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A B S T R A C T 

C o m p e t i t i o n a n d s u r v i v a l b e t w e e n the e g g paras i te Trichogramma achaeae 
Nagara ja and N a g a r k a t t i and t h e e g g - i a r v a l paras i te , Chelonus blackburni Cameron 
w a s s t u d i e d in the l a b o r a t o r y on the eggs of Corcyra cephalonica S t a i n t o n . 
C o n s i d e r i n g the s h o r t l i fe c y c l e , rap id d e v e l o p m e n t and f e e d i n g in i ts larval 
s t a g e , T . achaeaa was f o u n d to c o m p e t e and d e v e l o p s u c c e s s f u l l y i r respec t i ve of 
i ts i n i t i a l o r la ter p a r a s i t i z a t i o n , 
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Compet i t ion be tween t w o species 
of insects occurs w h e n the food 
required is the same for bo th the 
species. Such a s t rugg le w i l l be 
more severe w h e n the avai lable food 
is in short supply. Some of the insect 
parasites w h i c h attack the hos t egg 
o f ten meet w i t h such a s i tua t ion . 
Chalonus blackburni Cameron (Hy-
menoptera:Braconidae) is an egg- la rva l 
parasite w h i c h parasit ises in the egg 
stage. Trichogramma achaeae Naga
raja and Nagarkat t i (Hymenoptera : 
Tr tchogrammat idae) also parasit ises 
the egg stage. Both these species 
are being t r ied in India against c o t t o n 
bo i lwo rms . Jn the present c o m m u n i 
ca t i on , an a t tempt has been made to 
t h r o w l igh t on the e f fec t o f c o m p e t i 
t i on on the deve lopment and surv iva l 
o f the t w o parasite species. Work 
on th is aspect w i t h d i f fe rent parasi
tes has been repor ted by Smi th (1 952) , 
Salt (1961) and Pschorn-Walcher 
(1971 ) . 

MATERIALS A N D METHODS 
Compet i t ion and survival studies 

were made under laboratory cond i 
t i on w i t h t w o species of parasites 
viz., the egg parasite, T. achaeaa and 
the egg- larval parasite, C. blackburni, 
us ing fresh eggs of rice moth , Corcyra 
cephalonica S ta in ton as host In the 
f i rs t set of exper iments, the eggs of C. 
cephalonica were parasit ised by T 
achaeae and later exposed to C. black
burni for parasi t isat ion after 6 (T L ) , 
12 (T 2 ) , 18(T 3 ) , 24 (T 4 K 36(TS ) and 48 
(T 5 ) ; hours . in t reatments 7(T7) and 
8 (T 8 ) , the eggs were exposed to only 
T. achaeae or C. blackburni, respec
t i ve ly . In another set, the eggs of 
C. cephalonica were in i t ia l ly parasi t i 
sed jby C. blackburni and subsequen
t ly exposed to T. achaeae at regular 
intervals as ment ioned above. There 
were three repl icat ions each consis t ing 
of 20 eggs g lued on a piece of card 
and exposed to either parasi to id for 
twe lve hours. Four days after parasi-
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t i s a t i o n , t h e n u m b e r o f e g g s w h i c h 
t u r n e d b l a c k a n d f o u n d p a r a s i t i s e d b y 
Tr/chogramma w e r e c o u n t e d a n d 
p e r c e n t a g e p a r a s i t i s a t i o n w a s r e c o r d e d . 
fn case of Che/onus, Corcyra l a r v a e 
s o o n a f t e r h a t c h i n g w e r e d i s s e c t e d 
i n d i v i d u a l l y o n a s i i d e w i t h t h e h e l p o f 
f i n e r n i c r o n e e d l e s i n g l y c e r i n s o l u t i o n 
a n d b a s e d o n t h e p r e s e n c e o r a b s e n c e 
of Chetonus l a r v a , % p a r a s i t i s a t i o n w a s 
w o r k e d o u t . T h e e x p e r i m e n t w a s c o n 
d u c t e d d u r i n g D e c e m b e r , 1 9 8 6 w h e n 
t h e a v e r a g e m a x f m u m a n d m i n i m u m 
t e m p e r a t u r e a n d r e l a t i v e h u m i d i t y i n t h e 
l a b o r a t o r y w e r e 2 7 . 7 ° C a n d 2 7 . 2 ° C , 
a n d 8 1 . 5 % a n d 4 6 . 5 % , r e s p e c t i v e l y . 

R E S U L T S A N D D I S C U S S I O N 
E x t e n t o f p a r a s i t i s a t i o n ( % ) b y 

T. achaeae a n d C. blackburni w h e n 
t h e e g g s o f C. cephalonica w e r e 
i n i t i a l l y e x p o s e d to T . achaeae a n d 
s u b s e q u e n t l y p a r a s i t i s e d by C. black
burni ( se t -1 , ) a n d v i c e v e r s a ( s e t - 2 ) 
a re p r e s e n t e d i n T a b l e 1 . ! n t h e 
f i r s t se t , s u c c e s s f u l p a r a s i t i s a t i o n b y 

Tr/chogramma r a n g e d f r o m 5 3 . 6 7 
( i n T 4 ) t o 7 1 . 6 7 % (T 3 ) b u t s t a t i s t i c a l l y 
t h e y w e r e o n par w i t h e a c h o t h e r 
w h e r e a s , p a r a s i t i s a t i o n by Che/onus 
r a n g e d f r o m 0 .0 t o 4 . 0 % . I n t h e 
s e c o n d se t o f e x p e r i m e n t s w h e r e e g g s 
w e r e e x p o s e d t o Chelonus f i r s t a n d 
l a t e r to Tr/chogramma f o r p a r a s i t i 
s a t i o n , s i m i l a r t r e n d i n p a r a s i t i s a t i o n 
b y Trichogramma w a s n o t i c e d P a r a 
s i t i s a t i o n b y Chelonus w a s h i g h e s t 
i n T i ( 3 O . O 0 % ) w h i c h w a s o n par 
w i t h T c ( 1 9 . 3 3 % ) . 

F r o m t h e a b o v e t w o s e t s o f 
e x p e r i m e n t s , i t i s e v i d e n t t h a t t h e 
e g g p a r a s i t e T . achaeae c o m p e t e s 
w i t h t h e e g g - l a r v a i p a r a s i t e , C . black
burni. S u c h a s u c c e s s f u l d e v e l o p m e n t 
i s p o s s i b l e d u e t o i t s d e v e l o p m e n t a l 
a d v a n t a g e . T h e e g g o f Tr/chogramma 
h a t c h e s ( i n 1 6 t o 1 8 h ) e a r l i e r t h a n 
Che/onus ( 2 4 h ) . A s s o o n a s t h e 
e g g h a t c h e s , l a r v a l f e e d i n g o n t h e 
e m b r y o n i c c o n t e n t o f t h e h o s t e g g 
m a y b e q u i c k a n d d u e t o l a c k o f f o o d 

T a b l e 1. M u l t i p l e p a r a s i t i s m by Trichogramma achaeae a n d Chelonus blackburni on Corcyr 
cephalonica ( M e a n o f t h r e e o b s e r v a t i o n s ) 

I n i t i a l e x p o s u r e to Trichogramma a n d 
s u b s e q u e n t l y p a r a s i t i s e d fc>y Chelonus 

Trichogramma-Che/onus (F i r s t se t j 
T r e a t m e n t s P a r a s i t i s a t i o n (%) by 

T richogramma 

1 . 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

59.36 ab 
68.00 ab 
71 .67 ab 
53.67 b 
63.67 ab 
63.36 ab 
78.00 § 
00.00 c 

Chelonus 

4 . 0 0 b 
0 . 3 3 b 
0 . 0 0 b 
0 . 0 0 b 
4 . 0 0 b 
3 . 2 5 b 
0.00 b 

6 3 . 6 7 a 

T I n i t i a l e x p o s u r e to Chelonus a n d la ter 
p a r a s i t i s e d by Trichogramma 

Chefonus-Trichogramma ( S e c o n d se t j 
P a r a s i t i s a t i o n (%) by 

Trichogramma 

4 5 . 6 7 d 
4 7 . 0 0 d 
6 2 . 0 0 b e d 
7 0 . 0 0 abc 
7 5 . 0 0 ab 
5 5 . 0 0 c d 

0.0O e 
8 3 . 6 7 a 

Chelonus 

3 0 . 0 0 . b 
1 7 . 0 0 bed 

0 . 3 3 e 
5 .67 cd 
3 .67 d 

1 9 3 3 be 
6 5 . 0 0 a 

0 . 0 0 e 

I n a v e r t i c a l c o l u m n , m e a n s f o l l o w e d by s a m e l e t t e r s are n o t d i f f e r e n t s t a t i s t i c a l l y 
(P = 0 . 0 5 ) by L . S . D . 
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t h e g r u b o f Che/onus m a y d i e e v e n 

i f i t h a t c h e s ea r l y . H a g e P ( 1 9 6 4 ) 

r e p o r t e d t h a t a g g r e s s i v e a c t i o n 

b e t w e e n l a r v a e o f t h e i r o w n s p e c i e s 

o r o f d i f f e r e n t s p e c i e s m a y b e d u e t o 

b i t i n g w i t h m a n d i b l e s o r b y s e c r e t i n g 

a c y t o l y t i c e n z y m e by t h e f i r s t la rva 

w h i c h i s d e s t r u c t i v e t o t h e ia ter 

a p p e a r i n g l a r v a e . I n m a j o r i t y o f t h e 

e g g - l a r v a ! p a r a s i t e s , l a r v a l d e v e l o p 

m e n t i s v e r y s l o w s o o n a f t e r h a t c h i n g 

i n t h e h o s t a n d i t i s t r i g g e r e d o n l y 

w h e n i t i s - f u U g r o w n . B u t i n t h e e g g 

p a r a s i t e s , l a r v a l f e e d i n g a n d d e v e l o p 

m e n t i s v e r y f a s t a n d t h e l i f e c y c l e i s 

c o m p l e t e d i n t h e e g g i t se l f . T h i s 

a d v a n t a g e o f fas t d e v e l o p m e n t m a y 

e l i m i n a t e t h e o t h e r p a r a s i t e s p r e s e n t 

i n t h e e g g . F u r t h e r , i t i s d e s i r a b l e t o 

J. flioj Control. 1 ( 1 ) , 3—6, 1987 
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A B S T R A C T 

T h e San Jose sca le c o m p l e t e d t w o g e n e r a t i o n s w i t h a p a r t i a l l y i n c o m p l e t e 
t h i r d g e n e r a t i o n w h i c h o v e r - w i n t e r e d f r o m N o v e m b e r o n a p p l e t rees i n K a s h m i r . 
The p o p u l a t i o n e n t e r e d h i b e r n a t i o n i n a l l s t a g e s b u t n y m p h s o f f i r s t i ns ta r s u r v i 
v e d . The o v e r w i n t e r i n g n y m p h s b e c a m e a c t i v e i n m i d d l e o f M a r c h . The w i n g e d 
ma les e m e r g e d i n la te A p r i l . T h e f e m a l e s g a v e r ise t o f i r s t g e n e r a t i o n c r a w l e r s 
i n t ha t h i r d w a e k o f M a y , a b o u t one m o n t h af ter the e m e r g e n c e o f ma les - The 
s e c o n d g e n e r a t i o n c r a w l e r s s ta r t ed e m e r g i n g i n the t h i r d w e e k o f J u l y a n d d e v e 
l o p m e n t w a s c o m p l e t e d i n t h e f i r s t w e e k o f S e p t e m b e r . N y m p h s o f the t h i r d 
g e n e r a t i o n s t a r t ed a p p e a r i n g i n the las t w e e k o f S e p t e m b e r w h i c h s t o p p e d d e v e l o p 
m e n t i n t he e n d o f N o v e m b e r a n d e n t e r e d h i b e r n a t i o n . 

k n o w t h e e x t e n t o f p a r a s i t i s a t i o n b y 

t h e s e t w o p a r a s i t e s u n d e r f i e l d 

c o n d i t i o n s a n d l a te r a d e c i s i o n has to 

b e m a d e a s t o t h e s p e c i e s a d v a n t a 

g e o u s fo r u n d e r t a k i n g f i e l d r e l e a s e s . 
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