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Soil algae, particularly blue-greens, have been impli- 
cated in the enrichment of soil due to their ability to 
~ix nitrogen. The intensive and indiscriminate use of 
pesticides such as parathion, carbaryl and endosulfan 
against many insect pests of rice, cotton, tobacco and 
other crops might be harmful to the native algal popu- 
lation in soil. Toxicity of certain of these agroche- 
micals to algae was studied mainly in pure cultures 
(Singh 1973, Das and Singh 1977, Kar and Singh 1978). 
The impact of pesticides on the native algal flora in 
soil has not been investigated. This paper presents 
the effect of three commonly used insecticides viz., 
parathion ~--_O,~-diethyl ~-(~-nitrophenyl) phosphorothio- 
ate_.7, carbaryl (1-Naphthyl N-methylcarbamate) and 
endosulfan (6,7,8,9,10,10-He~achloro-1,5,5a,6,9,9a-hexa- 
hydro-6,9-methano-2,4,3-benzodioxathiepin-3-oxide), on 
the algal population in a lateritic soil under two 
moisture levels. 

MATERIALS AND METHODS 

Red laterite soil (organic carbon, 1.2%; total nitrogen, 
0.12~; pH, 8oi) from the university botanical garden 
was collected to a depth of 8 cm with a sterilized 
spatula, after removing the algal crust. It was mixed 
thoroughly, air-dried and passed through a 2 mm sieve. 
From this composite sample, 10 g portions, taken in test 
tubes were treated with each selected insecticide to give 
O, 5, 10, 25, 50, 100 ~g a.i./g soil. For each treatment, 
one set of tubes was maintained at 50% water-holding 
capacity (WHC) to provide nonflooded conditions while 
another set was flooded with distilled water to provide 
1:1.25 soil to water ratio. Commercial formulations of 
three pesticides viz., parathion 50% EC (emulsifiable 
concentrate), carbaryl 50% WP (wettable powder) and 
endosulfan 50~ EC, were used. The tubes were incubated 
at room temperature (27 + 4~ 
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At the end of appropriate periods of incubation, based 
on the persistence values of the selected pesticides, 
the algal population in each soil sample was estimated 
by the technique of enrichment culture using Bold's 
basal medium (Bischoff and Bold 1963). The culture tubes 
having 4 mL of the mineral salts medium and I mL aliquots 
of the soil suspension prepared by 2-fold serial dilutions 
were incubated under continuous illumination. Prior to 
the preparation of serial dilutions, the nonflooded soil 
samples were also flooded with distilled water to provide 
1:1.25 soil to water ratio. Five replicate tubes were 
maintained for each dilution. After 21 days of incubation, 
when the phototactic rings and surface films of algae 
appeared, the total algal population was determined by 
the 'most probable number' (MPN) method, referring to the 
tables of Fisher and Yates (1963). The algal colonies 
were also observed microscopically for characterization. 

RESULTS AND DISCUSSION 

The short-term effect of parathion, carbaryl and endo- 
sulfan on the algal populations was studied under non- 
flooded and flooded soil conditions (Table I). Prior to 
the enumeration of the algal populations, the soil samples 
were incubated for different periods of time keeping in 
view the approximate persistence values of these insecti- 
cides in flooded soil so that the incubation period is 
very close to the half-life period of the pesticide 
concerned. 

In general, the algal population was more in nonflooded 
soil samples than in waterlogged samples. As moisture 
is an important factor for algae, the soil samples 
maintained at 50~ WHC could provide adequate water with 
the resultant supply of dissolved nutrients to facilitate 
good growth and multiplication of algae during incubation. 
In the soil kept under flooded conditions for a maximum 
of 20 days, the algal populations might not have been in 
a vigorous metabolic state because of complete saturation 
of water (Fogg et al. 1973). The variations in the 
populations of algae among the controls maintained for 
the three pesticides were probably due to the fluctuations 
in the environmental factors as this study was performed 
over a period of four months. In the soil sample where 
no insecticide was added, the most ubiquitous algae were 
Chlorococcum, Chlorella, Scenedesmus, Oscillatoria, three 
other unicellular forms of Cyanophyceae, besides an un- 
identified, predominant member of colonial Nostocaceae. 

The application of parathion at higher levels (10 to 100 
ppm) to soil under flooded and nonflooded conditions 
greatly reduced the populations of algae. Its inhibitory 
effect, however, was more pronounced under nonflooded 
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Table I. Effect of parathion, carbaryl and endosulfan 
on algal flora of the soil maintained under 
two water regimes. 

Pesticide 
(ppm) 

Algal population, I03/g soil a 

Nonflooded Flooded 

b 
Parathion 

0 74.04 28.75 
5 86.16 18.20 

10 29.71 14.92 
25 29.71 12.38 
50 12.80 11.74 

100 ND 7.41 

Carbaryl c 
0 75.12 22.50 
5 114.96 14.92 

10 90.24 11.74 
25 90.24 10.11 
50 41.44 3.10 

100 32.51 3.10 

E n d o s u l f a n  d 
0 98.2O 47.O9 
5 118.64 22.50 

10 107.13 28.76 
25 107.13 38.38 
50 86.16 14.92 

100 47.09 2.94 

alnitial population in the soil was 90.24 x I03/g. 

bsoil was incubated for 10 days. 

CSoil was incubated for 15 days. 

dSoil was incubated for 20 days. 

ND = Not determined. 

conditions (50: WHC). On the contrary, Naumann (1970) 
observed no effect on algae when methyl parathion was 
applied at rates up to 300 Kg a.i./ha to a loam soil with 
pH 7.2. Thus, the adverse effect on algae with the 
application of parathion in the present study might be 
due to the involvement of its hydrolysis product, ~-nitro- 

~ henol, associated with the alkaline reaction of the soil 
Sethunathan et al. 1977). An overall reduction in the 

frequency of unidentified unicellular forms was observed 
with parathion added to nonflooded soil, whereas no such 
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reduction was evident under flooded conditions. There 
was no change in the occurrence of the other algal forms. 
Of special interest was its stimulatory effect in non- 
flooded soil at the low rate (5 ppm) which is very close 
to the level of field application. 

The application of Sevin, a commercial formulation of 
carbaryl, also resulted in a similar trend under flooded 
condition; but there was no reduction in population up 
to 25 ppm under nonflooded condition. In addition, the 
development of unidentified unicellular forms was 
totally restricted with the addition of carbaryl to soils. 
There was considerable stimulation of algal populations 
at 5 ppm level under nonflooded conditions. This observa- 
tion would probably support the reported enhancement in 
survival, growth and nitrogen fixation by a blue-green 
alga, Nostoc muscorum, when carbofuran, another closely 
relate~ methylcarbamate, was added at 25 ppm in culture 
medium (Kar and Singh 1978). 

On the otherhand, Thiodan, a commercial formulation of 
endosulfan, had very little effect in limiting the 
density and frequency of the different algal forms under 
both water regimes, up to 25 ppm. As with the other two 
pesticides, the total alga~ population increased in 
nenflooded soil when endoeulfan was applied at the rate 
close to that of field application. 

The results obtained in the present study clearly show 
that the three insecticides viz., paraths ca~baryl 
and endosulfan, when applied at the recommended levels 
of field application (5 to 10 ppm), are net harmful to 
the soil algal population, which contribute much to the 
soil fertility. The application of these pesticides to 
nonflooded soils at 5 ppm level slightly enhanced the 
population of algae while higher concentrations resulted 
in gradual inhibition, especially under flooded conditions. 
Parathion caused greater inhibition than the other two. 
The frequency of the algal forms, however, was not changed 
due to the application of these chemicals excepting the 
inhibition of certain unicellular forms with the addition 
of parathion to nonflooded soil. 
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