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The gamma- isomer  o f  hexachlorocyc lohexane (gamma-HCH)
c o m m o n l y  u s e d  i n  a g r i c u l t u r e  a n d  i t s  s l o w  b i o t r a n s f o r -
mat ion i n  t h e  e n v i r o n m e n t  i s  a  m a t t e r  o f g r e a t c on -
c e r n . Phys i c a l  p r o c e s s e s  such  a s v o l a t i l i z a t i o n and
p h o t o d e g r a d a t i o n  f o r m  a major d i s s i p a t i o n  r o u t e  o f
p e s t i c i d e s i n  e n v i r o n m e n t  i n  a d d i t i o n  t o b i o d e g r a d a -
t i o n  ( S p e n c e r  1 9 8 3 ) . Many  o r gan i c  chem i ca l s  i n t r oduced
i n t o the env i ronment abso rb sun1ight and undergo
t r a n s f o r m a t i o n t o  n e w  m o l e c u l a r  s p e c i e s  ( G a b  e t  a l .
1977). P a r l a r  ( 1 9 9 0 )  r e p o r t e d  t h a t  t h e  p h o t o d e c o m p o s i -
t i o n  o f p e s t i c i d e s  i n  t h e  a d s o r b e d  s t a t e  o n a c t i v e
s u r f a c e s  w a s  f o u n d  t o  b e more  rap id than unadsorbed
s t a t e . I n  t h i s  c a s e ,  t h e  a c t i v e s u r f a c e s act as a
c a t a l y s t and a c c e l e r a t e  e l e c t r o n t r a n s f e r caus ing
a b i o t i c c o n v e r s i o n  o f p e s t i c i d e s  i n  t h e e n v i r o n -
ment .

Photochemica l  decompos i t ion  can be  oxygen dependent  or
independent ( P a t h a k  a n d  J o s h i  1 9 8 4 ) .  I n  t h e  f o r m e r
c a s e , U V  i n d u c e d  g e n e r a t i o n  o f  a c t i v e  o x y g e n s p e c i e s
a r e  c o n s i d e r e d r e s p o n s i b l e .  B e i n g  a good s i n g l e t
oxygen s e n s i t i z e r , c h l o r o p h y l l  c o u l d  b e  l i k e l y t a r -
g e t s f o r  e x c i t a t i o n  l e a d i n g  t o  g e n e r a t i o n  o f a c t i v e
o x y g e n  i n  n a t u r a l  s y s t e m  ( L o a c h  a n d  H a l e s  1 9 7 6 ) .  I n
s i t u a t i o n s  s u c h  a s p e s t i c i d e  s p r a y  s e t t l i n g  o n  l e a v e s
o r  i n  s o i l  i n  t h e  p r e s e n c e  o f  l e a f  l i t t e r ,  h y d r o p h o b i c
i n t e r a c t i o n  b e t w e e n  c h l o r o p h y l l  a n d  o r g a n i c x e n o b i o t -
i c s  c o u l d  b e  p o s s i b l e . I f  p h o t o c h e m i c a l l y s e n s i t i z e d
c h l o r o p h y l l  c o u l d  i n i t i a t e  a b i o t i c  d e g r a d a t i o n  o f t h e
p e s t i c i d e s ,  i t w o u l d  i n f l u e n c e  t h e p e r s i s t e n c e and
e c o t o x i c o l o g i c a l p o t e n t i a l . I n f o r m a t i o n on t o t a l
p h o t o d e g r a d a t i o n  o r  c o n v e r s i o n  i n t o  n o n - t o x i c  p r o d u c t s
c o u l d f i n d  a p p l i c a t i o n s  i n  e n v i r o n m e n t a l d e t o x i f i c a -
t i o n  a n d  r e m o v a l  o f  t o x i c  r e s i d u e s . I n  o r d e r  t o t e s t
t h e s e p o s s i b i l i t i e s , t h e  e f f e c t  o f  U V  r a d i a t i o n  o n
gamma-HCH adsorbed o n  s u r f a c e  o f a c i d washed sand
a l o n e  a n d  i n  t h e  p r e s e n c e  o f  c a r o t e n e  f r e e  c h l o r o p h y l l
w a s  s t u d i e d  i n  v i t r o .
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MATERIALS AND METHODS

Gamma-HCH, commerc ia l  g rade  (99% pur i ty )  was  purchased
f rom S igma Chemica l  Company.  USA.  Pes t i c ides  re fe rence
s t anda rds were f rom R iede l  de  Haen , Germany. Other
c h e m i c a l s u s e d  i n t h e e x p e r i m e n t  w e r e  f r o m  B r i t i s h
Drug House, England and E. Merck, Germany. Sephadex
L H - 2 0  g e l  w a s  o b t a i n e d  f r o m  P h a r m a c i a , Sweden. Pure
ac id  washed, c a l c i n a t e d  s e a  s a n d w i t h  p a r t i c l e s i z e
(0 .1-0 .3  mm)  was  used  fo r  sed iment . The sand samples
were washed wi th  n-Hexane  exhaust ive ly  and then w i t h
a c e t o n e , d r i e d  a t  1 1 0  d e g .  C  a n d c o o l e d  i n  d e s s i c a t o r
t i l l  u s e .

For e x t r a c t i o n  o f  t o t a l  c h l o r o p h y l l  f r e e from c a r o -
t e n e s which a r e k n o w n  q u e n c h e r s  o f a c t i v e oxygen
s p e c i e s , s p i n a c h  l e a v e s  ( 2 7  g )  w e r e  t a k e n  a n d  c r u s h e d
us ing a n  a l l  g l a s s  p e s t l e  a n d mor t a r . The crushed
l e a v e s were  then ext racted  wi th  95% c h i l l e d a c e t o n e
( 1 1 0  m L ) .  I n  o r d e r  t o  s e p a r a t e  t h e  c h l o r o p h y l l  a and
c h l o r o p h y l l b ,  the  vo lume was  reduced  in v a c u u m  t o
50.0  mL and 2 .0  mL o f  th is  was  app l i ed  to  the  sephadex
L H - 2 0  g e l  f i l t r a t i o n  c o l u m n  o f  l e n g t h  6 0  c m  a n d  d i a m e -
t e r  2 . 5 cm using 80% methanol as mobile phase w i t h
f l o w r a t e 20 mL/hr. The column was wrapped w i t h
b l a c k p a p e r  t o  a v o i d  a n y  e f f e c t  o f  l i g h t  o n c h l o r o -
p h y l l . B o t h  c h l o r o p h y l l  a  a n d  c h l o r o p h y l l  b ( 5 0  m L )
w e r e  c o l l e c t e d  i n  a m b e r  c o l o r e d  c o n i c a l  f l a s k s  a n d  t h e
volume reduced to 25 mL.

A  5 . 0  -  m L  s a m p l e  c o n t a i n i n g  2 . 5  m L  c h l o r o p h y l l  a  i n
a c e t o n e and 2.5 mL gamma-HCH (1  mg/L)  in n-Hexane
was a p p l i e d o n  t h e  L H - 2 0  g e l  f i l t r a t i o n column and
a f t e r 70.0 mL, 2 0  f r a c t i o n s  o f  2 . 0  m L  w e r e c o l l e c t e d
a n d  r e a d  a t  S p e c t r o n i c  1 0 0 1  s p e c t r o p h o t o m e t e r (Bausch
and Lomb, Milton Roy Company, USA) at 645 nm and 663
n m  f o r  c h l o r o p h y l l . The same experiment was r e p e a t e d
w i t h c h l o r o p h y l l b .  C o n t r o l  i n  b o t h  t h e c a s e s were
devoid of gamma-HCH. The  ch l o r ophy l l  a  and  b c o n c e n -
t r a t i o n s were c a l c u l a t e d  b y  t h e f o r m u l a  o f Arnon
( 1 9 4 9 )  i n  t e r m s  o f  m g / m L .

T h e  4 . 0  - mL  a s say  s y s t em  con ta in ed  ch l o r ophy l l  a  o r  b
i n a c e t o n e and gamma-HCH in n - H e x a n e  i n v a r i o u s
c o n c e n t r a t i o n s . C o n t r o l s  w e r e  d e v o i d  o f Gamma-HCH.
Measurement was p e r f o r m e d  a t  e x c i t a t i o n  6 0 0  n m and
emiss ion  662.4  nm on a  RF-5000,  Rat io f l u o r o p h o t o m e -
t e r ( S h i m a d z u  C o r p . ,  J a p a n ) .  T o  c a l c u l a t e  t h e  e x t e n t
o f quenching , S t e r n  V o l m e r  r e l a t i o n s h i p  d e s c r i b e d  b y
L e e  e t  a l . ( 1 9 9 1 )  w a s  u s e d .

F a  -  F
KSV    = --------------------

F . Q s

810



w h e r e ,  F a  =  F l u o r e s c e n c e  I n t e n s i t y  i n  t h e  a b s e n c e  o f
gamma-HCH; F = F l u o r e s c e n c e i n t e n s i t y  i n the
p r e s e n c e of gamma-HCH; KVS =  S t e r n  v o l m e r c o n s t a n t :
Qs  =  Concentrat ion  o f  gamma-HCH in  sys tem.

A  l a y e r  o f  5 . 8  g  o f  s a n d w a s  e v e n l y  s p r e a d  i n  e a c h  o f
seven p e t r i  d i s h e s  ( d i a m e t e r  9 . 0  c m )  t o  a h e i g h t  o f
1 . 5  c m . A 80 .0 - mL solution of 20 mg gamma-HCH was
prepared  in  n-Hexane . T e n  ( 1 0 . 0 )  m L  o f  t h i s s o l u t i o n
w a s  s p r a y e d  w i t h  t h e  h e l p  o f  c h r o m a t o g r a p h y  s p r a y e r  o n
t h e sand i n  e a c h  p e t r i  d i s h . I t  w a s  d r i e d  a t room
temperature . I n  t w o  o f  t h e  p e t r i  d i s h e s ,  1 0 . 0  m L  o f
c h l o r o p h y l l a  and  i n  ano the r  two , 10.0 mL of c h l o r o -
p h y l l  b  w a s  s p r a y e d . T h e  r e m a i n i n g  t h r e e  p e t r i  d i s h e s
were d e v o i d o f  c h l o r o p h y l l . A l l t h e p e t r i d i s h e s
e x c e p t  t h e  o n e  t h a t  s e r v e d  a s  a  c o n t r o l  w e r e  i r r a d i a t -
e d  w i t h  U V  ( S u n  l a m p )  l i g h t  a t  r o o m  t e m p e r a t u r e  U P  t o
30 min or 1 hr. T h e  i r r i d a n c e  o f  t h e  m e a s u r e d l i g h t
was measured b y  t h e  m e t h o d  d e s c r i b e d  b y Kumar and
Josh i ( 1 9 9 2 ) . T h e  d o s e  o f  U V  r a d i a t i o n  w a s  4 and 8
J o u l e s f o r  3 0  a n d  6 0  m i n ,  r e s p e c t i v e l y . A f t e r e x p o -
s u r e  t o  U V  l i g h t  v t h e gamma-HCH from each petri d i s h
w a s  e x t r a c t e d  f r o m  s a n d  w i t h  t h r e e  p o r t i o n s  o f  5 0 . 0  m L
A R  g r a d e  n - H e x a n e  i n  a  s e p a r a t o r y  f u n n e l .  A l l  t h e e x -
t r a c t s w e r e  p o o l e d , dr ied  over  anhydrous  sod ium s u l -
p h a t e , a n d  f i l t e r e d  t h r o u g h  g l a s s  w o o l . The f i l t e r e d
e x t r a c t was e v a p o r a t e d  o n f l a s h  e v a p o r a t o r t o  g e t
3 . 0 - 4 . 0  m L .  F i n a l l y , the volume was made up to 5.0 mL.

Gamma-HCH was m e a s u r e d  i n  a l l  t h e  f r a c t i o n s  b y Gas
L i q u i d  C h r o m a t o g r a p h y  ( G L C ) .  T h e  e x t r a c t s  w e r e  d i l u t e d
a c c o r d i n g l y and s u b j e c t e d  t o gas chromatotographic
ana l y s i s  on  Va r i an  v i s t a s  6000  mode l  w i th  c o lumn  s i z e :
l e n g t h 6 f t  and d iameter  4 .0  mm: d e t e c t o r : e l e c t r o n
c a p t u r e ; f i l l i n g  m a t e r i a l :  1 . 5 %  o v - 1 7  a n d 1 . 9 5 %  o v -
210: co lumn temperature : 180 deg C; in jec t  i on and
d e t e c t o r  t e m p e r a t u r e  :  2 5 0  d e g  C ;  and  ga s  f l ow : 60
mL/min.

RESULTS AND DISCUSSION

I n  t h e  C h l o r o p h y l l - H C H  i n t e r a c t i o n  s t u d y , c h l o r o p h y l l
a  and b  a lone s h o w e d  p e a k s  a t  f r a c t i o n  n o . 10 and 17
r e s p e c t i v e l y . O n  t r e a t m e n t w i t h gamma-HCH, the
above peaks were s h i f t e d  t o  f r a c t i o n  n o . 6 and 9
r e s p e c t i v e l y  ( F i g .  1  a n d  2 ) .

S h i f t i n g o f  t h e  c h l o r o p h y l l  p e a k  t o w a r d s  a n e a r l i e r
f r a c t i o n  o n  t r e a t m e n t  w i t h  g a m m a - H C H  i n d i c a t e d  a n  i n -
c r e a s e  i n m o l e c u l a r  w e i g h t  a n d t h e r e b y b i n d i n g  o f
gamma-HCH. Further, p r e s e n c e  o f  a  s i g n i f i c a n t amount
o f g amma-HCH in  f r a c t i on  no ,  6  i n  ch l o r ophy l l  a and
f r a c t i o n  n o . 9  i n  b  b o t h  c o n f i r m e d  t h e  b i n d i n g  ( F i g .  3
and  4 ) .
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F i g u r e s . 3 and 4.  Graph showing the a m o u n t s  o f
ch l o r ophy l 1 a and b in mg/mL and gamma-HCH
in ng/mL x  1 0- 7 in  d i f f e rent  f rac t ions .

T o  s e e  t h e  s t o i c h i o m e t r i c  c o m b i n a t i o n  b e t w e e n c h l o r o -
phy l l  (a  & b )  and gamma-HCH,  the  number  o f m o l e c u l e s
i n v o l v e d  i n t h e  r e a c t i o n  w e r e  c a l c u l a t e d  b y d i v i d -
ing the amount o f  c h l o r o p h y l l (a  & b )  and gamma-
H C H  b y  m o l e c u l a r  w e i g h t  a n d  m u l t i p l i e d  b y  A v o g a d r o ’ s
n u m b e r  ( 6 . 0 2 3 x 1 02 3  m o l e c u l e s / m o l e ) .

F l u o r e s c e n c e s p e c t r a  o f ch l o r ophy l l  a  and  b a f t e r
a d d i t i o n  o f v a r i o u s c o n c e n t r a t i o n s  o f gamma-HCH
showed quenching . H o w e v e r ,  t h e quenching was n o t
n o t e w o r t h y  . S t e r n vo lmer f l u o r e s c e n c e quenching
cons t an t  (KSV )  o f  ch l  a  and b  c a l c u l a t e d  o n  t h e  b a s i s
o f  f l u o r e s c e n c e i n t e n s i t y  i n  c o n t r o l  a n d  e x p e r i m e n t a l
cases  a lso  showed f luorescence  quenching  (Tab le  1 ) .

E f f e c t  o f UV light on sand sprayed w i t h gamma-HCH
showed a  81% decrease  o f gamma-HCH content at 60 min
as compared w i t h  t h e  c o n t r o l . F u r t h e r , when sand
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Tab l e  1 . F l u o r e s c e n c e i n t e n s i t y and s t e r n  v o l u m e
f l u o r e s c e n c e  q u e n c h i n g  c o n s t a n t  ( K S V )  o f c h l o r o p h y l l
a  a n d  b  a f t e r  a d d i t i o n  o f v a r i o u s c o n c e n t r a t i o n s o f
g a m m a - H C H  i n  t h e  s y s t e m  ( l i s t e d  i n  t h e  t a b l e )

------------------------------------------------------------------------------------------------------------------
Conc. F l u o r e s c e n c e  I n t e n s i t y F l u o r e s c e n c e
gamma- quenching
HCH cons tan t  (KSV )
ug/mL -------------------------------------------------------------------------------------------

C h l .  a C h l .  b C h l .  a C h l .  b
Cont. Exp. Cont . Exp.

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

V a l u e s  a r e  r e p r e s e n t e d  a s  a r i t h m e t i c  m e a n  o f  t h r e e
r e p l i c a t e s .

V a l u e s  a r e  r e p r e s e n t e d  a s  a r i t h m e t i c  m e a n  o f  t h r e e
r e p l i c a t e s .
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sprayed wi th  gamma-HCH and ch lorophy l l  b  was i r r a d i -
a t e d  w i t h  U V  l i g h t  f o r  3 0  m i n  a n d  6 0  m i n ,  t h e  l e v e l  o f
gamma-HCH decreased by 65% and 67% respectively.

S imi lar ly  sand sprayed wi th  gamma-HCH and ch lorophy l1
a a f t e r  i r r a d i a t i o n w i t h  U V l i g h t s h o w e d  a  5 1 %
d e c r e a s e  o f gamma-HCH in 30 min and a 65% decrease in
60 min. A p a r t  f r o m  t h i s , t h e  i s o m e r i c  c o n v e r s i o n  o f
gamma-HCH to a lpha-HCH (27%)  was  not i ced w i t h t h e
Gamma-HCH and ch lorophy l l  sys tem,  exposed  to  UV rad ia-
t i o n  f o r  1  h r ,  b u t  w i t h gamma-HCH alone, the conver-
s i o n  w a s  n o t  n o t e w o r t h y  ( T a b l e  2 ) .

L i p o p h i l i c i t y i s  t h e  m o s t  i m p o r t a n t p h y s i c o - c h e m i c a l
p r o p e r t y  i n f l u e n c i n g  m o v e m e n t  o f  u n i o n i s e d p e s t i c i d e s
t h r o u g h  s o i l  ( N i c h o l l s  1 9 8 8 ) .  T h e  i m p o r t a n c e  o f  i n t e r -
a c t i o n  b e t w e e n l i p o p h i l i c  x e n o b i o t i c s  w i t h hydropho-
b i c s i t s o f  b i o m o l e c u l e s  a n d s t r u c t u r e s and t h e i r
t o x i c i t y i s  b e i n g  i n c r e a s i n g l y  u n d e r s t o o d  i n r e c e n t
y e a r s  a s such P r o c e s s e s  a r e  l i k e l y  t o  b e f a c t o r s
i n f l u e n c i n g  e n v i r o n m e n t a l p e r s i s t e n c e . i n t e r c o m p a r t -
m e n t a l  d i s t r i b u t i o n  k i n e t i c s ,  b i o a v a i l a b i l i t y ,  b i o m a g -
n i f i c a t i o n and t a r g e t s p e c i e s and t i s s u e e f f e c t s
(Bruggeman 1982) . T h e  r e s u l t s  o f  t h e p r e s e n t s tudy
conducted w i t h  t h e  p u r p o s e  o f  u n d e r s t a n d i n g  a n y r o l e
o f  c h l o r o p h y l l  o n  t h e  p h o t o d e g r a d a t i o n  o f  H C H , showed
i n d i c a t i o n  o f  b o t h  h y d r o p h o b i c  i n t e r a c t i o n  a n d  p h o t o -
chemica l d e t o x i f i c a t i o n . The o b s e r v e d s h i f t i n g  o f
p e a k s  o f c h l o r o p h y l l  t o w a r d s  e a r l i e r f r a c t i o n s and
p r e s e n c e  o f gamma-HCH in  these  f rac t ions a l o n g w i t h
f l u o r e s c e n c e q u e n c h i n g  o f c h l o r o p h y l l ( t h o u g h  n o t
s i g n i f i c a n t ) a f t e r  a d d i t i o n  o f gamma-HCH c l e a r l y
i n d i c a t e d the b i n d i n g  b e t w e e n  t h e s e two m o l e c u l e s .
However, f r o m  t h e  p r e s e n t  d a t a  i t  i s  v e r y  d i f f i c u l t  t o
d e c i d e t h e  t a r g e t  s i t e s  a n d  n a t u r e  o f b i n d i n g . The
r a t i o o f  n u m b e r  o f  m o l e c u l e s  o f  c h l o r o p h y l l  a n d  H C H
i n v o l v e d  i n  t h e  b i n d i n g  o n  t h e  b a s i s  o f  A v o g a d r o ’ s  n o .
showed t h a t t h e  b i n d i n g  i s n o n - s t o i c h i o m e t r i c and
n o n - s p e c i f i c . Thus on t h e  b a s i s  o f t h e s e o b s e r v a -
t i o n s , the p o s s i b i l i t y o f  c l u s t e r f o r m a t i o n  a s  a
r e s u l t  o f  a g g r e g a t i o n  a n d f o r m a t i o n  o f  c h a r g e t r a n s -
f e r  c o m p l e x e s  b e t w e e n  f a t t y  a c i d  c h a i n  o f c h l o r o p h y l l
a and b and gamma-HCH cannot be ruled out.

O rganoch l o r i n e p e s t i c i d e s a r e k n o w n  t o v o l a t i l i z e
d e s p i t e t h e i r low v a p o r  p r e s s u r e . S u n t i o  e t  a l .
( 1 9 8 8 ) s t u d i e d t h e  v a p o r  p r e s s u r e  o f  H C H  a n d found
t h a t the v a p o r  p r e s s u r e  i n c r e a s e s  i n the o r d e r  o f
gamma-HCH ( 0 . 0 2 5 )  < d e l t a - H C H  ( 0 . 0 3 1 ) <beta-HCH
( 0 . 0 3 3 ) <  a l p h a - H C H  ( 0 . 0 7 3 ) .  T h e  p r i m a r y  d e g r a d a t i o n
product o f  l i n d a n e  o r  g a m m a - h e x a c h l o r o c y c l o h e x a n e  i s
p e n t a c h l o r o c y c l o h e x e n e (PCCH). Cliath and Spencer
( 1 9 7 2 ) o n  t h e  b a s i s  o f  f i e l d measurements r e p o r t e d
t h a t  t w o  -  t h i r d  t o  t h r e e  -  f o u r t h s  o f  t h e  v o l a t i l i z e d
m a t e r i a l  i s  l o s t  a s  P C C H  f r o m  a  c a l c a r e o u s  s o i l .
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The d e c r e a s e  o f gamma-HCH in sand sprayed w i t h
gamma-HCH a f t e r e x p o s u r e  t o  U V  l i g h t i n d i c a t e d the
v o l a t i l i z a t i o n . F u r t h e r , s i g n i f i c a n t d e c r e a s e  o f
gamma-HCH in t h e  p r e s e n c e  o f  c h l o r o p h y l l b and UV
l i g h t  i n d i c a t e d  t h e  f a s t  p h o t o c o n v e r s i o n  o f gamma-HCH
t o PCCH which could be due to the d e c h l o r i n a t i o n  o f
l i n d a n e  m o l e c u l e , which  may be  exp la ined  on the b a s i s
o f s t e r e o c h e m i c a l a r r a n g e m e n t  o f  c h l o r i n e a t o m s  i n
l i n d a n e  ( c o n t a i n i n g  t w o  p a i r s  o f V i c i n a l , a n t i p a r a l -
l e l - o r i e n t e d  c h l o r i n e  a t o m s ) ,  w h i c h  m a k e s d e c h l o r i n a -
t i o n  e a s i e r .

E a r l i e r s t u d i e s  b y  M i s r a  e t  a l .  ( 1 9 9 2 )  r e p o r t e d t h a t
l i n e a r  a l k y l  b e n z e n e  s u l f o n a t e  ( L A S )  f a c i l i t a t e s t h e
c o n v e r s i o n  o f gamma-HCH i n t o a l p h a - i s o m e r from
gamma-HCH-loaded s e d i m e n t  i n  a n a q u a t i c sys tem.
Benezet and Matsumara (1973) d e m o n s t r a t e d  t h e  i s o m e r -
i z a t i o n  o f gamma-HCH in a lpha-HCH in  aouat ic s e d i -
m e n t  i n  t h e  p r e s e n c e  o f  m i c r o o r g a n i s m s . S o m e a l p h a -
HCH in  the  a tmosphere  may  a lso  be  fo rmed as  a r e s u l t
o f  i s o m e r i z a t i o n  o f  l i n d a n e  b y  U V  r a d i a t i o n  ( M a l a i y a n -
d i and Shah 1984). S i m i l a r  t o t h e s e f i n d i n g s our
p r e s e n t d a t a  a l s o  s h o w e d  t h e  i s o m e r i c c o n v e r s i o n  o f
gamma-HCH to a l p h a - i s o m e r  ( 2 7 % )  i n  t h e  p r e s e n c e  o f
c h l o r o p h y l l and  UV  l i gh t .  The  da t a f u r t h e r i n d i c a t e
t h a t such p h o t o c h e m i c a l  c o n v e r s i o n  o f gamma-HCH in
p r e s e n c e  o f  c h l o r o p h y l l  c o u l d  b e  s i g n i f i c a n t  i n r e l a -
t i o n  t o  t h e  e n v i r o n m e n t a l  d y n a m i c s  o f  t h e  p e s t i c i d e  i n
sprayed p l a n t s , s o i l s u r f a c e  i n p r e s e n c e  o f l e a f
l i t t e r o r  a q u a t i c  e c o s y s t e m  i n  p r e s e n c e  o f  a l g a e and
macrophytes .
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