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LPt ') 4f f . &J+! ;rr-:,lr JJtiJl ,.r, f)Ui arl Ja'J,J (i!a-b 1fi :za*.b Ou) :ie*e 9$! :;rd"
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... *J*) 4!u-t 4tD drlrrJr

e.:.Jt Ct*S )1;J,1

=l 
iljl t,p,llr lJlJr ;,0 a.rtr.rJt olf tar c.i.trr:.,r L-y* Ay.."tr,, 6rJr ,rr:i .rtr ;'a'

t<J, ,g.-c * -ts-h c; r.lr- lrjf*Jrr,lrlrlr alr;/hL, l-rjJr airhJr ;..,Eu/r:r;Ir n*l drti:3

srljr ;* .a,16i 6Jr ,c.rllr fu! ryr;$l ilJdl Etti orib ulrt! "*y 4 uui ar^ri ..Jt, "d 
.(1: o , t , t;

iJ4ti (.11) dtJJolt .rlc .rti,tr.lr ayrir 1;fJ:y -tl * 4JitU E.F*ll l.j:"/ill c-c ptrf o-t ;*r1 ;rr.b

:E!6 iaoolalt crlJ^rll g;er*It otr;-J.t ci.Lrlbt rrt l* 1,t Vl qiftlt .,Jl.lelt

i '*\r +.,uJt *es )r3 jo'd er .:,, -P .}rUb.rfi gl ie\d lA-Y t ;+ Jail ar*l .l-f5 ,i>lbl-t

'1Y1Jr't* d

i+lt ***:!l ,#) s)B .F !, arri, fr gUlf tf| e 4rtr tA-l t * & irr.r., &U! riXlt -f
'<fl J:"te d

i+r r*Jt r*-43 )JJ .if, !i ird^, ,ne &Ulf :f5 e:rb tA-Y t .;er1irr.l OU!1 .,1fi riy!! -t
.1ty d1*

IDMRT) r1r-.J.1 :"uCr ;,S3r t!r>r+ Lf*, (ANOVA) ilul #4 pl;or-,re SL4*l gr::lr c.llr

*yl v€ a*i 1f i* nI>t*Jr )H( !i Lr.J' $tl.r!t ,letr ;r.rrr:.rt d, it^a! . ,. o JLo:zll sti*r J.re

,1Yo;6.rilrlt*tJ Qj;Ut 6,r3.rJt e1q5 odq otab o*l{ti (#))

i'-l.iultj dl;uJl

F4iJl /rr.t q)Yt 6r1"rJt 4tt{5 suJU dljlalt L!6 rJ-i, + t tf ir.li ;b
6)\it U, reltl.r +tr*.J-r ate d c.rr;.}r 04r q, [lri)l ]rib glJLrtr 4 4"rulr -bta]t .u.irf1

61"r-i -.rt*-.* ,fl e.rl-rlr: J1iJ"t d crrr*lr dllr!# 4JirJ ;{Jci. +tr* ,:.l,.7[ .irl]eJl .,L ier,r.,

,-rt,p-.laJt t-.JqU J-iF c.r!.r--r.,il1(l) JrJ-r d a--*Jdt .!t-it!rll *l e',> rrl1l4ll .rll c.rtr,lt*Jt

.i-1r.1..:Jr rl7;r[ t* ol:,At,V-g 1., \ ci! 1au.a.lt ]r) air'rrhJl c.rt.r:dJ (f.A.I) Flight Ability Index

t-rtf lrii t91i lo -{;rri, r.l;lj.r;r i+1r}r c;rr.:"a"U YoVA,ll Af,l diJU. d,ll ..J, $;>1u-rijl

6rt rj r;.c QarlU-Po/oVl,tI A.,I d!s)&Il o.i.r c,-aiA,dlft,Jp e*Ell1 q"r-tr -tt*)t 4
.r5f Vo Jlaieh"i)l Attt

Sr--c Vo-f , ,y e{ru.--l}l L-c,lt Ar!,.-; .rll Ot5lalt ;"t4ti crIJ*,, 4 eS* 1s ,aAA }4-
., ,At"-. f ,Ssti* tf {*;r dJ,f, U tutEltr e/-.f:*fl 'JS-H| c.* 4rlt joi;i *r irJUJt c,'tr..a:.tl

Vo-'l r 4-r qnh-Jlr glrr irr*e d;Jti, c/ a*lrlr orJ*"U t p. r',oU' (oL10,rll.u l,aiet g,,

.trLf ia-.:riy is;,r VoSt r -.1grltjrlt6re*'"rr :rvlu1 r$r jqrbJr 4\r#rt *r-*al a* a;f
d*-r 4 etu f c91\i.o ;y a*1$r c.'rr.uI o/oht,V ;i*Ult jjrlalt c..3 ,.rtrLJt +!til J.ro ,J"i Jo-
*y' Vo1'f ' .-,;n:r,.J:'!;*r.ie.5rtj.e # qJULr c;rr-:.lr o/oVi,t; Vl Jt ,r.-,r" :l, ,rJl oj.. c-,ai3r

o*S*) 6ir.!t i,tJiorrl$.ltrLltar!61;[Jry ]yS<rl-,>4J,1.3)l ee]t;r9ii)tJt.:*,1:..]lll l.jl"

: ,,irt! ,--,rie gu, b*r2 ld'}/u- s9.l .lil1J ,dililrl e";e.It t,ir#l c,r pli o-t ,a er',ill 6'riJl l1rl

)
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€1.J .l .C.J ,$rq'Jt

\,_!, ,irjrj, ..p.,tVt j .,1\A i.lilrj :,-;dr jJ;hlt c3 r Fi c;51 +ldll ;rlr a5!"jj or*Jl

.(','l')Jl.:''ll .st'''' J'g Sle') ;rll..

Chrysoma bezziant 6*-ilt llij +f-P, 6)JJl;,.!3 irllLJl i+L,li (#.t) r-, .! r,.I' ir^:i iL :! J9J+

c;y 1!l

6rqj x, (+lilrj +;+.It jlrlalt o/>'r,/,v zsun. fri\Jr crlr:,1 Oljl, ql,{ti c.rI.,r. ,atiit r1,

:\,p;s-,u"i ia,.r.J 4PiJii)l ell
,-6jj ..-l Flight Musctes Jllrjl dr)Liuj \,f.r!l 6rll di dujt Lrr,J)l LfJ'at-bt)t crlii:Jl *f

Jy, arrlajr +'.f",jr ,j t|(, ir;r g:3r.gjJr1 ,1c-GDHl o-glycerol-phosphate dehydrogenase 6.ji{

r-J}i fLJ u-ijPl 6rJJ-Jl 4li5 !,. rillr d.,J)t d t |5 l,..li lib ,,.p .6./t sirtll crl.L,

q'u+r (;,)l|hir dJr! aj){-Jl :r*+) elllt JkrJ u,u-<, nr ra.r-+\ C'ochliom),ia hominivorsx

Ct-:ir,, (a-CDH)).Fi .r e,p ,ilJJ! 5lr!l |H biXLi ri \r'r.hll Jr-icj)l (Jle r).:tiltl;r-iJt

t---, ,rr luutanls slriLJl olJ .ol!.Jl cr)i,iae i dJle r-,r ojtl ,to cttt lJ-t J .trijt ollLI

lrl}--hil C{..4 .r*1 u.r .1t o; Olrljl lJL !;rill pJ.e Jl $-i djl cJtPq 6.!jE €rlr li^ d Lii

it-l ,S-..qg-r r15i- A+>LrFr sy.!r,l lJ irl 5J"l}l f. Jtt5 figJ i+rl! frUr qJeJ tl!' &J.4

,.rp J3'ir aJ',tlJr lUlt J)\, .u-j rlrjr ,5j,lr 1a-GDH) erl irlhjl J-i Ai.6 iy: 4;9 glr .ru".;;!r

.1t . ; i,roJelt /iJ$l iPl i!,.-

\Ir4--,Jl tLEurl 
,i ;rrr51r ey.a,,1 somstic damage a, ...ilrei &*i Ll,J)l;'. +Jr,Jr 1r*r o.rr -r

{ gr.,--.-")r lL-:;* .:i-l/r J-i J CrJ C,rr Responsible nervous system .rr-Ljl df JJiJI
Wing-beat L.:.;a! r .rur-,,a, rrJJJ Fllght speed irllhjl irJ-. d,.I, 

j'-!!J! ir$l crli..Jl .rh^,

ndic:s of disl.ance flows in a given perlod of 'Pu c.tt J)t> .rtitJ ol-$J! /i.J frequencies

\gre\ , , i*..r-&t!r ;fu-t,!r L*t O\ Rhagotetts cerasl ,Lfit 4tr! rg;t& &* r,i, time

6.a-.,ll f[adl .i irrrUr <..,)t"ael ..,t.stb1 ilrrni {,ir- SIT i,!.i.ll g,lPl r!*l g.r, d e,rrr.-Jl,

.(lr) r,'*Jl gt lspl
r.)tJ.'nlr)) i:,).r., .,y"+t Jt rJa aii rtJ4l JJJEJT ,:3 olj$l i'Uli c.,!Jr. .rrli3l ;lJrJ l"i

p"t t-t t ,!.-i|r 4 6)ll-.-. a*1r i!31 ,ir1 .Ui. qr".l, tA){* si.ir ,/' Vfol' ardt)'tr-.!\ 4*)tt
a*-; a-.bt iy;i) tb)i c,i..'J r{j:rill !,JrEll sn p!A + t g i;"rlAra r1'f I -11 r-)rrr:*1r }ij
.,r-r-,tir Jau; rJ6 (1 .70V.-'r. i1-.tt a*-rlt 4*./q i;lu, 

'Jlr,Jr 
l.JL 

ohl,-ftt11.-oA iJit

.]rj-J! ur.ahjt ,r.jji d -bLlJj! )li.it e".!. (aJ..:.}l !L! JqJa .JL, SJt 4s a:p.6j1J}! i+J) LrIe r.i+

Jtll
(

(d"li,-'J E1:r.ll .., ) o-t l* igctj,, \t )tjr i* ia
.rrlejr +0 d)\ ?t (fy') {,r^.)l ey'rL.A' ,.Jril J,.hlr g,J &3-It Js.rLlt c-r
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a vY'

a vl,
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'L 
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. .. AJrr9>J Ap i *)t Y d.rLel.1.l

$tt^-Jr gLff ilrlr.:'rr-rJ d 6.:tli crtlrrll ol d/\-ri).dl 'rr{ .9.;4"' 'o)t.t\ rayJ uSJt Lr'A')!l re

u-. LJu9-l.-JJ't ct ilrpr lru,.J* Lll,"{eus..,"!u v(v'ldla,L'btJ J}, r*:1\.; c'trl"r.lJ pt*it

3-o t:.r.;r-;r:r #Jr t ignt intensity ir,,irJl i,lrr*r ,1 1{gt*,rlr ao,* ,) .s7itrtru c'rti*lt oj'o sTrL'aa

.iYly irr.xlalrtLti d r.e, b.;r Humidity irbJrfri.ll't10rxlJr.,Ie .1}'"-.1'i+r'&tlt

r:.r.-iJr lr-,.tq i-JJPt 6r.9.r-Jt i4l4i s,L-iJt"l tiitrrJr Ll4tiJl ,* t Ui Ar..:,i .rraib

Chrysomya beaiana

P (A\ lLilJ {#JPt i)J"dl iqi ou) ea'Jl i,rit l"ib f.rr d! 1Y,1 J1.ra !, 6r35ilr gl:lll J.:"r

Ulq i,,L-r,-fjJl c.;6 rl3- &r.il1 je3 irr.*r,;(;Jr gr ii.Lir rr*, go,rE!i 4 iil,hlli i*..ilt

-aoJt ef: #'JJ.rl t/-Ji, A$U of+ir;Jr o.il { ilqr*tr u,iqJl {fl ,.rI;", ,* ,g} 1 ' 1f f | ;retrJ)l

,-,-+ L-rJ*, O:j :# I .-hii irr,ilr ,fjJr 3i ar"":Jr tt lSJt gr a*J.tt y' &u)l CJtj; 'trg ala-lt

.-r;L-.0!:r g--; € yrutf c, ki)itbt .tll; eL:,r fi g ji g":e -P .f 5 f aa;r;Il ,r:iXl ,'zr*Jt aswl

1;nr*a rt srf rgi* J} fi :gr.l, f i> ,*:\ : t: t gn r**Jr oj.o c-,t\ j) ar^'lll ]'J a,,":'lt ,i'jJt
\:'l:'t . Jl

p,.r-i}' f r.-*U a;33.l.r 6:j.rJl c!i, J-FI (C. V.) Competitiveness Value t'ftlt .,iUl pli :l J/*
1;.r, 1 r 3 f r .4i,erc3)l eP,*! plr-i o- t pv iu;,c 6;t'ie ;7t a*.;ULt

.rDMRTl r;.r.!r .ru:lr g53r tUrI rr+ .,. c Jtd-lr .t)? I b-ts \)t ' {-iJ .J}q ir5 ) \,Jl c'G-rJr i

,.$-lr./\-Ci ird.tr I, U arr.:^ll t-fjJr r.; rU)Jl rr!Jt<ll J:'q d ,+l' u;6ru .rrui

%qr,,o iJtrJt ,z): o}l.-l ijl&.ljl.,"il ?J d .tat;t ;atlAt., ., .ir..Lll ,P .!Ull g.6ftll

*f r. &.,}q irr-!.. )Jt5 €s & o/oo,\.rii iJ c-hr .;*ir -rr &u!r t55 gsti *e il*-lt

H +f f . er.*! 4rr'.:.. )JtS *l I o/otV,l9 A.ltiltr r 1:'l: ! r i*:r"; 
"td'l t'' 

9u!X 1f! g

H k*.1 &rr*. ,;,f,r 6:l;I rr iP ,*Sr.rii i*J ,;JK .:lr r;f t: t: t r L';,l i"':'4 t't &u!J JJt!

.t tt;dt U \€f i,. Ji f . J;p *lJp a.u.r.r ,t ,}u!

$-* \.1 t'. grr*q ar.[r ,1f,jJr s.rr il[i .r.l .;r ufo,Jr d.il s; 4 et* ;aVAt S*a* |

*p f . i-rr*! ar*,lr lfjJr r,/ l:t:o i,|*jJt aa1 ,alt g,*il r..''j,.i eS'K: "'l:t:o J1t:t:\ ;"

.,-fiJt Jl.,--Jc (t) Jr.r+ d ,.rrr';rl' .,Jt*Jl frl cJl .*.P 1. ;r.y.'\ alifl )f.iI t:t:\ . i*:Jt3

c. \'.
.r+"lJ a.rl1ltt Q/t l*.1t

.rJ'iJt Jf
,r*IJ EFI i*tJl

dJti,t/
lai+Ij &y't e!#Jl

,rJtii'
,.rroJt r.r J.rr.
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w*,s :'-ttdt Lj
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NF:NM;SM{tL l, 'tc.*l
1,o fF-','ll {.i Y qv \,1,ru

I aP i Yr? zlo:\
of,l, t r,1 ./ 61, iYVT l:t:\
it,L oV, I -r t Y 11 iI. \; l;o

i,.f { \,o 1t,l c o,1 i r Ar \;l;t
,tt ,'rtil
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a;rsJ .l .C .J ,,j:LeJt

9-Jq; ;,,.:, y' eulj JFi g.plili d rdlbt .r,,,'W* ,trllr {r-aB Jtt 6, 1. ar}q;*-tll

t:l:\ ;r-*.r c-ilJoi 1 ,,sj f , ar,}! f.llr r;ral rrJ, ilf \,*ils It te.+ t'l:l:'lrJt:t:o (l:l:l

rt----+ arr3' -!, (!UIJ ljti g e,.itbi tr.lc aJE ,J-11r, {.!\i (,!! gl f . ,r}q i,a:Jr )J'.iJl cJJrJ

.l:l:1.

H C--c,l{ i.ilJcll ;.ri.Jl )rt iJl /1r \rL J.xi ir-r.*l o$11 * fLJr 'teiu n"u7 gi 1* ))

L;r.!i i".rJ.dr gti o.rli .tylr *alrlt ,it"Jt f.r./ e;lr lir1 qrl }u)r 3. CJll ;J-rl JJt.iJl

Q :;i I tu":Jt; ^rrjf) e.6jr;lJ i,r":.lt t" :f ,tJt e. fJ, 1 , tY' ,p *\ rr*ll )JiiJl lu ol

,J1lr ..i 6)4'.ir i.^..jlr ,;ijJr .yrr:a iJ.ti j^ #l irj4,11 ,.1.3t O,t H\ i/ /+Jlj:ll g'i'ir 4.1i:

4 "/,-...ll 
: ya 1 ;ti sle cr1-r)Jl g.Ji e"f ,.Spermatheca .ru)tJ ty'' dr$j$r Jt Jtii'll * uy't

.(\ V) er4Jl e" jilr rq ctstrl ,cy'! d,ljrrr

J)r\. te )-U;i,irjlrj frjl lLu Cr-/f, arjJr aJ!5 .)f.iJ ozlt;lt u"ilrli LI{U dbur'l ,*", rl

ie-b AtJ, JL"el djrt 141 rl:t:\ .Jt: t:o .'l:l:l ,*;Jtt i..:", ji OVb )f5 e' I'nrFJ J,

*t' l. L-i!:rr--lr .)jtiJr ,)! tlii 4!.t1 irlJJl eilij cJr .1'\ V;4!*+1 .)u.,,.1 1fi414r,1 !i

3 t r\ :l i---;J! u't.,. t e i,^jJl ,.' 9u1r e. 6:ll ;r.:"tl ,,, .,rf.iJl g. u* rFrll:, dl (;rrl^- I

d,.iitrl a**:, o.r! !i>$)l a--; *Ls i.r) CA\ C:.f :I:I ' ao-Jtr kryl,! 't,,Jl,!"J1, (Jr! cigit'
.r,ri.Jr,.rlPl J)14 l4A iDr oj.r illrL. t, U., kr-lr1 Wh,s-,I u

.r"JrlJr frC alri !i et t<Jl firu:!, ,lr Ul,ll tr+[ grt: lb rfJ Jl crl-lJJr /ae, erui

4ri:, 4-i$l L"l)Jl etl.i rlr\,2 .ier.i.r c6;r& ge i,71$r i,.+lrl ;J!, i-.;;,ttp J, ar,l3 tlii J )Jt.iJ

,;v*!r g.f-! k i.:i !, Fii' ib! 1,Jjl!r a5j.tlr .{lr5 -}-fJ !r"Jri,r,JtJl +!ti .il, C,r.la- te g
i--r ii,r*l-r *i &utt1 1f5 g\):9jst$f trJY. !dfl,.!)l Wi\ b)tit S.f A':1'
,,VV j1 ,]rr1;lr ,* 4.f t.J l',]':pJ,+U t,. V; t,tt./ \,"rtiit ,Jdt FJ c-.a,irt e,r:\:t:'\

.(l 1) dlrl g,lr gf A . :r , ,)itJ*X . , r V.,

Dscus curt:urbitae e-&J1 i-lri tf i up aTl i'*l)J erlii e' djs, r-'lJJl er' ei"i' rlii'l
7oor.1 Jl -dJl ,-*il i.j,,i rlUC'J+." C""t" r€jl.q, b.frl Ul 1-o J-{ iu:^e g.1lj.c dq)V\

*-s .:f : t. /",iLrJ1 &!i,r ) )'fjJl c.i! i,l J+JJ rt:!:t d-a1;er-r y' Ju).; 1f t gut2t1.t*
..-A 4*l ;1i )ta,, i jc H, d) i'*J cJl{ C,f t:t:t:r-r,i llJf-r J., )) i-:)r au e.)\itt 

-du.'r:u

el'-j c...J ;-rl,tjr o.LA eui c.airlj ["'.(lf) i+'1, )ft €'1r+ ..,rj] 61r-; ;" 4dtohVt,t i4t
u-i>t,\f Ur.-; ji .st,;, 'nzu]JJl Ceratitts caplran Jr-,.lAt srqill r,.Jl 4Ui r-fi * w7l gg:."r1:

.(Y , J 1A) a!-Ju:Jl l(+lt .J .J<J, d'lJ LJi iflar)r a-*r iii J! !J$i e-. o.r'-,

o-i r*o.,i,u..l"e g;1ljr {.r' d?;l*t ;r1jl}l 6)JJl d{t{i 3U) ,.f )\N\ u.![Jl ;J,tl3

g;rl 1.1f.-1
i,..:*.j.l i;Jjltr r)Jr-Jt ir{a oul + 3rlJ-j iJl Jl (f) Jr.ra d .''iqJr .ra .'-; gts cJ)uf

r-i.ijj\a, r4Jl ,,ii .,-r ,, ,Jludl Oi.rr J1 d:l ir.Ljt ijt.iJl C.6:tl rr'"&jt '5u)l e'./tJJ

C<) Ltotivo,T i*.!.r-n 1-i 4a- .b., f ,.)$lJ Jrt! Cttj reohlt,\ dLr,l rrr+Jl e*i'

\t



. .. ajL, ) 
-l.,")i 

J Ut )t d,l4t )t

,.ij.frr4 I U.,j,r:t:'l . ;irJr,1 -a,t ),,/' r, )f5) gu! g{J, f ' -1 ;ea':a rsltjc;" rtl\z 9!l

!.rr.Ju.-e JU et) .ve o/o2\,\,.r!*U ./i ir,j c-l4r ;atrj,, it.lj'5 g iL*' '.!Ul e)l, r' dE !

.I:I:\. r*;JqJf i!+ )tlttr!t,€$?\, ia".}'\

rl3-, fi*r.:.lr -!u)l dr{ !:'l:o1t:'\: t 4:.-Jl ftri&,l r, ,}'Jt lrll 4; 1,,tt*;aUrt OJ* |
\.la.;l .r.i! .--, f &J- O:t Xb l.$)St ,'.',;- te $tl &ul e' iilLlrj t'.P 1' :i f ' ;'*q

.(? J;.,*) l.r,--. $ Sl u* ti JJt!J Jul g ilrLhlll;srrlq ire.Llt gulf : \:'\ . i,*r]J

uJu rri c:€ 4 j 1 ,.rf . aarlq i.r.rll ou)l irl ,Jl!g (f ) Jr.ta 4 *etrjrll !,"iEil lFa d,
.il\' Jll)l \-;J, i^ j, * :FJt.rul C. eJtl l{rX!) .'- '4* t;rll

pr--ilr fud 4rJp-l iJJJI tuqi Ou) (C. V.) Competitiveness Value qa-rljJt ./l..Jt 
'r.i 

:f J/+
S.P 1.f f , C$rel'3)l *r./iU pUi o-l 1*,'eu.lt r.s.)l.lr;e i+.)!ll

.(DMRT) ,JJ}r rr.ilr Ja: )t-'t 'r^; . ,. o jr.-lr .r ;-t tt t'.y- U:y ta "tr'! :Jir f gjt DllE'y'' *

,JE J tlrlJl |J!:Jl .,.il (*.! i,l.rr) d,.Jr, (ro>{el Jir)u 1l1t)4l,J}t gti ailb d)
i*.t--, y-i ].#; e, 6.rrll uts /LrlJ L*1, iP .!l,l e. ,.t f \,1f ' al,-*l{ a,.,.i, .ll'l 6){'l

i.e*.r.....-r 1-r :*3t e.rJr.,! C,, 1 . f f . &iclq '4rr'1, )tl| r-i)&! A1ti. ailr..lt J>Ua)t v ;l.,

r. Lr)*ir;i,r;J J-,tfi J)!l .t;sohc,\ Jl t-,ijr c^-aitil !l}' {,t:\:1. a-+f r'+b ijt5, gul

sr-ar\rtl :,jr-+ 9 ',-a--1i -E yj l.t . t: t: I . L6-J d)$)l ir-l1 irr:e.pi e)u!; )Jti e. ,-.Jtr:lJ S,
, t ;\ : I ri)rl, )1 r-*r ii&.111 ( j r, ,t f\ i,.ill .;-Jt"iJrJ oulrJ *t:.;l;;Jt ,.ji*l' cJ J'.t*tt'rJ.t;'A

.,J,1, ,-J, . ,Y1.,? ,.,o &u)t)1 t,.11 .,lV r.,Al -,.fS f,oJt rio ,rK e,oe s'\; l; ! r 1!: t:o

,"a-r'! r ,,.Jr qli .)-FJ \iJrjJr cJtuJl ol lrft drrti (l f ) dff Cl, 4L!r a",l)J! e'{, sjf

*-",- ,;,i..:i', ;Lc ;-f55 9ul g./ulj iiiEt SulJ \r"Jllr ,J.it*Jl J, 6.7 l' iili C. capttata LlAt

; 1r ;r .p ii!.r--il , \ , *t) r.-;r iillir ,rl"lt ".ii t d -ll J i^..t Il pu)l d'. AJ'rJt !-:rl drlr) olr') a 
:*!; f 

'fj' 
JU)

c. v.
./J ariJrlr ijlr l-."lJl

./'ijl y'
,.y', !-J,

.J.iiil ,, dqJ,

l./r .--.,.Jr

I'iJ',r,*u ;llr .p-.Jr rr.i,i c!>[b1r t ',
NM:NF:SF

ilt,l
a/4 t-P I jpi
lvt,l A.'l l,r l:t
ivr !;\;o

tlf

$ j \, 1r'i\
jt1,

a|4
l:\

\;1;c

, i..ir ,rlrl :Si'

'\o

)



l:rtl1 .l .C .J ,ui:tgJt

L--ilblrl irr.tlr cetatitis capitata.h-y'r .;+t!r ,{l i1!i eu) \rrJljrjr lrl,Jl na trW er

,r--rrb c.ji3 CL;r r)J$l '*rr.rir3 6rglr JJtiJl ir) Jl \'n'' i; )tl|) cu! ^' !.i!rU 4'' ..-'rr
.1t 11r 1; iiLLlr dru)r JS Y C.r,;J

,F.li, Jrtil e. ,ti 1. t r. ,Ir-+C i,&i.6 Oul .i.ru"r1 Jlt ;G-1fj l)irJ$l e'u 0"

H lu.,!lft iJr:,a )F5 d$ol Je ,;..J1 o@ .,"*l Alb ,t l* Jfu ,r.Jt ,ri' ?-J 
" 

jr l *

r-r' ^;*-? fr, 1,J r. qir-*14 drr.!.Il &!?U f1itll drr'l 6 c"rra eUrJl lr'.b avb )t"

fr ua arr-,,. Ji An b ;,iL< ,\ tu )JtrJt rr! gr rriTi +!-t! o;+ El ri 'o"t*! 1f51;tul g u)FJ

.l prrtygnnry,r !i., 6J, J)t -o,. 
U F\ g:r;s dts i'^.$r 1i i.r'&Jr ou)t g gltjCj q'e'r g" 

"'lus
u-ru;:JJ ra,\., .6r>rb116.r;lr lr.ij !r]rl irjJl ilt! Oul &.,,r Jl {.j}ijl u6"9 g-' t'o ljb rt+

irrJj-.}r ii).bi i-f; er,i*:..r, pr;lr ruilr y$.1 r-i Poor control ii+'re 
'Jh', \rL'l dt b ;$:1eu\ y

i,*:Jr .r) iAll .rli a.rljr frelJ +jpr a:.,,rJr lq5 J .rtjl.i,lr e-P C *' Jf iS- f djl lcJ 'i'ni'lt

.orjri'uJ6 J g! t 6 s{r,j J{ a)U iJ<.Jr e".*+r 4 .P "t +thJ' Ji + .rtt r,i*+ttr

1 r n I r --r i.u.:, 6511& Lf d?)$l 41jl).t "at j.lt 4{l{) irulJ jf "tl uelt;'ll ujt*lt
h, iilallJ r;y'

;-nlaLr jrt ,.rJ\ t---i 6rUj 0! ,.!l u.e'Jl ,r-l .-l,| rJ-.Jr €rl! 1f 1J1.+ 9i.;"i11 eul .f)tt'i

i,-,-t;.r Juit }jr., Jl sirl L',o.. f ou)j lfi g g'.rLru *11;lI' i,:1.rJt ilj gulJ 1f5 g'. i'rJt

.,,*x 
"..ni "!a.-r 

l1 ,i^r*, 3i 9';11 .)fi Ltt, I 
o \l,c UuJl '!ii -'*'{ E.)G 

'FJr .r"i 
...'-'

,rtit c;lu: t:'\:1.:\. i'-rtJ i,-1, lt 'l\;b )tl| e ,ti f ''e/?i\-A"'' 9u!1 .,1j55 r!)l!! 's
.rL-.,1 'A',)-J )trt glr S s ;td ,P Je I uS ,1tr*l' oll :fu.b 1$s :'e"* &ul :i^i5

-j'-, f . ir.*,! irr.r iJu)J i.d,, )tt| o'fb1 w o/ot t ,11\ 1,1 ub.+lJ .r"c 4.-' gJr..- t'+t tir .ie

.i1y* il-l OJq dly'l .,'ll t: !:o:o1t ; t :t . :t ' i-;r., iL:o .1} eul., )Jt'i C .,Jl"lJ

iLJri L-;t r.}1 a)Jit qli JJtiJ 9u) (C, v.) competitiveness Value gz.1lj'Jl luJl *i : t Jl't+

.(DMRT) .J$r !.l.lr i,i) rr'r', . ,. o Jr.e1'r uJ r..4J- !Pr,J' ') J)\JiJ '' Jr '''L-P\ 
-

;rri o-i ,"er ar*. Jltjc.;r a+ltlt

c. \'.
l,ij:I1 lly'l !r,-,ll

.rirrjl .r,, g!lF!

t,Ji1 \i ll

lriEil J, er.+ll

1.4, c--,,,

;Ur,a.ij c.ilir JaJ\ )lJri drlTi .-..-j
NM:Nt:SM:Sl'

itt.c
a*,

q,,t a?. al \:r

arP L t'
i'1r \;l;\;l

!;l;o;c

,ra) ri :NM . 1+l,r-i \F. r.' :SM , .-,r, .ii SI



... Q!2; !-.;'lu I ijtll ei't1r

drrj c^.-j6' \5f I , ,& *\ a".:Jl OUIIJ lf.iJt ill lJllt t f ) J;"tlt r! g..rtlt ,-iuli nj cJ.:

r!:\rt:'l i}--b)r,, 'JJ i,,.i.-. ji Ot;y )t35 Ci l-4!r!) .r-..r lrs U-+1t t d'r

" -jr ojo,'z..aiat;s> d,+'ll ,-'I, t,.ljl,lA,t,t1/urll 0J.:il, e,'.1: I: t ':I 'J!:I:0:o
.gt, \ r iua:.l .ue dly'l sl, .,q.J.,AV ,',1f l.il

.,4-".1) r r--,,J, 4!i iJ",.' ;* L qi.+l iylr) Ol sl, ,rJti 4i,it eLi 4Ul 4,rlJl e,'i \rlf

Jrl i.+,.b ,:lulJ 1f; g, s"rrJl jr'!r Ur--c4 d;Jri"it itlu-J-z G)l.e Or,-rrJ$l C. copilata L.rt^\

oL;11 )t'-.i e. J-ru! l'..u1 :e*lJl )-5Jl Jyl,l. ijt' Ct t€'*r, \I! rh.Jr \r?rr,1 !'Jlj.ljl d olj i..6:.

g-4 glr. gvit ay>;-,rrJl !r-n { J,s., .1t . ) b{'-n ri)l!!t .*:j ift ^:}1 /r*l{J 
',*.:.' },

r!)1!)r v ; ,*, -11 ;sr,'! oulJ JJt! C,J'*! .Lr-:', drul.; )-fi !iy!l ;r ila-lt dJ\rJt 4Jl;J'

1r ,telr -!r. ,, i A.,,r g. capttau'U\.1i5"jlll dJl-;Jl grs euni c-;rtrt .ifl'Jll t-r.+l ,)lij J,

JiL-jjr.r.-lr 4,l{ti idl Jrt.iJl ,i rf J! e,!i ef),4,l\.. ir-}tt ltJUrJl c4Jlrrr.,!f Uf7
(lV) dlllrl a*h"r)l e-*r.,.l, a!*+! olJ4ll CEI lsfe i).l! jtl., \p"Jli:Jl

)JSJJ 4,-Jr:J'a*l4Ell ', fre ?. -+ 6,.*lr tc Vyel ',.1t i^3) i"J* cJlrir abry, lJ, irl

J"6 gurl 6a1 ,l'l, iJ,rrdr i*l+)l drtr,,,jl! dp J4 ArlJJl c.u ri prill lt^lj +t.l-il},ArJJl 4l{5 SulJ

jr-r.i* Jr ir,.i)r rl! kr.q. l,lijt 6rryr lrle 4lrjl iJJil! lliiJl clj+.:,'e J+-Jl J i$l ci, i^i(f

y,JrrCi ;',-jii gulrj ljfjJr ;,,|.rLll ri>{!yr a-i rJj ei+Jl .rri ?..j O ge\ Jg-\ il U:rr.:.Jl

.,.irtlJt

J)L.6ll
-;-rriil ,L.rI!a1J !/r ;J6jr c,ljl3 J l++-J"tijl ilv jt d, J-F .1 I l AV; ral rtl )!-i ,,.l{.J!Jl

.drlr ,Ury't ar-J.ijr ;iU.Jl i.!r.
i-"h, - r*i)r frrU ri;;llr ;rp.lr 'b\t LtF ,y Fy #.11 ' . t1 r.a1 rtl ,Uf ,&Jhll

'iitlt 'riftlt i/-J!l iigjl

aij*Ji i*,,i -Ie aJt i,,.Jl J ,rl{r Ur-rtall i,q&Jr orJ,:}l ior, .(l . . t) t}J J.}l ,jqf ,,1rrJalt

r!.a.-irrl ;1-..3 !, i--rr+ti)l dr!,t.,*Jl 6rJl /;*llijl iislj Ly'l LJill .,crilt ,lWJ i;i;.llt
.Y..t/Y/11-'\ t rJai-.-.11a; i,&l",,6.ritl fr.lJ dr,Jj.l}! rUJJr i,uj b.i6j,;a=-+;j

)j) -!-.x4 .(r, . , ) ?LJl F.Jlt * p pt lylt * lt.a rorl rgr\+ a,r.-r ,\rlrjl

,a"or;;Jr ;.a,-iJ ;*rJr i&ll Jl ?,b np.lirjJll irJJl iqJ? iLr:^J ilju'J qrt su!/l

F*i,' IUJ ii_r.Jl}l ar.rJr i,lr5 ia.J(l BrU.Jl ejr:ll
!)J!r i-l,i : lrj .(l r 111) Jy.), * L\b *l JJ.ihJr .,.}r rgi rrir* .r* J., ,(.6r,i

.11-o1:(1)t (Uly'l &l)rl rt* .\rjlt Cu?,J r+{.[ -i"r,il 4;JJPI
!rr.r.Jr ilrr aj1{u.5.1w 11111 C-l*.flor P0:LlfLJt Jtl Jqi lJir+ +rt r.*a (st-j.Jl

.\1\-\o?:(t)a,iilJ'Jl lirlJjjl i,l+ 'Jl..FJl i 5,rilt it l,l 41;l}t
iat\<-, ) ;4,'.tt t c!.ai-"r Jr.rf ,J {,"Ji)l +rt&ll iJJJI '(i f . . t) irrlJ}l 1...uiJ *ttjl ;{.hll

.l . . t/l/l t-t t .Jri-. -ot, &Ll- ,F$Jl lt L",-r-lf, irjdl !t?j

-1

_,

-3

-4

-5



{rtar .f .C .J ,$:.6Jt

*.*!i)r Crli.rJl .!.-, Ol.rru Ul'Jl e f.:"'il Jt"ri .,lfrr: .1r-.r t r . t) lrljjl i""dj r*y'| i&ll -8
.(.ri r-!*ii ,41-61 ,d*y'1 iiLil al rjrr.I 6JuJl +jrj.lr .rr1lll in!(l

.t,.{ u,e;..r J,.a:rj v . , l - ! q q 1 6lX ;J"}-Jr lJla.Jl (erlJrl i')ttl6};i i,ujl ;sr:Jl -9
-l {,,:JEJr ,i\ le)r!tt i.lj *.|lr JUJ! liiJr}rj l.Jlt-crtl-t .1'\1Avy j .r ,r)trtJ -10

' 'lo'
11- Atrdul-Rasul, M. S.; H. A. AIi and F. A. .]assim (1996). Notes on

Ch.rysomya bezziana (Vill), (Diptera: Calliphoridae)' First record
from Iraq. Bull. Iraq Nat. Hist. Hist. Mus.,, 8:ll3-l t5.

12- Al-'Inrveel, A.. A.; M. A. J. Ll-lzzi and F. A. Jassim (2000)'
Incidence of OWSWF, Ch. beuiana in lraq. Area-Wide Control
of Fniit Flies and Other Insect Pests, Edited Tan, K. H., Penerbit
University Sains, Malaysia, Penang, l0l-105.

13- BoJller, E. F.; U. Remund and J. Zehnder (1975). Sterilization and its
iralluence on the quality of the european cherry fruit fly
.Rhagoletis cerasi L., Proc. Symp. Steriliiy Principle for Insect
,Control, Innsbrucko 1974, pp. 179-l89,IAEA, Vienna.

14- Bushhnd, R. C. and D. E. Hopkins (1951). Ilxperiments with screw
wonm flies sterilized by X-ray. J. Econ. Bnt,,442725-73,

15- Bush, G. L.; R. W. Neck and G. B. Kitto (1976). Screwworm
,eradication: Inadvertent selection for non competitiveness
e(xltypes during mass rearing. Science, l93z49l-493,

16- Eeonomoponlus, A, P.; A. A. Al-Taweel and N. D. Bruzzone (1990).
Larval diet with a starter phase for mass rearing C. capilata. Erl.t,
Exp. Applic., 55:239-261.

I7- Fried, M. (t971). Determination of sterile insect competitiveness. J.
Econ. Ert., 64 t869-87 2.

18- Haisch A. (1970). Some observation on decreased vitality of
;irradiated mediterranean fruit fly. Proc. Panel. Sterile Male
'Technique for Control of Fruit Flies., pp. :Il-75' IAEA, Vienna.

19- Hooper, G. H. S. (1970). Sterilization of the mediterranean fruit fly.
Proc. Panel, Sterile Male Technique for C,ontrol of Fruit Flies, pp.
3-nt2, IAEA, Vienna.

20- Hoopcr. G. H. S. (1972). Sterilization of the mediterranean fruit fly
'wit L gamma radiation: Effect on male competitiveness and
,changc in fertility of females alternately mated with irradiated
and untreated male. J. Econ. Ent.,65:1-6.

21- [.ewis, T. and L. R. Taylor (1965). Diurnal periodicity of flight by
rinsects. 'frans R. Ent. Soc. Lond. 116:379-ii93.

22- lVlclnrris, D.O.; S. Tam; C. Grace; D. Miyashita and D. Lance (1997).
Fieltl evaluation of a genetic sexing strain of C. capitata in Hawaii
Panel, Proc. Evaluation of Genetically Altered Medflies for Use in
tSterile Insect Technique Programmes, 1994' pp:97-103, IAEA,
Vianna.

23- Qureshi, Z. A. (1969). The ability of sterili:zed irradiated males of
.D, zonatus to compete with norrmal males. Proc. Panel, Insect
Ecology and the Sterile Male Technique, 1961, pp.43-46, IAEA,
Vienna.



25-

traqi J. Agric. \iol.13 No.l pp.l0 -19 Jan.i2008

2d- Spradbery, J. P.; A. A. Pounds and J. R. S. Robb (1983).

Sterilization of screw rvorm fly, Ch. bezziana (Vill.) (Diptera:
Calliphridae) by gamma radiation. J. Aust. Ent. Soc., 22:319-329.

Steel, R. G. D. antl J. H. Torrie (1980). Principles and Procedaures
of Statistics, Mc Graw-Hill Book Com. [nc., N. Y. pp. 99-109.

Waloff, 'L. (1953). Flight in desert locusts in relation to humidity.
tsull. Ent. Res., 43:575-580.

Zumreoglu, A.; K. Ohinata; M. Fujimoto; H. Higa and E. J. Horis
(1979), Camma irradiation of the medilerranean fruit fly: Effect
of treatment of immature pupae in nitrogen on emergence,
longevity sterility, sexual competitiveness, mating ability and
plheromone production of males. J. Econ, Ent., 71 ""173-17 6,

GrEIIETICAL, CYTOLOGTCAL AND BIOLOGTCAL
STUDIES OF OWSWF, CHRYSOMYA BEZZIANA
IIXPOSED T[) GAMMA RAYS: IIn" EFFECT ON

FLIGHT ABILTTY INDEX AN]D MATTNG
COMPETITIVENESS VI.LUE

26-

L. J. l\I" Al-Bahadyli* A. A. R. Al-Taweel**' B. M. A. AL-Azawi*

ABSTRACT
FLesults showed that the Flight Ability Index (FAI) ,of Otrt World

Screwworm (OWS) fry Chrysomya beuiona adults which emerged from
irradialed pupae with 30, 45,60 and 75 Gy of gamma ray was not affected
undcr L:rtr, conditions but it was effected under lield condition. Result of
m,rting competitiveness of adults emerged from irradiated pupae with 30
and 60 tGy of gamma rays and mated as follows:
a- Irradiated males: unirradiated males: unirradiated females.
tr- lrradiated females: unirradiated females: uniradiated males,
c- Irradiated fernales:irradiated males:unirradiated females: unirradiated

males.
Showed that males irradiated with 30 Gy and mated as in a:reduced

and hav the percentages of egg hatching and havea very good
conrpetitiv,eness value and this dose which caused complete sterility in C,

bezziant had no effect on this parameter, moreover, 30 Gy gamma rays
caused ian e{fcct to females which mated as in b: Ilinally the results showed
that irradiated rnales and females with 30 Gy as in c:ha(l a very good
maLtin g competitiveness value.

* (lollege ofScience - Al-Nlustansiriyah Univ. - Baghdad, lr8q.,
** Ministry olScience and Technology - Baghdad, Iraq.
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