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In modern agriculture, several high-yielding strains
of paddy have been introduced necessitating the use
of a variety of powerful pesticides, some of which
are even added to irrigation water'. BHC (benzene
hexachloride), an organochlorine compound, and
Ekalux (Quinolphos (0—odiethyl-o-quinoxyalinyl-2-
thiooxophosphate)), an organophosphorus com-
pound, are commonly used in paddy cultivation 1n
India. Anabaena is a nitrogen-fixing, heterocystous
cyanobacterium that is ubiquitous in paddy fields
forming a major constituent of the algal biotypes in
nine out of fifteen states in India’ and is also a
component of the algal biofertilizer increasingly
used in paddy cultivation. The effect of different
pesticides including herbicides on growth, nmitrogen
fixation and ammonia excretion in Anabaena was
reported earlier?>. The present study pertains to the
long term effect of BHC and Ekalux on photosynth-
esis and pigmentation in two paddy ficld strains of
Anabaena which differ in their morphological and
physiological characteristics®.

The two strains (Anabaena sp. ARM286 and
ARM310) were maintained axenically in Bothe’s
medium® and for experimental purposes grown in a
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medium free of combined nitrogen®, under con-
tinuous illumination with fluorescent tubes (1,400
lux) at room temperatures (27 = 2°C) in test tube
still cultures. The insecticides were added to give a
final concentration of 1 and 10 ppm in the concerned
tubes. After 25 days of growth, oxygen evolution
was measured polarographically, chlorophyll-a and
phycobilins were estimated colorimetrically®’.
Photosynthetic oxygen evolution was enhanced in
both the strains of Anabaena after a long-term
exposure (25 days) to the two insecticides at
concentrations of 1 and 10 ppm (table 1). The
increase with Ekalux was relatively higher than with
BHC. In both cases the higher concentration (10
ppm) proved more stimulatory than the lower
concentration (1 ppm). With 10 ppm of Ekalux the
evolution of oxygen was nearly two-fold higher than
that obtained with 10 ppm BHC. The basal level of
oxygen evolution was higher in Anabaena sp.
ARM310 than in Anaebaena sp. ARM286 but the
increase with insecticides was more significant in the
latter (table-1). There is very bttle information
available, on the long term influence of insecticides
on the process of photosynthesis by cyanobactena.
The present study indicated a favourable response
of Anabaena to the application of insecticides
similar to that reported for growth and nitrogen
fixation?. To determine the reasons for stimulation
of oxygen evolution, the pigment composition,
especially the levels of chlorophyll-a and phycobi-
lins, was examined. There was a marked increase In
the levels of pigments with the two insecticides
(table 2). Similar to oxygen evolution, the basal
level of pigments in Anabaena sp. ARM310 was
more than two-fold higher, compared to Anabaena

Table 1 Influence of BHC and Ekalux on photosynthetic O, evolution by Anabaena
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Strain Treatment O, evolved over control
Anabaena sp. ARM286 Control 210.0 —
BIHC 1 ppm 252.8 20.0
10 ppm 513.5 144D
Ekalux 1 ppm 891.3 1810
1 ppm 827.0 2938
Anabaena sp. ARM 310 Control 365.0 e
BHC | ppmm 366.8 0.6
10 ppmn 310.0 13.0
Lhalux | ppm 520.0 42.5
13 ppm 5400 130.0
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Table 2 Influence of BHC and Ekalux on chiorophyll and phycobiins in Anabaena (ug mg dry wt™')
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Choloro- ¢-Phyco-  alle-phyco-  ¢-Phycocry-
Stramn Treatment phyll « cyanin cyanin thrin
Anuabaena sp- ARM 286 Control 19.0 26 5 9.8 1.2
BHC 1 ppm 280 53.0 131 31
BHC 10 ppm 36.0 92.75 47.4 12.0
Ekalux I ppm 29.0 99.4 323 6.9
Ekalux 10 ppm 40 0 119 2 65.3 12.7
Anuhacna sp. ARM 310 Control 45.0 520 200 27.0
BHC 1 ppm 63.0 94.5 34.3 46 8
BHC 10 ppm 89 0 [25.3 45.7 68.4
Ekalux [ ppm 68 0 68 5 228 36G.6
Ekalux 10 ppm 1600 15 8 599 55.8

sp. ARM286. Though both the insecticides en-
hanced pigmentatior, Ekalux was more effective
than BHC (table 2). BHC 1 ppm increased the levels
of c-phycocyanin and c-phycoerythrin more than
chlorophyll-a and allo-phycocyanin. At 10 ppm all
the pigment levels were increased (table 2). The
stimulation of oxygen evolution appeared to be the
result of increased pigmentation. The increased
pigmentation could not be easily explamed since the
mode of action of pesticides on Cyanobacteria has
not been fully understood and it may range from
mutagenesis® to detoxification'? or even metaboliz-
ing the pesticide''. The earlier report? as well as this
on Anabaena indicates the possibility of the organ-
ism metabolizing the pesticide since the initial
inhibitory effect is overcome in about ten days®. The
decrease .in ammomia excretion coupled with in-
creased nitrogen fixation in the presence of
insecticides® may increase the nitrogen poo! of cells,
consequently Increasing pigment synthesis, since
pigments like e-phycocyanin have been regarded as
nitrogen reserves!?. However, further work is in
progress to correctly assess the influence of pesti-
cides on this process.

The authors are grateful to Dr G.S. Venkatara-
man, Joint Director of Research, JARI, New Delhi
for providing the requisite cyanobacterial cultures.
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