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Trissolcus grandis Thom. (Hym.: Scelionidae) 6 j3J3x1 arJ t-h..
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Study on the biologr of Inssolcas Faadr.r Thom. (Hym.: Scelioodae)

under laboratory condiaion
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pr3;,- a,-, .ry.3-- it:|. .ti)T. sondb 6)t!2 631 a ;,ite--uii.:,lJtle, eLl
JtL s ,--:tL-; .t-.t:0" t 0 ,rf .rtL r-. -l: Y0 t "/0 lqlr: :r ,Eutygaster integiceps

J.ls.F U f,.j jl d r:),rt J JL L-P as)l) dL:; .\:.,L A !r(, .11; j\? ,71^7 jl o 2.1:

.i-l(rrrYl\ t.l1 ,P1?tt 1./YqrJY.o/f t o/o o0 fr) iJJ \ "/1 +ijU! j,l

) 6-;* L 2:G, El j> op.- L J J::--A d1,;di jl ui.i .JJr iU .)L !rl-^J;j
.r:;L.r,.rj j)r, i-t r,.1,l5.:r1.,-= ,j,.t e1i:ra5;.,2ta yl-lg g2zto;j

JL-- L, &.JUJ e-Lj ."|-rs, c.,L Yf .,2t;Jr!t.rt = pli llrii it22.a .pVl

r) Jlr.ij CJI 
Ll r:.':lr.f ,-;;,-.,,C; + :rt! i11 il) ,-l t- .st ,rL gLr.;!.; 5 rr:.r,

r.e J*.$15j-j 6rljs l.j.j t .rt jlr.,.)) Vo dl,j J,l J.! J-.J,/ it ,eL7tt, stt s-lsl

,5Lr.r!. (jj;a .2:.:-l \ tVA 1 \A/vY k;i Cli; )t&j J jJJOY/VO t \ \/fr .rSL (5L|.)l,

dJ:j:--.i CUj )U-j J (r^/o t \Ylvr') ;3 ,---t J;-J .5!tr .:r-J e -5,.-'-----+

.r::.J (\ 1q/tY0 t 0\/fr)
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t)Jr , S). o;2.r,-)j dJ.aL, !i.)l) ;e i){51 iJlJ"? dl-a|>.j tr .-,,-l-.r f lSbd
\ JtAfi-; .r- ? .-:- L-;,41;-;l: ;-;)51 .-r.-rri..r-oL- f^ ,t- : E-L 

t'l;

,t ,j.et-:- .9ba;; .r:-.t f----jl-.r! ,rlj.- r) Ll ..r:)J'< ..r.al)- ,;1-s\ U r dLlfi L.iJl

..la; ..uLi,. ,3-)l: ;- -ir.rl .l}5 ar .rj,--,)ai; rj!;u 6[4";.,.:

. 1 I J - r e.rJ - F;j -r- ;.. il )l .ll:.s.tolct$ grandu :g..r5.9trojl9

r;j t{-ji jl.,l, aJ tlSu- .112t 6:t ;-.J.jj J.lJ";U c^,";.lrJ j- s:^--

_rl,i-jl (Palaearctic) l,,$ 6!: f;l .- - : r) +JajlJ! u,l.r:\u"7. gandis 4,i;.-;lrl

.(Kozlov, 1988) .:;l:

li-l a,i:- ,*l .;1- sgr!:-. i,[L;.ij iJ--^ Scelionidae .:lrJL-; 1: ,.., : ilrt-.:

Telenominae ,:1.2,V S.; uo9,a- t'..r1-ft-' ,"1 ;lr:-Wilson (1961) 
-9 

Voegele (1961)

I ,Jl!, L: Javahery (1967) ..r*-r 6;l"rj 
"; 

e .gf;;7 r ;su a; -rl eli .r. . e

j;3(7. waloffae, T. nixomanini, T. d.avqtchii, T. silwoodensis) Trissolcus i15 1\a.51;

)l oa-- o)), dl-rl) LArjf J--l 45 rlb :Li=l (7. tntncatus, T. sokolovi) Telenomut ii5

.L;\-/,5 (_
Telenotnus solitus ,5lr'. 67-4-;;l "+ 

.-'1-9r o ,|,t! ;; Navasero & Oatman (1989)

Tti$solcus reticulatus iJS.): Lr-; .!.t(; i4+ 1.2,51..,.,:;J;.? (\fof ) 6r,i,., Ll..t--:1.r,

.-[l:.r^] g:'!

"r5.r, .-,I,,:il 3.:1.: 3.: tl.: atl^ 4 ,6r-tO ,Sl.r,Trksolctu u-2 -A:;- ,56i1K

jLa+J,ijlr! Jt (Viktorov 1976, Voegele 196l) i:--,r J-il :JJIFL,r> qi;.+ *5

+U -r"rJ ot;", ;- t c-l ;(-, gl dr9, *L- -, dLj:. ;;{ r5 ..r,-rr5;LJl ,5r.u'

-r(Wylie, 1963; Lingren, 1970; Smilowits & Iwantasch, 1975; Nechols & Tauber, 1977)

.(Askew, 1971) J..:L J.iij, .rr.: {, kj\ t- s f ; ,Jst ;r J"l J"i*
:-145 c). oli; ..T. grandis )i) 6 J"t );,,.-rlj5Gu"e, & Shmeteser (1975)

jL:j J-Jl d-C )rje,- ,' iliJ.:L j- l-i -,il:; dt+L I .s: 3 Gruphosoma ,;5

r



..!J,.i; .-L,-r g=-L+ allT. semistriotus , tSi.12".a .;: .J-t> u.

:-- J* t ,Sl.:f-; ,13: J9L *t-:t.:-:UJ f,.: Ja-j:, rrl;- (\lfd) .r51 3 ;j;L

t i L- p c' r. $for ) g./.a .llr., ; s.t I I \ s 9' €; 9 I I \ 4 ; t\r'4 s sohus gro n d is

..rilr.r, j3r\\ )\"tt.t=1J..T.gandis,$1y.-'lr:- Jl, L,-1,6.r":- U f-'j jl.5LJ

g;tr.|--J gl-;3 \f " U \Yo lr dlriJdUJ;.5b.rL 6) q c,)Li jSlJ> o:r:L--i

I dJJJti .rJJi Buleza & Mikheev (1979) ..:-l .rJ;=; ei.i \ o o jl F .rrl(+Uji

)t.iU )i) )r,S t) lrr, r.r! 1.L;l.:f :.)jilf;.j \f Y a O s^Kjet,ji L1F .1:l;gmndis

r.' Jjb t\\ 6tt.tS 4 o*J!.r:lil.r, d;:.rrr,r f tr- 
' r;r') ))-, d!:..J.,l

\Y \7. grandis t:i c-a-"2 6y)\ Jly, (\rV" ) .r-G '<i., Jrz | )iLu, y)\v ! \

*--.,-"--a 
"51r.,.r!.. 

Jlt-:-> ,.t J* L-ji r5:.,1lr.r, rl[r,3.)J- a,:.o ,+ii r-]t \Ao t

), \\t\ )\v l?? .e Il/vA :;-y .1 srJ i : Vf g*-r';i I t5 J) , )l-*, 6.G-tu )i

.-uiL..4 j.e1 \f/AY J \0/A .\V .-":i'J', '.ii t CV:'.+ Anf ,ytJ) L- y' i

L-?)J. rit)

!\U J-tr ,r.t-: ..r.r. JJE JE i -l
rtn )i)v. ,,rt:2 ;)S ;1,f. Srandis )i) ltru J-lr, 6.t^:, .",;: J.,J" dlj., 6ly

.rV ;:1, ) i ) O,-l o*.r^:.:b .1.r-- ; .grJc"i; .-11-l L6li r, .:.oL Yf !-r. r, J \rliill F2

1-rJ;-- a;: c-) ,4 .:rt- Y .:J-L, {. J IJ-i Ji::,. .r+t ji 6t^.J, ,r, (r:rL f )

.)l) Jli l+i -lLrlJr.r-2..u.If^-; (-;, lL \ o x \ ) 6-ii,l51l.y g3-.1r'; r5 (':rL 
" -fA)

\A ! ob )e,-t; )t;.:ty-JEl ; u;--V;i 6brJ] e 
jj'-.:L.jto )i) jr, J.t )t r--.J;

;,r_.11 5)c-Llri,-|v 3\? u;l)y o.;1.: Jr!11"1r0. to.:.lrar.)lJ;L 4-J)

lJ) jJr rr .c-,L f ), J)l )t) )t .J.J) .)lr Jli (r..: rllJ; 'j,6:.)lrL-l -L1l; ,-:i r' ,a
erl.,*iln*ij {-.) Jr. J,6.,lr:- Ltf Al,; U..2!! c.rLrt )rl)-) )l t;-eV? r^

.I+)/ c-.j e-U; r C; ta,.; ,r-s-r:.r J-\. i*- t-4. t

l\;,tF * J* t grljr p)r lu -l
r) I,ri, ,t.9.r, 3.-i 3.|-.r ,"1-..".a ,.-i .r^n .,,t.D a" 

j.,1 -,iJs, utr;L* jl eJlla, ;,1 .1.r



;): 7t "gl1.t.:J ,r.)JT. gmndis )t ).i1, J J el;> 7t J) g5lQtV 7t,:t

r..u 0 :l-r.r: .F2 .J; 6.)l- . jU dtaJij jl.t^JLj q52r..r^: l:iJrE;.,rJlf; \ " "J,-tj;,

)t,J:4U)1,r)* t J:!r; r:,;;L \Vx \ \ x 0:trilr,,r(.;-)L -i sP I u.a y;l ,;t
i,t;- lSf j*-,,.:;,.S,;$l ,t iLa.-r,i.r^i o:b .zlri :-,11"[L-.1 \\];u-2311AEl
J !i;.jujl JL:d crL lf ,r L.rl ,,: 1-l ; 2 i.cV 9 ," -,i ,L-; ,r ,.:..'L f ,,|.rrl-:

.+r 5.:-: ,..u

a*f )l.J+ jl'.j c,,J'. JE -r
,.| i6l-r,- rrL ..e.r,)J.-l,..il .J..: Crlr 6rtj F2.r[, J;j y. .rlli rr <Jua. ;,t .5t,

.3J;.: r,la;i ,,-.-u: orlr.zlj r;l.r.;L-l Jtl; i ,1t 21a JEt .1: ,;L-l,jl JL.d, J"!tr,l,.
jl g-1 3 -r--: riL;l jSc-Q c-++ J S:. .rlJ rr '[;l) 

.JJ,Li r, e r]ri a"-j; .r,U \ .

6.,5' 3 a j ,9 jc.4 ,st\i) t )t;) )t 4l c .J?,JcJtr n) )tt ; 6;r^+
.rUrij !ri- J -,"-rJr1l-)l(-rL Yf 1\9 JL )t j\., \ ) -,iI:;-.51a;L1 )r eij a:-)iJ
.rL-r r) ,1.t5.,1,.= 6:r U 55; o n; 6Lrc-,s j i.u 62E ;L;i ,-;LlrJ.rJ ,t .:t-

.+)J.:-f'eL; J ar==- 1---)12\ ist;-. . .' -.r,1 r, rlJr-l o.>l>..i-1-r;,, l",l ;

)s nS Jj$ 9 61rf.*. e-J -t
\St ,d.5ljil,,)tz..S J:,5V5-lF2 ) La3LtA crL.l-!;Yo jtr.Jtlo,.llJlt

.;V>l jy1 JEI .2: ;Lri ;,t ..r,;:r, .ri orlr rli J;. ;L v ,Li r, ,.r(--)1,- ;Lrr!:

.:,L \ Y .r<, Jtj J \ I gl; y, I 3t ) rb 1 t or.r 0. t 0 ;,rlor.rl.r5;L {-J, YO 1 "/O
jl.r"n J ri !-ljlfij.:-,: Y Lr.rl,,;lil,.re r, -rll Su!-_)ts i-yef :1.,t_tf 7l*l
Jo7ry' .2: ; I.r.-: ,Ei ,9* I fty u,L iaq ;t ;i .5t .J, . .15:;; r, t4:i .,rLJ ail.-

J j-,; ,r-:? c..:; ) f--r.? jl)! jl-2a ..t .r.- ,>l: ui,121 ).6,-Llr:.a-.1-4L.tL.1 E >.1l-r.;Ll

,rt)A -6

i-.i) crL- fA ,^.c +,7. grandb .21.2! .rL 1y.1 \ o 3 or5L o:L .2;ij \. g_t1 4-l i

rY



lL \V x \ \ x0 rlril.r.r<.:-1: j-;,Ji.ptr.5rll-;t-,.1j"-a1-e -rili.-.rLr:il (-rrLl;lr;.c.

11y,5,-1.1 ,48 r*; c-,rf ril;i-1.rir-i c>l: .slti,liya i9l -;::1l.tiL:-l Ja,lr-i;r.1 -r:,

.rl t .r, s t.t:O5t:ig.+ C^rL Yf jl J, t.-i)t $U ), r, ,.r::y ..rj r.r.lL--2 .9ji6

i U JUt,lr .:;l-[L-,| L-l/ -lr J.l5.rlri ;ral; U ,.!L;i .5lxtJ J*l) dBl-E ,...;

e.u- s]-i L. 7.UJ r ijL d.l)l L.r;j t-t ,.e J+ )t.Al;i.r,t .i-r-: .9rl-r.15.;' (:-

.r{)J

T. ga i$ **.)l)\ )r) g* c."; J f4..)l:1, jStl 7;.:\y y-, J,:, i r E);l-?

r--:l.:j t\ Jl la 
'5 

e.2 1.(grl- {9 9vl ; fA 
-1 

Yf ) dlri:, j=? Jp J -l-i-.; r'il .JtL, ,,1-,:

,,).a-..t ei c-: \.;-rr.,1l .iif 1lf .5,-.2y.:2yT- gandi^t )i) \r-;... jt . )

Jrrj 4 clJS/ cslJ..r-:.:l: zlr-r ,"1t,;i ;lr.J, Jrb lLii.,1.r,:J.,L::l .ri:L;
yr:;l-riL-l .!1r..:1r.;,cL lf ;r. ., d.it ji ar,-l ..L: $ j p 9,;rlLiA.F2 -,;e.2L .:L

drJ ,_[t: Ug.,-- r .q t S 1.l- o4U )i 4,) ;l .:L gLr.23.:; ,.ri .rl ,r1 .l -u: 1l+,1 .Ja;.rJi jlil

;lr.-., -iUJi 
J--,-lJ .J lrll Ir-.j' .rb ,J;.23r- .f.15;l-= j./; 6 -t1l-: .tLr ..r:

.,t"-t.5;+ :e .rS,:tr;l .r-;-:.:-J r p---:..rjlrll

Lr+ .-+ J d)t;\ Jtr4 ,ge1 s :ti ;t e t! ir- 62tfi,- .rr, -v

?--^ Sr)e;.)k= .r 1r ,1-,: ,J3l r:ir .r;1r Y C lJj Jl- dlJf".; rJt!" ;,,1 ;:
,.) a;L-tlr- 3 (_)tf;).l-j.--,1^:l j:L;;t.23"a' 

";: 
c-r \. .JJ) y' jl J.(1L;),u-:J

4: J A re ,*Lttt f2 ,>V 66y.1; t' c.tL Yf .r-r., a, J JL: .:b .,l,r ,.!Lji gLr.J;J

t ,l -; -1t si-ssl, jul .2r .|,t5.:.,1r--= JJ+ ti J IJ-, -i,.i- .:L .5tr13r,; ii )t r- t

6;.jl!l s.-"-c- g^:! J r-.--:jl.r! jlj-;Lji .ul; rr,5lr,.I.r-: 6.21q(i :.,ltl.:-l

jl .)riL .l L UiJJ.iq- r--Li- .s .jLiil Lrorb J-Lj .e r,-;j r:;11 u-L-113 ."-j?- )l

^-.: ,r -$* ,f y- alJLl t, la )5 a ) t a. r5 r, Lr .rb ..r-.: 6l+;l ;(;lr r:,.b .r-.1 ..tr,; I

rlilf, jl .rti:-l ! d;;Li .rL-L, qIS .JyrJ.l"H t ,,.d ,t-;- t ,j4 arc,in o/o 
1:t

.cjJ jJJ", SAS

rY



C.^, J r+:i

Ellu pt7 6.r.-.1 ..11r J3!

):) Y\, sh )l ol t rS u, l-;t :* r- t,.tK^:.UJi t rt; rr -r..r:-;t.)! ;r; .l,ts:
)l&; ).rJ, J) )Jr;. dl.,5t:y :12 iL..* f u,6:L- _t .:il(: tt g; c-.y \ 4 5_1\ 5; I
\.9r\ o:- a:-)J.tl ..2c L r,l ,;elr .{*.r. )\'ll) sil;sr ),-W ;j;^, 'Att\ .::-
.P )>ly ;'-t u! ;l ,- .,',>r5 r-t-:., j r:rJ p ;r l3 .93.,1) ..r9r f3-+, j .:f SJi:

\t;.1> ytr,l".*J4.[- y,Etj.r-.:.i 
Cjr+ Ll..:-r +; r-r:,t , a;.'r:,\r, rrtb

J:tz) t:S u. J jb i e,\ " t\ L- p 1p ).6 :,lr:- q: iE u{rrr--, !,!, j jt )JUU-I

6)r, r )r\lr\? r iV:.,- 6lJ J,6 r;- l: €r )lJ'tJ).11: Ja-;,,L-! r,-l .)r.(\

{ rr;1,63.5t 1pj).rLj i.,r- (\ roY ) 6}i., J;,;.". J'"'S \rE ',r\\/.{0.rt crlr.:.>

.r :..r) .jr; Y,\ !r- JJ) .&rL \ t-Y. ri; .rlt ..l1.5.r:.iL r1r Y0 .p 
"5.r-i 

.; J-lt )
\./f t i 6ll J!.IJ.JS U cj jlfj r J,.j.; J.- ;t,,-.tt 1J'3\,5: )s)Y0l-;-1.;3, r,r

.!:-l JJJ \ \ [r.:L .;1.,, .1

L rlr- 1r q.rJ j- ii )tT. grandb Jr.i-j dqu J--lJ- 6.r--1 ..,j.r Jr,J" -\ J.e.r>

.r^t(:..u;i

Table. l. D€velopmental times of the immature stages of lri$o/czr grandis on sunn

pest eggs under laboratory condition.

Stages

( r, , r,) :-r-: ,. ,.:,lJ
Dcvclopmental time (days)

;3;! r Jl.'-.rlFl
XlS.D.

Egg

3.1) (6;;) ;; 1.2.e.,)
[:rvae
,iJ
Pupa

0.4 1 0.005

6.4 ! 0.29

4.1 a 0.4



l\:,r* * J* t Gtii i-, ;u
\ )t ;-S li\ ,"t J*,-u.1-;11-if.; a\ ,tti;tt" ;itt. srandis .sja; !t.,;t .r-

-;y3t f,.r! L .5 )l-t );; )t ; ),,1, it;-z- ,;ta ,-t J jL L-p s't: btr )s:

:_;:r- c..:,riJ -,i l";ilr:i) ;r-t 61J.i;U) ),6 -,tp .,-e J$.IylJ 
"g_,1:.r;*

r) j+-*^ .)JlJ )li.-i, t.U l4;i rL:;t ,, dg 'l.,]Lj jli ! rtlr<0.05) .511:ri- ..r-rt1

;-r 6lr- e(:ie ..r-i!,r,. tr.rL .';l ; t-I1P<0.05) 611:;- 11!.l.l1 p J.eb JV 3'-t

i J: -:e- ,.la- L-r L..r- r, ir; ilL c,l;.>- ,-r J)ii€, /;:lS J.-r U) )i)t-

;r:.r..r,. j)l=l ;jb,:V jos p Jp g: J il.'r.-: r1iij -,it i{:j <S:*t.;l+i jlr-r^Lr

Lii t,-i ) J^& L -:t.irij ;La.:L r.-c J jL .s> 6,.s1: ;- -i)rl .(P<0.05) )rlr,-.?J

..,j!; vi 1 uL.-.g ;l .srila,i J Jl.-u: .qi.j J,,r t 5.r,l+i j- L.; .,,: Ll .r.2lri r.9-1 -|--r
jla<-;Uj.)U JJj i,t-- p Jjb 4.(P<O.05) t_1btj:j.5_s$;* -i)Bl -ril..:rS

.JL-ji L^.rl)..!1lr LrrJ !,:-f J ii* 1* J 9b ,:V .-;tr:-.-r!l^;rr liuj -P -.-i

.rt;- I ;ib- j) a '-,i )(P) Jl)r)tS )lT. gtandis o>L t 1 :>lr.:.> ,5 -t-a>,

ii .(l Jr-r-).:-,1 Jj6Ur}jj ;,1 .;tr, ta.;i ,^' J* ff rr r;W q.l--,-, {L;.r,
.l;3i.r, .:- ..r, ,rLatJ J-(..: jl lr dL:!j,- (,,li; .gi-r.)t=; !t ;r-= !Ur-r .*-+ u,r;

'stt.tf )t aiiV;t*
.:lyL> L;'-.cl1l.r> y sj]- T. gondis ,>l )i) A-S (r J9,r-a) "r-r:.r-,tl:l 6il.j

1.9t3:.)a u 9li 4 ;t 6;7 sa- +(Wilson, 196'l ; Voegele, 1961) Scelionidae

.;U <5,:L gLr_)1,.,; . S,y ,-P J\r d Jrl) rr lr.,--i- Lli ,rlrjr tj,.:-l ,jlrd
L-r- ;:9i,- .,1,n- u \gr"lc-; 1t ).t ,.- i 6f;-; jl -I! {?) Jl.r: OG €; )
:^-,-o 9Y. y1L ,-i,.9 f " _r.9.1L ,.gLro>L 6lr, J-;l c^oL ;> u!j-. ;/l .J\:A)u, !'L:; .rsl1
l;tr";-;,Lrr.rL J.,r) \oo c.rLYf jl r..i J cJ! ;lyle-tl j{l dLj )JJ,\Jr\a/
Javaheri ..r-iL.rr c.!i J)i: )l o41 ;l-.1 o.1;: riLi irl;,t ,rat ;lr..t1LJrr Q;1.,'!

)l J,,. ) A-E )tTelenomus if 9 5Trissolcus .p4;.; jt JJ-:r; L-ttg fft67\

.c-l lj) trf,i J.63 ,5t1..;2t:f )l ;re ' ) -t, ) 5 j: d L2 )- al r.t g; ;t , 7-.:- at 7

cf,6: c-{-? b jL j .-, J,7. solitlts S )' t3.- rJtJa. -1r ;i Navasero & Oatman ( 1989)

.7t:3.>- ,5t.s11 i(\fO\) .9.2i..a Ll ,J.;l.)f ;Jlt'-t-J--.11.,2ti ,,,1,51r., rrl-u; 1: tr,e;

r0



t.t ,11lfsrondi$a3--jlrtri jirt.ilr::- 7eJ p,.51.;u;l ji n-j-r.r,l;- Y J-l.tz

.-,"r-(iU;i

Table. 2. Effect of different diets on the longevity of lrisjo/cus grandis adults under

laboratory conditions.

*(;1t *) ,^s Jjb
l-ongevity (days)

Treatment Female Male

;3q,rru-;t;t
XtS.D.

;*t ,rrt-;t;t
xrS.D.Range Rangc

n j.? I ,:-l{
No food or Water

.,i
Water

J.-
Honey

i

Honey + Water

0.7 ! 0.2a

2.4 r 1.2b

27.8 ! '7.3et

30.3 i 6.4f

0.39-0.9

0.97-3.68

l5-36

t7-42

0.9 = 0.3a

3.:2.6 ! 0.4c

19.4 ! 4.6d

27 ! 5.8e

0.7 5-1.7

2.6-3.8

't0-27

r6.38

r*!; rr) .r- i)t:r.5l,\' /.6 ey ;lp- tip S.t')-L:..j.-.lJr,( trJ51." +

' Mean followed by thc same letter (both vertically and horizontally) are not significanlly different'

+_Se G- -.e -r;l.r.r- qj'!,Lr,e; 
"),151; 

ca? | 61..)-1t j.!a Trissolcus reticulotus 6J)

..ir tei ),"; C)G t,, t*-i ,,1!;.- CJ arrL<- l-t 
"*-L 6.11.- .rl jj c-L \ r

.t-.-* ctsd t c;r4,J;r:
6')fx f')

Ll ,J:-rLd, 6))ln ! )t$ ,) 4jL: JJ, )-E f )r ..rL .-'lr-:- ..t.Li.r, ;: ':,eL

b Y " ., L;3,1 .;j: .|,-l3l -,1: .(.t-r: V" ) :; .t ll: ut-gt.t .sst -trl ,: .511j! a; 6-rl

J3.ra) -r;r.r- d;i-rf,.' L^,)1. jl J-,Ji YO L; \ ' u!-.s13 ,1it ,>-l3l .1: G) y.." -2>,t ".1:Y "

,-:l -.;: Lrclr--+ L- :lrjl 1.: ,5.-;.; l!j; ,-S 4.rSg ea; ;-l ;r Atkins (1980) .(Y

YY Jr-! 1:I gmndis ,5U cala)t;) 6 .tu;t:i-2 5 "ra:.r. r.lL;i .r-Jt ..,.1 Ctr

3.:r5.f..a L-ot;,31 sli:e a' 6 t:'lu, )r J,lt, J'.1 )l 6-.c-l.r+1t- !,)e-b.|.1-9

Y?



y; )t gsf )l ut7]. gmndb 41\ l; 5 ;.1.,2L .:L ,5Lr;;l; uj:slJ-r JJJ>

.Jf;, .,]l,j el-,li r) dt.,j:,

Table 3. Ovipositional response of mated and unmated females ol Trissolcus grandit

after emergence at various time interval.

..:r5 .j;;"; gl,r.:L -rz_2.)

Pcreccnt of fentalc oviposited

(c-'L {,) jLi J,.,li
Time interval (hours)

af 5$:.4 ,sc-;.
Marcd Unnratcd

3i)I
2
4
8
l6
24

40
-50
't{)

90
1fi)
lu)

40
40
'10

80
100

,rl_5;L .>. J) tO a . td L,-li, _s: .slt iV iJ, )tT. grandis 6yra; ai; -f J;.re-

.c..'L\YFJUJ\\ ,-l-.tr j; olls 3:-.r"J J.,JrO. rO
Tabfe. 4. Diurnal oviposition rhythm of Tissolcus gandis females at 25 t 0.5, 50 t 5

RH. and l2L: l2D.

Ovipositional response

Photophase
,i-;[ 'r1:
Scotophasc

v'"
l0 a.m.

XJ"_rt.q t

2 p.m.

,* tt.l":r

6 p.m.

c-, \o

l0 p.m.

e.2\
2 a.m.

c.. ?

6 a.m.

lh 6b -5b 2l)

.rf .r;,rc-.; 
"fS 

)lr".;

Total number ovipositing

l4a 6b

,:f ,51..24 t"o.s:

Percent oviposition

70a 30b

.J.:"...; )b js .ir;tJt.)t' i.A Cy )' p ,, )!;l,j- -ir; Jrri JU_rFl. s

' Meaff foll(Ncd by lhe .amc l.(cr honT.nally ar. not siSnificantly differcnt at %5.

20h 30b 251.l t0h

rV



.-ua-r, eL:i 11- ;l &; ) .t,)€; ) G;--4,61,q ji; .;{:iy c-l ;(. rlrrl ,Ji; ;,1 ,t

,e\6.

.rL J i )lrl.df',i? .iJJ,, J) Scelionidae .:lll- 'Larl yL -uil"T. gtandis 21i;

,-r J-!" a5 rr.r". ,-!L::.;.r"i.:-+ e1L;.rs.r li ; jlJj Ar 6;J;- l)' o)!- ). r

)1.,-il Ji !r- ;3r=" r,t .c-t .rf; .gf;;; .gt""ru jl ,J .r; Jf-j"- J;t^"rL

Telenomus rolitus 6lr, .,p.l:u 6-L; .-u:L.r" .:ri ,5 jc^4 tt;l;t 1,:f 6 t"l-;
Sla.ss"- ) Ls-;:.-, ef 4i.c-1.+)J.f a,-LINavasero & Oatman (1989) l"-i

;lrjl a, c-, r:lril .j,1 .l-r+,r.i!.r, ta;i r,.r ,:.4r5;r .r-a' J-tp !t'i-l "):5 Jfc-+
.(O JJ+-) -us.r. .-r )- i r-)f^ 4L]".--t+ .;r:* .; jyl . " ;J '.5 ;:^4

,s.:ttT. grand* ,:rL j*f 6r3*4.)t, Jur;,.,i jl"Pt-- g_L I ,^* Jp-d Jlz

"t(it";i u,t; ,, ,-r3;* ,.; ;"r,, : .:rtr

Tahle. 5. t-ongevity and progeny production of mated and unmated females of 7-

grandis teared on sunn pest eggs under laboratory conditions.

(y;d ,-c J!
Irngevity (days)

":L -a clrla, -ki 15J v' -L \)

Total progeny per temale

_l.tSJl,.=
Adrlt

jS;! t ,r.-.jr ;r

XtS.D.

jSjq,arl.-JFl
X1S.D.Range Range

IVlatcd iemalc 38.5 r 13.76 19-65 199.625 a 51.43 143-298

")rSJ;;+"rt"

"r-(:;,''(c-,a.-,L
Unmated female 52.'15 ! 11.43 36-63 143.8 t 18.72 110-178

Lr< -,1.- r i-+-)tL. nl? t bld € .si+ * t rJlt jt

€ Gz i tt-:: J-\,4 a<:-- i- er s;r5'q;l;!-,: "r+-rl )t)l ).tr) 4i r,'

f 
r:f J,- gJ ,-,.i J J: ) J-l I o.*a I 

l5 ; a; a:-1 or-2'iLi; 
"|J: 

a' :;l: .rL;-

)\4jt J,tr- ,=-;; rI-7 61 t (\fOr) 
";.2e.-" 

l1 6,*7..1 )>'ly;,-l *lr.-.rl:L..



L l2 ;- ,"5tr6.-: Thssolclts o-:-. )l )-_p-;l_:\, A!.l.;* j,;.1.. ..1-;r ..;:-l;l t' 6 r.,;tr-r,

dlJ (,,tA fij -r:."r .):l,i .Lra; ;,1 r, .r- ji,' (t c,)J.a )tUl.t-1L:.r, ri1l.,7! -.:oy
)t )i) eti Jl',."2-l t,l , qL; aijlrL ! It.:r) jilt i l>r, A-l ;l -,.rf r-:; lgi ,,;-+
.;;r Y0 .1.: ;-r3;r- e'i ,i+ 6Et Ft , .<it q ,E +t.r. ,515.:,Jj ! t C:..; jil
t.st, pW -s 1r,1tr .Jll 6b-,2.1.1 .1: ;* .t l1 .-;ljl lg.i ..15.r. J3J,..19.r 0 ,:l/rJL
.i L Lr* T. gmndis )i) J)l ir.) e- .;r 6 Llr. 

"rL:i 
dtle, j,leE .cj .T _tl.l .1).t

Fg s!.r- ,):.: .tV 4i o- 6.r,-Larj.; )) r-ijlJ! rrlji, Ll ..r5.r. c,-)l_sl, af
u!-,t 2:1lt' tr-11$ Gs i.,, )W l)- ) l.lr,J.rl ,jlr j.:-,, ,r.1,Jrl,i F; jltlr,L.-LL.r,

irjl .(P<0.05) Irl) rlr r:,...ir[i; 6;Ui ,\; ;t 1:V )tllil t lu. .115,:J S:..t,

.)S )t pW ) t.sJStIJst)s.:Y j::r(-.-r.rLi r.ts P.r* 6E -r"J;.tl;.,

tAf,i J L li JJI j Jr 6tra:j ;- 611:,.r,.- :, JW,.r-:a i :'. rL: )l Ul . J; S a. ) t F. t

J3l _.),e-J ,-qtra; ;: .r^-".a c-i .(P<0.05) c-l ,t.:.r",, gjLi Ji;1,.-ilil 3:1lr r-6.1

1.,,k+ r 1r .g-r, .Str jJJ J) u--:? .:*j ) J.; o, )lf iltlJ2. jJ,I1 -1: 
(.-L Yf )

,,j. J,Lc d.rlj..c r. t,r-.-. i | . S l.(? J 5t) s j r rt 1, j;, 3 J .s: 3 *L-u. u>-t ol

,.1- y!- r,rl1;:,;r:-+ r/.9;,.?;7. gandis 6"u:.r,,lL:l L,5t4- )J,n&. F ),

J: _.1_2J 
Y .p.t-; .+jlr! jl ,ts ir- f^J St ,;.-- Lrrj :l.rrj df ;-:l -'): _e ..uLr-

;l ) ,r^lg-r-V)i \v ;T. grandis L- 5. 1-rJ; a; .-as- i,=; -"a)_:L 
-9 J p.>-

..r.:-1.:.,,1.,1! 
".-+ 

c-a; 16L; {J_y ,.5.1.,1_; .-ri

Table 6. Parasitism of sunn pest eggs at various age level by a female hissolcus grandis

and resultant effects on progeny production and sex ratio of the parasitoid.

(sL -) iJ!j. ar- r--".:l-,lr r-",,..i1* (-l-r..rljl1) 
CUr 

,l!,J #!1.. "-*..r J.,!l,.
Host ag€ Mean percent Mean number progeny Sex ratio (m/f)
(hours) parasitism (per female)

24

48

72

96

l00a*

l00a

98.5a

7t.2

l3a

13.9a

12a
't.9b

0.156a

0.254b

0.507b

0.57b

..rji-; )l.r ;u -i)til lrlrl. l.O ey ), ip )' )).,1,J -;JJ- !r!l).rb.JstJ .
' Mcans folloscd by rhc .amc lcrtcr vcni@lly ar. nor significantty ditre.cnr ar %5.



r Voegele (1961).il,rli rrJ d!,t -etr.+U"/ o:"-lll,';- )li)lf !,:jLlOdt,r
,Gy-:6;: 6lr-TrissoLcus ,-; -;f; 6Lri;S riL.rl: dLji 6 rjLlr, Viktorov (1976)

.JS.r, -ti:il 3..rl.r C-.., lr Jj;.-a r:r {Jl J-l.r, J) t+;i ja? 6 !r,.LA r-i
I Lingern (1970 ; Smilowitz & lwantasch (1975) ; Nechols & Tauber (1977)

tr-r-;.)1.2! .51r, *l ;5.- ('ti .rj3, *1. J dLij. Lr-rq {5 J.jrA:- 
"r<^A 

Wylie (1963)

j-.)*)6))J\)r.;-;16.- I'rj*;Li.)lJJ Askew (1971) rr,q i+,.r!;*;" !
.,uL +;" j,rii.,It ygV+-:.=itr\

s--a :-.j J f-+-jLL. Jt? cS, )t bi ;l r ,.J-! g- ,s11t'; ,.25t

;3tLl- r.;.'Ka-,o I.slrj oLi-j i-l.JlL,*<r ,)(.,r* .;:org; -;f*.6t-a"-);: -)r.-u c;IJ<

;;ll >j.a1 u-:.-z c-; ,E: 1l t 3 
"-*;l1\ 

Jl;- p: ;l; 61r-; .-,;-er f ; .;rl,i
a.T. grondis;.5;_, rSJl.;l ;Jlf Guseve & Shmetzer (1975) Ll .(V JJb) (P<0.05)

"[/r, a:^:lj6 l-r.rL -L-; -;];j- 6ta:t ; ,s aSGraplrcsoma ('-j c.:,is ir:F irt::;

.7. gtandk u-> C-:-.: f-+j|,,! ul;* -r I *3 7n 6S-14 ,11) jl-V JJ-I>

Table 7. Effect of sunn pest ovipositioncl period on the rate of parasitism and sex ratio

of Tri"ssolcl,t gran.lis.

--.r lff r, ,.)

Percent parasitism

s)rf)'"))t
Ovipositional period Sex ratio

First week

Second wcek

I J- 4;^
Third week

Fourth week

100

r00

l0t)

100

0.14

0. r02

0.1 12

0.1 13
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