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Labelling the Adults  of the Tobacco Caterpillar 
Noctuidae:  Lepidoptera) with p3~ 

A n u m b e r  of m e t h o d s  of l abe l l ing  a d u l t s  of d i f f e ren t  
insec t s  w i t h  isotopes  h a v e  b e e n  deve loped  b y  m a n y  
worker s  1. B u t  on ly  a few r epo r t s  a re  a v a i l a b l e  on  l abe l l ing  
of l e p i d o p t e r a n  insec t  pests .  The  a d u l t s  of E u r o p e a n  p ine  
shoo t  m o t h s  Rhyacionia buoliana (Schiff.) ~, 3, t h e  S o r g h u m  
a n d  Maize s t a l k  bore r  Chilo partellus (Swinhoe)  4, t h e  
ca rob  m o t h  Ecromyelois ceratoniae (Zeller)5 a n d  t h e  f ru i t  
m o t h  Grapholitha molesta (Busck.)  e h a v e  b e e n  success- 
ful ly  t agged  e i the r  w i t h  CO -s° or  p33. A n  a t t e m p t  was  
m a d e  to  l abe l  t h e  a d u l t s  of t obacco  ca t e rp i l l a r  Spodoptera 
littoralis (Boisd.) w i t h  p3~ a n d  t h e  r e su l t s  a re  p r e s e n t e d  
in t h i s  paper .  

The  rad io  a c t i v e  p h o s p h o r u s  was p u r c h a s e d  f rom t h e  
A t o m i c  E n e r g y  E s t a b l i s h m e n t ,  T r o m b a y  ( India)  ill t h e  
fo rm of ' ca r r i e r  f ree '  o r t h o p h o s p h o r i c  ac id  so lu t ion .  
Smal l  cubes  of a r t i f ic ia l  d i e t  7 we igh ing  a b o u t  1.5 g each  
were  coa t ed  w i t h  0.02 m l  of 20 vCi r ad io  ac t ive  phos -  
p h o r u s  so lu t ion  w i t h  t h e  he lp  of T u b e r c u l i n  syr inge.  
T h e  fu l l -g rown l a rvae ,  11 days  old, b r e d  on  t h e  d ie t  a t  
r oom t e m p e r a t u r e ,  were  fed i n d i v i d u a l l y  w i t h  t h e  rad io-  
a c t i v e  food in a p la s t i c  cup.  Af t e r  20 h feeding  t h e  l a r v a e  
were  r emoved ,  w a s h e d  b o t h  w i t h  v e r y  d i lu t e  p h o s p h o r i c  
acid a n d  dis t i l led  w a t e r  to  r e m o v e  t h e  e x t e r n a l  c o n t a m i n a -  
t ion .  T he  l a r v a e  were t h e n  g iven  n o n - r a d i o - a c t i v e  food 
for  f u r t h e r  d e v e l o p m e n t  in  a n o t h e r  se t  of p l a s t i c  cups.  
A s m a l l  q u a n t i t y  of s ter i l ized  m o i s t  s a n d  was also p r o v i d e d  
in  t h e  p las t i c  cups  as a p u p a t i o n  s i te  for  t h e  la rvae .  Th e  
r a d i o - a c t i v i t y  in  l a rvae ,  p r e p u p a e  a n d  p u p a e  was  re- 
corded.  The  r ad io -ac t ive  p u p a e  were  he ld  in glass t u b e s  
for  t h e  emergence  of m o t h s .  On  emergence  t h e  a c t i v i t y  
of m o t h s  was  recorded  a n d  egged t h e m  as desc r ibed  
f o r m e r l y  s. T h e  egg masses  a f t e r  a s say ing  t h e  a c t i v i t y  
pooled  t o g e t h e r  a n d  more  t h a n  500 eggs were  col lec ted  a t  

Spodoptera l i t toralis ( B o i s d . )  (Prodenia l i t tura F. ; 

r a n d o m  to  obse rve  t h e  h a t c h i n g  pe rcen tage .  On eclosion 
of eggs 50 newly  h a t c h e d  l a r v a e  a n d  10 l a rvae  a t  i n d i c a t e d  
days  were  k i l led  w i t h  ch lo ro fo rm a n d  a s sayed  for  t h e  
ac t i v i t y .  

T h e  a c t i v i t y  in  al l  cases was  r ecorded  w i t h  Ph i l ips  
M a k e  G. M. C o u n t e r  b y  k eep i n g  t h e  m a t e r i a l s  a n d  
p l a n c h e t t e  in  t h e  l a s t  cell  of l ead  cas t le  a n d  c o u n t i n g  
was m a d e  on ly  for  30 sec, as t h e  in i t i a l  c o u n t  r a t e  was  
v e r y  h igh .  B u t  w i t h  t h e  l a r v a e  of t h e  s u b s e q u e n t  genera-  
t ion,  t h e  c o u n t i n g  was  m a d e  for  100 sec as t h e  a c t i v i t y  
was feeble.  T h e  a u t o r a d i o g r a m  of t h e  a d u l t  m o t h  was  
also p r e p a r e d  w i t h  X - r a y  f i lm (Table) .  

T h e  resu l t s  r evea l ed  t h a t  a h i g h  a c t i v i t y  of p33 was  
d e t e c t e d  in  al l  t h e  s tages  of g r o w t h  of insec t s  d u r i n g  
p o s t - e m b r y o n i c  d e v e l o p m e n t .  T h e  a c t i v i t y  was  a l i t t l e  
h i g h e r  in  t h e  females  t h a n  in t h e  males ,  w h i c h  m i g h t  
b e  a t t r i b u t a b l e  to  t h e  l a rger  size of t h e  female,  w h i c h  
h a d  la id  t h e  fer t i le  eggs. T h e  a c t i v i t y  was  n o t  on ly  
t r a c e d  in t h e  eggs b u t  also in t h e  l a r v a e  of t h e  s u b s e q u e n t  
g e n e r a t i o n  u p  to  9 days.  T h e  a u t o r a d i o g r a m  shows t h e  
d i s t r i b u t i o n  p a t t e r n  of p -3 ,  in  t h e  b o d y  of t h e  a d u l t  m o t h .  

T h e  p r e s e n t  o b s e r v a t i o n  wil l  be  useful  in  i n v e s t i g a t i n g  
t h e  f l igh t  r a n g e  a n d  d i spersa l  p a t t e r n ,  a n d  t h e y  wil l  n o t  
on ly  be  l i m i t ed  to  t h e  r ecove ry  of t h e  re leased  a d u l t s  
b u t  also, in  case where  t h e  r ad i o - ac t i v e  a d u l t s  escape  
recovery ,  t h e  r a n g e  of f l igh t  a n d  d i spersa l  p a t t e r n  wil l  
be  assessed b y  t h e  loca t ion  of e i t h e r  r ad i o - ac t i v e  egg 
masses  or t h e  l a r v a e  w h i c h  r e t a i n  a d e t e c t a b l e  rad io-  
a c t i v i t y  u p  to  9 days  of t h e i r  g rowth .  Th i s  s t u d y  wil l  
also be  useful  in  assess ing t h e  eff icacy of chemica l  an d  
b io- insec t ic ides  in  t h e  field. 

Zusammenfassun. g. R a d i o a k t i v e  M a r k i e r u n g  de r  L a r v e n  
v o n  Spodoptera littoralis m i t t e l s  32p i s t  n i c h t  n u r  in  d en  
d a r a u s  r e s u l t i e r en d en  Imag ines ,  s o n d e r n  a u c h  in d en  
E i e r n  u n d  d en  d a r a u s  sch l i ip fenden  F 1 - R A u p c h e n  g u t  
n ach w e i s b a r .  
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Distribution pattern of psz in the body of the adult moth. 

Activity of pa~ in various stages of insect 

Larva Pre- Pupa Adult moth Eggs Larva of F x 
pupa (100) generation 

Male Fe- (age in days) 
male 

1 3 6 

1143.7 779.8 585.5 398.4 405.2 62.5 4.0 3.6 2.1 

Mean count/see/individual. 

5 

6 

7 
9 s 

9 

1.8 
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