33.9 b 

��#3  Halba 4.9 a 5.0 a 35.0 a 54.8 b 35.0 a 42.3 b 30.5 a 52.6 b 16.0 a 38.5 b 
��
�5��  Bagareifa 5.9 b 5.0 a 19.1 a 31.9 a 17.2 a 19.4 a 17.8 a 24.7 a   9.0 a 13.4 a 

4
��� *�' �5� LSD 1.0 1.1 15.7 18.3 15.6 18.8 16.4 13.2 19.5 19.2 

  ������ '
���Durum wheat 
7�8
�   Baedia 3.3 a 3.6 a 30.0 a 39.0 a 26.0 a 33.8 b 15.0 a 17.0 a 40.9 a 53.1 a 

4�
��   Safore 4.9 b 5.4 b 32.0 a 41.6 a 15.0 a 19.5 a 21.0 a 27.3 a 40.1 a 52.1 a 
+���  Araby 5.1 b 5.6 b 36.0 a 46.8 a 14.0 a 18.2 a 23.0 a 29.9 a 43.0 a 55.8 a 
7����   Samra 6.2 c 6.8 c 47.0 a 61.1 b 21.0 a 27.3 a 33.0 b 42.9 b 59.0 b 76.6 c 
+�
�  Boni 4.7 a 5.2 b 40.0 a 52.0 a 22.0 a 28.6 a 24.0 a 31.2 b 49.9 a 64.9 b 
+��
   Wasni 5.0 b 5.5 b 50.0 b 65.0 b 32.0 b 41.6 b 27.0 b 35.1 b 62.7 b 81.5 c 

4
��� *�' �5� LSD 0.5 0.8 14.5 17.1 14.4 17.6 12.2 15.0 18.3 18.0  
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	�� %�	�
 ����5 .%  

Means in the same column followed by the same letter are not significantly different based on LSD test at P= 0.05.  
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 ����2. ����� ��	�
�� �
����� ���	 ��� ��
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Table 2. Selected quality evaluations of 10 Yemen wheat cultivars (6 bread wheat and 4 durum wheat) infected with Barley 
yellow dwarf virus-PAV (BYDV-PAV) under field conditions at Tel-Hadya station (ICARDA), Aleppo, Syria. 
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infected 
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� #�$
�  Bread wheat 

����4�� -���  Aswad-alghashmour 43  49 13. 7 12. 9 60 64 7. 7 8. 8 
 ��,5�����  Halba-assout 27 35 14. 7 12. 8 48 58 6. 1 8. 5 

�#�����  Bagareifa  35 36  13. 4 13. 2 52 54 6. 9 7. 2 
���&��  Ba/fatim 43 48 13. 7 12. 2 50 56 6. 1 7. 7 
�.��"��  Amturka 23 34 14. 6 12. 0 46 60 5. 5 8. 8 

��,5  Halba 38 40 13. 8 13. 1 50 58 6. 6 8. 0 
�1 ���"�  T-test  3. 61* 4. 21** 4. 16** 3. 79* 

���$
� #�$
�  Durum wheat  
�
��  Wasni  25 35 13.0 12.7 50 50 6.5 6.4 
�
��  Boni 22 35 13.6 12.8 43 45 5.8 5.8 

6����  Samra 34 46 14.9 13.9 58 60 8.6 8.3 
6�7��  Baedia 45 47 12.4 12.2 65 68 8.1 8.2 

��1 ���"  T-test  4.49* 3.88* 3.87*  3.77* 
*  ����� ��	 
�����
���� 5% � ** �
���� ����� ��	 
����1.%  * Significant at P= 0.05, ** Significant at P= 0.01.  
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Table 3. Comparison reheological properties of three Yemen durum wheat cultivars infected with Barley yellow dwarf virus-
PAV (BYDV-PAV) and healthy. 
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 Cultivar (local name) 

230.0 190.0 2.2 2.2 1.6 2.3 65.5 67.5 �
��  Wasni  
280.0 240.0 1.4 1.7 2.2 2.0 68.5 69.5 �
��  Boni 
135.0 40.0 2.2 9.7 2.3 4.7 55.0 62.0  6����  Samra 
215.0 156.7 1.9 4.5 2.0 3.0 63.0 66.3  ���"���  Mean 

0.79** 1.00* 1.10* 0.71* ��1 ���"  T-test  
*  ����� ��	 
�����
���� 5% � ** �
���� ����� ��	 
����1.%  * Significant at P= 0.05, ** Significant at P= 0.01.  
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Abstract 
Ansi, A., S.G. Kumari, A.A. Haj Kassem, K.M. Makkouk and I. Muharram. 2007. Effect of Barley yellow dwarf virus-
PAV on Yield and Grain Quality of Yemeni Wheat Varieties. Arab J. Pl. Prot. 25: 163-170. 

Fourteen bread wheat (Triticum aestivum L.) and six durum wheat (Triticum durum L.) cultivars collected from the major growing 
regions of Yemen were evaluated for their reaction to a Syrian isolate of Barley yellow dwarf virus-PAV (genus Luteovirius, family 
Luteoviridae) during two growing seasons (2004/2005 and 2005/2006). Plants were artificially inoculated with the virus by oat/bird cherry 
aphids Rhopalosiphum padi (L.). Disease score (0-9), reduction of grain weight, biomass, harvest index and plant height values were 
determined for all cultivars evaluated. Results showed that only two bread wheat (Bagareifa and Hali) and one durum wheat (Baedia) 
cultivars were moderately tolerant, whereas the other cultivars were either moderately susceptible or very susceptible. In addition, results 
revealed that the main effect of BYDV-PAV infection was increased protein content of the grain, decreased 1000 kernel weight and the 
sedimentation test value, which is indicative of gluten strength. BYDV-PAV effect in reheological properties of flours from infected plants, 
it decreased the flour absorption of water, dough development, stability and mixing tolerance.  
Key words: Wheat, TBIA, Yemen. 
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Aleppo, Syria, E-mail: s.kumari@cgiar.org 
  
  

�������   References 
 
1.  �������  	��
 �	��
��
�
�� ����
 ��
� �
�. 2000 .

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

�
'�(�� )�"����� �
*�+�
 ,
%���������� �� . -
%/#��
19027. 

2.   �
�� �
������ ������ �
��
 ����
��(FAO). 2007 .
�"����� 1
#%+� .  
��
��2�+� ��
���: http://www.fao.org/  

3. Baltenberger, D.E., H.W. Ohm and J.W. Foster. 
1987. Reactions of oat, barley infection with barley 
yellow dwarf virus isolates. Crop Science, 27: 195-
198.  

 

4. Banks, P.M., J.L. Davidson, H. Barian and P.J. 
Larkin. 1995. Effects of barley yellow dwarf virus on 

the yield of winter wheat. Australian Journal of 
Agricultural Research, 46: 935–946.  

5. Carrigan, L.L., H.W. Ohm, J.E. Foster and F.L. 
Patterson. 1981. Response of winter wheat cultivars 
to barley yellow dwarf virus infection. Crop Science, 
21: 377-380. 

6. Cheour, F., A. Comeau and A. Asselin. 1989. 
Genetic variation for tolerance or resistance to barley 
yellow dwarf virus in durum wheat. Euphytica, 40: 
213-220. 

7. Comeau A. and K.M. Makkouk. 1988. Recent 
progress in barley yellow dwarf virus research: 
interaction with diseases and other stresses. Rachis 
Newsletter, 7 (1-2): 5-1. 

8. Comeau, A. 1984. Aphid rearing and screening 
methods for resistance to barley yellow dwarf virus in 
cereals. Pages 105-116. In: World Perspectives on 



 ���� ���	
 ���
 ���
 �������� ��25 ��� �2) 2007( 170 

Barley yellow dwarf. P.A. Burnett (ed). CIMMYT, 
Mexico, D.F., Mexico. 

9. Comeau, A. 1990. When is a cultivar reaction to 
barley yellow dwarf virus significant?. Pages 497-
499. In: World Perspectives on Barley Yellow Dwarf. 
P. A. Burnett (ed), CIMMYT, Mexico, D. F., Mexico. 

10. Crazcza, R. 1960. The Subsieve-size Fraction of 
wheat Flour Produced by Air Classification. Cereal 
Chemistry, 37: 579-593.  

11. Fitzgerald, P.J. and W.N. Stoner. 1967. Barley 
yellow dwarf studies in wheat (Triticum aestivum L.) 
I. Yield and quality of hard red winter wheat infected 
with barley yellow dwarf virus. Crop Science, 7:337-
341.  

12. Gill, C.C. 1980. Assessment of losses of spring wheat 
naturally infected with barley yellow dwarf virus. 
Plant Disease, 64: 197-203. 

13. Hoffman, T.K. and F.L. Kolb. 1998. Effects of 
barley yellow dwarf virus on yield and yield 
components of drilled winter wheat. Plant Disease, 
82: 620-624.  

14. Koç, M. 1995. Biomass production and grain yield 
some genotype of bread and durum wheat grown 
under Mediterranean coast climate condition. Turkish 
Journal of Agricultural Forestry, 19(3): 17-161. 

15. Koç, M.C. Barutçular and N. Zencirci. 2003. Grain 
protein and grain yield of wheat from south-eastern 
Anatolia in Turkey. Australian Journal of Agricultural 
Research, 51: 665–671.  

16. Kulkarni, R.G., J.G. Ponte and K. Kulp. 1987. 
Significance of Gluten strength as an index of flour 
quality. Cereal Chemistry, 64: 1-3.  

17. Kumari, S.G., I. Muharram, K.M. Makkouk, A. 
Al-Ansi, R. El-Pasha, W.A. Al-Motwkel and A. 

Haj Kassem. 2006. Identification of viral diseases 
affecting barley and bread wheat crops in Yemen. 
Australasian Plant Pathology, 35(5): 563-568. 

18. Perry, K.L., F.L. Kolb, B. Sammons, C. Lawson, 
G. Cisar and H. Ohm. 2000. Yield effects of barley 
yellow dwarf virus in soft red winter wheat. 
Phytopathology, 90: 1043-1048. 

19. Pike, K.S. 1990. A review of barley yellow dwarf 
virus grain yield losses. Pages 356-361. In: World 
Perspectives on Barley Yellow Dwarf. P. A. Burnett 
(ed), CIMMYT, Mexico, D.F., Mexico. 

20. Pulle, S.W. and P.U. Ino. 1975. Physico-chemical 
characteristics of composite flours. Journal of Milk 
and Food Technical, 4(2): 47-48.  

21. Rochow, W.F., A.I.E. Aapola, M.K. Brakke and 
I.E. Carmichael. 1971. Purification and antigenicity 
of three isolates of barley yellow dwarf virus. 
Virology, 46:117-126. 

22. Singh, R.P., P. A. Burnett, M. Albarran and S. 
Rajaram. 1993. Bdv1: A gene for tolerance to barley 
yellow dwarf virus in bread wheat's. Crop Science, 
33: 231–234. 

23. Tola, J.E. and W.E. Kronstad. 1984. The genetics 
of resistance to barley yellow dwarf in wheat. Pages 
83-91. In: World Perspectives on Barley Yellow 
Dwarf. P. A. Burnett (ed), CIMMYT, Mexico, D.F., 
Mexico. 

24. Walkey, D.G.A. 1992. Plant virus diseases of Yemen 
and associated areas. Printed in Great Britain by H. E. 
Boddy and Co Ltd. 115 pp. 

25. Williams, PH., F. Jaby El-Haramein, F. Nakkoul 
and S. Rihawi. 1988. Crop quality evaluation 
methods and guidelines Technical manual 14. 
ICARDA. Aleppo, Syria. 145 pp.  

 

 

������ �	
�� :16/7/2007
�
�� ��� �������� �	
�� � :1/9/2007 Received: July 16, 2007; Accepted: September 1, 2007 

 

 


