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P e s t i c i d e s  e s p e c i a l l y  c h l o r i n a t e d  h y d r o c a r b o n s  appl ied  
as  sp ray ,  dus t  or  d i r e c t l y  added to  the soi l  u l t i m a t e l y  r e a c h  
the soi l  e n v i r o n m e n t  and a r e  l ike ly  to  p e r s i s t  t h e r e  f o r  a con-  
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s i d e r a b l e  p e r i o d  of t ime .  In c a s e s  w h e r e  c rop  ro t a t i ons  a r e  
p r a c t i s e d ,  in addi t ion  to  the p e s t i c i d e s  app l ied  to  the l e g u m i -  
nous c rop ,  the r e s i d u a l  p e s t i c i d e s  f r o m  the  ma in  c r o p  wil l  
a l so  add to  the con t amina t ion  of b i o s p h e r e .  T h e s e  c h e m i c a l s  
m a y  have an e f f ec t  on the  l e g u m e - r h i z o b i u m  s y m b i o s i s  by  
d i r e c t  i n t e r a c t i o n  With soi l  rh i zob ia  or  on p lants  o r  by both. 
Benzene  h e x a c h l o r i d e  (BHC) is  Widely used  in m a n y  c o u n t r i e s  
fo r  the c o n t r o l  of v a r i o u s  i n s e c t s  on m a n y  c rop  plants .  The 
tox ic  e f f e c t s  of BHC on growth  of p lants  l ike tomato ,  c e r e a l s ,  
bee t s  and po ta toes  a r e  known (MARTIN, 197Z). Howeve r ,  
t h e r e  a r e  only few r e p o r t s  on the e f f ec t  of BHC on nodula t ion  
as in r ed  c love r ,  soybean,  l u c e r e n e ,  h a i r y  v e t c h  (WILSON 
and CHOUDRI, 1948) and in cow pea (ABOU-EL-FADL and 
FAHMY, 1958). The effect of BHC on the growth and nodu- 
la t ion of peanut  plants  in two t ypes  os soi l  is r e p o r t e d  he r e .  

MATERIALS AND METHODS 

Pots were filled with two types of soil : (I) black clay 
l o a m  (pH, 7. 8; o rgan ic  ca rbon ,  0.92%); (2) r e d  sandy l o a m  
(pH, 6.8; organic carbon, 0.73%). BHC was added at the r ate 
of I0, 50 and 100 pprn to the soil, the normai rate os field 
application being I0 ppm. Commercial grade of BHC (wettable 
powder containing 50% technical BHC) was used for experi- 
ments. Seeds of peanut (Arachis hypogea e Linn. ), Spanish 
v a r i e t y ,  w e r e  sown in pots .  Po t s  without  the i n s e c t i c i d e  
s e r v e d  as  con t ro l .  Po t s  w e r e  m a i n t a ined  in open a i r  and i r r i -  
gated un i fo rmly .  At the end of 30 days  the p lan ts  w e r e  c a r e -  
fully removed from the pots and flushed with water to remove 
soil particles adhering to the roots. The number and fresh 
weight  of nodules  w e r e  r e c o r d e d .  The  p lants  w e r e  o v e n - d r i e d  
to  obtain the d r y  m a t t e r  weight .  The  e x p e r i m e n t s  w e r e  con-  
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duc ted  in two s ea sons ,  v iz .  s u m m e r  and win te r .  

RESULTS AND DISCUSSION 

BHC, when, added at  50 and 100 ppm c o n c e n t r a t i o n s  to  
b lack  c l a y  l o a m  sOil, had no i n h i b i t o r y  e f fec t  on d r y  m a t t e r  
weight  of p l an t s ,  and on the n u m b e r  and weight  of nodules .  
Ta b l e  1 r e p r e s e n t s  the  r e s u l t s  ob ta ined  in s u m m e r .  A s l ight  
s t imu la t i on  in d r y  m a t t e r  weight  and nodula t ion  was no t iced  at 
10 ppm BHC t r e a t m e n t  in b lack  l o a m  soil .  Howeve r ,  when 
plants  w e r e  grown s imul t&neous ly  in r e d  sandy  l oam soi l  under  
s i m i l a r  condi t ions ,  p lan ts  showed d i f f e r en t i a l  r e s p o n s e  to  the  
i n s e c t i c i de .  Thus  t h e r e  was a m a r k e d  r e d u c t i o n  in the d r y  
m a t t e r  we igh t  0f  peanut  p lan t s  g rown in r e d  sandy  l o a m  so i l  
conta in ing  I0, 50 and 100 p p m  of BHC, the e f fec t  being m o r e  
p r o n o u n c e d  at  50 and 100 ppm l eve l s .  

TABLE 1 

E f f ec t  of BHC on d r y  m a t t e r  weight  and 
nedula t ion  of peanut  p lan ts  

T r e a t m e n t  Dry  m a t t e r  Nodule Nodule weight 
ppm weight  n u m b e r  / (total) * 

g /p l a~ t*  p lant*  r a g / p l a n t  

BLACK CLAY LOAM SOIL 

Control 1.78 38.2 170.5 
10 1.89 49.2 238.0 
50 1.58 37.1 154.6 

100 1 .54  30 .2  162.5 

RED SANDY LOAM SOIL 

Cont ro l  2. 14 40. 1 144. 4 
10 1.4':) 31 .0  101.7  
50 O. 59 ** ** 

1 O0 O. 4 7  * *  * *  

A v e r a g e  of  15 p lants ;  ** nodules  w e r e  not f o r m e d .  
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The nodules were not formed in plants grown at 50 and 
i00 ppm BHC treatments in red sandy loam soil. Also the 
plants  g rown at  t h e s e  two c o n c e n t r a t i o n s  in r e d  sandy  l o a m  
soil  showed s e v e r e  s tunt ing of growth  in shoots  (Fig.  1). The  

Figure I. Effect of BHC applied to red sandy 
loam soil on peanut  plants A. Control (untreated), 
B. BHC, I0 ppn% G. BHC, 50 ppm, D. BHC, 
100 ppm. 

t ap  roo t s  w e r e  much s tunted  with only few l a t e r a l  r o o t s  with the  
t r e a t m e n t  of  50 ppm BHC and at 100 ppm the l a t e r a l  r o o t s  w e r e  
c o m p l e t e l y  absen t .  The  hypoco ty l  po r t i on  was th ickened .  Such 
an a typ ica l  growth  of th icken ing  in r o o t  and s t e m  had been  
r e p o r t e d  e a r l i e r  with BHC (REYNOLDS~ 1958). T h e  phyto tox ic  
symptoms might be due to the effect of insecticide on the dis~ 
function of phytohorrnone metabolism. Recently KAKANTH and 
VASANTHARAJAN (1972) reported the inhibition of tap root 
e longa t ion  and nodula t ion  of sunnhemp with the  fungic ide  Dexon 
and ind ica ted  tha t  Dexon inhibi ts  the c o n v e r s i o n  of t r y p t o p b a n  
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tO IAA. The inhibi t ion of roo t  nodula t ion in peanut  plants  could 
be due to the inhib i t ion  of rh i zob ia  in the  soi l  a n d / o r  i n d i r e c t l y  
due to me tabo l i c  changes  in plants .  

A s i m i l a r  t r e n d  of r e s u l t s  was obse rved  when the  expe r i -  
m e n t s  were  done in win ter .  In b lack c lay  l o a m  soil  t h e r e  was 
no phyte toxic  or  inh ib i to ry  effect  on nodulat ion of  peanut  plants  
with I0, 50 and i00 ppm of BHC. However, in red sandy loam 
soil  the  phytotoxic  and m a r k e d  inh ib i to ry  e f fec ts  on nodules  
were seen even with 10 ppm of BHC (results not presented. ) It 
m a y  be pointed out tha t  in expe r i r r en t s  done in s u m m e r ,  BHC 
a t  10 ppm in red  sandy  l o a m  had no such m a r k e d  inh ib i to ry  
e f fec t s .  L indane  ( g a m n ~  i s o m e r  of BHC) has  been shown to be 
vo la t i l i zed  f r o m  the soil  (RAGHU and MACRAE, 1966). It is  
l ike ly  tha t  i n c r e a s e d  vo la t i l i za t ion  of g a m m a  and b the r  i s o m e r s  
of BHC f r o m  the  soil  in s u m m e r  might  have r educed  the inhi-  
b i t o ry  e f fec t  on plant  growth and nodula t len  at  10 ppm of BHC 
in red  sandy learn  soil. 

It  is  i n t e r e s t i n g  to note tha t  phytotoxic  e f fec t s  and 
absence  of nodulat ion in peanut  p lants  were  s e e n  only with red  
sandy l o a m  soil  and not with b lack  c l ay  l o a m  soil.  EDWARDS 
e t al (1957) showed that  l indane is a d s o r b e d  l e s s  in sandy l o a m  
soi l  than in c lay  l o a m  soil.  Tha t  i n sec t i c ide s  damaged  c rops  
m o r e  in l igh t  sandy soil  than in heavy  c l ay  soil  is  a l so  known 
(EDWARDS, 1972). Most  of  the  added BHC might  have been 
adsorbed  in black c lay  l o a m  soi l  and hence  not made  ava i lab le  
at  the s i te  zf  root ing  or nedulati~u.  

While the  r e a s o n s  fo r  th i s  behav iour  of  BHC in two 
types  of  soi l  have to be inves t iga ted  fu r t he r ,  n e v e r t h e l e s s  the  
above e x p e r i m e n t s  have c l e a r l y  shown tha t  e f fec t s  of the 
i n sec t i c ide  on phyto tox ic i ty  and nedula t ion  of plants  a r e  depen-  
dent  on soil  type.  Also where  crop  ro ta t ions  a re  p r a c t i s e d  the 
appl ica t ion  of ch lo r ina t ed  h y d r o c a r b o n s  like BHC, both f o r  
m a i n  c rops  like c e r e a l s  and subsequent  legume crops ,  have 
to be c a r e f u l l y  scheduled.  
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