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T h e  p a t t e r n  o f  m o v e m e n t  o f  i n s e c t i c i d e s  i n  s o i l s
d e t e r m i n e s  t h e i r  e f f i c a c y  o n  t h e  s o i l  b o r n e  i n s e c t
p e s t s , a s  w e l l  a s  t h e i r  e v e n t u a l  d i s a p p e a r a n c e  f r o m  t h e
s i t e  o f  t h e i r  a p p l i c a t i o n  ( N a y e r  e t  a l . ,  1 9 8 2 ) .  U s u a l l y
th is  movement i s  c o n s i d e r e d  i n  d o w n w a r d  d i r e c t i o n  i n
t h e  s o i l . B u t  i f  a n  i n s e c t i c i d e  e x h i b i t s  a l s o  s o m e
s i g n i f i c a n t m o v e m e n t  i n h o r i z o n t a l and u p w a r d
d i r e c t i o n s  i n  t h e  s o i l  i t  m a y  i m p r o v e  i t s  c h a n c e s  o f
r e a c h i n g  t h e  i n s e c t  p e s t  p r e s e n t  i n  t h e  s o i l . The
p a t t e r n  o f  m o v e m e n t  o f  a n y  i n s e c t i c i d e ,  b e s i d e s  b e i n g
c o n t r o l l e d  b y  i t s  c h e m i c a l  n a t u r e , i s  a l s o  d e p e n d e n t
u p o n  t h e  s o i l  t e x t u r e . N o  r e s e a r c h  w o r k  h a s  b e e n
r e p o r t e d  o n  t h e  m o v e m e n t  o f  c h l o r p y r i p h o s  i n  d i f f e r e n t
d i r e c t i o n s  i n  l o a m y  s a n d  s o i l s . T h e r e f o r e , t h e  p r e s e n t
e x p e r i m e n t  w a s  c o n d u c t e d  t o  s t u d y  i t s  m o v e m e n t  i n  s u c h
a  s o i l  o c c u r r i n g  a t  t h e  r e s e a r c h  s t a t i o n  a t  D u r g a p u r a ,
J a i p u r  ( I n d i a ) .

MATERIALS AND METHODS

M o v e m e n t  o f  c h l o r p y r i p h o s  w a s  s t u d i e d  d u r i n g  w i n t e r
1 9 9 7  i n  a  l o a m y  s a n d  s o i l  c o m p r i s i n g  a b o u t  8 3 . 3 %  s a n d ,
8 . 9 %  s i l t , 7 .9% c lay  and  0 .2% organ ic  carbon . T h e  s o i l
p H  W a S 7 . 8 . The  exper iment  p lo t  s i ze  used  was  4  m x  5m.
In  the  c e n t r e  o f  e a c h  p l o t  a n  a r e a  o f  4 0  c m  x  9 0  c m  w a s
marked. To  s tudy  the  hor i zon ta l  and  downward  movement
o f  c h l o r p y r i p h o s  f r o m  t h i s  e a r m a r k e d  a r e a  o f  e a c h  p l o t ,
a  5  c m  d e e p  s o i l  w a s  r e m o v e d  e v e n l y  a n d  c h l o r p y r i p h o s
w a s  p l a c e d  a t  t h e  e x p o s e d  b o t t o m  a t  t h e  r a t e  o f  2  g
a . i . per 40 cm x 90 cm area in a thin layer after
m i x i n g  w i t h  s o i l . T h e  p i t  w a s  t h e n  f i l l e d  b a c k  w i t h
t h e  e a r l i e r  d u g  s o i l  t o  t h e  l e v e l  o f  t h e  r e s t  o f  t h e
p l o t . S i m i l a r l y , t o .  s t u d y  t h e  u p w a r d  m o v e m e n t  o f
c h l o r p y r i p h o s  t h e  c e n t r a l  c o r e  o f  t h e  m a r k e d  p l o t  w a s
d u g  u p t o  1 5  c m  d e p t h  w h e r e  t h e  i n s e c t i c i d e  w a s  p l a c e d
i n  t h e  s a m e  m a n n e r  a n d  f i l l e d  b a c k  w i t h  s o i l  t o  l e v e l .
A l l  t h e  t h r e e  k i n d s  o f  t r e a t m e n t s  h a d  o n e  u n t r e a t e d
control as check and there were three replications in
t h e  e x p e r i m e n t . T h e  i n i t i a l  s o i l  s a m p l e s  w e r e  d r a w n  o n
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Figure 1. D e p i c t i o n  o f  m o d e  o f  s a m p l i n g  o f  s o i l  i n
f i e l d  a f t e r  a p p l i c a t i o n  o f  c h l o r p y r i p h o s  f o r  s t u d y
o f  i t s  m o v e m e n t  i n : -  ( t o p )  H o r i z o n t a l  d i r e c t i o n ;
( m i d d l e )  U p w a r d  d i r e c t i o n ; and (bottom) Downward
d i r e c t i o n .
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5 t h  d a y  o f  t h e  t r e a t m e n t  f r o m  a  d i s t a n c e  o f  5 - 7  c m  a w a y
f r o m  t h e  p o i n t  o f  a p p l i c a t i o n  o f  t h e  i n s e c t i c i d e  i n  t h e
h o r i z o n t a l  a n d  d o w n w a r d  d i r e c t i o n s  f r o m  t h e  5  c m  d e e p
p l a c e m e n t  p l o t s  a n d  i n  u p w a r d  d i r e c t i o n  f r o m  t h e  1 5  c m
d e e p  p l a c e m e n t  p l o t s . Subsequent 1 y, t h e  s a m p l e s  w e r e
d r a w n  1 0 ,  1 5 ,  2 2 , 2 8  a n d  3 7  d a y s  a f t e r  t r e a t m e n t  a n d
e a c h  t i m e  5  c m  d i s t a n c e  w a s  i n c r e a s e d  o v e r  t h e  p r e v i o u s
s a m p l i n g  d i s t a n c e  u p t o  1 5  c m  i n  h o r i z o n t a l  a n d  2 0  c m  i n
d o w n w a r d  d i r e c t  i o n s . A f t e r  t h a t  t h e  d i s t a n c e  w a s
r e d u c e d  t o  3  c m  i n  h o r i z o n t a l  d i r e c t i o n  w h i l e  i n
d o w n w a r d  d i r e c t i o n  t h e  d i s t a n c e  o f  s a m p l i n g  w a s
i n c r e a s e d  t o  1 0  c m  a t  e a c h  i n t e r v a l  . T h e  d o w n w a r d
d i r e c t i o n  s a m p l i n g  w a s  d o n e  u p t o  5 0  c m  d e p t h  o f  s o i l .
N o  i r r i g a t i o n  w a s  g i v e n  d u r i n g  t h e  s t u d y  p e r i o d  s i n c e  a
r a i n f a l l  o f  1 1 0  m m  o c c u r r e d  d u r i n g  t h e  e x p e r i m e n t a l
p e r i o d  o f  f i v e  w e e k s .

T w e n t y  f i v e  g r a m  r e p r e s e n t a t i v e  s a m p l e  o f  s o i l  w a s
e x t r a c t e d  w i t h  a c e t o n e . F r o m  t h e  a c e t o n e  e x t r a c t  t h e
s o l v e n t  w a s  r e m o v e d  u n d e r  p r e s s u r e . T h e  r e s i d u e  t h u s
o b t a i n e d  w a s  d i s s o l v e d  i n  h e x a n e  a n d  c h r o m a t o g r a p h e d
o v e r  s i l i c a  g e l . T h e  c o l u m n  w a s  e l u t e d  w i t h  h e x a n e .
T h e  e l u t e  w a s  c o n c n t r a t e d  t o  5  m l  ( W e t t e r s  J H  1 9 7 1 ) .
The  res idue  o f  ch lo rpyr iphos  was  es t imated  by  GLC Nucon
5 7 0 0  m o d e l  e q u i p p e d  w i t h  E C D . T h e  c o l u m n  m a t e r i a l
c o n s i s t e d  o f  m i x t u r e  o f  1 . 5 %  O V  1 7  a n d  1 . 9 5 %  O V  2 1 0 .
The temperature of the column was kept at 210°C, and
i n j e c t i o n  p o r t  2 3 0 ° C  a n d  d e t e c t o r  3 0 0 ° C . Nitrogen gas
w a s  u s e d  a s  m o b i l e  p h a s e  a n d  t h e  f l o w  r a t e  w a s  k e p t  a t
60  m l /m in . The met hod was validated by adding 1 ppm of
c h l o r p y r i p h o s  t o  c o n t r o l  s o i l . The  recovery  percen tage
o f  c h l o r p y r i p h o s  a t  1  p p m  l e v e l  w a s  9 0 .  T h e  s e n s i t i v i t y
o f  the  method  was  2  ng .

RESULTS AND DISCUSSION

T h e  a n a l y t i c a l d a t a  p e r t a i n i n g  t o  m o v e m e n t  o f
c h l o r p y r i p h o s  i n  s o i l  a r e  g i v e n  i n  T a b l e  1 ,  2  a n d  3 .
T h e  i n s e c t i c i d e  w a s  f o u n d  t o  m o v e  i n  h o r i z o n t a l ,
upward, a s  w e l l  a s  d o w n w a r d  d i r e c t i o n s  a s  f o l l o w s :

T h e  m o v e m e n t  o f  t h e  i n s e c t i c i d e  i n  h o r i z o n t a l  d i r e c t i o n
w a s  d e t e r m i n e d  t o  b e  0 . 1 6  m g k g- 1  o f  c h l o r p y r i p h o s  5 - 7
c m  a w a y  f r o m  t h e  p l a c e  o f  i t s  a p p l i c a t i o n  i n  5  d a y s ,
0 . 0 7  m g k g- 1 u p t o  1 0 - 1 2  c m  i n 1 0  d a y s , a n d  i n
concen t ra t ion  o f  0 .02  mgkg- 1 u p t o 1 5 - 1 7  c m  i n  1 5  d a y s .
T h e  s a m p l e s  c o l l e c t e d  b e y o n d  1 5 - 1 7  c m  i n  t h e  h o r i z o n t a l
d i r e c t i o n  d i d  n o t  s h o w  a n y  c h l o r p y r i p h o s  r e s i d u e s
( T a b l e  1 ) .

I n  c a s e  o f  f i e l d  s t u d y  r e l a t i n g  t o  t h e  u p w a r d  m o v e m e n t
o f  c h l o r p y r i p h o s  a p p l i e d  1 5  c m  b e l o w  t h e  s o i l  s u r f a c e ,
s o i l  s a m p l e s  w e r e  t a k e n  r e m o v i n g  t h e  t o p  ( i )  8  c m  ( i i )
3  c m  a n d  ( i i i )  0  c m  s o i l  i n  d i f f e r e n t  p l o t s  ( F i g .  1 )
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Table  1 . H o r i z o n t a l  m o v e m e n t  o f  c h l o r p y r i p h o s .
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a n d  a n a l y s e d  f o r  c h l o r p y r i p h o s  r e s i d u e s . I t  w a s  f o u n d
t h a t  i n u p w a r d movemen t t h e c o n c e n t r a t i o n
c h l o r p y r i p h o s  r e s i d u e s  w e r e  0 . 0 4 ,  0 . 0 2 ,  a n d  0 . 2 1 mgkg-1

i n s o i l  5 - 7 . 1 0 - 1 2  a n d  1 5  c m  a b o v e  t h e  p o i n t  o f
t r e a t m e n t  i n  5 , 1 0  a n d  1 5  d a y s  a f t e r  t r e a t m e n t .
r e s p e c t i v e l y .

I n  t h e  s t u d y  o n  d o w n w a r d  m o v e m e n t  o f  c h l o r p y r i p h o s  t h e
i n s e c t i c i d e  w a s  f o u n d  t o  m o v e  5 - 7  c m , 10-12 cm, and 15-
1 7  c m  d e p t h s  i n  5 ,  1 0 ,  a n d  1 5  d a y s ,  r e s p e c t i v e l y . But
i n  2 2  d a y s , i t  m o v e d  u p t o  3 0 - 3 2  c m  d e p t h . N o  r e s i d u e s
w e r e  d e t e c t e d  a t  4 0  a n d  5 0  c m  d e p t h  i n  s a m p l e s
c o l l e c t e d 2 8  a n d  3 7  d a y s  a f t e r  t r e a t m e n t . The
c o n c e n t r a t i o n  o f c h l o r p y r i p h o s r e s i d u e s a t  d i f f e r e n t
dep ths  were  found  to  be  5 .0 ,  3 .93 .  3 .55  and  2 .94  mgkg - 1

a t  5 - 7 ,  1 0 - 1 2 . 1 5 - 1 7  a n d  3 0 - 3 2  c m  d e p t h s ,  r e s p e c t i v e l y
( F i g . 1  and  Tab le  3 ) .

I t  w a s c o n c l u d e d  f r o m  t h e  a b o v e  s t u d i e s t h a t
c h l o r p y r i p h o s  m o v e d  i n  l o a m y  s a n d  s o i l  i n  a l l  t h e  t h r e e
d i r e c t i o n  i . e .  h o r i z o n t a l . upward and downward from the
p l a c e  o f  i t s  a p p l i c a t i o n . It moved upto 15 cm in
h o r i z o n t a l  a n d  u p w a r d  d i r e c t i o n  a n d  u p t o  3 0  c m  i n
d o w n a r d  d i r e c t  i o n . B u t  t h e  d o w n w a r d  m o v e m e n t  w a s
f a s t e r  a n d  t h e  a m o u n t  o f  i n s e c t i c i d e  t h a t  m o v e d
d o w n w a r d  w a s  a l s o  h i g h e r  t h a n  t h o s e  i n  t h e  h o r i z o n t a l
and upward movements.
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