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Abstract- A comparative bio-molecular assay was made on the two cyanobacterial isolates i.e.
Anabaena cylindrica and Oscillatoria tenue to study the effect of different concentration of Diazinon, an
organophosphorus insecticide. We have carried out these experiments to investigate the response of
different concentration of Diazinon. Finally Maximum Allowable Concentration (MAC) of Diazinon on
Cyanobacterial isolates was observed. Heterocystous forms of cyanobacteria are more sensitive to
pesticide than that the non-heterocystus forms of cyanobacteria. Cyanobacterial isolates were treated

with different concentrations of Diazinon i.e.,

1ppm, 3ppm, 5ppm, 7ppm & 10ppm. The growth,

macromolecular content of carbohydrate, protein, amino acid and nitrogen was observed. The
experiments were carried out for 28 days, and it was observed that the higher concentration i.e., 9ppm
and 10ppm of Diazinon are adversely affecting the growth & the macromolecular contents of
cyanobacterial isolates. It is also found that at late exponential phase (even in untreated conditions) the
experimental macromolecular content was high in the isolates.
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Introduction

Pesticides are used in varying amount on crops
to maintain yield and quality. The influence of
herbicides and pesticides on cyanobacteria has
been investigated in many studies [4, 5] though
most have been restricted to laboratory
cultures. The responses of cyanobacteria have
been studied individually and in combination to
pesticides ever since last five decades [11, 12,
13, 14, and 15]. Cyanobacteria have been
proved to resist the action of some pesticides
[6]. Cyanobactrial are in general quite sensitive
to herbicides, because they share many of the
physiological features of higher plants [3] which
form the site of herbicides action. The pre-
emergence herbicide, benthiocarb was highly
toxic to strains of Nostoc and Anabaena.
However Nitrogen fixing cyanobacteria are
mostly relatively tolerant to 2, 4D (2, 4-
dichlorophenoxy acetic acid) at least under field
conditions [3]. Differences have been found
between the tolerance to herbicides of
Cyanobacteria and that of other organisms. A
number of herbicide resistant mutant of
cyanobacteria have been isolated from rice
field and obtained in laboratory studies [10] a
comparative effect of carbomate pesticide,
carbofuran, on nine heterosystus cyanobacteria
showed that Anabaena fertilissima and Nostoc
commune were the more sensitive [9]. Three
other pesticides (based on carbaryl, dimethate
or endosulphan) tested on heterocystus genera
also showed wide difference between species
[1]. Perhaps, it is evident that many pesticides
at the recommended field application have had
none or accelerating effect on growth of
cyanobacteria  but may affect various
physiological processes like nitrogenase
activity, photosynthesis, carbon fixation and
enzyme of assimilatory nitrate reduction and
ammonia assimilation in cyanobacteria. In this
perception an investigation was carried out to
study the response of commercial
organophosphorous insecticide Diazinon at

concentrations of 1, 3, 5, 7, 9 and 10ppm on
the growth, carbohydrate, protein, amino acids,
nitrogen for every four days up to twenty eight
days.

Materials and methods

Experimental strains, Anabaena cylindrica and
Oscilataria tenue are two heterocystus and non
heterocystous  forms  respectively  were
collected from some local water bodies and
paddy field soils of Gunupur area. These were
isolated, then pure cultured in BG Il media
under controlled laboratory condition. The
organisms were subjected to different
concentration of 1, 3, 5, 7, 10 & 12ppm of
organophosphourous insecticide  Diazinon.
Samples were taken after every four days up to
28 days for the bimolecular assay of
chlorophyll-a, carbohydrate, protein, amino acid
and Nitrogen.

Results and Discussions

Growth in terms of chlorophyll-a was affected in
both isolates. However A. cylindrica showed
maximum growth ie., 1.6ug chl-a mL" in
control of 20" day, while the growth was
declined at higher concentrations (Fig. I).
Similarly, the growth of O. tenue was also
affected at various concentrations of D|a2|non
which showed maximum of 2.3ug chl-a mL"
on the 16" day in 5ppm concentration (Fig. II).
The carbohydrate content was found to be
higher on the 16" day at 5ppm concentratlon
(20. 3ug mL") in A. cyllndrlca and on the 20"
day in control (70 ug mL™) culture of O.tenue
(Fig. Il &IV). The cellular protein content of
both A. cylindrical and O. tenue in different
concentration of Diazinon showed higher
content on the 20" and 24" days respectively.
It was 52ug of protein mL™" at 5ppm |n A
cylindrica (Fig. V) and 124pug protein mL"
5ppm culture of O.tenue (Fig. VI). The amino
acid content was higher in control cultures of A.
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cylindrica and O. tenue, especially on the 16"
(33ug mL") and 16" day (36pg mL™")
respectively (Fig.VIl & VIII). However, the
culture of O. tenue resisted up to 5p pm  of
Diazinon, which showed the results similar to
that of control culture. The nitrogen content in
the different concentration of Diazinon by the
culture filtrates of A. cylindrica was found to
be higher on the 20" day in control i.e., 35ug
mL" (Fig. 1X), whereas in case of O. tenue
was found higher nitrogen content i.e., 34ug
mL-1 in 5ppm concentration at16th day of
observation (Fig. X ). Hence, from the above
study, it could be concluded that Diazinon
treatment have affected the growth in both the
isolate even at lower concentration of 3ppm.
Based on the inhibitory effect, amino acid was
also affected at the earlier stage. Especially in
A. cylindrica compared to O. tenue, which is in
agreement with a study[16], according to whom
the instances of tolerance may be attributed to
the capacity of the organism to accumulation of
chemical in their cells at concentration several
fold higher than the surrounding concentration.
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Fig.l Effectof Diazinon Conc. on Chlerophyll (ug/mL) of
Oscillatoria tenue
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Fig. Il Effect of Diazinon conc. on Chlorophyll (ug/mL) of Anabaena cylindrica.
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Fig.lll Effect of Diazinon conc.on Carbohydrate ((ng/mL)) of
Anabaena cylindrica
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Fig.lV Effect of Diazinon conc. on Carbohydrate ({(ug/mL)) of
Oscillatoria tenue
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Fig.V Effect of Diazinon conc. on Protein (pg/mL) of Anabaena cylindrica. i
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Fig. VI Effect of Diazinon conc. on Protein (pg/mL) of
Oscillatoria tenue
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Fig. VIl Effect of Diazinon conc. on Amino acid (pg/mL) of Anabaena cylindrica.
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Fig.VIl Effect of Diazinon Concn. on Amino acid (pg/mL) of Oscillatoria tenue
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Fig.IX Effectof Diazinon Conc. on Nitrogen (ug/mL) of
Oscillatoria tentie
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Fig. X Effect of Diazinon conc. on Nitrogen ((pg/mL)) of
Anabaena cylindrica.
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