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ABSTRACT

Fungitoxic effects of three homeo-fungicides viz;, Rigrous, Ventage, Vampire and six methanolic plant extracts viz;
Garlic Extract, Ginger Extract, Akk Leaf Extract, Neem Leaf Extract, Moringa Leaf Extract and Parthenium Leaf Extract
at nine different concentrations viz; 5, 10, 20, 50, 100, 150, 300, 500 and 1000 pg/ml were tested in vitro by applying
poisoned food technique method at an incubation period of nine days at 25 * 2°C. Mycellial growth of the fungus in
response to various homeo-fungicidal at different concentrations was compared Vampire proved to be the best as it
has reduced the mycelial colony (83.4 percent) which was followed by Rigrous (82.2 percent), while Vantage proved
to be the least effective (76.5 percent) at highest concentration (1000 pg/ml). None of the other homeo-fungicides
have completely checked the mycelial growth of F. oxysporum f.sp. pisi. The experiment was arranged in randomized
complete design (CRD) However, when growth of the fungus in response to various methanolic plant extracts and
their concentrations were compared, Neem leaf extract proved to be the best as it had given the maximum colony
reduction (60.5 percent) followed by Ginger extract (57.7 percent), while Parthenium leaf extract proved to be the
least effective (25.4 percent) at highest concentration (1000 pug/ml). None of the tested Plant extracts and their
concentrations tested has completely checked the mycelial growth. There was an overall trend of reduction in
mycellial growth of fungus with an increase in the concentration of homeo-fungicides and methanollic plant extracts.
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INTRODUCTION

Pea (Pisum sativum) which is commonly known as garden
pea belongs to family Leguminosae. It is important
contributor to developing farming systems in which low-
input are required as this crop add nitrogen by fixing
atmospheric nitrogen in the roots of pea plants. It also
serves as opportunity crop which reduces the use of inputs
(Smykal et al, 2012). Leguminosae family comprises of
18,000 species categorizing in 650 genera, which provides
it the status of third largest family among the flowering
plants (Lewis et al, 2005). According to With reference to
economical point of view, it is the second most imperative
family after grass family (Poaeceae) which accounts almost
27% of crops of the world (Graham, et al,, 2003).
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In Pakistan, total area under cultivation of pea crop during
2011-12 was 15.8 thousand hectares and production was
105.0 thousand tons with an average yield of 587 kg per
hectare (Pak. Economic Survey, 2013). Out of which 7456
tons was exported with earnings of 518 Million Rs., which
holds the biggest figure in the export income among the
vegetables export. During the same year, production
share of Punjab, Sindh, K.P.K. and Bloachistan was 71.2,
4.7, 12.8 and 11.3 thousand tons, respectively (Pak.
Economic Survey, 2013).

In spite of all above mentioned plant’s high efficiency for
nutrient usage and environmental aspects, the yield of pea
crop is decreasing day by day. This is mainly due to the
attack of many soil and air borne pathogens. Pea is an
early winter season crop and its climatic conditions
favour the attack and invasion of the soil and air borne
pathogens. A number of pathogens including Ascochyta
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foot rot, bacterial blight, Rhizoctonia seedling blight,
Pythium blight, Powdery mildew, Downy mildew;
Aphanomyces root rot and Fusarium wilts (Hadwiger,
2008). Out of these diseases Fusarium wilt caused by
Fusarium oxysporum f.sp. pisi is the major damaging factor
to the production of pea.

The major losses are caused by fungal pathogens. Root
rot and wilts caused by Fusarium sp., are the major cause
of losses in pea production among other fungal
pathogens. This pathogen is capable of causing partial to
complete loss of crop and it is also capable of causing
huge damages to other such crops (Basu et al, 1973,
1976; Persson et al.,, 1997).

Fusarium wilt cause significant yield loss to winter crop
and it is more prevalent to heritage varieties, causing
yield losses up to 50%. No registered fungicide is
available for the control of wilt (Powell, 1993). Fusarium
wilt always remained a major threat to pea production as
this disease is unpredictable. It occasionally appears and
causes heavy crop losses. Need of the hour is to find out
the effective and potential ways, by which, we can control
this pathogen and be able to stop the economic losses
caused by this pathogen. Present study is designed to
check in vitro the efficacy of homeo-fungicides and
methanolic plant extracts at different concentration to
control the Fusarium oxysporium f.sp. pisi.

MATERIALS AND METHODS

The sensitivity of mycelial growth of Fusarium oxysporum
against different homeo-fungicides (Rigrous, Ventage and
Vampire) and methanolic plant extracts (Garlic Extract,
Ginger Extract, Akk Leaf Extract, Neem Leaf Extract,
Moringa Leaf Extractand Parthenium Leaf Extract) were
evaluated at different concentrations that are i.e. 5, 10, 20,
50, 100, 150, 300, 500 and 1000 pug/ml by using modified
Borum and Sunclair’s technique (1968).

A measured quantity of each of the homeo-fungicide and
methanolic plant extract was amended to autoclaved
garden pea seed meal agar medium for obtaining
required concentrations. Garden pea seed meal agar
Twenty five
milliliter of amended and non-amended medium was
poured in each of the four 90mm diameter Petri plates.
After solidification 5mm agar plugs containing Fusarium

without fungicide served as control.

oxysporum f.sp. pisi mycelium were cut from edge of 10
days old culture plates and was placed in the center of
each Petri dish with the help of sterilized needle. The
inoculated etri plates were incubated at 25 * 2°C. Radial
growth of Fusarium oxysporum f.sp. pisi was recorded in
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(mm) after every 24 hours for 9 days of incubation and
final data (after 9 days) was analyzed statistically to see
the difference among various treatments.

RESULTS AND DISCUSSION

Evaluation of homeo-fungicides against mycellial
growth of Fusarium oxysporum f.sp. pisi: Fungitoxic
effects of three Rigrous,
Ventageand Vampire at nine different concentrations viz;
5, 10, 20, 50, 100, 150, 300, 500 and 1000 pg/ml were
tested in vitro by applying poisoned food technique.

homeo-fungicides viz;

Analysis of variance shows highly significant results
homeo-fungicides, their concentration and interaction
between fungicides and fungicide concentrations. On the
other hand there was a continuous trend that with
increase in the concentration of homeo-fungicides
decrease was seen in the mycellial growth of the Fusarium
oxysporum f.sp. pisi (Table 1).

The results obtained on the fungitoxicity of homeo-
fungicides against Fusarium oxysporum f.sp. pisi in vitro
are presented in (Table 1). The fungitoxicity of three
homeo-fungicides varied greatly among each other and
their concentrations (Table 1). In general, there was a
significant decrease in mycellial growth of the fungus with
an increase in fungicidal concentration. However, when
growth of the fungus in response to various fungicidal
concentrations at an incubation period of nine days at 25
+ 2°C compared Vampire proved to be the best as it had
given the maximum control (83.4 %) followed by Rigrous
(82.2 %) on 1000 pg/ml concentration. While Vantage
proved to be the least effective (76.5 %) at highest
concentration (1000 pg/ml). None of the tested fungicides
have completely checked the mycelial growth of Fusarium
oxysporum f.sp. pisi. There was an overall trend that the
mycellial growth of Fusarium oxysporum fsp. pisi is
reduced with an increase in the concentration (Table 1).
Evaluation of Plant Extracts against mycellial growth
of Fusarium oxysporum f.sp. pisi: Fungitoxic effects of
six methanolic plant extracts viz; Garlic Extract, Ginger
Extract, Akk Leaf Extract, Neem Leaf Extract, Moringa Leaf
Extract and Parthenium Leaf Extract at nine different
concentrations viz; 5, 10, 20, 50, 100, 150, 300, 500 and
1000 pg/ml were tested in vitro by applying poisoned
food technique. Analysis of variance shows highly
significant results of plant extracts, their concentration
and interaction between plant extracts and their
concentrations. Mycellial growth of Fusarium oxysporum
f.sp. pisi (Table 2) was decreased with the increase in the
concentration of plant extracts.
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Table 1 Effect of homeo-fungicides on percent reduction in mycellial growth of Fusarium oxysporum f. sp. pisi at

different concentrations.

Concentration Homeo-Fungicides
Rigurous Ventage Vampire Control

5 pg/ml 36.7 «cd 36.7 «cd 469 de 6.8
10 pg/ml 39.5 cde 39.5 cde 424 de 6.2
20 pg/ml 30.3 bcd 18.6 abc 829 f 6.8
50 pg/ml 785 f 304 cd 11.2 abc 6.2
100 upg/ml 65.5 ef 371 «od 823 f 6.8
150 upg/ml 65.2 ef 757 f 776 f 6.2
300 pg/ml 781 f 69.3 ef 734 f 6.8
500 pg/ml 76.6 f 69.2 f 776 f 6.2
1000 pg/ml 822 f 765 f 834 f 6.8

The results obtained on the fungitoxicity of methanolic
plant extracts against Fusarium oxysporum f.sp. pisi in
vitro are presented in (Table 2). The fungitoxicity of six
methanolic plant extracts varied greatly among each
other and their concentrations (Table 2). In general,
there was a decrease in myecellial growth Fusarium
oxysporum f.sp. pisi with an increase in concentration of
methanolic plant extracts. However, when growth of the
fungus in response to various methanolic plant extract
concentrations after an incubation period of nine days at
25 + 2°C was compared, Neem leaf extract proved to be
the best as it had given the maximum control (60.5 %)
followed by Ginger extract (57.7 %) on 1000 pg/ml
concentration. While Parthenium leaf extract was
proved to be the least effective (25.4 %) at highest
concentration (1000 pg/ml). None of the tested Plant
extracts and their concentrations tested has completely
checked the mycelial growth of Fusarium oxysporum f.sp.
pisi. Although there was an overall trend of reduction in
mycellial growth of Fusarium oxysporum f.sp. pisi with an
increase in the concentration of methanolic plant
extracts (Table 2).

DISCUSSIONS

The fungitoxicity of three homeo-fungicides varied
greatly among each other and their concentrations
(Table 1). Vampire proved to be the best as it had given
the maximum control (83.4 %) followed by Rigrous
(82.2 %) on 1000 pg/ml concentration, while Vantage
proved to be the least effective (76.5 %) at highest
concentration (1000 pg/ml). None of the tested homeo-
fungicides have completely checked the mycelial growth
of Fusarium oxysporum f.sp. pisi. There was an overall
trend that the mycellial growth of Fusarium oxysporum
f.sp. pisi was reduced with an in the
concentration (Table 1).

Incessant and extensive use of the synthetic pesticides

increase
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are posing serious problem to the life supporting
systems due to their residual toxicity (Lynch, 1983; Bull
et al, 2002; Landa 1997; Pavlou et al., 2002; Datnoff et
al, 1995 and Bell et al, 1988). Considering the
deleterious effects of synthetic pesticides on life
supporting systems, there is an urgent need to search for
alternative approaches for the management of plant
pathogenic microorganisms (Alabouvette, 1990). Strains
of several bacterial species such as Bacillus,
Pseudomonas and recently the Rhizobium group were
found to effectively control various soil-borne plant
pathogenic fungi under greenhouse and field conditions
(Prusky et al., 1994).

Fungitoxic effects of six methanolic plant extracts viz;
Garlic Extract, Ginger Extract, Akk Leaf Extract, Neem
Leaf Extract, Moringa Leaf Extract and Parthenium
Leaf Extract at nine different concentrations was
tested in vitro by applying poisoned food technique.
Analysis of variance shows highly significant results
of plant extracts, their concentration and interaction
between plant extracts and their concentrations.
Mycellial growth of Fusarium oxysporum f.sp. pisi was
decreased with the increase in the concentration of
plant extracts.

Neem leaf extract proved to be the best as it had given
the maximum control (60.5 %) followed by Ginger
extract (57.7 %) on 1000 pg/ml concentration. While
Parthenium leaf extract was proved to be the least
effective (25.4 %) at highest concentration (1000
pg/ml). None of the tested Plant extracts and their
concentrations tested has completely checked the
mycelial growth of Fusarium oxysporum fsp. pisi.
Although there was an overall trend of reduction in
mycellial growth of Fusarium oxysporum f.sp. pisi with an
increase in the concentration of methanollic plant
extracts (Table 2).
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Table 2. Effect of methanolic plant extracts on percent reduction in mycellial growth of Fusarium oxysporum f.sp. pisi at different concentrations.

Concentration Garlic Extract Ginger Extract AKkk Leaf Extract Neem Leaf Extract =~ Moringa Leaf Extract = Parthenium Leaf Extract

5 pg/ml 23.0 cdefghi 30.9 defghij 28.3 defghij 24.1 cdefgh 11.6 abc 5.0 ab
10 pg/ml 25.0 efghijk 26.6 cdefgh 28.5 defghij 13.7 abcde 12.7 abced 8.0 abc
20 pg/ml 37.4 fghijklm 37.1 fghijklm 33.1 defghij 32.9 fghijkl 21.9 cdefg 17.0 abcde
50 pg/ml 31.0 fghijklm 41.7 ghijklm 33.4 fghijkl 35.7 fghijklm 35.5 fghijkl 23.7 bedef

100 pg/ml 39.9 fghijklm 53.3 klm 33.7 fghijkl 43.0 fghijklm 39.5 fghijkl 28.3 cdefgh

150 pg/ml 43.4 fghijklm 51.3 jklm 41.7 fghijklm 42.2 fghijklm 46.0 fghijklm 28.4 defghij

300 pg/ml 44.0 ghijklm 52.2 klm 40.8 fghijkl 54.8 ghijklm 40.7 fghijklm 39.2 fghijkl

500 pg/ml 44.2 hijklm 49.6 hijklm 37.8 fghijkl 57.81m 48.9 hijklm 38.0 defghij

1000 pug/ml 45.9 ijklm 57.7 Im 50.3 fghijklm 60.5 Im 55.3 jklm 41.2 fghijklm

Means sharing same letter does not differ significantly at P < 0.05

These results are also reported by Shukla and
Dwivedi (2012). Who are strongly agree to the
results and enforces use of plant extracts instead
of synthetic fungicides. Jamal-u-ddin hajano et al,
2012, stated the efficacy of Neem leef extract. But
according to their findings, Neem leaf extract
stood next to garlic extract which give them best
efficacy. None of the homeo-fungicides and
methanolic plant extracts had checked the
mycelial growth of Fusarium oxysporum f.sp. pisi
completely. Therefore, further studies should be
carried out to establish the effectiveness of
homeo-fungicides and methanolic plant extracts in
combination in vitro and in vivo.
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