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Tomato ( L ~ c o p e r s i c o n  e s c u l e n t u m  H i l l e r ) ,  an i m p o r t a n t  
v e g e t a b l e  c r o p  o f  t r o p i c a l  and s u b t r o p i c a l  r e g i o n s  o f  
t h e  w o r l d ,  i s  a t t a c k e d  by many i n s e c t  p e s t s  l i k e  j a s s i d s ,  
w h i t e f l y ,  t o b a c c o  c a t e r p i l l a r  and f r u i t b o r e r .  Among 
t h e s e ,  t h e  f r u i t b o r e r ,  H e l i o t h i s  a r m i g e r a  HUbner I s  most 
s e r i o u s  and q u i t e  d i f f i c u l t  t o  c o n t r o l .  R e c e n t l y ,  i t  has 
been found  t h a t  t he  a p p l i c a t i o n s  o f  s y n t h e t i c  p y r e t h r o i d s  
give effective conLrol of this insecL pesL (Anonymous 
1985). Pesticides applied Lo food crops leave residues 
which may be hazardous Lo Lhe consumers. The dissipaLion 
of an insecLicide deposiLed on a crop varies with the 
crop varieLy, dosage applied, agroclimaLic condiLions, 
eLc. Since limited information is available on Lhe 
dissipaLion of syntheLic pyrethroid insecticides on 
tomaLo crop in subLropical regions of Lhe world, Lhe 
present studies were underLaken Lo deLermine Lhe residues 
o f  c y p e r m e t h r i n ,  f e n v a t e r a t e  and d e ] L a m e L h r i n  on tomaLo 
f r u i t s  f o l l o w i n g  t h e i r  a p p l i c a t i o n  a t  recommended and 
d o u b l e  t he  recommended d o s a g e s .  

NATERIALS AND HETHODS 

Tomato ( v a r i e t y  Pun jab  T r o p i c )  was r a i s e d  aL t h e  
U n i v e r s i t y  Farm ( L u d h i a n a ,  P u n j a b ,  I n d i a )  From s e e d l i n g s  
t r a n s p l a n t e d  i n  December ,  1986 a c c o r d i n g  to  t h e  l o c a l l y  
recommended a g r o n o m i c  p r a c t i c e s  (Anonymous 1 9 8 5 ) .  The 
t r e a t m e n t s  e v a l u a t e d  f o r  r e s i d u e s  i n c l u d e d  c o n t r o l ,  
f e n v a l e r a t e  ( F e n v a l  20~C) @ 50 and 100 g a . i . h a  -1 , c y p e r -  
m e t h r i n  ( B a s a t h r i n  25 EC) @ 50 and 100 g a . i .  ha - 1 ,  and 
d e l t a m e t h r i n  ( D e c i s  2 .8  EC) @ 12 and 24 g a . i .  ha "-1. 
] h e r e  were t h r e e  r e p l i c a t i o n s  f o r  e~ch t r o a L m e n t  and ~he 
s i z e  o f  each p l o t  was 60 m 2 S p r a y i n g  o f  t h e  c r o p  was 
s t a r t e d  a t  50% F l o w e r i n g  s t a g e  and c o n t i n u e d  a t  i n t e r v a l s  
o f  t e n  days w i t h  a t o t a l  o f  f o u r  s p r a y s .  

Send r e p r i n t  r e q u e s t s  to  B . S i n g h  a t  t i le  above a d d r e s s .  
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T h r e e  s a m p l e s  ( 0 : 5  kg e a c h )  o f  m a r k e t a b l e  s i z e  t o m a t o  
f r u i t s  we re  t a k e n  a t  random From t h e  L r e a t : e d  and c o n t r o l  
p l a n t s  a t  O, 1, 2,  4 ,  6 ,  8 and 10 d a y s  a f t e r  t h e  l a s t  
s p r a y .  

A 100 g r e p r e s e n t a t i v e  s a m p l e  was b l e n d e d  t h r i c e  w i t h  
200 ,  50 and 50 ml o f  a c e L o n J L r i ] e  and f i ] t e r e d  t h r o u g h  
v a c u u m .  The c o m b i n e d  a e e t o n i L r i ] e  f r a c t i o n s  a f t e r  d i l u  L 
t i o n  w i t h  3 v o l u m e s  o f  10% a q u e o u s  s o d i u m  c h l o r i d e  s o l u -  
t i o n  were  p a r t i t i o n e d  i n t o  100 ,  50 and 50 ml p o r t i o n s  o f  
n - h e x a n e .  The c o m b i n e d  n - h e x a n e  f r a c t i o n  was c o n c e n t r a -  
t e d  t o  a b o u t  5 ml and c l e a n e d u p  on a c o l u m n  o f  s i l i c a  
g e l  ( 6 0 - 1 2 0  mesh)  a c t i v a t e d  For  2 h o u r s  a t  1 1 0 ~  The 
c o l u m n  a f t e r  p r e w a s h i n g  w i t h  n - h e x a n e  was e l u t e d  w i t h  
150 ml b e n z e n e .  The p i g m e n t s  i n  t h e  s a m p l e  e x t r a c t  
m i g r a t e d  as a c o l o r e d  band  and were  r e m o v e d  by d i s c a r d i n g  
F i r s t  25 ml off e l u a t e .  T h i s  f i r a c t i o n  d i d  n o t  c o n t a i n  any  
r e s i d u e s  off i n s e c t i c i d e s  b e i n g  s t u d i e d .  ] h e  r e s t  o f  t he  
e l u a t e  was c o n c e n t r a t e d  t o  a b o u t  5 m] i n  r o t a r y  vacuum 
e v a p o r a t o r  and a n a l y s e d  by GLC ( P a c k a r d  H o d e l  B e c k e r - 4 1 7 )  
u s i n . g  63N i  s o u r c e  e l e c t r o n - c a p t u r e  d e L e c t o r  and a c o l u m n  
(1 m x 2 mla i . d . )  p a c k e d  w i t h  1.5% 5 P - 2 2 5 0  + 1 .95% 
SP-2401  on 1 0 0 - 1 2 0  mesh S u p p e l c o p o r L .  l he c a r r i e r  gas 
(N 2)  f l o w  r a t e  was 60 ml pe r  m i n u t e  w h i l e  o p e r a t i o n a l  
t e m p e r a t u r e s  ( ~  w e r e : e o ] u m n  oven  2 8 0 ,  i n j e c t i o n  p o r t  
220 and d e t e c L a r  250 .  The c ] e a n e d u p  e x t r a c t  o f  100 g 
t o m a t o  f r u i t  c o u l d  be c o n c e n t r a t e d  t o  5 m l ,  o u t  o f  w h i c h  
5 u l  ( 100  mg p l a n t  e q u i v a l e n t )  when i n j e c t e d  d i d  n o t  
g i v e  any  i n t e r f e r i n g  peak  i n  t h e  r e g i o n  o f  t h e  compounds  
d e t e c t e d .  U n d e r  t h e  o p e r a t i n g  c o n d i t i o n s ,  10 ng o f  each  
s y n t h e t i c  p y r e t h r o i d  gave  a b o u t  h a l f  s c a l e  d e f l e c t i o n .  
Based  on t w i c e  t h e  n o i s e  l e v e l ,  s  l i m i t  o f  d e t e r m i -  
n a t i o n  o f  p y r e t h r o i d s  was w o r k e d  o u t  t o  be 0 . 0 2  mg kg -1 
The a v e r a g e  r e c o v e r y  va ] . ues  o b L a i n e d  f o l l o w i n g  t h e  
above method From samples of Lomato fruits fortified at 
0.2 and 0.5 mg kg -I before extraction ranged from 78.3 
to 80.0, 87.7 to 89.3 and 87.0 to 90.7% for cypermethrin, 
fenvaleraLe and deltamethrin, respeeLively. 

RESULTS AND DISCUSSION 

The q u a n t i t a L i v e  e s t i m a L e  o f  r e s i d u e s  o f  c y p e r m e L h r i n ,  
f e n v a l e r a t e  and d e l L a ' m e t h r i n  on t o m a t o  fruiLs a t  v a r i o u s  
t i m e  i n t e r v a l s  a f t e r  Lhe l a s L  s p r a y  i s  p r e s e n t e d  i n  
T a b l e  1. I m m e d i a t e l y  a f t e r  tt~e F o u r t h  s p r a y ,  t h e  mean 
l e v e l  o f  i n i t i a l  d e p o s i t  o f  c y p e r m e L h r i n  was 0 . 2 5  and 
0 . 4 8  rag kg -1 on Lhe f l r u i L s  o f  [ :o laato  aL r ecommended  and 
d o u b l e  t h e  recommended  d o s a q e ,  l hese  t e v e l s  we re  r e d u c e d  
t o  0 . 1 3  and 0 . 2 2  mg I<g -1 and 0 . 0 7  and [ ] . [ ]R mg k(] - I  i n  one 
and f o u r  d a y s  r e s p e e L j v e ] y .  I he  t -e,qJdues o l  c y p e r m e L h r i n  
we re  n o t  d e L e e L e d  i n  t h e  s n m l ) ] e s  o f  tnmat .~  F r q J L s  co l ]ect -ed 
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-I 
aL 6 days after application aL 50 g a.i.ha fhe 
maximum initial deposit of cypermethrin on LomaLo fruiLs 
following its applciation at Lhe recommended dosage wan 
found to be below its maximum residue [JmiL of 0.5 mg 
kg -I recommended by FAO/WHO (1985). For boLh the fenva]e- 
rate treatments, the maximum initial deposits of 0.29 and 
0.49 mg kg-1 were also less than the maximum residue limit 
of I mg kg -I. Similarly Lhe maximum iniLial deposits of 
0.09 and 0.23 mg kg-1 of deltamethrin obLained foMowing 
its application at recommended and double the recommended 
dosages respectively were also found to be quite low. The 
residues of deltamethrin declined to not detectable level 
( ~0.02 mq kg-1) after 8 days (Table I). 

The low iniLial deposiL of synLheL ic  pyrethroids on Lomato 
fruits is ascribed to their application at low dosages. 
These results corroborate those reporLed by other workers 
(Mesters 1978; 3ain 1979; AwasLhi 1986), who also found 
similarly low initial deposits of Lhese synthetic pyre- 
throids on tomaLo. Thus Lhe use of syntheLic pyreLhroids 
on tomato crop under sub-tropical conditions does not seem 
to constitute residue hazards Lo consumers. 
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