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Abstract: Chickpea (Cicer arietinum L.) an important pulse crop in the world, is a good source of protein and fixes the
atmospheric nitrogen in the fields. It is one of the best crops for arid conditions. Fuasrium wilt, a most severe disease and
causes huge losses. The potential of anti-fungal activity of different botanicals and bio-agents were tested in laboratory
conditions. Among seven botanicals tested, Palmarosa (Cymbopogon martinii var. motia) with minimum growth of pathogen
and 56.36 per cent of inhibition was found most effective against Fusarium oxysporum f. sp. ciceri followed by others to
inhibit the fungal growth in comparison to control. Among the bio-agents, Trichoderma viride inhibits the 62.57 per cent and
proved to be best in suppressing the growth of the pathogen followed by others.
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INTRODUCTION

hick pea (cicer arietinum L.) or Bengal gram is a

leguminous crop with chromosome number 8. It
is major pulse crop, in India chick pea is grown for
various purposes. It is good source of protein, fiber,
calcium. Chickpea also has advantages in the
management of soil fertility, particularly in dry lands
and the semiarid tropics (Singh and Saxena, 1996).
Being a leguminous crop it fixes atmospheric
nitrogen to available of nitrogen. Chick pea suffers
from various diseases like Ascochyta blight, Dry root
rot, wet root rot, botrytis grey mould, chick pea stunt,
in which fusarium wilt is most important disease of
the chick pea causes about 60 per cent yield loses
(Singh et al., 2007). Chickpea wilt is a very serious
disease in India and is widely distributed in 32
chickpea growing countries of the 6 continents viz.,
Asia, Africa, Europe, North America, South America
and Australia (Nene et al., 1996). F. oxysporum f. sp.
ciceri infects chickpea at seedling stage as well as at
flowering and pod forming stage with more
incidence at flowering and podding stage if the crop
is subjected to sudden temperature rise and water
stress. The fungus is a primarily soil borne pathogen,
however, few reports indicated that it can be
transmitted through seeds (Haware et al., 1978).
Fusarium is also affects various plant spieses and
causes severe loss to them. Many plant posses
antifungal and antibacterial property by the
antifungal property we can control the growth of the
fungus, various bio agent are available very easily
and they are restricted the growth and reproduction
of the various pathogen. The management of the
disease through chemicals is very costly and harmful
to the environment. Management through botanicals
and boi agent is very cheap and also eco friendly.
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MATERIAL AND METHOD

The investigations based on laboratory and wire
house experiments were undertaken at the
Department of Plant Pathology, C. S. A. University
of Agriculture & Technology, Kanpur, during the
year 2014-15 and 2015-16.

Collection of Sample

Naturally infected chickpea plants were collected
from the Oil seed Farm of Kalyanpur, Legume
Research Farm of Nawabganj, Student Instructional
Farm of C.S.A. University of Agriculture and
Technology Kanpur, Indian Institute of Pulses
Research, Kalyanpur, Kanpur and other adjoining
areas of farmer’s fields of Kanpur Nagar and Kanpur
Dehat district during the rabi crop season of 2014-15.
Isolation of Pathogen

The affected chickpea roots were used for isolation.
The infected roots were thoroughly washed with
sterilized water to remove dust and others surface
contaminations These pieces were thoroughly
washed in 3 to 4 times changes of sterilized water
after that dipping into 0.1 percent Mercuric chloride
solution for 20-30 seconds with the help of sterilized
forceps, then thoroughly and repeatedly washed in 3-
4 changes of sterilized water to remove the last traces
of Mercuric chloride solution. The excess moisture
was removed by drying the pieces between the folds
of sterilized blotting papers.

These sterilized pieces were then transferred into the
sterilized Petri-dishes containing 2 per cent potato
dextrose agar medium, 2 to 3 pieces were placed at
an equal distance with the help of sterilized forceps
in poured Petri-dishes and then the Petri dishes were
incubated at 28+1°C temperature. After 24 hours of
incubation period, as soon as white mycelial growth
was visible in different Petri-dishes. It was
transferred into sterilized culture tubes already
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containing 2 per cent sterilized potato dextrose agar
medium.

Anti-fungal effect of botanicals against the
pathogen in vitro

The presence of naturally occurring substances in
plants with anti- fungal properties has been
recognized and tested against the pathogen. In
present investigation, the efficacy of leaf extracts of
seven plants viz., Palmarosa (Cymbopogon martinii
var. motia), Pipal (Ficus sp.), Eucalyptus (Eucalyptus
sp.), Neem (Azadrachta indica), Garlic (Allium
sativum), Datura (Datura fastussa), Onion (Allium
cepa) and Control (untreated) were tested in vitro for
their antifungal efficacy against growth of Fusarium
oxysporum f.sp. ciceri through poisoned food
technique (Carpenter, 1942; Nene and Thapliyal,
1993). 10 per cent dose of leaf extracts were used
against pathogen (in vitro) by food poision
technique. The Fresh leaves of plant species were
collected washed in tap water followed by sterilized
water crushed in sterilized distilled water in 1:1 ratio
(W/V) with mortar and pestle and filtered through 2
layers of muslin cloth to obtained extract. The 100
ml sterilized potato dextrose agar medium mixed
with 10 ml of plant leaf extract contained in 150 ml
conical flask then sterilized in an autoclave at 1.1 kg
pressure/square cm for 5 minutes. Then sterilized
media poured in three sterilized Petri plates and after
solidification 5 ml disc of 7 days old culture of
pathogen was transferred into the centre of petridish
and incubated at 28+1°C temperature. PDA not
amended with leaf extract served as control.
Observation on radial growth of the test fungus was
recorded after 10 days of incubation and % inhibition
of growth was calculated using the following cited
formula (Vincent, 1947). All plates were replicated
three times in complete randomized deigns.
Evaluation of bio-agents against the pathogen in
vitro

The culture of bio-agents viz., Trichoderma viride, T.
koningii, T. longibrachiatum, T. harzianum, T.
virens, Chaetomium globosum were isolated from the
rhizosphere of chickpea plants of wilt sick plot of
Nawabganj  farm, C.S.AUA&T,, Kanpur.
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Antagonistic activity of these bio-agents against test
pathogen was determined by dual culture techniques
Denis and Webster, 1971; Dhingra and Sinclair,
1985), five mm disc of pathogen was taken from the
actively growing colonies of the test pathogen and
antagonist with the help of sterilized cork borer. The
disc of the pathogen was placed on one side in agar
plates aseptically and the disc of antagonists was
placed opposite side up, the pathogen in same Petri
plates. All plates were replicated with three times and
were incubated at 261 C for 7 days. After
incubation radial growth measured and % inhibition
of growth was calculated using the formula (Vincent,
1947). All plates also replicated three times in
complete randomized design.

I=C-T/Cx100
Where,
I= Percent inhibition.
C= Radial growth of test fungus in control plate
T= Radial growth of test fungus in treated plate

RESULT

Effect of Plant Extract

The results revealed that the phytoextract
significantly inhibited the growth of F. oxysporum
f.sp. ciceri at all the tested concentrations. Among of
them, Palmarosa (56.36%) was most effective
against Fusarium oxysporum f. sp. ciceri followed by
Pipal (37.27%), Eucalyptus (34.90%), Neem
(31.81%), Garlic (26.36%), Datura (20.36%) and
Onion (8.18%) to inhibit the fungal growth in
comparison to control.

Effect of Bio Agent

The results revealed that the antagonists significantly
reduced the growth of F. oxysporum f.sp. ciceri
either by exhibiting inhibition zones. Among of them
the suppression of the growth of pathogen was
maximum with Trichoderma viride (62.57%)
followed by Trichoderma koningii (58.15%),
Trichoderma harzianum (56.80%), Trichoderma
longibrachiatum  (50.42%) and  Trichoderma
hamatum (44.78%). The least effective bio-agent was
Chaetomium globosum (40.61%).

Table 1. Evaluation of plant leaf extracts against the pathogen oxusporum f. sp. ciceri in vitro after 10 days of

incubated at 28+1°C
S. No. Plant leaf extracts Dose % Average diameter of | Per cent
fungal colony (cm) inhibition
1. Palmarosa (Cymbopogon martinii | 10 2.40 56.36
var. motia)
2. Pipal (Ficus sp.) 10 3.45 37.27
3. Eucalyptus (Eucalyptus sp.) 10 3.58 34.90
4. Neem (Azadrachta indica) 10 3.75 31.81
5. Garlic (Allium sativum) 10 4.05 26.36
6. Datura (Datura fastussa) 10 4.34 20.36
7. Onion (Allium cepa) 10 5.05 8.18
8. Control (untreated) 5.50
C.D at 5% 0.1986
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Table 2. Inhibiting effect of different bio-agents on the growth of Fusarium oxusporum f. sp. ciceri in vitro

incubated of 28+1°C.

S. No. Bio-agents Average Per cent inhibition over
diameter of | control
fungal
colony(cm)

1. Trichoderma viride + Fusarium oxysporum f. | 3.05 62.57

sp. Ciceri

2. Trichoderma koningii + Fusarium oxysporum f. | 3.41 58.15

sp. ciceri

3. Trichoderma harzianum + Fusarium oxysporum | 3.52 56.80

f. sp. ciceri

4, Trichoderma longibrachiatum + Fusarium | 4.04 50.42

oxysporum f. sp. ciceri

5. Trichoderma hamatum + Fusarium oxysporum | 4.50 44.18

f. sp. ciceri
6. Chaetomium globosum + Fusarium oxysporum | 4.84 40.61
f. sp. ciceri
7. Control 8.15
C.D. at5% 0.2714
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the management of Fusarium wilt of chick pea.
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