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ABSTRACT

The aim of the present study is to investigate the effect of some physical factors on
fungitoxicity of extracts of Phyllanthus nurai Linn. and Vitex negundo Linn. against test
fungus Fusarium oxysporum f. sp. udum which causes wilt of Pigeon pea (Cajanus cajan
(L.) Mill sp.) It was found that the plant extracts retain their fungitoxicity to great extant

under extremes of physical factors like temperature, autoclaving, storage, increased

density of inoculums.
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INTRODUCTION

Pigeon pea (Cajanus cajan (L.) Mill sp.)
is an important grain legume crop of the family
Fabaceae which constitute second largest
production of pulse after gram. In India the
cultivation of pigeon pea takes place in 36.3
lakh hectare and it produces 27.6 lakh tonnes of
is around 22.62%

production in India. Uttar Pradesh contributes

pulse which of total
10.14% of total production of pigeon pea in
India. In this part of country food legumes
usually provide the main source of protein and
essential amino acids in the diets of poorer

inhabitants for social, economic, or religious

reasons. Legumes are an important complement
to diets heavily dependent on high carbohydrate
foods (cereals and root and tuber crops)
(National Academy of Sciences, 1979). Almost
all pigeon pea growing states of India affected
by wilt disease (Ahlawat et al. 2005), wilt
affects the plant at all stages of development
resulting into 100% yield loss (Reddy et al.).
Extracts of two plants viz. Phyllanthus nurai
Linn. and Vitex negundo Linn. Posses strong
fungitoxicity against Fusarium oxysporum f. sp.
Udum. (Akhilesh kumar gupta et al. 2015). The

plant extracts were tested for some physical
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factors like temperature, autoclaving, storage,

increased density of inoculums.

MATERIALS AND METHODS
Preparation of extracts

100 gm leaf samples of each plant were
washed  thoroughly with 4%  sodium
hypochlorite solution and finally with sterile
distilled water, air dried and then ground with
the help of sterile pestle and mortar. Extracts
were filtered through double layered cheese
cloth. Extracts were stored aseptically in airtight

bottles and served as mother extract.

Test fungus

The fungal strain of Fusarium
oxysporum f. sp. udum (MTCC - 2204) was
obtained from the Microbial Type Culture
Chandigarh, India. The culture was maintained
on PDA medium, which was served as the test

fungus for antifungal activity.

Antifungal activity assay of extract

PDA medium with crude extracts of the
test plants were prepared and autoclaved and
poured into pre sterilized Petriplates (17ml
each) and allowed to solidify. After complete
solidification of the medium, 5 mm disc of
seven days old culture of the test fungus were
placed aseptically in the centre of the
Petriplates and incubated at 28 + 2°C for six
days, simultaneously 0.02ml of antibiotic
solution was added to each assay plate to check
the bacterial contamination as suggested by
Gupta and Banerjee (1970). Observations were

recorded on seventh day. The colony diameter

was recorded in terms of millimetres. PDA
medium devoid of extract served as control. For
each  treatment three replicates were
maintained. The fungi toxicity of extracts was
calculated in terms of percent inhibition of
mycelia growth by using the formula (Singh

and Tripathi, 1999).

de - dt

Percent Inhibition = X 100

de
Where,

dc. = Average increase in mycelia growth in

control.

dt. = Average increase in mycelia growth in

treatment.

Extract was tested for various physical
factors like temperature, autoclaving, storage

and increased inoculums.

Effect of temperature:

The extract was heated on different
temperatures from 20 °c to 100 °c and mixed
with PDA medium in pre sterilized Petriplates
and allowed to solidify. Petriplates were
inoculated with 5mm disc of test fungus and
incubated at 28 + 2°C. Observation was

recorded on seventh day. (Table 1)

Effect of autoclaving:

The extract was autoclaved (15 Ib/inch2
pressure for 15 min.) and mixed with PDA
medium in pre sterilized Petriplates and
allowed to solidify. Petriplates were inoculated

with 5mm disc of test fungus and incubated at
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28 + 2°C. Observation was recorded on seventh
day (Table 2).

Effect of storage:

The extract was stored for different time
periods and and mixed with PDA medium in
pre sterilized Petriplates and allowed to
solidify. Petriplates were inoculated with 5mm
disc of test fungus and incubated at 28 + 2°C.
Observation was recorded on seventh day
(Table 3).

Effect of increased inoculum:

By number: PDA medium was
autoclaved and poured into pre sterilized
Petriplates. Requisite amount of extract was
mixed with PDA medium and allowed to
solidify. After complete solidification of the
medium, petriplates were inoculated with
increasing the number of disc and incubated at
28 + 2°C. Observation was recorded on seventh

day (Table 4).

By diameter: PDA medium was

autoclaved and poured into pre sterilized
Petriplates. Requisite amount of extract was
mixed with PDA medium and allowed to
solidify. After complete solidification of the

medium, petriplates were inoculated with

increasing the diameter of disc and incubated at
28 + 2°C. Observation was recorded on seventh
day (Table 5).

RESULTS AND DISCUSSION

The study reveals that the extracts
retained their fungitoxicity when they were
exposed upto 80 °c temperature, however when
than 80 °c
temperature there was significant loss in their
(Table 1). When the
extracts were autoclaved, the extracts showed

they were exposed above

fungitoxic potential

reduction in fungitoxic potential (Table 2).
When the extracts were stored for different
periods of time, the extracts retained their
fungitoxic potential upto 120 days (Table 3).

When the extracts were subjected to

increased  inoculum  density (either by
increasing the number of disc or increasing the
diameter of disc), there was no effect on
fungitoxicity of extracts (Table 4 & 5). On the
basis of above results it was clear that the plant
extracts of Phyllanthus nurai Linn. and Vitex
negundo Linn. retained their fungitoxicity even
under extreme condition of physical factors.
Therefore these plant extracts can be used as

alternative of chemical fungicides.

Table 1. Effect of temperature on Fungitoxicity of extract

% inhibition of mycelial
Name of the Plant Temp. ¢ growth
Control Treatment
40 0 100
Phyllanthus nurai Linn. 60 0 100
80 0 100
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100 0 83
120 0 22
40 0 98
60 0 98
Vitex negundo Linn. 80 0 98
100 0 52
120 0 16

Table 2. Effect of Autoclaving on Fungitoxicity of extract

% inhibition of mycelial growth of Fusarium
Name of the Plant 0 y g

oxysporum f. Sp. udum
Phyllanthus nurai Linn. 54.26

Vitex negundo Linn. 48.77

Table 3. Effect of storage on Fungitoxicity of extracts

% inhibition of mycelial growth of Fusarium oxysporum f. Sp. udum
Storage period
Phyllanthus nurai Linn. Vitex negundo Linn.
20 100 98
40 100 98
60 100 98
80 100 98
100 100 98
120 100 98

Table 4. Effect of increased inoculum on Fungitoxicity of plant extracts

No. Of disc Mycelial growth of test fungus
inoculated Phyllanthus nurai Linn Vitex negundo Linn.
(5mm diameters) Control Treatment Control Treatment
2 + ) + )
4 + ) + )
6 + ) + )
8 + ) + )
10 + - + -
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12 N

14 N

Table 5. Effect of increased inoculum on Fungitoxicity of the plant extracts
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