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The studies on the effect of two comnon pesticdes dichlorodiphenyl-trichloroethlane (DDT),
and hexachlorobenzene ( BHC ) a substitute of DDT, on mycelial growth of two aquatic fungi
Fusarium pallidorseum and Achlya klebsiana in liquid medium revealed that DDT as well
as BHC have an inhibitory effect on mycelial growth of both the aquatic fungi. The per cent
inhibition of rate of growth over control at concentrations 10, 50 and 100 ppm was 3. 229,
10.759% and 18.279% (DDT) and 0.0%, 4.4% and 10.58% (BHC) in Fusarium pallidoroseum
whereas 5.269%, 10.52%, and 28.949%, (ODT) and 0.0%, 5.09% and 8.109, ( BHC ) in Achlya
klebsiana. On comparing the growth responses shown by the test fungi, at different
concentrations of DDT and BHC, it has been found that DDT inhibited growth of both the
fungi more sevarely than BHC,
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INTRODUCTION

Pesticides are chemicals used for the control of pest populations. Water ofien
bec mes contaminated with pesticides by one means or another and the use of
this water for irrigation, similarly, adds the chemicals to agricultural land. The
synthetic chlorinated hydrocarbon (DDT) has been used extensively to control
insect pests in agriculture, horticulture, silviculture and public health (Hodkinson,
1976).

DDT (dichloro-diphenyl-trichloroethafie) like other pesticides is an economic
poison distributed for the purpose of including population changes in the target
species (Dustman and Stickel, 1966). It has been seen that DDT and other
pesticides produce serious biological cffects in non-target organisms. They may
result in (i) death from acute or chronic toxicity ; (2) reproductive impairment ;
(3) disruption of species balance ; and (4 behavioural alteration (Dustman and
Stickel. 1966). Recognition of the seriousness of these problems has led to the
introduction of legislation to restrict DDT usage in several countries (Walker, 1971 ;
Woodwell er al , 1971 ; Gillette, 1972) Ho“e\-c' it is one of the most persistent
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insecticides (Alexander, 1965 ; Edwards, 1966). The restriction of DDT usage
has led to the commercialization of another pesticide the hexachlorobenzene (BHC)
in place of DDT.

Ainsworth (1963) defined aquatic fungi as fungi living in fresh water. These
consist of representatives of the Mastigomycotina  (Chytridiomycetes and
Oomycetes), Deuteromycotina (Hyphomycetes) and a few Ascomycotina (Hawks-
worth et al., 1983). The heterotrophic nature of fungi show that their role in the
ajuatic environment is concerned mainly with the utilization and transformation of
organic matter ( Sparrow, 1968 ). Various groups of saprophytic fungi attack
many kinds of submerged plants and animal debris ( Johnson, 1968 ; Sparrow,
1968). Some fungi are physiologically specialized to destruct specific substances
like lignin, cellulose and chitin Keeping in view the importance of ajuatic fungi
the present study was carried out to find out the effect of DDT and BHC on
the mycelial growth of ajuatic fungi.

MATERIALS AND METHODS

To evaluate the DDT and BHC toxicity to fungi the study was carried out to
measure the effect of different concentration of these insecticides (50 and 100 ppm)
on the growth of two aquatic fungi Fusarium pallidoreseum and Achlya klebsiana.
For this study medium used was as described by Berner and Chapman (1977).

The constituents of the basal medium for one litre of the medium were :

K,HPO, 1.0¢g
MgS0, . 7TH,0 03g
Difco Bacto-Peptone 1.0g
Difco Bacto-Yeast extract 0lg

Microelement solution containing :

Fe 1.0 mg
Zn 1.0 mg
Mn 05 mg
Cu 0.08 mg
Co ‘ 0.1 mg
B 0.1 mg
Distilled water 1.0 litre

Fifteen ml of the liquid medium was poured into each 100 ml flask. Three repli-
-cates of each concentration along with the control (without any concentration of
DDT and BHC) were taken for each fungus. The medium was then sterilized at
15 Ibs. for 30 min. A 4 mm disc of each freshly grown mycelial culture was cut
with the help of a sterilized cork borer and then transferred to each flask containing
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the medium. Dry weight of the fungus was calculated after 10 days of incubation
at 26+2°C. Growth rate of each fungus was measured in terms of mg/l/h.

RESULTS AND DISCUSSIONS

In case of Fusarium pallidoroseum, per cent inhibition of growth rate over control
ranged in between 3.227[-18.27%, (DDT) and 0.0% - 10.589% (BHC) as the
concentration of DDT and BHC was increased from 10 ppm - 100 ppm, thus
showing increased suppression of growth along with increased concentration of
both the pesticides (Table 1).

Table 1. Effect of different concentrations of DDT and BHC on the growth rate of
F. pallidoroseum and A. klebsiana in liquid medium at 25+-2°C.

Sr. Concentration pH of the Rate of growth in mg/I/hr % inhibitlon of rate of
No. (ppm) medium F. pallidoroseum A. klebsiana growth over control
F. pallidoroseum A. klebsiana

DoT

¥ 10 6.6 0.0090 0.0036 3.22 5.26
2 50 6.6 0.0083* 0.0034* 10.75 10 52
3. 100 6.6 0.0076* 0.0027* 1827 28.94
4 Control 6.6 0.0093 0.0038 0.0 0.0
C.D. at 5% level 0.0003 0.0002

BHC

¥ 10 6.6 0.0094 0.0038 0.0 0.0
2. 50 6.6 0.0090* 0.0037* 4.4 5.0
3. 100 6.6 0.0085* 0.0032* 10.58 8.10
a Control 6.6 0.0094 0.0040 0.0 0.0
C.D. at 59 level 0.0003 0.0002

*Significant values as compared to control.

DDT and BHC also showed inhibitory effect on the growth of Achlya klebsiana.
The trend of inhibition was similar to that of P pallidoroseum, i.e. per cent
retardation of growth was found to increase with the increase in concentration of
DDT and BHC, and ranged in between 5.26%-28.94% (DDT) and 0.0%-8.10%
(BHC). :
Statistical analysis of the data (Table 1) indicates that 50 and 100 ppm
concentrations of both DDT as well as BHC have significant inhibitory effect on
the rate of growth of F. pallidoroseum and A. klebsiana whereas 10 ppm
concentration of both the insecticides has insignificant effect on the rate of growth
of both the test fungi.

From the foregoing results it is evident that both DDT as well as BHC inhibited
the growth rate of F. pallidoroseum and A. klebsiana in liquid medium after
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Fig. 1. Effect of DDT and BHC on the growth of Fusarium pallidoroseum and Achlya Klebsiana

10 days of incubation and the degree of inhibition increased with the increase of
concentration of DDT and BHC from 10, 50 to 100 ppm. However, degree of
inhibition shown by BHC was much less as compared to DDT (Fig.1). Thus
our rezults are in agreement with the results of Richardson and Miller (1960).
and Ramaraje Urs er al. (1967). Richardson and Miller (1960) described fungitoxic
effect of DDT in Rhizoctonia solani Kuhn pathogenic to peas. They also found
that the per cent inhibition of mycelial growth increased with increasing DDT
concentration from 0.2- 100 ppm. Ramaraje Urs er al. (1967) reported the
inhibitory effect of DDT up to 100 ppm on the entomogenous fungi Beauveria
bassiana Vuill. and Matarrhizium anisopliae (Metsch) Sorokin.

However, results obtained by Dalton er al. (1970) and Hodkinson and Da'ton
(1973) are not in confirmity with our results. They found enhanced rate of fungal
growth in liquid medium with increasing DDT concentration, while working with
Heliscus  submersus (Dalton et al., 1970) and Isoachlya sp., 1. monilifera,
Saprolegnia sp., Pythium sp. (Hodkinson and Dalton, 1973).

In the present study the inhibition of mycelial growth rate was decreased when
peptone and yeast extract were used as the main carbon source whereas Dalton
and Smith (1971) have found inhibition of mycelial growth rate in case of
Heliscus submersus by DDT when either maltose, sucrose, lactose or arabinose
was provided as main carbon source in addition to basal medium. The
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insecticide impairs the efficient utilization of carbohydrates. Since there is an
increase in the acidity of the culture medium, which is asscciated with the
accumulation of pyruvate, the DDT possibly inhibits acetyl Co-A formation.
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