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Callosobruchus maculatus (F.) dssiadl Lysll) o Ludisd 485,59 dsalis) 4y

(Coleoptera: Bruchidae)
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Master mix 10pl 300 ul
F.Primer 2.5ul 75 pl
R. Primer 2.5ul 75 ul
DNA template 3pl 90 ul
Nuclease free water 7ul 210 pl
Total 25l 750 pl
Cytb gene d5;sall PCR galiy Jiay (4) dssa
Program of PCR | Temperature | Time Cycle
Initial denaturation 95 °C | 2 min. 1
Denaturation 95°C | 50 sec.
Annealing 48°C | 50 sec. 35
Extension 72°C | 50 sec.
Final extension 72°C | 3min. | ————__

Total time of PCR=2hr .and 5min
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lme M I 23 4 5 7 6 & 0 10

Lol ghliall (%1 .5) JutsY) S e PCRA @ilg Jiai (1 ) 3y
1500bp:(M): Marker

1---5 : Male
6--10 :Female

ddpall aplell cy S5 dlas

D sall o clial apead (Cpr.b) Lgasall gasid asad) Clals gl culsy

-sample 1cbl. KCM seq......c.cceveenenne 450bp

TAAGGTCAGATATTACTATTTAGTCTCTGCTATCCCATATTTAGGAACTTCTATTGTTCAATGAATTT
GGGGAGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTTTATTACCATT
TATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAGGATCAAATAACCCCCTC
GGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCTATTTCACATATAAAGACATTTTAGGC
ATATTAATTATATTATTTTTATTAACATTTTTAACACTCTATTCACCCTATTTTCTAGGAGACCCTGA
TAATTTCACACCAGCGAATCCCTTAGTAACTCCTGCCCATATTAAGCCAGAATGATACTTCTTATTC

GCCTATGCAATCCTACGGTCAATTCCTAATAAATTAGGAGGTGTAAA

> pb|EF484385.1 Callosobruchus maculatus isolate Africa cytochrome b (cytb) gene,
partial cds; mitochondrial

Length=437

Score = 706 bits (782), Expect= 0.0

Identities = 402/408 (99%), Gaps = 1/408(0%) Strand=Plus/Plus
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Giliad) s Glagdh s 5SS Coa Ugjnall Lyslh pluaia 3 ilals cilibal

Query 7 CAGATATTACTA-TTTAGTCTCTGCTATCCCATATTTAGGAACTTCTATTGTTCAATGAA

65

M I AR
Sbjct 30 CAGTTATTACTAATTTAGTCTCTGCTATCCCATATTTAGGAACTTCTATTGTTCAATGAA
89

Query 66 TTTGGGGAGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTT
25

I A A0
Sbict 90 TTTGGGGGGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTT
49

Query 126 TATTACCATTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAG

85
I
Sbjct 150 TATTACCATTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAG

09

Query 186 GATCAAATAACCCCCTCGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCtat
245

(A A
Sbjct 210 GATCAAATAACCCCCTCGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCTATT
69

Query 246 tcacatataaagacattttaggcatattaattatattatttttattaacatttttaacac 05

i
Sbjct 270 TTACATATAAAGACATTTTAGGCATATTAATTATATTATTTTTATTAACATITTTAACAC
29

Query 306 tctattcaccetattt CTAGGAGACCCTGATAATTTCACACCAGCGAATCCCTTAGTAA 65

ML SRR MO
Sbjct 330 TCTATTCACCTTATTTTCTAGGAGACCCTGATAATTTCACACCAGCAAATCCCTTAGTAA
89

Query 366 CTCCTGCCCATATTAAGCCAGAATGATACTTCTTATTCGCCTATGCAA 413

(AR
Sbjct 390 CTCCTGCCCATATTAAGCCAGAATGATACTTCTTATTCGCCTATGCAA 437

-sample 6.cbl. KCF seq............. 455bp
TGGGGGTCAGTTTATTACTTATTTAGTCTCTGCTATCCCATATTTAGGAACTTCTATTGTTCAATGAA
TTTGGGGAGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTTTATTACC
ATTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAGGATCAAATAACCCC
CTCGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCTATTTCACATATAAAGACATTTTAG
GCATATTAATTATATTATTTTTATTAACATTTTTAACACTCTATTCACCCTATTTTCTAGGAGACCCT
GATAATTTCACACCAGCGAATCCCTTAGTAACTCCTGCCCATATTAAGCCAGAATGATACTTCTTAT
TCGCCTATGCAATCCTACGGTCAATTCCTAATAAATTAGGAGGTGTAAAAA

> gb|EF484385.1 Callosobruchus maculatus isolate Africa cytochrome b (cytb) gene, partial cds; mitochondrial
Length=437

Score = 708 bits (784), Expect = 0.0

Identities = 400/405 (99%), Gaps = 0/405 (0%) Strand=Plus/Plus

23
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i Uipas Gladii ga 5SS o Agiaad Lysld plodis 2 cilagkss Cilibas)

Query 12 TTATTACTTATTTAGTCTCTGCTATCCCATATTTAGGAACTTCTATTGTTCAATGAATTT

71
(AL SO A
Sbjct 33 TTATTACTAATTTAGTCTCTGCTATCCCATATTTAGGAACTTCTATTGTTCAATGAATTT

92

Query 72 GGGGAGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTTTAT

31
e
Sbjct 93 GGGGGGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTTTAT

52

Query 132 TACCATTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAGGAT

91
(N
Sbjct 153 TACCATTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAGGAT

12

Query 192 CAAATAACCCCCTCGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCtatitca 251
", 1

Sbjct 213 CAAATAACCCCCTCGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCTATTTTA

72

Query 252 catataaagacattttaggcatattaattatattatttttattaacatttttaacactct 11

S SRS
Sbjct 273 CATATAAAGACATTTTAGGCATATTAATTATATTATTTTTATTAACATTTTTAACACTCT
32

Query 312 attcaccetatttt CTAGGAGACCCTGATAATTTCACACCAGCGAATCCCTTAGTAACTC 71

T T A
Sbjct 333 ATTCACCTTATTTTCTAGGAGACCCTGATAATTTCACACCAGCAAATCCCTTAGTAACTC
392

Query 372 CTGCCCATATTAAGCCAGAATGATACTTCTTATTCGCCTATGCAA 416

(AT
Sbjct 393 CTGCCCATATTAAGCCAGAATGATACTTCTTATTCGCCTATGCAA 437

-sample 1-cbl. ECM. seq.....c.ctuvernnnnne 451bp
ATAGGGGAAGGGGCGTTAGGGAGGATAACGGAGAGAACAACGGGTGAAAAAAAGAGAAAAGCA
GAACCGCTTCTTCTGTTTTTCGAACCGGTGACCAACGCGTGCACTTTTCCCCTATTTGGACGTCGCG
ATCCGTTGGGTGTCGGTCTACGGCTCACGGTGGAGTCCGTGTGCGATCGTTTCGGCGATTCGTGCTC
GAACCCGCGATGTTCCGGCCGACTCGCTCGACCGTATACAGATGGAGCGAGGCCGCTTCGTTAATT
ATCGTACGACCCAAGGCAAGCGCGTTCGATGCTAAGACGGCGATCGGGACCTAGTGCCGATTCCGT
TTCCGGACGACTGTTGTTCGTGTGTATCTCTCTGACAGACCTCGTTCGAAACGCTGATCTGCGACGC
TATAGCTTTGGGTACTTTCACGACCCGTCTTTGAAACTTTCCACCAAGGAGACTC

gbl[EF484385.1 Callosobruchus maculatus isolate Africa cytochrome b (cyb) gene,
partial cds; mitochondrial

Length=437

Score = 690 bits (764), Expect = 0.0

Identities = 396/405 (98%), Gaps = 0/405 (0%)

Strand=Plus/Plus

24
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Ciliboa) Glial Gipas lads aa Juf o gjnall Lysll ¢ luadis. 83 Claylss

Query 67 CCGCTTCTTCTGTTTTTCGAACCGGTGACCAACGCGTGCACTTTTCCCCTATTTGGACGT

26

T AT RN 00
Sbjct 67 CCGCGCCTTCTGTTTTTCGAACCGGTGACGAACGCGTGCACTTTTCCCCTAGTAGGACGT
26

Query 127

CGCGATCCGTTGGGTGTCGGTCTACGGCTCACGGTGGAGTCCGTGTGCGATCGTTTCGGC 86
(AR CRTRTOIRCEE RO

Sbjct 127 CGCGATCCGTTGGGTGTCGGTCTACGGCTCGCGGTGGAGTCCGTGTGCGATCGTTTCGGC

86

Query 187
GATTCGTGCTCGAACCCGCGATGTTCCGGCCGACTCGCTCGACCGTATACAGATGGAGCG 46

(A AARRAATOARARACIE IR 0
Shjct 187
GATTCGTGCTCGAACCCGCGATGTTCCGGCCGACTCGCTCGACGGTATACAGATGGCGCG 46

Query 247
AGGCCGCTTCGTTAATTATCGTACGACCCAAGGCAAGCGCGTTCGATGCTAAGACGGCGA 06

Y SIRIE O HAEE SRR
Sbjct 247
AGGCCGCTACGTTAATTAGCGTCCGACCCACGGCAAGCGCGTTCGATGCTAAGACGGCGA 06

Query 307 TCGGGACCTAGTGCCGATTCCGTTTCCGGACGACTGTTGTTCGTGTGTATCTCTCTGACA

66
I IAOARORANT IO DA
Sbjct 307 TC-GGACCTAGTGCCGATTCCGTTTCCGGACGACTGTTGGCCGTGTGGATCTCTC-GACA

64

Query 367

GACCTCGTTCGAAACGCTGATCTGCGACGCTATAGCTTTGGGTACTTTCACGACCCGTCT 26
(R A ORTAR AR

Sbjct 365 GACCTCGTTCGAAACGCTGATCTGCGACGCTATAGCTTTGGGTACTTTCAGGACCCGTCT

24

Query 427 T 427

I
Sbjct 425 T 425

-sample 6¢bl. ECF.seq....cccinierannnns 451
CAAAGTGGGGCCCGTTTTTTTCAAGTATTTGAAAGGCCTCGCCGGAAAAAAAGGGGGGAAAAGTA
AGGCTTGCGTGGGCGGACTCTGATTAACATAGCGGCTCGCGCCCTCTGTTAGAGTCCACCGAGTCG
GCCGGGACATCGCGGGGTCCAGCACGAATTGCCGGAGCGATCGCACTCGGACTCCCCCGCTAGCCC
CAGACAGGCCCCCAACGGATCGCGCCGTCGTATTGGGGGAAAAGGGGGCCCGCTTCGTCACTTGTT
GGAAAACCCAAGGGCAGGGGACATCCGATAACCCCATCGGCCACCGGCCTGTTGTCCGTTAATTTT
TCAGACGGATTTTTTTCTCCCTTTTTCCCCTGGCGGGTTTTCCGGTGTAACCCTGAAACGGGTTCCCT
ATACTTTTGGACTCCTTTTTGAACGGGTTTTGAACCTTCCCCCAGGGGGTATAA

gb|EF484385.1 Callosobruchus maculatus isolate Africa cytochrome b (cytb),gene partial cds; mitochondrial
Length=437

SScore = 199 bits (220), Expect = 1e-47

Identities = 285/384 (74%), Gaps = 13/384 (3%)

Strand=Plus

25




ISSN:1813 — 1662 2014 (4) 19 dipall pglall iy S5 Una

Cliad) Cipas clads g Ju oo Ugjmall Lyslh sludia A Claglss Cilibaal

Query 68 GCTTGC-GTGGG-CGGACTCTGATTAACATAGCGGC-TCGCGCCCTCTGT-TAGAGTCCA 23
IO T 0 OOT OO O T 000

Sbjct 84 GCTTGCCGTGGGTCGGACGCTAATTAACGTAGCGGCCTCGCGCCATCTGTATACCGTCGA

43

Queryl24

CCGAGTCGGCCGGGACATCGCGGGGTCCAGCACGAATTGCCGGAGCGATCGCACTCGGAC 83
(PRI OO O ORI OO0 IO 0

Shjct144

GCGAGTCGGCCGGAACATCGCGGGTTCGAGCACGAATCGCCGAAACGATCGCACACGGAC 03

Query184

TCCCCCGCTAGCCCCAGACAGGCCCCCAACGGATCGCGCCGTCGTATTGGGGGAAAAGGG 43
(VOO OO0 IOORORNOEE OOE D01 oA £

Shjct 204

TCCACCGCGAGCCGTAGACCGACACCCAACGGATCGCGACGTCCTACTAGGGGAAAAGTG 63

Query244
GGCCCGCTTCGTCACTTGTTGGAAAACCCAAGGGCAGGGGACATCCGATAACCCCATCGG 03

[ ORARE 00 OOET 0 OO OR 00
Sbjct 264 CACGCG-TTCGTCACCGGTTCGAAAAACAGAAGGC-GCGGACA-ACGCGAACGCCATCCG
20

Query 304 CCACCGGCCTGTTGTCCGTTAATTTTTCAGACG-GALtttttCTCCCTTTTTCCCCTGG 62
L0

Sbjct 321 TCACGCGGCTGCTCATCGCCGATATCCGAGACGCGAATGAATT-TCCCCTTTCGACCTTT

79

Query 363 CGGGTTT-TCCGGTGTAACCCTGAAACGGGTTCCCTATACTTTTGGACTC-CTTTTTGAA

420
(IR0 IO YO0 00 00T
Sbict 380 CGGGTTTCTCAGGTTTACCCCTG-AACGGTTTCAC-GTACTCTTGAACTCTCTCTTCAAA

437

Query 421 CGGGTTTTGAACCTTCCCCCAGGG 444

RN
Sbict 438 GTGCTTTTCAACTTTCCCTCACGG 461

-sample 1cbl . TCM. seq..icuciercnrnncarianas 451bp
TGAAGGTCAAGGTTATTACTATTTAGTCTCTGCTATCCCATATTTAGGACTTCTATTGTTCAATGAA
TGGGGGGGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTTTATTACCA
TTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAGGATCAAATAACCCCCT
CGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCTATTTCACATATAAAGACATTTTAGG
CATATTAATTATATTATTTTTATTAACATTTTTAACACTCTATTCACCCTATTTTCTAGGAGACCCTG
ATAATTTCACACCGGCGAATCCCTTAGTAACTCCTGCCCATATTAAGCCAGAATGATACTTCTTATT
CGCCTATGCAATCCTACGGTCAATTCCTAATAAATTAGGAGGTGTAAA

> gb|EF484385.1 Callosobruchus maculatus isolate Africa cytochrome b (cytb) gene,
partial cds; mitochondrial

Length=437

Score = 686 bits (760), Expect =0.0

Identities = 398/406 (98%), Gaps = 3/406 (1%)

Strand=Plus

26
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Gilial) Cipas CladS ge Gy S Ge Agjaall Luglh pludid 83 Claylis Cilibal

Query 12 GTTATTACTA-TTTAGTCTCTGCTATCCCATATTTAGGA-CTTCTATTGTTCAATGAATg 69
(AL AR T

Sbjet 32 GTTATTACTAATTTAGTCTCTGCTATCCCATATTTAGGAACTTCTATTGTTCAATGAATT

91

Query 70 -gggeegg ATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTTTA 28
Ui

Sbict 92 TGGGGGGGATTCGCAGTCGATAACGCAACTTTAACCCGATTCTTTGCATTTCATTTTTTA

51

Query 129 TTACCATTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAGGA
88

N
Sbjet 152 TTACCATTTATCGTTACTGCATTTGTAATTATCCATCTCTTATTCCTCCACCAAACAGGA
11

Query 189 TCAAATAACCCCCTCGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCtatttc 48

A I—————0 Shjet 212
TCAAATAACCCCCTCGGAACTATAAAAAATATTGATAAAATCCCATTCCACCCCTATTTT 71

Query 249 acatataaagacattttaggcatattaattatattatttttattaacatttttaacacte 08

(AR
Shjct 272 ACATATAAAGACATTTTAGGCATATTAATTATATTATTTTTATTAACATTTTTAACACTC
31

Query 309 tattcaccetatttt CTAGGAGACCCTGATAATTTCACACCGGCGAATCCCTTAGTAACT 68

A AN O
Sbjct 332 TATTCACCTTATTTTCTAGGAGACCCTGATAATTTCACACCAGCAAATCCCTTAGTAACT
91

Query 369 CCTGCCCATATTAAGCCAGAATGATACTTCTTATTCGCCTATGCAA 414

(A A
Sbjct 392 CCTGCCCATATTAAGCCAGAATGATACTTCTTATTCGCCTATGCAA 437

-sample 16-cbl. TCF. s€q...cccccvvmrerrrirrnrannn 464bp
GAAAAAAAAGGGGGGAGGCCCCTTTCTCAAGGTTTGAAAGGACTGTGCAGAAAAAGGGGGGGGG
AAAGGGCTGAATCCGCTTGCCGGGGTCGGAACTGGTGAAACGAAGCGGGCTCTTGTCCTCTGTATA
GAGTCAGGGAGTCGGGGGGGACAGCGCGGGGCCGAGGACGAATCGCCGGAGCGATCGGTTACGG
ACTCCAGCGCGAGAACGAAGACCGGCTCCGGCCGAATCGCGACGCCGTATTAGGGGGAAAGGGGG
CCCGTCCGTTACTGATCGGAAAAACCAAGGGGAGGGACATCGCAAACAACAACGGCAACGGGACT
GATTGTCGATAATTTTTGAGGGACGAATGGTATTTCCCCTGTACCACTTGGAGGGACCTCGAGGTA
AACCCTGAACGGGGTACCTATACTCTTTGGGCTCTTTCTGGAACGGGTTTTAAAACTTGCCCCAAGG
GGATATT

gb|EF484385.1 Callosobruchus maculatus isolate Africa cytochrome b (cytb) gene «
partial cds; mitochondrial

Length=437

SScore = 127 bits (140), Expect = 7e-26

Identities = 207/290 (71%), Gaps = 6/290 (2%)
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Gl ) L yeae Cilagil e Cuy S5 o g jaall Luglh pludia A Cladss Cilibaal

Query 78 CGCTTGCCG-GGGTCGGAA-CTGGTGAAACGAAGCGGGCTCTTGTCCTCTGTATAGAGTC

35

11
Sbjct 83
41

Query136
94

0
Sbjct142

CGCTTGCCGTGGGTCGGACGCTAATTAA-CGTAGCGGCCTCGCGCCATCTGTATACCGTC

-AGGGAGTCggggeeg ACAGCGCGGGGCCGAGGACGAATCGCCGGAGCGATCGGTTACGG

GAGCGAGTCGGCCGGAACATCGCGGGTTCGAGCACGAATCGCCGAAACGATCGCACACGG 01

Query195

ACTCCAGCGCGAGAACGAAGACCGGCTCCGGCCGAATCGCGACGCCGTATTAGGGGGAAA 54

10 T
Sbjct

ACTCCACCGCGAG-

CCGTAGACCGACACCCAACGGATCGCGACGTCCTACTAGGGGAAAA 60

Query255

GGGGGCCCGTCCGTTACTGATCGGAAAAACCAAGGGGAGGGACATCGCAAACAACAACGG 14

LR T
Sbjct261

GTGCACGCGTTCGTCACCGGTTCGAAAAACAGAAGGCGCGGACAACGCGAACGCCATCCG 20

Query 315 CAACGGGACTGATTGTCGATAATTTTTGAGGGACGAATGGTATTTCCCCT 364

L o

Sbjct 321 TCACGCGGCTGCTCATCGCCGATATCCGAGACGCGAAT-GAATTTCCCCT 369

99599 cualy S8 Aaplall Gils by eS8 g iyl A
98-71 G haaghi Ao J8) S st Ly Mgl e %

(7) dsa» (Alignment) las JSaull Cilika oY) el i
4 b (Gene bank) Slisdl Cijas A sl cilaglal) ae

cl e % el cilaiy % 99-71 s caaygl s a3 (Identities) cigyill
il Cipaa o Slad o ciuald ud (7) dssa
gt | Geme | gy | Gt s | sl | el | oaed Bid aganll o8,
: bank 5
Version Accession | % Identities bp Gene | Sex Sdall No.
Insect code Lane
99 450 KC
EF484385 98 451 Male EC 1
99 455 KC
74 451 Female EC &
71 464 TE

e Cay @il Leb vy 130,50 (gl A 3 Lyl
dasl Ay aliall clyaall () 3gen 28 Al gl 40 45)lia
caCll e 3y fall jday (Stress  factor) daioa JlgS
G gl aagdy o [16] Ayl ¥l a3l (Adaptation)
%54.49 cualy 3 i) pgen 5 ille L1 L Jaia
alyal pgngas S 29a5 a8y %42.27 cialy Ay 83 2lie
Gliall sia J5G y (Agllelly 201 Lyl o liS Loyla
D Lpas Sl 3 Aol AL 55y al WLt jrias
gl s gl Lililee 2Ly (ATP) Aol A8UL Lagy 5

. s,

28

Sipia oSUF (8) Jpra LS Ay 5y-2al el gl
s aa lgi)lie due K8 A4 ( Mutations < ikl ) <l el
eyl Gy clyilall agen alass 23 (Gene bank) cilisl
(Point mutations) 4daidll <l yéhall ) GENGY) o2 an s S
Jai¥) W agas o s ol ey dhll 526 Ly caay,

Lo (34 Y Al 03ay %54.06 <aily sy (Transversion)
Playl Leki %86.3 caaly ,38 el culs 4y [16] Alas
il Wy 45)lie L8 uls ally (Transition ) ALl
Jlaninls 5 (Cpb) g psall a2gd agindyn e llyy %37.32
o Aoyl Ll o ldia (e Cladine G ganadiall galdl s
sldis &l 1y)yS3 ailSy L Uiy Jhose e Aibie A8 Blalia
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2014 (4) 19 dpal pslall oy )G s

(Sia) el Cp.b Lippall dusial Lyseaiy 481150 il ¢153 (8) Lo

Esanall PN wila Jlagay S ey | Aiall GRS | gend o3 | A5 0al aud
Total Insertion Deletion | Transvertion | Transition Sample Lane | Gene name
code No.
%(20.68 )6 0 (%16.66)1 | (%16.66)1 (%66.66) 4 | KCM |
%(51.72)15 0 0 (%80.00) 12| (25.00)3 ECM
%(27.58)8 0 (%375) 3| (%125) 1| (%50) 4 | TCM
29 0 (%13.79 )4 | (%48.27)14 | (%37.93)11 3 Esanall
%(2.77) 5 0 0 (%20)1 (%80) 4 KCF
%( 51.66) 93 | (%61.07) 1| (%7.52) 7 | (%5591) 52 | (%35.48) 33 | ECF § Oe.b
%( 45.55)82 | (%3.65)3 [ (%2.43) 2 (%56.09) 46 | (%36.58) 30 | KCF
180 (%2224 | (%5.00)9 | (%55.00)99 | (%37.22)7 3 Esanall
209 (%1.91)4 | (%6.22) 13 | (%54.06)113 | (%37.32) 78 6 6 Esaaal
,,xsn

.(Agro- Ecological ) 4,3l —4iul Bhlually sady y Ligyl
: GHEF484385) G5 (e Leesis 1yl (e iyl szone
Ll ) 5,2l 03 Jyaal 5342 o} 283 Las (Accession
Oany Led Claa Lol 4ty ae dolie Ul iyl Aoty

Ayl el il

iyl ayal sape Glalpy SOyt b gene @y )sall Crerani)
Cinag o[ 18] saaxie lilS) gypbaill Caiaaill iy g 151 e
a8 (2) JEi kil Byad ey die bl oy il (gae ptlall
By 4398 L8 g ey Las 0.19-0 Lo Ll Aliadl) Cany 5
oo S gl 500 0.047-0 S g [16] ae Aol 524
o b gl Lyglll ldia e IS 300 sl S

0176

EF484385

0.1166

ECF

04192 ECM

0ATTT

0.1805

LR

————%——KCM
!

|
—_—

B | E— KCF

_0.0378

0.0353 TCM

lial) c AR Aa 0 Jidi Cytb Lgysall johd 504 (2) Joi
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Productivity and genetic study of Callosobruchus maculatus (F.)

(Coleoptera: Bruchidae)
Adil A. Hayder', Burhan. M. Mohammed’ , Haqi , 1. Kalil®
! Faculty of science , Kirkuk university , Kirkuk , Irag
? Education , Tikrit university, Tikrit, Iraq
3 Faculty of agriculture. , Tikrit university , Tikrit , Iraq

Abstract

The cowpea, Vigna unguiculata (L.) Walp is a leguminous crops cultivated in tropical Africa for its seeds rich in
proteins. The main problem for its production is the conservation of the harvests. In the fields and storages, the
seeds are attacked by several pests, the southern cowpea bruchid Callosobruchus maculatus Fab. (Coleoptera:
Bruchidae) are the most important pests of cowpea beans which causes substantial quantitative and qualitative
losses manifested by seeds perforation and reduction in weight , trade value and germinability of seeds. In view
of few molecular studies have been done about this insect in Iraq, we study the genetic differences by PCR (Poly
Chain Reaction) amplifying mitochondrial gene Cyt. b with specific primers for three community populations
Kirkuk , Tikrit and Erbil in Iraq . Results reveal the adult insect emergence average was 37.2, 27.6 , 20.6
respectively, similarity in phenotypes and appearances genotypes difference from each other in nucleotide
sequences ,the genetic distances among samples ranged between (0-0.19).
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