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Functional response of frirsorcrrs Crazdrs (Hym., Scelionidre) to difr€rcDt egg

densities of ErryguJrer in egiceps (Het., Scutelleridae) and effects of different

whest getrotypes on it
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J1L- j; ,$ S )lf L.- rJJ, dLty' rl&t aS.:-lJ"li ar,l4, .,-U usl:.;:l * A;23:Q

.(Holing, 1959, t9t6) .r-L?.,. .rl,jj., t'U jt.,-U r.jr+jlJq

.:*J- U q--ii db.r:-i -9 
:b ,"1,t5 lJ c,Jlir .r-1.; ,513 p; r- Holling (1959)

$; )1; n ".> t)r..5Lrr,)L;- :l.rr; ,,Jtj- cSli .Jiljjlt J;t 1.y ,*U j:St3.s:.:.11\

;, I ,r .-UL.rr jLr .+[i rlrL J, I d- J J-.r, f l.t-- d ." l; -t ! s. ;lvl eE ., ,,a.'
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.+ l1l g-:-E rr 1 .r i ,P o1r y ,-i.tlil Jrl J J .+1"s, ol.lyt ct f ;tS n^--. :;y
lJ.---z- t.2y,gllis!"i- c-j ,.: _,.'-;3 ,,1 1: .-t-r, .:-tU Jlr,.4 uE :lu, t-]6 ;>;-
c-lri:,-,van Emden (1987) .("str-: 
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jr(rPM) .iLii;j! cn1rt;5t:y,-*-ily J;5 t l:b tLi.,)l;-.),8:, crljl.r.,).y,.

,:t f .,1; n--:rr 6beL;.- rl-r,i,;r (_r.rr,U r!51;2>..:-l -1l'>1f ,, a9l) 1c-:.al

c-l.-5 r- 3.-t-.i riLil ui -..-: r, t.t t rS.:-l(.$:S) 
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CJla, 
{;6 {- irV S :t -&-",-$- *.(Juliano,'193) J,t-d. u,:el5.r-- r (rsli

.<;t ;i ;t ,.r^"1, ;-^:r -1r rtL;,,, ,5lrj r, i;"11 -1Ei-s;.92 j;t2yc.,;r (van Emden, 1987)

fJ) ar-1 .lw-' -;l '+Lgr '.e61:u' 9' ) 6,, )t ''J )l;' ^)"':.,,-r' ,JLn.rlrj.- .*--

(t *.8 o5t: ) 6u lrrl r) .(r;i u;i) :.r.irlr 
.', 
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tL.y g.rts.1l,1r ,f l.r- .rl;". { 1 ..r J?) il tr- {r iS )lt r!-> r.1 j,. .gLrtrL;- :l.r*;

e--.--i|.,,! .6..,. ,.r+U 
";519.2: 

.(Shishehbor & Brennan, 1996 ; Jervis & Kidd' 1996)

J;:S t J\t - c-.,-.,+ -'ili.r. j+ S:41-t\,,JJ -r::,j ,Jtj., (tsli n Lllt o)r.,!
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.(O'Neil, 1990 ; Houck & Strauss, 1985 ; Hassel, l9?8) -qL;

t .r^-L ;r-:t Jl." t"a> j,-P )ll.F i r.+ oU--ir .r.! !Ll, dLrrEiJ J u-U lrl5 lJ

,; ;-:\1n 5 u,"! ;;: clLi .f-. -,1: :.;+ t ,6 U;.5L. t;.j, )t; ;t: c-; JL).,

(Mohagheh, 1999 ; Messina & Hanks, 1998 ; .uL r:-.j,b cJL;r nl ;-_l ;JJlyut

-i.ls- !5Ll<;35 ! ., .lJ.l,- -i!n 16rl . Messina er a/., 1997 ; Colt & Ridgway, 1995)

;1Jb jt €;-, *,,)t- rL-r.t*h r,-&i:'*r-; AP )t r-ti s, \r^$
rru.<, ;'U ,r-:-1" ;-)t 4-ljS 5,5.s1-; c-,la 3."a; ,51:a .J\ir- 4lj-L .r-
.<jlrsj"J1.5;Lr; -i!".. ;,1.)-n )l,ni,a * ;1; J.l ,/L)l ;-?.(Price, 1986)

r j,.:.r- .rLi:-l (.r,,U ,::-Stj) rrtl;a- -il;i- 13t ,.5l.j )) 
''-.::1jl1t-.t 

Jl,:J d.- Jl

.(Panda & Khush, 1995 ; van Emden, 1986)

c.--)Trlssolcus grandb Thom. JjF_jlrL ); ) 4V u\Slt Orr.J:.,.j a/ljl \-ax
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JA O- j j1|)i 4,).;r.rl" p"r5,,rr r:,*l .J:r,.rr5r,_jr; ;)ti 16.2lrr- 1..r5 pt r:
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jlqi);r,_lFs )F2,p:ot6f .t:5;j-r, jLi o:Li:-l :)t Ut l)\6lr))r)

e)st24 .L>y ,:1S tj-j .rE; r1r" f.iS ai1 1r jl Lr;- rrl 15:, ..r..i - -1" .gLr;- a;
c.,Ui cJuj,j r*r, ,. * 15 u-ly pS J-.-rUJ,.j u:i ;_.r;; gibditil .2r Lr;;r; j
\, ) J.4)56o t 0 ,..,..j .- :9!.,r .rf ,iL r.-..1r Y6 t \ .9t : -!|y' 1r ,et( cgh.,,L* .r

Fl 4,lr)i) )l lJ) trJ, F5 r F2 !ilrJ-; r cj/ fttl .rtrU c..eL /\ ) s-tJ .-oL-

..r.i .:-.r, ,:;q .rJ6 2r rr,7r,

.2r ;,t 'r!-;i ,c-:1) ) ^- ), )t .J':, f t+;l -.i.UA, i-:*iJ a- J) LrlU ujjslj u+L ji

_,2:.4:rJ;Lajt .,rlf ,l;ttl,a:ts Cp JE .,2; .1)L .):..n.i fi Jqli t c-5ljul
.:t:'.1 .r.,;iL Y F q: ttlO Jla r,.gtr:=-,5llJJ jl;UjifltlrrtJJ)l;-..;t

J.r.i .- ..r, lrSri ) rt i- 6VnJ,t )\.rJqj; .5tr;- .,;l 6d.j gn;,g dL^r'li."r.j
r,lJj.[b -,p j.-r-: r,r;;U--+ (;-r 4; .5;;t'.)l;i .5-1;1r r-ti:3 o.\r--a lrjJ csb$ .s.r:

..rui .;b llrj crL Yf )JJ,- J,., L F2 F .rL .2-;;1 .-i- 21.=l .2r .:.,L.-1 c,J, ., u.ll, ji

;l e- ; "r-: .:l: ;rj ;-5 SIUI .[b.2r;6.1t- )i)r.pt )llrr,i,-rL .5: jlu-
.+)J;JL-:.r-: €-.111L .5tra; :l.u .tr D;) C)J-.t oa+ r)

c-=,-i'., ,"t -.7r ..t-.1,fl+-it ;,r5;- .gLrcaa .g)r J dut.Fl) J) u.!t ji ,13r c-,j; .):

p-i.r rr .5Lrulr lsl uiLji llril dll.{rJ.s[i-l .-L ? c;t uF2 ,)- 
"9V.2 

jai, 3l

.)r .1 Lrl.ruf .r-:_2 ;l ,- .qrJ c--s;;u \v0 JLf J \ Y/0 
1u;.)1 1 .r,-brrlr6 .2: ;r.3

."r;.r-: -ij> ,JU.g;l lrn t ,-jt t ,J: c)b 1<; ,JULt J,r rr d2 IA rl.r*; .j; eal rJ:-.)r

6trcj,.1 _.1lrJ, 6'JL c*! 1r,6ri5 ).y rg11 ,, .11i;.-lJI"- a;.;l:; 6tr.f t ;

{-y .rl.rJs rr.r.: 6)!-lr) )i) )tt )t 6S jl? 6V.r:E..rj!-q c.rl.rs-Jr rj2y

FdtrC,J.+)/J 3..t ., ,- ;s.t\ p; \v 1E.2lq.$-:.'ldlr-le eiU-: i+.ll ,-it
jtl, )t; ) Ct i L# 

"e 
..a* ,$n ) );l: .;t 3 61V .s 3a; u- pt )l c.,eL- ? )l u-

.llJ; rrb

)l.ti.i;-lof u;,rtii \:-i 1.:j-;9: i1-.J3.,L'- -,r ',-1i ,7.y c-:)s s>

gr., -f jl r5 rtl- C;j jl J<:-Lji J, ,F r+.rb t^JJ.; y-l r5 r.; F5 ,p c;tnt.1r,,j

.)J,.-[.] (--r,I)r.rr5qj; .:.,>ti I 
"5.21:r-



Lrr:l: r.7.; r3a,; -r.r

-U ;l+jlSAS .rl;-i11.,7- .1l .rti:-l L 3 i-->t- 5:;> 4G,:519.91--e.rl: r1;.;j

(Ingistic regression) .s;*..*t .r-r="J.,, U.l s'l,U .-r::'lj Li J=:,.i dlJ, .(Juliano, 1993)

rJ1-r52 ,11 ..r; il+jl(N) r,J3l l',sly .),):9+.2. 6ba; r (Na) .JL.: r- jlrL L6Lafri \: : I

.r*- N q Na c----,J Y r-;: ;-:,. .rlal c i r- *, ' J)J, c-:. q . | - I , , .' bl),r.

1r ri-lr, rE .(SAS Institute, 1989) -r^).r, gL:-i lCubic lQuadratic ,Linear (,L..- i

tJ)sJ .:-lS .r) +j1..,! ,.St^.r!:* i; jl .r!j.. dt ,.r-:tiit t 1::1..;,, .r+U ;51;

,ii i..--.:.9111.r Linear ri+ !r&- .,.a.J J,l 6l.til i -i ljJ (oL 1t fl1 gS.t ,.,;-ti)

1:t lr + Jlia ii by \iit:r )l t tr rttt; i, i Ji 6tJ t r-: :;;iy r-r.c 5J! .r .rl

!.9:- ly rq6 
":Sl-e 

r.r.(Messina et al., 1998 ; Juliano, 1993) >r r r-U ,51.1,.r:-2

J (,rt?;r:. dt t .:-11;) ci! ,.:11;il .r.: u.jl.r! .SL.r!:* .:*; l-r:,1 .rrL;.- 15li lJilil
.:+. Linear c-! ,5lr- ..1r.-.! :-;yiy r..r,c J,l-.J ;=-r r, ) 5|u. c-lS Ji ;11;- )l u*

"r; 
.:-i t,/i:J t- i5 ir)t' ;alr,1L .*t ,=- .rtr ,rrji i-+ FLj.; d J-:li.r,

.s\,lfy-\f t Lt.r-U c,SlJ FL.:.: F-5c.. i 3r cz* e, o-i dJJ, Na/N ;-;.
l*ast u|e) up; p,r3:-! 

-.11 
.:U-l t . aE ,|;Sle 73; ;4 )l ,,y1519 i>y .1t

(Th ) rt.' r ..;Lj e (a) d..- v:.,,.o1_ 9;---+ ;t ,"Ji.9Lr;,1.2! (DUD d._:5i:3square

(Mohaghegh, 1999) Jrrlr. jL:..: Ir r:tr1;1.1t Ja-;; .r:1t+,1 ,g,g;. -7 Jl;-a .t; :.2 2i r,

iu,l.r.!t Ji .,u; or, )) {ijlJ! 5l dd:'L-,-15 jl.r+-j i, )r4 u ew ..jaJ.)t r
:y,u. -\.r; o;br,.r. J-:"-+.? (dlr6.Elt )tc-eL? J j:.rU )i drJ.ptr rr crU d

.;c;--+ c.,y.ri.(Tilman, 1996 ; Shishehbor & B(ennan, 1996 ; Stark & whitford, 1987)

(Sahmgard, ,t-.su. tf c*i 4.r)! C.r=r .." 11 .4.1U .,51J.r",., 5 r5.r, J:*i
c,..,111t1 ; ,;:r! 6lr,.r-.:;;l.tt (, r5*ljlej o-t ..;!-) dLj.1989 ; Hassell, 1978)

,513 ,.r:'..r .,2: .(Holling, 1959) t:Su. ,Lr^o;.^>l;-'l 
-9 

r.9- rt>rS;.^; ,rtL ;r. ,S--;t: tS

t1-ut ;*;.r,$-: rrt-; Ja-; (a--;;l:L ,51-t-.-) !r:'.- .*, J,.i)t ..r.?U

.r:;Sl3 u Lyr.-;tr,.;-j jl .r..,!-.r ;: I .ijrj ,,1 1r .(Shishehbor & Brennan, 1996)

lJ-s -iLi. lUJl ;'U isli^. oalL 611. t,:ll: .g[--11i.. r-4 Th I (b [) a 6Lr;l;L ,.rr,L:

..:- .t .:i/ Jti .)li-l .r;.y J;.711! .5Lr : i ) e_-*Jt.t\, _sVi.s e s : t



J-.:, .)L!:-l Rogerc fr [r r Holling 1yr 1r J-t ll 
",.,U 

,.J51.e 6[r;,1-2L r_)11; .J.r

;t+,1 .:,L!l,ji :s.(Hassell, 1978 ; Hassell er aL,lg77 ; Rogers, 1972 ; Holling, 1959)

,r5rt> - u-L- ns ii.; U, {t ..rL-: J.t,) Holling;.p p; J.,r,..:;X p.;E l.;rr'l; !..r-:
orLi;-l .:.21- (Y .3L; J.r-..,r0 .JL--:, JJ- (,lj'(:L-+ L-.?) Roges l)- 1.= J-r-
.- .1.:t; .l clLr !.rjr+jlrq,JL+ r- jV,S 1lS-: 6ly gL )Sr' Jj- .r-"j S )ri

.(Juliano, 1993 ; Juliano & Williams, 1987)

Na = a TN/l +a7rrN

Na = N [ - exp (a (rh Na -T))l

a=(d+ b N)/(l + cN)

a=d+6N c=0

a=DN c=0,d=0

(Full model)

(Reduced model l)

(Reduced model 2)

(\)

(Y)

(r)

(Y)

(0)

r! = exp ,.rq:.- qJrl dli =N ,.J-i qjlru dboL;", rl.t'; =Na ..t-:i f! c.,)rh- vr

aU; =Th I9;---+ crJJ-i =a,c-U t-)[i, =d Jc.b.u.it ji,Jt j=T..r-:.Lc!-)t<J

.tL-,

"9i ;-t1L a.s5ir, 
"gtr- 

(rg2$r- i1 )E l) 11 7t at.E ,,t5l3;L-,li r- re;:
rJrL.. 3:Y .JL-i d:L, g..f--VQ )fr| J.lsrJrL- .,11 

l.r-l ,r1$r rrLl 3.r?i--+ i,.r$

l- y y j c 7l.1li O t 14 *1. ) l tt,J> i .1:.-ui.rLi:.I d 1c, b ;l1L r- r.l L (Y .;L.:,
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Table l- Results of logistic regression analysis. indicating estimates of linear, quadratic

and cubic coefficients for proponion of eggs parasitized by T. grandis al

different experiments.
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Table 2- Paramete$ (meani lSE) estimated by Holling and Rogers equations,

indicating functional response of T. grandb at different experiments,
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