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Population flucturtion of cotton aphid' /p his gossypii (Homj Aphididae)'

and its natural eoemics on cotton, und€r two sprayed and unsprayed conditions
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;[- r-Lj ;l tcly L,l j j,r-e-.J" i---:r ,StJ,s bt J dJ.d[.i t .rC..:.-
l Syrphidac .rliti iSLruS J fAlrJy'ti ,L...5jJJ-:i5 ,_rj ,ytf ;.;l .,. rt: ,(-
;, --:r :L .j)- ) il)_tr rL:ii.:/tcL- Jj),c,rlr--- .z)r.J!)* ,!ty ;*;l
_st6 .**,trt-U .l.ijc : ,r,.tt" .lL;: .-rirl: ,r[l; ,i jl ,:-:, i.:a-+ t l) s(*A
ji jL-,! Jl 3 c-t: rji .r*! .SL.flr 3: t') r:-! .- ,- -: JL jt jy,! d,r, r) _!r,
rr-: cJ: r:l qI" 

"-rf- GJU J 1- (_r 9t^Jl -2: tj-4 A:at t-ri ..rat-.: .5rJ]+
.rrJ or[iil a:i 6li )Lr.5tr"ll; -')r e : C* ist.,\t 611 ]; t' gr* -il :
,rd oL,.-> 3 a:i -T .:,|_,.ij ,Gossypiu,n histtum .Aphis gossypii :,5.fJ5 .gLrrjl3

s.titt

lAossypium hirsutum t-.1 r:, .tJ aa, ;Ui jl 6 Uphis Cosryp,:i clover) {.:, j- r,:-i

J- (Slosser e, a/., 1998) L-(,J,I (Kapatos et at., tg98) e:tl ,.tr .rk: ,ihi. Jal.i -)r

,+; ;t lt' r-=-l .gLrJL.,2: ..r.:1,r. (Abou-Elhagag, 1998a) ti,_ii J (Xiaet al.,1999)

O'Brien e, al., 1992; Kems & ) f_rLi, cjU!-"+-+ *)\ s ,--t.:as.6Lr(,..:!*

.,J"! .tL.--:: .pJ ,-r-l jl J (Gaylor 1992; Mioannidis, 1998; Hollingswonh er d/., 1994

r 6-tJ5 iji 6 1 ,ri 
"1.+ 

3 cji ;-l .:-,.-: ,!t;it t-r! (Cisneros & codriey, 2001)

.c-,1 ..1; 5.1 r.7-,1:

Ci1-l-ft t ,sj-)* Jyla 6rL.1 .:.,LLi,.; + tlty 2t ,- Jtr..at ri.ers.gty
'- l-jJ lLa-l ..ri Jr-:S rr ,r)r+ t lrj qils., ,,Llt:" ia3 i.-ii J,t .-.--:
J[J)1lMul et al., 1991) +5; ,-- elt .t> c-ii ;t i,,--- .il=-- 6-Fl J f--:,1+)
y (Abou-Elhagag, 1998a) )_,a, (codfrcy e, aL, 1998) Li_.r.i 4Kapatos et a!., tggS)

f-.-rLl) r! ,.,,,,"i.b ..rL--:: ej; .(.-l .jJ rli &JtL J9t @l-!dd et at., tgg6\ jslr.
L--^fJK-j J,.L--i ,r-,ifr., ---L ar. :, .116 .grL.,i c-.=.rl r-;, .;_: (..--=.+

b-t-:-r-il;! .(JrK--, qrLrJ- 1 Syrphidac .)litr 6t6u3 .tr5;3.r:E .lr.s_,,1!)

Steinkiaus e, al., 1995; \ Lrajjiq J (Slossn e, al., t989, 1998: wclls e, a/., 1999)

)l -r lr rli t+ o: -...; q.i; a-.! c--i jl f4r,i qi pli, J) (Holtingswo tth et al., tgg4

L,



I i: llj.j .r-L )l 14 ^r, 6l_t.r*L.rL;r qf : -!l^i;l (gr.r,i .:.,L:rl;j ..r5r,

.(Araujo & Moraes, 1998; Kabbisa et aI., 1996 Singl4 1997; Venril4 1998) :.1b :9-1 ,;

e---:,l1::: ul5.:--j s,-!-:-., ,>l1i t sL'- t.l; J.jl, .JjjJ.; ,!lf url
Aldyhim & Kalil, 1993; ) .:-l {rrt rl; &JUa, t)-r i ii 

"r,.J 
..:L--:r -r d.-:'-+

.(Slosser et a/., 1989. 1998; Xia et a,/., 1999; Kem & Gaylor, 1992, 1993; Mioannidis, 1998

-,-.A ,-* eL--;: i.-r..2 J'lJ-.i .iLS i,,.rt \Js.j--: lJ- Ulpl * ell st

i ,--.., -*, f:l)- :: (Wilson et ar., 1999) i,*l ."r-l !t.r6,.:, c;Lro,- : Lrij-l-i.:.i5

.5Lr5;;.t:.i5 J Ori,lj spp. dbi.r- .L.(,Jlq .b * "- "r..b 
,iU:, lJ;.*-+

;'tj .(Abou-Elhas4 t998b) .:--l AJ :tr..r.S .rqi ;'E c."*,- Scyanr.,s spp.

. 'i r:--i i--a. r-.-kii;U t )tt J-* c))lf az)t ,y **,, e\t-l:\ g-t
(-.-=,-- .jlrjl t '--*-z Csl L-ft JV) 6 c-l oJ-.i o:b uLI J d/ tlS dtL, >1y

u1*.-;i i.,r c^,,,..- 
")5 

j.-(t, )6't..t)*,!ly ii c",i ;+,6.-1l ;,,1 1:

dLJ j,.r: ,r^K+uji c,UU- .(Slosser er o/., 1989, 1998) ,lt )l; or,)* .t ,-\) ,ylf
,j'l.j .s rjrL t 4 i ,- r-il;j {.:-: gi'-+ .5Lr;l;t -11 ,gtl*; s c, jr- .aJ) J^)(J,.li J.

.(Xia e t al., I 999) .:-.21j..f.r.

r.iS tr-- ,. jW - lt' ,rlr.l (Jt^(Jr6 * 1r r.:-l 6LrJL , +i j.J tii

J.;.-l c-1b; Cb * *l*.!:-l .r3j 4l u" Jya>t r, .3laL>y, J.u.irt-.,-
Bayar-Assadi & Porgaz, ) g:Li, cSb+*.+ (J:,_l! J (Anini-Khalaf, 2000) ;1..- C,..,
:6jl_n >)t- t J.r+.rLJtL, .r-il,{:--il! ;i t^,J!,! ,A It..s, !L--t lrres

dl..-..: et.:si ,-?J;t J (Darvish-Mojeni & Rczvani, 1997).-.] 1- c:,-.f olj.,,j

.c-l A-jjf lU.rKJ i,b- u gty rr,ri i-r.-? , (Bayat-Assadi & Porgaz.1999)

c')t-.A,. )t:t. ::i a:--: ..: ^ir- i,lJ:{ l) .t!.=j .-qsi 3 .rr} .tL--:: ,;.8 J.1

9L.--.:r I rj1 .j-: !--:,-+ c,l r:-.j dJ$l (iLj !;**,- J,-l jl !iJ.^ .c-l ..[l- r;;UjU

&LJi ;'g j+ J L.i,li i-.,^+ a,n ,fu ,.r.r lb \ trt., 4rr,. ; ..ri ,a|
' .J-!./ 4lt,:tl .t,_** .lly t rilar.,2r J3l-u. ,.5d.;!1.l

t\



.tr')l ott)

f-r) .+ ,c;y oLi .9: lfAI J \fA\ .gbJL .,1r :sl c-r.? 3l ,g jty,4i -\
.-..i c---rt.r rLif-jlr ;L,i;; .L*.at ,r yt"(,r g* r 4..: e- r**,. *r ., U-L
;L--di, L ) iSJ '?p lL- 6VLS.rjl- J) ilJ..2.y5 r- r-,ei; r-;
,> 6_,jr-ii ,S\ JV .ij: Y. -r r+.,,> 0f : jr- rijr OA 1 ,.,..s: f ? u,$l2ia
.UF Ct-+t 

(+ .)tji -* ;\- crtl, {r<++ <,!! 3r r,l .2:.t-l ctJ ,E;
.", t-,rl {. t., jl Lr.+r: d-.al.i I >l:.; J;l ci.r JL 9r 7-)r ;-.,1-.!i c--.:15 g_)t:

.J;l c.,!Ji ;l v (- .5ld..au _," .e .,15 it ls &tr_: t? !,,l-!i JL r: .|^ -Jr sL;.r
c,Lii.-!p 

"j!* 
c,t.t-r c.,LLi J,l _;:.* oJ ,b; _,,, i!- c.,$--c 6t-.;t .9t,

y' s' .j ,-F 
;L+,t .rlsrf ib, )' et) (,1.;!- q .iU- ,.+ ir- .j {L+ jt *

5J--r) CHESS @ g.r-t-t:--nJ, q l* 1f t 1+ r- a: +lr;t- JU r,
;1L(.. y: ItlS d-- Jl)-*,-t o{st-,t.;i 6tU r,..), yo drt-> (utrt _+rli
e- Jij.. + .-.,yl5L5;.til o:1,. ,:J 1: pJ \ o. c;tt- (r-ll./ cr..r1.;: c-5;) AVALJNT@

f^J-+. .--_, o \tAY 3 \fA\ .5bJL.2r ,Jt- .5tr6ru .(jJ ft+;t JUn )) ,:J
JL y: .5lr:ir <..Li re.2: .:/Q;y 1f +b); ff , (r- 4.e):l:y er)r ) )r-J+
.r--: -rLi.al S:L,a, o.2ya,. (.:-:,.- .--r .r!-.,1-, I ;SL. 9....>.Ja) d31 6rl.:..;

.r:-:- r9l_,,r .r-j lr.> Ji ga! I .L-e .!q .i3- c.e!.y r- ;l S 1 ^- I (\ J:.r+)

,L ;l 1,8 F-;: .- J 3 ,si.*.:,,6t S.jlr.Fk )l&; U:l aj, ,53.1 S y. c-gr.
6t: F j -tl-p .b :1.r.: U> JJ, c-.:.!J. .r-: lJ- .,r)1.a.,' c:_p"a1S 1d, o:_,J:-

jrru dL..-J rr9.7r cJ; l.r2 .etr{ ..r-: ,). } GtG oL.t ! .r+t, .!r-iJJ €-U
.(5 r- .lK.;t ;i.,2: .rJ.--t $ii .t*-:U;i r- A,,rj"- J-P _,, t..r-.r .rb..)lf

6l.rr.,ri..r-i c--.51::L I u.:rL-i Ssij ., q.-l -i!-, ,Sti: ,FV.>iS_5f_ ,-;-l
Jj,-ri.2l (Southwood, t995) ;LL, 6;l>riti L4., l. rr (ejl) +;.1^i rt.ri ;a:.j
ci: = d .c--:,-"+ oS3+ = , :jl JL:irL, JyS ,:-.1 ,9,1;at l: o>lic-l N: (ts.dn)2

t-] t J;.r+ )l .r- Clri-t i,l,'ru; = t .$ .;tJ ): y ,/\o l. 112 {s.5_ztrJ,<lj.;

jyj-;l .JrJ- )t-.i 
"U+,-l.3r.|,l.el 

,r.Lr<iyj 2!-.-itr!l =5J\/q1 Lr,tJ,J o=Zo
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J duj ; 1iJ l+ Jt .r.l :[-2 ..t-i c.-::lrra 6br]11 :l.r-- c..,..? J:J:i!, J .r-..:tJl-,

.cit- ,JirK ji; oJLi c--ll>y rr!..'iF ,l&; !i>{rl i,l L':rK

.,1!! d! )l,il c.r,-- dp &$<,_,r:- 
"51, 

:1|'tlli rlll jl .52h7,r;s,ri -Y

f ' r-lLr: r-lo \ ?i 6i^" r(.:-)L ry-.; t-.j.I :.r-e d rl&i ,ri, tg.zl>4i1.j ,;,3)'t

.r ,U! d! .Sbd _)l.i 3r ,.5lcir ..ru-: .:l: ;ll ;,*j g!- :t e ;, \/0 {i;;l -,1r ,.,.r-L
:-:"t J,t)t (\rAY) fJ) JL .2r .J.u .---:b.l11 I gi_.7L-:.rEil fl+ .r,..b ol -1r ir

6,;,\lo Lll6)l1r,:,.rjLf 
.x!. ,rt-l r,.r(;-)L 5L.-;:,1; rli r.tr,.l-i.:l.t; r-'1-.1

Ly :t L;; r1-) ,5Lrd; y c-"1-b * -:.-u.i.rl: slji J-.1 c-e )V )t J Jr4 e!- )l

orL:il ;l: r- .-,.J .rU;: ; j .2l.rlL .gLr<- .;L -e.r 6lcir .cjJ ll+jl ;t"- ,l.l{

.JJ-: uiJt -j

! ,;:! ;L;: c-r..- )l ,s)ltJit;:.3tl, Jl:"-:5 {,rr.- il .52b7rj3.j -f

{-.i.- 1(--.:,-.+ -i>lr, 6rl).ri4;..ir- J.-U '5 irlLii ir,l t,r^i fl+l ':.i lLi.rL-lJ-

6trJr, 1!.; .41J, ,rL--:: ,.1i;LJ e..uL5 6,1J.$ BJ p.s> na lf J-i .st+

6lt n _y. )l S )-. oS IJ-+ dJ-? .;iS )l tr s,,4J. t)y.:-!: r, o.r^.1 .--.,I*Jl cy

u-J J)J Lr.Ji .,t.tJ! : dt-: )l;l olJ,i 
"r..1" 

.ru;, .')lrr l-.e! .r-2 j<- .:j ;JLr
{--.: ;rLj ,911|r5 1rl:r5 l.r- ;l E 6y. ,Stt 

",,=1, 
.rL;: ,,t;l.-l 1 4;i>ai1)

..L, f 
l+l

c.t 21l-2u 1:,r3..214i,j 6lJ,* aS j:1> ;1.,.L!:,r-L-!l3r .gteolr c"i -f

,j+ )l 
'+"-.gL-.oolb 

.€-.lb Jlri-Ju--JJ .rL-l ,-L-.:19 JL.jL !r-L--:l3* .(:-l

Jly'.A-l)r Ji-;ti 5 6r-l r,trL- J;L ,r:t;.r, ;3t", J d:j*.cJ :alrz- t )t

;-l -2r r-Jl;;3 .:,:.rat .r,)L-1!- cj: l-l ,! c"cr J 6- -t*).r-or: .J-UrL

L-l; ) A;:, c--..-t ,*..... ol;'-.J o)rd .91r, !r.>l: JJ-l jl ..r- rrJ.t.JlIl .(:-al

..t-l .rtLl .rLg..

ttq) ir t+ r..iF-?J q is>714 rsl2-::r.t) 615i g,7t.91e.rlr .51Li !fJ,; -o

,r-jj, l--: c-j, J .r-l.+ dL.-.:, : eh:- ,SV *;. t 11 r-,! L-:,-.+ ;,"1 ,r+
ylljl;l Correlation JJ:r) r) (r) ;-r4.L.-1.^ ?)---. )1.,*----" ir--il urJ--?
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.?-\- ;r.-,-i)u,il errrl Jl)ci- .-.? jtr.o.l 6ly..r-i osli:-lMinitab 13.2 (2003)

Jl-Li .-l-; r:tiil (Sanei & Mossavi-Nasab, 2OOO) Z !y;i ;\.-ilj,. Lll-rj.r) .fu
::r..! +-b., y.; eLl, ,l ,JJ,;i j,l !r:rt

Z = 1.513 (log(l +rrl l - r,) - log (l + rxl l -r))/( l/q - 3 + l/nz -3)

.9lr- c.l-; aibJ aF :lJrj n I r-ti, t)y L* --lr) 
r , .5 r , eL,l.; .r,l -,1:

\ r-11r, t----t: o C!- 1: ;l jb. Z )IJ-L.J--:t.r- r*---.-r -_t; arr;i *.1,

;L+il Excel 20[,0 _;l;j1,2- .5Jr:;jbJl:3.i,.-rJ nL.rl9 ,._y-.J-iL!r, + \/q1

C..i, J {":i

;i ,r^ )t \fAY J \lA\ qgbJL-1: :(sy ,g2byr;j,.j) .:^: g!a.i .:,lJf.- -t
o.r^L5 rrj 6lr.:-.i1, 1r;l.rJL 6Lrc-: itt,J-t dt 4 ,Jt ,.ral; t rtt nr rt:;

U; J\rrt.-Jrl j orL ,5ter- .;l.rlL !rt^{-: ,Jl .r^L:. jl -r- jJ_r .) l, ci^ ..r.;!:

3 ':3, .9lr(l J'2<.4sl.gtrJrrJi .J)J- * tgVS t 6ts 4.r- .gtr.r5 j$ .9

:!-- c.--r"+ 
"$+ 

f J!- -ilFl ...- J .5 .rrJi 6trcy J) .j-:r i-:-.-?- j.(.j!,
J.irl, ;liil .:yJi.9Lrc1 .,,r r:-i ,- ,-.T ;$f...)U-i c-jjf t.(\ J_r.r+):l )L

c.---; .J-rJ JL:; d .:JlJif,- 
-J- J=iq. .cit- u5t5 oj:;t", q .rt - lilFl i-. :

r, \lA\ .19,-r4J y >l:r, .l 6tr.L J) ;: t-3L.u. ji jr<t. I c^;.-e- :.;|-rJlil .gtt;
,r-'i- fltov J Yq/ '\ .0./.y 

--J., 
r--i Ay JL- -,2r 9 yt/!.!. Jf\/fA.fA/[1 .__._.,-;

Flr,- .c-i! li"lil .,--)t J!.-.i =-: ! 
ei cr,-+ >t:y s i,Jb.U JrL .,,: .{rf

\ 0 r \'/41 J \V/fY r l l/l !."+-i .- \r^y r \t"A\ JL 1.r,L ; J* r._ (^.,-+

;A\ JL- _.7: )"r,., \V/\6 l.AtVt A, r,tLL 6--l rlrrr cL.l: ..t-;,f 4j13r,2r:,tc
Jr -1 r-:iL ..)tl)-l ,l-r 1-..i .:-.: a-.,.-? J3[,.,, .r,ff JL.2.: >.rr ,\Vo/11+ !0/16

.2: AY 3 A\ 6LrJL- -.2: r:-! g-r-+ .Ftb .t:' .: |rt )lJ;, J,-;:--.. e, ;2-1) L-l1l
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-iI;. .gLr3zl; )5 +, p.;-: +.-? :rlJ..;: lrJ; t;Jjt , -t Jlrt
\rA\ J \fAI ,dli ,jor st Jjb y 3 611>r,,Ji

Tablc l- Mean density and coefficient ofvariation ofaphid populations in differeot sampling

dates, during growing seasons of2002 and 2003

Sampling date

6)trtnj.j t)U

Sample No.

(J;).;;,t.r,;
MeantrSEaSE

St )' d Jl:V

c.v.

2002 2003 2002 2003 2002 2001 2002 2003

30Jun.

3Jul.

7Jul.

l0Jul.

l4Jul.

l7Jul.

22lul.

26Jul.

28Jul.

3lJul.

4Aug.

7Aug.

I lAug.

l4Aug.

l8Aug.

2l Aug.

25Avg.

28Aug.

I Sep.

3Sep.

I lSep.

l5Sep.

l8Sep.

29Jun.

2Jul.

6Jul.

9Jul.

l3Jul.

l6Jul.

20Jul.

23 Jut.

27 lul.

30 Jul.

3Aug.

6Aug.

l0Aug.

l3Aug.

l7Aug.

2oAug.

24Aug.

2'1A:J8.

3lAug.

4Sep.

7Sep.

l0Sep.

l4Sep.

l7Sep.

22Sep.

0.700 i 0.320

6.9r3 + 2.860

1.626 + 0.580

0.553 !.0.242

4;700 x2.6(fi

7.280 r 3.900

14.97 r 10.89

8.210 + 4.040

17.08 r 6.900

70.19 t 20.97

53.61 r I 1.58

I15.7 r 25.98

I 16.6 a 23.80

175.7 * 45.65

144.9 + 43.51

t26.7 + 35.62

171.4 r 87.40

125.2 +31.14

91.24+ 16.38

324.21 +'15.4

94.20 r 25.24

5t-60 i 2?.30

31.83 + I t.09

t9.t7 a 5.560

5.430+ 1.190

90

90

t20

90

120

90

90

90

120

90

90

90

90

90

90

75

60

45

30

30

l5

l5

l5

90

r50

150

150

150

75

75

60

90

75

60

45

45

30

30

30

30

30

30

30

30

30

30

30

40.20

40.60

26.60

65.20

28.80

23.06

44.80

41.3'.1

25.05

50.09

30.60

11.21

16.70

18.32

t4.74

14.39

23.69

32.10

31.33

24.15

t5.62

t6.30

20.90

34.83

29.02

03.49 i 1.400

12.501 5.080

15.14 r 4.040

17.32 r l1.30

04.85 r 1.400

05.121 1.180

09.72 + 4.360

05.08 + 2.100

08.36 + 2.100

17.15 r 8.740

05.00 + L530

12.68 + 9.040

06.20 a 1.040

06.43 * L l80

05.90 r 0.870

t5.61*2.240

68.03 + 16.l I

126.53 r 40.6

237 .4 +74.73

284.2 | 59.94

1724.26 t 296

1058 + I72.60

186.86 + 39.10

La

45.10

41.40

35.99

43.13

56.68

53.78

72.78

49.t1

40.93

29.62

2t.60

22.45

20.40

25.98

30.07

28.12

50.96

24.87

t7.95

23.25

26.70

52.93

34.8'1



r),q--.i )IrfYt/Yl rVo/! J \Vlt. r Y1l rrlj,=. +) # frrlLi : .--* .5Lrg-';U

;ltl )t oa;-:r CJI 
, L:: JL-.511b Lg ,q-: i-r*.+ \tA\ JL.,2r.+rJ c; J,

;1V4| Jr,S,J/Jil jl J+ r,p
,s;,F: ^L, ,' t J-.4 r:ltl r) c....; U.j-1 ,r Jl ji \rAY JL r)

, JS J- "-il; .9Lr1l.r;l !,!l+ t juj.r J ,lrJ, .1, {l .p ,)1 JJ .-bL..- b.ji
.--... ,:- jJ.r, ! ttt J-rl CJI 

{L; )l ;,EtS ,S l.t 6:l &i: :r JjU,-.a+,
.(\ ;Fi) .l1)J {it lr:-:

:r*..'j\- J|Jj t)l)-.rl '- .r-.j iV- Uly yr c-! .-.r.*r .,t ;: t))
l\tr'lr./AV g .:i a-.t AIJ A\ .9LrJL 2r .- c-*-? Fl.t> pl7 ;,-l .'1r .(l .$-:)

U; )l r--a 1-:i^ .5-- U .ri r,.J..i ..r-rJ ;rU-- J,r 1r r.r--r YVl t lv/o J

..ju.:--il: 6;l>.-:o. .rr:il ,..j--jt- r.r1J, 5 oJL-i G\* tlly J) .:-: c-.r-z .;t-
F=5.07, p=0.028r, ) J (A\ JL.p= 0.0089, df= r, F= l r.75 3 F= 5.66, P = 0.0445, df= r )

.,-.uio.(- il -L- r.- jl .:^l.5 t.(Al JL.F=6.23,P=0.015,df= I Jdf= I. \J

r-::..J..Li 6slt,?,-irril ;L- rJj-r- e oJ-.! ,rt\- 72ty 1: r:-i c1r-7

-J r-1 .(\r,rl Jt- .P = 0.143, df = l, f = 2.2) t (\rA\ JL,P = 0.102, df = I, F = 2.86)

\S)l|q)v ;-,)J.-,a,, J--a, ii l; l-, ai cr,-a c-i -.2r1! ,u-i 9l,r ;q- ,Li. -t-.).f
.t:\C ,S:l:- 6t* ,I-SJ J -la) ul.litf

,a;a qgLr,-r){:;l .51..21: r.rl4+. -aLi. l"li; J) * ts r:-: !,.r.r: .:,lJi$ 6JSJI

Kapatos e, al., ) :yu. L2r.6:l J"[i; :lu _r i-.-.? CJI (* JV; + ;+ 5 J-:t!r,

s:*-- c,|., J .5r(lt .1teet; Coafrey et al., l9g8:F?Irlg e, al., 1999: El- ldd et al., 1996

6$ ){; ;t J+ I .l-.i ,>-l1l ;: ,r.a;,:t Crl &i; S? [6i ..ri -)> 5 \YA\ JL -)r r:^Ji,

{-iL:, ;r--"r y.: .r-Lf c-,LJlJo, _.;l .f.-t- .Srltt t-.,: ,i---:1, : ja5la,;ji or-, (*i

JL- J.: ."t-.-:L.r- .,Li (Abu-Elhagag, 1998 a) ,..a, J (Darvish-Mojeni & Rezvani, 1997)

,(rl: - oL-) LJ . .,-^, L5 -:.li , <L..lr;l :U- d- - Ll ,l ,: ,r:-i ::* \tAY
U 9 -r'v \

J !--i--.r:-ljil i.,-il ,-zJl .ttsi t)etlr Ltl\iU asl Lli.] t c-l) jkSU ,ilil
Darvish-Mojeni A ) Ltl,,;r-l .2r r-:iJ lL+l "+.:.,utL,.,2.r 

e-jil.i 6jl }li.J,il-r-

L\



c,lral,; Jt-lt, dJ lltl .:.rlJUa,.,2: il t*: Jt i-,1 ."Ll; .-L^L:, (Rezvari, t997

:J_1ir- 6L.r"ll; ..- .l .r-: dr)l/ (El-!add et al., 1996) jslr )t +, )/,u-i .--,^+

r;L, ;:-J t: u)4 ,,;lru,-st 63U ! r--ti, y: r..JlL r,l -2r c-: c,.r'.2 6ly ori

orss a:J.-r. sL.i. r.1 L-i L .-L-jtu- ;--:ii (Darvish-Mojeni & R€zvari. 1997)

J (Bayat-Assadi & Porgaz, 1999) ,u-j r) lJ- 1 ;rli. rSLrc-:..* ii-l*,4;)ltJnr-
..r;;l: ,:il (.Slj ,J'!lil ;,t .'): !L:-t (/:1, .rL--:r .:*.+ d5ls

a-:,J, e)l LLii ..,LJii .lj!:. r) {.r - rl5 
eJU s 4ljt i ,-i J--lr t .+.;, !

;')t-. a-.t + .l.t .rilj ,5Lr;ll;l .r.^,a.)r.l,n )J-r> 6..,:u.: oeru, ;Lj r:-: \r:,--

.ri:y o.r-.: -.11 .5t.r.;ji ,J<.:1 r-.o, $ t Jl!? 6V.)tD Jr.a, J,..a)t JCt ..a- -, JS

u-!-lj dLrllJul {J-1, 6tl t./L;.r Jhi, o *i tzz-i rlrr,. .L Jjl, 2:6 uzll LIL

..r-.iL r:-ib.6 ar+ ,FU" ,4,g>L-; ;", )1: ):lji.r, a4.i J JS );

J \f Y) JL- 1: r.r yr yl!! .5Lr,- I ;J3l :.;l.tlL .gbc,! i# irlJd,, -l

J.r-i.q, yJLj {-..i Lr{-: J,-l ,F J* :t.JrEil glr r, :l:; ;i c,ir yr (\lA\

;l .-)1.;.r J!; Jt<^:l &.- | i rl.rJL ,5br:-i.riJ-: !..jJ, r1L., J:iJi rj:..l &!

2s S y.6s.s (.)J-r J dt-.?) rl![i d ;1(]+ Jslr> .i), .:b:it tS-iS c-+-z

J (;!- Jrr-a Ulrr):.r-.g t'Y/.1+ A/Y1 . q/ + \V/Vq #, rnr jA\ .gbJL

;5+ Ft-r- JL1:,,.1 -).:.ri1 (.-t-.ri\- 2ly) tc YV'1 + \ \/t .\q/ortv/Y

:.,).2 rJj ,r J 1Y/11r o/to .qf + aft \4; ! )Jj .:--.:1, -,)> r:ul ;l;t JlJt dt {-,

.:--.,-? J.=!- ,Jr<Jl .(;q- ;t5.\ ply) 4rJ c-,' ,.r, f.V + [/f1 (AI JL) ..r;--;

j.fr Lr jl a-i, 622 c) .-n-a -# 6,Fl ! ,.)j .lj : c-:b siu 3:-)r.)l.rJL 6tx:-i

J + fu:.2; c--,1J, ,t"s.s .st At t -r- jl .(\ .|5-.r) :1 .;l:.p..:-r, 3-YL

:;21 c-J,b-,,: crLJl ;l.r- :lrjl ; {j, 6-2 :l-rJ! :lril r:1'-a ;.*t, ;- 61br-
,l,jl j- s*-..--., .JL.-..- )Jj ,.5!rrli gi:-,; .'1r d.lb- ;> (r = 0.621, P = 0.002 ) ;*:l:
6 .:-l U- .iU, !,1 .G = 0.115, P = 0.584) 4a 1l:,1a...:t!l ;1.t, :lrrl -,1 

ri1 6-1.2 .,;l.tJL

jl .r!U J r.:^:li .rlrrl .r"u: yl.rJL +lf ! .rLtitl ..u. -.: .gtrd .2r .,)l.tJL rlrll errLll 6l-t,

^$tu, l-: ,y.or;;.

iV



,.:-.i ! r+ L9!ad, uJ-: .rll jl J! &U>L :rat, ,J1''r: c..:+t crlJe^i -f
;t u);a- Alu,:j ^-i .r-+ .rL---:: ,y,l .t::i ;lii l, rr- *Jt^i 

",,:J, 
,lL;j

L.qli-;l:!;.1 1 .c--ib ,S-, * j;5 Lt ! {-j gr,-.+ 1c---J.4} rrL--:r

..r.L ul;r rtU r,li,J cJt.i .fu ;t j &U 6 ..,, tr* 5 .5y5...: .gLr;.- .1

;, !r* ,511(: qgb;- .(f J(.i) .lJ.u c.LrLi ri e-sy -1> 
t:-),:-,rLi ...lL; Jlo .;:

rs:r j3 r;t.t- duj r) i+ trui.,reLl,;J3l .lr:;.-bL- aJJt g,1.^6)bJa3.]

--:'.+ .t:I .r-ts -;t .r.r (tn.tjr:jlr! f u.) C+ rrL-.i>,-lil ..tiJ c.,_15,"",;e,

3-l:jy;l rj..rt+ -.rr r:Jl .-r;J-:.JrE .t)y )t a!'vr.;i;-r.: ,5"r;, ]u 9 ) EJ

..r+rp..r"Ui L,.,.ri c--:,-+ .y uf.t); r.rrr d! J-lr r:to + r:-: _:sa-

t ;\* it.t-., tllr;r \ l"Al -1 lfa\ ,5trJt- J) s-+ jL-i) c--:^-a r5l.r-

r) rr-, q0 * tri^ .\ 11i1v+ 1q/0 J t \ * \ i/q I ,l\o+ \v,/YA 

-, 
r-.?.u;!-

GU !..- ,* d,+.ru-;r .:.."*..- r,rL.; :-V; g, ;U .n-t.S u:,*.:, it
Abou-Elhagag, 1998 b;Wilson er al., tSSg: ) L!J,i l lJl;,\ ,.r.a.. r).rJ lt Jl etJtL,

.J,_Li,r, , - ;itla (Kern & Gaylor, 1992, 1993

(c-+ t- .l;) lt t:,t::$lg 7-v 3 T|JL .glec..: c.:^.? ,.r:t 
"*."..... 

-r
tr ) )t Jtli, * e)y )5 :57y c,t ;rrit .2 ,t) &V L JUJL r.:-i c-=-.a 

"*-..".
L,_l-l : (e t 6t_t sitl-,: 1 :.11 eJ ,r_1; c^-jl") rlJL rlril .9.2lryr;5; ,rs_: ,JV)

FU.,-.)L c-.e)- la ll.rJL r:-: c1r.q.ff Jr.r+).' rb s(-* dV- ,b :l o.,t

.r(-.-..r .gl.2l.: L.rljrJ s,lLji :'Vl- J) s ,.5- c-..) s r--c)t jfll> ,;'_1lr-.+2:

'r--rr ;,,I;t-", s c,slt-.-+.,,, O"J3!, ."-^.1, .lU;, a:'-. ,d --*+ \ I j-
.r., !-..:, .,*....-r 61.2'> u7- ,-.,t*_t

"!-1, 
.(Maelr"., 1917) alt rlrjl ,J-u: JUJL.,1r 6111; ,.i-i; r- !-.i..q. 6)t? 

"Sli)'#r+ r )r..-. \ ^;: c-t-z t;t ! 
"L.-. 

4t,: : e*.rt--:r .J:, r,i-:

! .^+[i, .rr ,u-i .--:..2 -Slj >b erL.:.; i ,r:t ,tl CE .Sti./ jj, rlil ur.r-: zl.rJL

.rt stt.tit.,;l.rlL rl;il u,r-: li ,r*-"."-r jljr lr-ilt jl ,!l* t-l-

LA



Oly )5 A. gossypii ,sL iU;r .J-, cr,LL-, 6l^aS t-;fa. -\ di>
\fAY J \fA\ 6L^JL. JJt t: .r6J .:.1

Trble 2- Main natural enemics ofl. go.rsypr'i in cotton fields

of Gorgan, during 2002 and 2003

Nstural enemy groups

,*,*"$
Species

.J,

Coccinellids

Svrphid flies

Anthocorid bugs

Spiders

Pirasitoid w.sp

C occ ine I I a septe mpunctat a L.

H i ppodania vaie gat a (Goeze)

Propylea quatuordeci punctata (L.)

Sc1. m n us ap e E i (Mulsau.rl)

Scy nnus leva il lohti M]ulsut

Scymnus Qtullus\ mongoliczs Flcisch

Scynnus sp.

Is c hi odon scute I lar i s F abticlrls

Sp hae rophotia sct ipt a (L.\

S. rueppelli Wicdmann

Episyrphus balteatus (De Geer)

Orius niger (W olf)

Orius sp.

Ne oscona tedgetica (fuaneidae)

C he iracanthiun sp. (Clubionidae)

Ly s i p h I e b u s fa ba ru n (Ma$h^l)

(Hym.: Aphidiidae)

tq



,njr., ).t) J.lJ' J rlJt d .-,:*-r dl, i,ri J.---" rt .pt- 6U; -f rJ9{
Tsble 3- Correlation between alate aphid population

and some biotic and abiotic faclors

Year

JL
Sampliog method

grt:1tl .)1.1

lndependent varirble

J,u* i- $.-., *r P
r

2002runsprayed

2002ru nspraycd

2002YUnspraycd

2002/Unsprayed

2002/5prayed

2002/Sprayed

2002/Spraycd

2002/Sprayed

2002/Sprayed

2002/Spnycd

2002/Sprayed

2002/5prayed

2002/Spraycd

2003AJnsprayed

2003runsprayed

2003/Unsprayed

2003/Unspraycd

2003/Sprayed

2003/Sprayed

2003ruospraycd

2003runsprayed

2003runsprayed

2003/Unspraycd

2003ruNpraycd

200lrunsprayed

2003ruosprayed

Adult / Plant

Adult / Plant

Adult / Plant

Adult / Plant

Adult / Plant

Adult / Plant

Adult / Plant

Adult / Plant

Adult / Plant

Aduh / Plant

Adult / Plant

Adult / Plant

Adult / Plant

Aduh / Plant

Adult / Plant

Nymph / Plant

Nymph / Plant

Nymph / Plant

Adult / Plant

Adult / Yeltow Water Trap

Adult / Yellow Watcr Trap

Adult / Yellow Water Trap

Adult / Ycllow Sticky Trap

Adult / Yellow Sticky Trap

Adult / Yellow Sticky Trap

Adult / Yellow Sticky Tmp

Aphid density/plant

Natural enemy/Plant

Wind speed (mean)

Wind speed (mean)

Aphid density/plant

Temperature (max)

Tempcrature (mean)

%RH (mean)

o/"RH (min)

'/oRH (Max)

Sunny time (h) (mean)

Wind speed (rn/s) (max)

Wind spccd (n/s) (mean)

Aphid density/plant

Natural enemy/?lant

Aphid density/plant

Alata density/plant

Aphid density/plant

Aphid density/plant

Aphid density/plant

Alata density/plant

Natural enemy/plant

Natural enemy/plant

Temperaturc (min.)

Tcmperature (mean)

Y.RH (max.)

0.991

0.899

- 0.46

- 0.525

0.763

- 0.479

0.455

0.62t

0.603

- 0.613

- 0.436

- 0.637

- 0.485

0.878

0.423

0.804

0.922

0.824

0.593

o.621

0.836

0.517

0.395

0.576

o.479

- 0.462

0.000

0.000

0.025

0.010

0.000

0.021

0.029

0.002

0.002

0.002

0.038

0.001

0.0r9

0.000

0.035

0.000

0.000

0.000

0.002

0.002

0.000

0.000

0.050

0.003

0.015

0.020



dr\i J,.i Jj 9 oS i:r''"r r (# c.:,.?) .J c.r..a ,,=t ,r*...,..r -O

(Positive corrclation) c.,r- ;(;*-r .glrb c-t ;<.,.r^"1 a.,;: y ,*ii c-.,--r :(Jl,j)

: gl ,pi ' .'- ,r*-., .2r .(Kidd & Jervis, 1996) J..:L (Nogative correlation) ,ii L.

a:t LW u;:. JrL;_21 .',r <{.lL- _2r .r.21: .r,)L c-4U, .*b i..--::1 iii c--:^z J:>

Ql)- st ,1-st.;r'-l 2> .nfu, )lt -t-b.lilr,r++ ;-rr 1;ii -,--+ Jsj,s

,5'1:u* J g-.f .,**", .Jl_....-r ,.Ji 
"rr.l, 

iU;r: d ,.-.:*^r JrJ .Jg ;!-
.JiI;-i .r L--. .t-r:,t; n.r,-.-b 9l -'.: .r.r.r,r, jLli C.+ ,r(:*^ ;,1 .c-..!l: :j.-_9

ui..lyl l_1 t9>- c1,,.:- 3 orl.: ,-rLli ,*1, (Numerical rcsponsc) 6)J, ul5l3 d !_-:.-z-

.1, . .jJ u*....--A .5lrlr .r,99 ;..-:r L <1Li, y: g,! .rC...." lt .,*.'! ;.-:, ...r:r,

J {---: c--^.+ CJI }L;j .(Kidd & Jervis, 1996) ..r5.r- .)L:i-.r i6* r,;l a.lj;

&,U .! {-- Jl Ar Jt- r) Jr (JL.: .r..Li 
6r..ru 4.'): A\ JL "rr .r,-._t" ,rL-:r:

.rL:2.-. J.l i-:lr rr-. J --..b Jt,*', : d .--:,..+ 7.tl lL;: n e-ldt S: jL)

.)11 (--:, Lrji aEi ,J**.-^
6,t--i,.;, l- r, J ,UJS ,,JL.j ...i .Ji,r^.! 9[.-.i:; ,u-i i..,-+ .x rr*..""., !,ljJ

,-+, a6,tf n* jl .(t Jr+) c-b 
'*- "tL* fla.;r l& t fl+l t qr.! o-:'

.Lr,Jri!l-.i ,Lr.fjJJ-:iS y btt .i j q,(."-=., nri)t A\ JL rr .r,J .rL-:r

9 3 t-":1a-;1.;L, .5Lr-,3.i.) y Cecidomyiidac c:!E rlJi.:j 6t {+n+ z- ,S6o&
.rr r-+r_jl_,,! c5b_,J.jj -, trc,-r3-r .l-^5;3.r:.,is .JraI- (5l,iu.<. o Jejrr,. Ay JL
.r,)i a;FJ J f-..j I ,r(:....l i/-.+ lrdJ3:Jl.i 3 bJ31.r-:,5 6t-t, )>ty ;a.;t

ej-:* +. e)y )t ti.-:f !sjj.l--:it ,JL^!-F ;,r-.i jl .c-::1, .;L; ,_1.t' .:fr-:-
A\ JL- r, ;!:--..t ;2;-S -9 Scynnus u;7 rgii$ u L9.r, JL .2s 7 .s: u!;..."-n

;r,. .'s-t P quatuordecimpunctata J C. septempunctata cfLr.,;-F C br1J, t;; ." A\ J

."L:; .-uLi 6Jlr;- |* ,r:l JL ;: .2: r:-i ! Orius o-"..6bir !.":r.?
jl{- .-i.hr- J,t j jl ji s,-J, ,lL..J: e ,t:, j.,- d g.,-+ 

irr? .;(...- ,f , aa Sl
Kapatos et a/., 1998; W€lls 

", 
al, 1999i Suman4 1997; Slosser er a/., ) .- .l .J_-l .JjJljJ

.:,Jt-i:, !r*--.....^ .:,JL.i raj rl .rJ aL.-.:: .-i.l;,. .5le,rj;S I ta.JJ Li (1939, t99S

0\



.!j J-,t" ,jtf-?;LJlja, ;--l jl (9Jlr"{ r) L.5jjrj5.j.1, L.J_)l<-: .r:-:ts.

J Lr(,rrLl ,L^.'jjr-jis ,|_t VJ -rKl rlr dL:-j j:j rrrJ ,r"l CL:.i .il.J-: Lr.rrlJ

r--Lir y: L..rj,---il.1! ...r.-iL.r, Izl.r .r^: c-.,.+ t lJ .,*....-.r .f *L .r+_r 6b.ri
c'syot ,:-ol.ss Jai tt 4t;95 c,-r, J.r .laii J ,!l: 6,;5 C-n.: !j - bJrC !
# .,21, .r(*^^e .:r- .J1- .(Y Fi) lr.1.; c=lLr YL .2t, I l!.211 L e .91r.(J

.(t Jr-r+) r.2,J trJ.ll(: jl r,rt* il .a:.: J bJ.:i-.rlJL i.:.-T
a:-: (--:,-.. a,: F..'..r.:-l J<- tt 6 _b r.(,.iUi t.;J 4, ;\*
jl .(i J:.r-+) ,rJ .ri .,t:.r-., u:.lts e.rt .e ..:l: ;l,j ,.,1U c-; l; ,7) ;,J; 3

.rL.---:.r -i!:., S$' J-ly 2 6,; jS .9,110:rj r-t'.. ,1"--..'-r..J+ LJ-.^,
L^ji /.11 r 7,.\l .r+; ,...u ;!- J ,r-!- Jt4 ply r: A\ JL .)r .r$
J3.r-a) .r;4jrj 'rjr'L\tr ! 1.0, '.;; r ,,-rl.i, ,,_lAY JL 2: r!t- .)s .sr, ,l>;-
,*)l J5 rr rr A\ JL-.1: c.-i <-.*..; 3 ,ra+ ,JL---:: ,JS c-'.-+ ar- ;r...-, .(t

,r-V- Ulr rJ (,**.. j.l AY JL ;: )5 .tt. )lrG- ;\*.r:{: .! ../!-
'(t Jl't+) )Ja: rl>;g ''L:

.5t--rr.5 ,b.5.1;"r-ii5: d.-.:,-a irr ,F..^^ ,-1.r. ,r.\* >l> S1:; Z i.1j,;i

I 6;V ..!1 o:l: ,,,:el-' 6;br;- :49...at 11l....r-j9i;l.,13 Cecidomyiidae o)liL-

Lr.:,rS= .l Orius u:>- .5te;- ,.r+_,,- dllF .t .5)rt t ,r €lj a,* 
"C-r^^

'(t Jr't+) c-t'l
jl ,r-U ,r*-., \,r.-. j5l3 -l-e;r .1.1!11 .lA..fj3J-:is 6$) J-lr/ \r. )l

,r*--"-.^ . 
, "-l * ,u-^* ;---t .-],ri r-hJ )l .!-..1 f---., +J- r. <-. j-1,- 

"--j!*
Jl- -2: ci! 

'-16 6.1lr*:,- :,ss-. H. variegato i1$ j Scymnus u-4 6I>S;1EJS

) P. qualuordecimp nctato J C. septempunctato ,j jS 9 :-a-z u<-r.". ., alJ-; j* i5

.r-:i .l^L, .g1l:!r:- .-r>{;-l ,j!* .r-,{ .r .r- ;!- qrly ;: er..:, c-.:,....

.gtr.-eJ :(,.rli) {* ,.Jbc.tr 6t: g* Jt!-!r I rJ c,:..? iH ,*....... -f
jrLi:, 4-j ,jL,.;, .SJ, d *.- " "-Slr 

FJt F ;t C+ ju--.:r q,..lru
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*.*.',l:"--:-.r(:__.."".r .t-sr \-Sl.(o J"l.ru) r)lr dL:j )J, jl a- i "&a
sr--j jsj+ u)t ty. t* VAJI| J L.5jrr-:i' 1 .-.- .rj.r-, 6.,.u3. 3 *t
-Ja; _il L. ' :rJijlrl .r3, *.:* r,(-r ,1f 9 ;l,rjr.- 6trr.(, J r:^: c-:r--? .,*-...r
-ri 4s st.rt:.i. .r*.-..-.r dbt, ./-J 4L-.:.:;.-'1, ,(----, \il*i) d,JL-i J )t_r^;

e:. 1- c) 3 Orius g"-.r a;Lr;,-,bc,.1.(.r L:,-+ i.c * d-l 4 g:_t.t,;!f tl,l
oar.-, e)U.(1 2r r5.:-l lrt 6l.l ,,t .rl; .JrLi-. 6_rlJs:ru ,F* jt
,5 )tJ-:iS J )lr.>1r-) dL.{-:" -L;rt! .:: ., !, j+ Jri 6 ,r,-t .j} ,.l,trJi,J
L,r.:,_r^(:r ; 636-: .9b; ,r, )5 tJ;r.;r,l J3.,rj:f lq g.e; rr.ti 6s: t9A
r:-: _;l rlji; ;r .r-{ ;-;r .i1=., 6L..JJ Jr:; J- seL,6;l Jlj-.:3f jrL.a

.c-l J"Li;-l Lt! I .j - .-t rt .-:,'et-J

: ,S* ;-:: -;):,;- ,gl.lt3J ;,* ,<.-..-* .:,:\.-i rlllr ,,7-:1-o dl\

6sttlis) -t!"- ('5t-.i:l; r, $i d, dJr d !-.it^?
Tablc 5- Analysis ofcorrelation between main natural enemies

and aphid population on corton plants in different sampling dates

Nilurelencmies No. ofsampling

dJlrr,d.1j c,l^rr

No. ofphnts Signilicsnt r

Min. lller. Mcrn + SE

70 Signilicrnt P

Cccidomyiidae

Coccinellidae

Chrysopidae

Syrphidae

Parasitoides

Orils spp.

Spiders

0.861 * 0.078

0.765 f, 0.1 l2

0.675 + 0.053

0.795 + 0.125

0.635 + 0.345

l5

t5

l5

l5

l5

t5

l5

l6

t6

l6

l6

t6

l6

l6

0.729

0.633

0.618

0.707

0.391

60

40

20

13.5

6.5

AL

0.968

0.938

0."t24

0.884

0.879
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L-(.r,i 1 -r-:,"-,1: r-:iJ qt+jl .:.,ul!, 6iU L i-iD; J--t;, o.r,i .:-"r' 6l'! Jlb

.rlE : ..,*"! ur- t .h.)L .irlr- q.1: e5 (Suman4 1997: Slosscr el a/ ' 1989' 1998)

:> J* ,.r.-l;s, ;illa, ,Il:.r, 'u-l .4-+ J;i,-t)t-- J'1t",.,e-,'gc' 1.,2 "'Lii

;! :L ccr- ;$+, ,)l)..> a-- )t 9'.4J ! .&."*, U-tS J ir,-;& JL

Jlf Ct .t,u-i ---*.2- ctl, J.i Lr*..'..!;l ..ri; -r, CE -1 JJJa

\fAY J \lA\ Oclt; J.at 5: Jp ; u,Ln,
Trble 6- Correlation between aphid density and main climatic

factors, during growing seasons of 2002 and 2003

Climatic fsctors r p

2o02 2001 2002 200J

Temperatute (C)
Mex
Mran

0.46
0.48

- 0.4'7
- 0.43

0.028
0.023

0.025
0.039

0.004
0.007

0.012

0.55
0.53

%RH
lllar
Ilean

Wind speed (m/s)
Max
Mren

Sunny time (h)
\,1€rn 0.49
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