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The vast  source of biological ni trogen in cyanobac te r ia l  form 
offers  a unique opportuni ty  to harness them for maximum 
agricul tural  production.  The use of vas t  array of pes t ic ides  
to overcome the economic  losses exer t s  varied envi ronmenta l  
s tress on non- t a rge t  organisms p re sen t  in the soil. Various 
workers have studied the e f f e c t s  of some pes t ic ides  on the 
growth,  nitrogen f ixat ion e tc .  in cyanobac te r i a  (EI-Sawy e t  al 
1984; Goyal 1986; Dar and Zargar  1988). Most of the studies 
have been conducted with a single cul ture ,  however,  the p re sen t  
study highlights the e f f e c t s  of two ex tens ive ly  used herbicides,  
benthiocarb and butachlor  on the growth, ni trogen f ixation 
chlorophyll ' a '  con ten t  and he t e rocys t  format ion  in a mixed 
culture of Anabaena,  Nostoc and Osci l la tor ia  species which 
are r ecommended  for paddy field inoculation.  

MATERIALS AND METHODS 

Anabaena,  Nostoc and Osci l la tor ia  species  were  isolated f rom 
local paddy field and mainta ined on Fogg 's  ni trogen f ree  medium. 
Equal propor t ions  of the above ment ioned organisms were 
pooled to form a mixed cul ture .  The expe r imen t  was carr ied 
in t r ip l icate  in 100 ml e r l enmeyer  flasks containing 50 ml 
of Fogg 's  ni trogen f ree  medium ( Fogg 19#9). Benthiocarb 
[8-(4-chlorobenzyl)  N, N-diethyl  th ioca rbamate ]  @ 35, 45 

and 55 ppm and butachlor (2-chloro-2 ' ,  6' d ie thy l -N-bu toxymethy  
lacetani l ide)  @ 70, 90 and 110 ppm were  added to these flasks; 
2 ml of  7 days old mixed cul ture  was inoculated in each  flask 
and the flasks were kep t  under ~luorescent  tube l ight at  a 
l ight in tens i ty  of 1503 lu• a t  25• for 8 hrs daily for three 
weeks. Dry weight  of t.b0e cul ture  was d~termined a f t e r  f i l ter ing 
and oven drying a t  60 C for 24 hrs. Nitrogen es t ima t ion  in 
the cul ture  fluid was done by Microkjeldahl 's  method and chloro-  
phyll ' a '  con ten t  was measured spec tcophotomet r ica l ly  a t  665 
nm af te r  ace tone  ex t rac t ion  (Witham e t  al t971). E f f ec t  on 
he t e rocys t  d i f fe ren t ia t ion  was de te rmined  by microscopic  
examinat ion .  
Send repr in t  requests  to Mohd. Yousuf Zargar  at  the above 
address. 

232 



RESULTS AND DISCUSSION 

Inhibitory e f f e c t  of the two herbicides was quite marked a t  
higher concent ra t ions .  55 ppm of benthiocarb and l l0 pprn 
of butachlor  had a dras t ic  reduct ion in the dry biomass yield 
(Table 1). At 35 ppm of benthiocarb and 70 ppm of butachlor  
ni t rogen conten t ,  dry  biomass yield, chlorophyll ' a '  con ten t  
and h e t e r o c y s t  d i f fe ren t ia t ion  reg is te red  a negligible variat ion.  
However ,  fur ther  increase  in the herbicide concent ra t ion  reduced 
nitrogen (20-38%), chlorophyll  ' a '  con ten t  (35-tt6%), dry biomass 
(23-37%) and he t e rocys t  fo rmat ion  (1#-#7%). 

Table 1. E f f ec t  of benthiocarb  and butachlor  on cyanobac te r i a .  

T r e a t m e n t  Conc. Dry Nitrogen Chlorophyll H e t e r o c E s t  
used biomass mg/100 ml 'a '  Ana- Nostoc 
ppm yield (mg/lO0 ml) baena  

rag/100 ml +0.02 

Control 

Benthiocarb 

0 60 3.20 0.68 15 12 

35 64 3.20 0.69 15 12 
45 50 2.56 0.4~ 13 12 
55 38 2.00 0.38 9 7 

Bu tachlor  70 66 3.17 0.68 14 12 
90 54 2.37 0.42 12 11 

110 40 2.11 0.37 8 7 

Microscopic examina t ions  showed a reduction in the populat ions 
of Anabaena  and l i t t le  e f f e c t s  on Osci l la tor ia  in the samples  
t r ea t ed  with benthiocarb  45 and 55 ppm. Butachlor 70 ppm 
caused a slight decline in Osci l la tor ia  population whereas  a t  
90 and 110 ppm Osci l la tor ia  and Anabaena  regis tered  consider-  
able reduction but Nostoc remained unal tered .  Our resul ts  
co r robora t e  with the resul ts  from the e f f e c t s  of in sec t i c ides  
and weedicides like Zineb~ BHC, Stare F-3tt, Trifluralin~ 2,4-D 
on the growth,  he t e rocys t  d i f fe ren t ia t ion  and nitrogen f ixation 
in cyanobac t e r i a  (Tyagi 1973; Das and Singh 1977; Ze i t seva  
1979; Padhy 1985). 
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