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Figure1. UPGMA cluster based on dissimilarity index (13). 
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Table 2. Genetic dissimilarity based on Fay measurements (Nei 1972), and the relationship between genetic distance (GD) 
(upper part) and geographic distance km (lower part). 
 

AFLP *1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

*1 0 0.053 0.071 0.067 0.162 0.192 0.381 0.327 0.232 0.195 0.196 0.251 0.211 0.237 0.278 0.190 0.19 0.232 0.250 

2 57 0 0.067 0.054 0.110 0.160 0.377 0.279 0.148 0.157 0.132 0.230 0.156 0.154 0.218 0.130 0.140 0.177 0.179 

3 711 663 0 0.05 0.153 0.197 0.428 0.332 0.234 0.197 0.215 0.270 0.209 0.247 0.255 0.204 0.187 0.231 0.249 

4 456 439 435 0 0.133 0.181 0.357 0.280 0.203 0.169 0.188 0.234 0.187 0.216 0.267 0.185 0.156 0.229 0.232 

5 941 885 704 1003 0 0.029 0.200 0.135 0.064 0.056 0.048 0.113 0.049 0.057 0.131 0.051 0.057 0.087 0.064 

6 329 299 421 163 879 0 0.172 0.131 0.096 0.079 0.074 0.133 0.071 0.086 0.167 0.086 0.088 0.092 0.089 

7 2466 2414 1763 2157 1859 2182 0 0.054 0.286 0.225 0.267 0.257 0.191 0.287 0.332 0.223 0.224 0.249 0.259 

8 2082 2032 1376 1766 1531 1794 390 0 0.191 0.155 0.177 0.234 0.138 0.191 0.205 0.132 0.143 0.187 0.181 

9 2102 2051 1396 1785 1550 1813 372 20 0 0.072 0.031 0.171 0.083 0.034 0.153 0.081 0.081 0.069 0.083 

10 2030 1979 1326 1720 1473 1744 438 57 77 0 0.062 0.115 0.058 0.097 0.174 0.086 0.046 0.096 0.107 

11 2237 2189 1526 1890 1747 1935 359 241 226 293 0 0.142 0.064 0.031 0.127 0.065 0.068 0.057 0.073 

12 2806 2756 2097 2471 2237 2510 382 728 708 783 583 0 0.088 0.164 0.227 0.143 0.104 0.174 0.153 

13 2144 2196 2583 2152 3073 2224 4149 3772 3787 3737 3822 4389 0 0.095 0.132 0.066 0.033 0.091 0.073 

14 2242 2292 2644 2218 3160 2300 4167 3794 3809 3761 3833 4395 172 0 0.138 0.071 0.101 0.058 0.074 

15 1473 1524 1927 1492 2400 1556 3551 3167 3183 3128 3237 3815 672 772 0 0.085 0.160 0.167 0.103 

16 956 1007 1435 1000 1883 1048 3118 2729 2746 2686 2821 3404 1190 1286 518 0 0.084 0.096 0.059 

17 993 1042 1444 1009 1912 1066 3110 2722 2739 2680 2809 3391 1162 1250 491 65 0 0.110 0.108 

18 740 777 1073 641 1597 723 2724 2336 2353 2294 2426 3008 1511 1579 855 396 386 0 0.114 

19 857 914 1451 1033 1797 1036 3188 2798 2816 2752 2912 3495 1330 1450 687 287 352 556 0 

* 1 = ������2 = ��	��
	���3= ������ 4 = ��	���5 = ��������6 = �������7 = ���	���8 = ��
�
��9 = ����	�10 = �������11 = ������12 = �������13 = ��	��	�14 =
 ��	���15 = �	�
�16 = �!���17 = ����"#18 = �	�$ �%19 =�&��'��.  

* 1= Al-Najaf, 2= AdDewaniyeh, 3= Khorasan, 4= Varamin, 5= Marvadasht, 6= Kermanshah, 7= Andijan, 8= Gallorol, 9= Jizak, 10= Somarkand, 11= Kazgurt, 12= Almaty, 13- 
Edrine, 14= Canakkale, 15= Konya, 16= Damascus, 17= Azaz, 18= Tel-Hadya, 19= Kameshly 
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Table 2. Genetic Diversity within populations of sunn pest: number of markers, number of polymorphic loci, observed number 
of markers, effective number of markers, and gene diversity.  
 

������� �	�  
Name of populations 

 
������ ������� ���

����������� ��  81 

������  
No. of 

polymorphic loci 

 ������� 
�	�
 
��������%  

Percentage of 
polymorphic loci 

% 

��� ������� 

��!��� ± SD  

Observed 
number of 

markers ± SD 

"����� #����� �����  
)H(Nei 1973  

SD ± 

gene diversity ± SD 

��� ������� 
 
���$��± SD  

Effective number 
of markers ± SD 

�����  Al najaf 55 67.90 1.6790 ±0.4698 0.1970 ±0.1870 1.326 ±0.3556 
����	�
��  AdDewaniyeh  54 66.67 1.6667 ±0.4743 0.2143±0.1964 1.3644±0.3762 
�����  Khorasan  48 59.26 1.5926±0.4944 0.1987±0.1983 1.3380±0.3732 
������  Varamin  44 54.32 1.5432± 0.5012 0.1620±0.1878 1.2690±0.3458 

���
����  Marvadasht  76 93.83 1.9383±0.2422 0.3252±0.1353 1.5367±0.2830 
�������  Kermanshah  76 93.83 1.9383±0.2422 0.3195±0.1617 1.5486 ±0.342 
����
��  Andijan  40 49.38 1.4938±0.5031 0.141±0.1781 1.2298±0.3252 

�	�	���  Gallorol  53 65.43 1.6543±0.4786 0.1993±0.1931 1.3373±0.3754 
�����  Jizak  72 88.89 1.8889±0.3162 0.2625±0.1586 1.4227±0.3210 

����  Somarkand  77 95.06 1.9506±0.218 0.3461±0.1385 1.5905±0.2984 

�������  Kazgurt  80 98.77 1.9877±0.1111 0.3157±0.1258 1.5103±0.2739 
������  Almaty  70 86.42 1.8642± 0.3447 0.3205±0.1756 1.5635 ±0.366 
���
��  Edrine  76 93.83 1.9383±0.2422 0.2848±0.150 1.4622±0.3150 
�������  Canakkale  80 98.77 1.9877±0.1111 0.3416±0.1327 1.5785±0.3041 

���	�  Konya  60 74.07 1.7407±0.4410 0.2164±0.1767 1.3476±0.3253 
���
  Damascus  76 93.83 1.9383±0.2422 0.3245±0.1571 1.5559±0.3342 
���!"  Azaz  77 95.06 1.9506±0.2180 0.3199±0.1470 1.5361±0.3137 

��
# �$  TelHadya  74 91.36 1.9136± 0.2827 0.3029±0.1682 1.5161±0.3474 
�%���&��  Kameshly  79 97.53 1.9753±0.1561 0.3128±0.1561 1.5309±0.3419 
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 ����3. ��� ���� �	
��� ���� ����� ��� �������	� �������� ������ ���DNA ���!��� )AFLPs :( �	
�� ������� "�����(Ht)# "����� 
 $�	��� $�� ��������� �%� �������(Hs)# ������� &%��'� ����� )Gst(# ����� ������ *��+�� ���� ���� (Nm).  

Table 4. Analysis of population genetic structure using AFLP marker analysis: Total gene diversity (Ht), Gene diversity within 
populations (Hs), Coefficient of gene differenation (Gst) and estimate of gene flow (Nm).  
 

�������� �	 
����  
Country 
(Group)  

 

�
��������  

No. of 
populations 

 ���
 �������

)n(  
Sample 

Size 

 ������� 

�
���������  
No. of 

polymorphic 
loci 

 ������� ����
���������  

Percentage 
of 

polymorphic 
loci 

 ������� ������
 �����(Ht)  

Nei 1987  
SD±  

Total Genetic 
diversity 

(Ht) 

 ��� ������� ������
���� ����(Hs)  

SD±  
Gene diversity 

Within 
populations (.Hs) 

 !���"� �����
 #�� �������
��������  

)Gst(  
Relative 

magnitude of 
gene 

differenation 
among 

populations 
(Gst) 

 $��%�� ����
 
����� ������

(Nm)  
Estimate 

of number 
of 

migrants 
per 

generation 
(Nm) 

������  Iraq  
  

2 20 68 83.95 0.2261±0.0333 0.2056±0.028 0.0905 5.0278 

����	  Iran  
  

4 40 80 98.77 0.3174±0.0222 0.2513 ±0.0138 0.2081 1.9031 

�
������
  Uzbekistan  

  

4 37 81 100.00 0.3239±0.0171 0.2372 ± 0.0086 0.2675 1.3689 

�
�����
 
 Kazakhstan  

  

2 16 81 100.00 0.3633±0.0130 0.3181± 0.0123 0.1244 3.5183 


���  Turkey  
  

3 30 81 100.00 0.3369±0.0107 0.2809±0.0073 0.1662 2.5084 

�����  Syria  
  

4 40 81 100.00 0.3615±0.0077 0.315 ± 0.0058 0.1286 3.3894 

���� �������  
 Overall  

19 183 81 100.00 0.3681± 0.0076 0.3263±0.005 0.1135 3.9034 

  

 ���� ���	
�� ��� �� ���� ����� ��� �	������ �� �����
 �	���� ��� ���� �� ��� ���
��� ��!�� �" 	#$�� ��

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

 4� %��&� ���&����	���� ������ 4�� ����� 5
� 4�� 
��6��+� . �� �6����� �8!��� 4���� �) ����$� �� ��-"

&� ��"��9� :�	�� �" %����
��� �;�< ��/�	� =�  ���>��<�-6  (	
�	� 
 = 	���6���"��9��� ������� �"	��� ��� �	���� �?86 ���.  

  

Abstract 
Ali, L., M. El Bouhssini, S. Udupa, M. Baum and M. Nayef Al-Salti. 2010. Genetic Variation Among Sunn Pest 
Eurygaster integriceps Put. Populations in Some Countries of West and Central Asia. Arab Journal of Plant Protection, 
28: 1-8. 

The objective of this study was to study genetic variation of Sunn pest populations collected from six countries (Iraq, Iran, Uzbekistan, 
Kazakhstan, Turkey and Syria). 19 populations of Sunn pest was stydied using AFLP (Amplified Fragment Length Polymorphisms) 
technique. The Nei’s measures of genetic distance ranged from 0.4275 (between Andijan from Uzbekistan and Varamin from Iran) to 0.029 
(between Kermanshah and Marvdasht in Iran). There was no significant correlation between genetic distance and geographic distance 
(R=0.27). Genetic differentiation Gst was small in all countries and the highest genetic differentiation was in Uzbekistan (Gst=0.26). The rate 
of gene flow between countries was high (Nm= 3.9034), indicating high rate of migration between countries. Based on cluster analysis the 
highest genetic diversity was observed in Uzbekistan; this indicates that the center of origin of Sunn pest may be around this country. 
Keywords: Genetic variation, Gene flow, Eurygaster integriceps, DNA, AFLP.  
Corresponding author: Lina Ali, Aleppo University, Aleppo, Syria, Email: lina7755@hotmail.com 
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