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Figurel. The results of sunn pest populations analysis (one insect/population) using primers EF15-EF15 (A) and EF05-EF23

primers with restriction enzyme Haelll, (B).
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Figure2. The results of sunn pest populations (one insect/population) analysis using primers EFO5-EF23.
1= Al-Najaf, 2= AdDewaniyeh, 3= Varamin, 4=Khorasan, 5= Marvadasht, 6= Kermanshah, 7= Andijan, 8= Gallorol, 9= Jizak, 10= Somarkand,
11= Kazgurt, 12= Almaty, 13=Canakkale, 14=Edrine, 15= Konya, 16=Tel-Hadya,, 17= Azaz, 18=Kameshly, 19= Damascus.
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Table 1. The mean number of nucleic acid bands in 20 insect samples for one population, produced following PCR amplification
and using two primer pairs EF2-3/EF0-5 and EF15/EF15 and also products of using the primers pair EF2-3/EF05 followed by
digestion with the enzyme Hae I11 as applied to total nucleic acid preparations extracted from 19 sunn pest populations collected
from six countries.

PCR primers used  dadiuwall cilisll) 8 pdial) Clasiaa gl 5a
EF2-3/EF0-5 + Hae 111 EF15-EF15 EF2-3/EF0-5 Location of insect populations

5 25 7 Al-Najaf aaill
6 36 7 Al-Dewaniyeh Al gall
6 33 8 Varamin Ol
4 27 4 Khorasan Olal A
17 23 9 Marvadasht Cudlad e
23 20 14 Marvadasht oliiia S
22 26 22 Andijan Olagal
18 24 19 Gallorol Jsosle
21 24 20 Jizak SPES
21 28 24 Somarkand A8 pars
20 28 28 Kazgurt <le s
22 23 25 Almaty (sl
23 30 29 Canakkale Jsuls
4 26 7 Edrine ST
15 32 21 Konya LisS
4 28 3 Tel-Hadya Las B8
11 26 17 Azaz =)
17 29 16 Kameshly (sl
15 36 9 Damascus Giad
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Table 2. Genetic dissimilarity based on Nei measurements, and the relationship between genetic distance (GD) (upper part) and
geographic distance km (lower part) of samples collected from 19 different geographic locations.
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19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Location
0.1424 0.2121 0.0916 0.1183 0.1008 0.1561 0.2020 0.0995 0.1121 0.1129 0.1623 0.2061 0.2318 0.1516 0.0845 0.0576 0.0752 0.0531 0 1
0.0978 0.2181 0.0889 0.0929 0.0854 0.1445 0.1684 0.0822 0.0954 0.0800 0.1390 0.2253 0.2489 0.1362 0.0695 0.0203 0.0517 0 57 2
0.1098 0.1868 0.0659 0.0832 0.0598 0.1258 0.1371 0.0569 0.0709 0.0681 0.1175 0.1898 0.2097 0.0826 0.0148 0.0210 0 663 711 3
0.0856 0.1983 0.0620 0.0745 0.0605 0.1274 0.1373 0.0500 0.0684 0.0550 0.1134 0.2086 0.2293 0.1052 0.0501 0 435 439 456 4
0.1155 0.1722 0.0752 0.0863 0.0624 0.1228 0.1484 0.0678 0.0820 0.0816 0.1308 0.1937 0.2042 0.0760 0 1003 704 885 941 5
0.1848 0.1325 0.1478 0.1439 0.1145 0.1055 0.1650 0.1236 0.1250 0.0968 0.1194 0.1427 0.1359 0 879 163 421 299 329 6
0.3192 0.1258 0.2713 0.2691 0.2030 0.1263 0.2079 0.2396 0.2115 0.1948 0.1586 0.0551 0 2182 1859 2157 1763 2414 2466 7
0.3017 0.1434 0.2604 0.2676 0.1963 0.1520 0.2420 0.2237 0.2194 0.2003 0.1990 0 390 1794 1531 1766 1376 2032 2082 8
0.1804 0.1393 0.1410 0.1424 0.1342 0.0538 0.1182 0.1394 0.0701 0.0710 0 20 372 1813 1550 1785 1396 2051 2102 9
0.0972 0.1631 0.0755 0.0720 0.0740 0.1140 0.1146 0.0706 0.0275 0 7 57 438 1744 1473 1720 1326 1979 2030 10
0.1312 0.1853 0.0552 0.0633 0.0682 0.1278 0.1225 0.0600 0 293 226 241 359 1935 1747 1890 1526 2189 2237 1
0.1082 0.2233 0.0427 0.0672 0.0474 0.1608 0.1381 0 583 783 708 728 382 2510 2237 2471 2097 2756 2806 12
0.1184 0.2234 0.1351 0.1398 0.1237 0.1641 0 4389 3822 3737 3787 3772 4149 2224 3073 2152 2583 2196 2144 13
0.2009 0.0900 0.1538 0.1607 0.1532 0 172 4395 3833 3761 3809 3794 4167 2300 3160 2218 2644 2292 2242 14
0.1128 0.2132 0.0603 0.0719 0 772 672 3815 3237 3128 3183 3167 3551 1556 2400 1492 1927 1524 1473 15
0.0769 0.2274 0.0234 0 518 1286 1190 3404 2821 2686 2746 2729 3118 1048 1883 1000 1435 1007 956 16
0.0975 0.2326 0 65 491 1250 1162 3391 2809 2680 2739 2722 3110 1066 1912 1009 1444 1042 993 17
0.2758 0 386 396 855 1579 1511 3008 2426 2294 2353 2336 2724 723 1597 641 1073 T 740 18
0 556 352 287 687 1450 1330 3495 2912 2752 2816 2798 3188 1036 1797 1033 1451 914 857 19

ol =14 (JSUS =13 ¢ arall =12 «jle I8 =11 2 jou =10 «l jon =9 «J) e =8 (ol =7 coliia K =6 «udlad jla =5 (ul A =4 ¢aa Ji=3 Al pall =2 caaill =] *
B3iied =19 « Liadll =18 3 3e) =17 cbas Ji=16 LS =15
* 1= Al-Najaf, 2= Al-Dewaniyeh, 3= Varamin, 4=Khorasan, 5= Marvadasht, 6= Kermanshah, 7= Andijan, 8= Gallorol, 9= Jizak, 10= Somarkand, 11= Kazgurt, 12= Almaty,
13=Canakkale, 14=Edrine, 15= Konya, 16=Tel-Hadya, 17= Azaz, 18=Kameshly, 19= Damascus.
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Table 3. Parameters of genetic diversity within sunn pest populations evaluated: number of markers, number of polymorphic
loci, observed number of markers, effective number of markers, and gene diversity.

& i gal) das

Ol i yisall 2 Al el £ sl Jalaa ] ,:.,;g&su\ ALial) ) gall Ay A ) 1) a8l gall 230

gl Gl a2 (bl Gl A @l % Agall

Effective number Gene diversity * Observed number of Percentage of No. of il ol

of markers + SD SD markers + SD polymorphic loci % polymorphic loci Name of populations
0.1247+0.0550 0.2186+1.0864 0.426+1.2362 23.62 30 Al-Najaf |
0.0927+0.1671 1.1594+0.3167 1.3465+0.4777 34.65 44 Al-Dewaniyeh A3 gaall
0.0862+0.1566 1.1422+0.2845 1.3622+0.4825 36.22 46 Khorasan Ol &
0.0740+0.1560 1.1279+0.2895 1.2520+0.4359 25.20 32 Varamin O ld
0.0774+0.1370 1.1193+0.2446 1.3701+0.4847 37.01 47 Marvadasht il ke
0.0822+0.1505 1.1344+0.2785 1.3858+0.4887 38.58 49 Marvadasht oldiia S
0.1273+0.1861 1.2189+0.3487 1.4173+0.4951 41.73 53 Andijan Ol
0.0931+0.1583 1.1508+0.2814 1.3150+0.4663 31.50 40 Gallorol Jsosle
0.1638+0.1971 1.2803+0.3650 1.5197+0.5016 51.97 66 Jizak &l jua
0.1841+0.1901 1.3061+0.3524 1.6299+0.4847 62.99 80 Somarkand 28 yau
0.1544+0.1722 1.2420+0.2984 1.5433+0.5001 54.33 69 Kazgurt Gole 8
0.0597+0.1258 1.0911+0.2109 1.2205+0.4162 22.05 28 Almaty bl
0.1499+0.1832 1.2481+0.3398 1.5512+0.4993 55.12 70 Edrine Ol
0.1683+0.2131 1.3064+0.4119 1.4803+0.5016 48.03 61 Canakkale Jsu
0.0948+0.1423 1.1418+0.2412 1.4567+0.5001 45.67 58 Konya LS
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Table 4. Analysis of genetic structure of the evaluated sun pest populations: total gene diversity (H:), gene diversity within
populations (Hs), coefficient of gene differenation (Gs) and estimate of gene flow (Nm).
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Figure 3. UPGMA cluster analysis of sunn pest populations studied based on dissimilarity index.

Abstract
Ali, L., M. El-Bouhssini and M.N. Al-Salty. 2016. Using Sequence Tagged Site (STS) marker and Cleaved Amplified
Polymorphic Sequence (CAPS) to study the genetic variation of sunn pest populations collected from six countries (lraq,
Iran, Uzbekistan, Kazakhstan, Turkey and Syria). Arab Journal of Plant Protection, 34(1): 62-70.

The study aimed to identify the origin and genetic variation of sunn pest populations between and within the 19 populations of sunn pest
collected from six countries. The genetic distance ranged from 0.319 (between Andijan from Uzbekistan and Damascus from Syria) to 0.0148
(between Varamin and Marvdasht in Iran). Genetic differentiation (Gst) was small in all countries, except Syria (Gst=0.5). There was no
significant correlation between genetic distance and geographic distance (R=0.338). The rate of gene flow between countries was high (Nm=
2.2014), indicating high rate of migration between countries. Based on cluster analysis the highest genetic diversity was observed in
Uzbekistan, suggesting that this country can be considered as the center of origin for sunn pest.

Keywords: Genetic variation, origin, gene flow, Eurygaster integriceps, DNA, STS, CAPS.
Corresponding author: Lina Ali, Department of Plant Protection, Faculty of Agricuture, Aleppo University, Syria,
email: lina.7755@gmail.com
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