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ABSTRACT

During the present studies, weeds found in fields were screened to observe
their antifungal activity against major seed borne fungi of groundnut i.e.
Aspergillus flavus Link ex Fr. and Aspergillus niger van Tieghem. To study
the antifungal mechanism of plant extract, poisoned food technique was
followed. The efficacy of weed extracts was expressed as percent inhibition
of mycelial growth over control. Among these weeds Parthenium
hysterophorus L. and Commelina benghalensis L. found to be most effective
against major seed borne fungi of groundnut i.e. Aspergillus flavus Link ex
Fr. and Aspergillus niger van Tieghem.

Keywords: Aspergillus flavus,
Parthenium hysterophorus.
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INTRODUCTION

Plant disease causing pathogens are mostly seed borne and seed
transmitted. Seed-borne pathogens cause diseases of seed, seedling,
and adult plants at various growth stages (Sangvikar, 2012).
Approximately 5-15 % loss in the initial crop stand is due to seed-rot
and seedling collapse (Pande and Narayana Rao, 2000). It is estimated
that about 4% of the world’s grains are lost due to biodeterioration
caused by seed borne fungi (Clerke, 1966).

In recent years much attention has been given to non-chemical systems
for seed treatment to protect them against seed-borne pathogens. Plant
extracts have played significant role in the inhibition of seed-borne
pathogens and in the improvement of seed quality and field emergence
of plant seeds (Patel et al., 2007).

In India many unwanted plants so called weeds are very common,
dominant and wide spread in the crop fields. In India diversity of
unwanted plant in crop fields is very common, dominant and easily
available. Weeds also occupy almost all open spaces. They spread like
wildfire and grow abundantly in the crop fields, forest and roadsides.

During botanical excursions to different parts of this phytogeographic
region every year, it is observed fact that weeds produce a huge
biomass. This fact promoted to work on the present research topic.
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The present investigation is undertaken to study the
efficacy of common, dominant and easily available
weeds in the crop fields against the seed borne fungi in
a cost-effective and eco-friendly manner.

MATERIALS AND METHODS

i) Collection of seed samples

The method described by Paul Neergaard (1977) has
been adopted for the collection of seed samples.
Accordingly, three random samples of seeds (half Kg
each) were collected from oil mills and market places.
Groundnut cultivars used in the present study are
TAG-24 and SB-XI.

ii) Detection of seed mycoflora

The seed mycoflora was detected by using standard
moist blotter paper method as recommended by
International Seed Testing Association (ISTA, 2003),
Neergaard, (1977) and Agarwal, (1976).

iii) Identification of seed-borne fungi of groundnut
The seed borne fungi were preliminary identified on
the basis of sporulation characters like asexual or
spores or fruiting Detailed
examination of fungal characters was done under
compound microscope and their identification was
confirmed with the help of Ilatest manuals,
(Subramanian (1971), Neergaard and Mathur (1980),
Jha (1993) and Mukadam (1997). Pure culture of the
identified fungi was prepared and maintained on PDA
(Potato Dextrose Agar) slants.

sexual structures.

iv) Preparation of weed extracts

Fresh samples were washed in tap water and finally
washed thrice using sterilized distilled water. They
were crushed in a sterilized pestle and mortar by
adding a little quantity of sterile distilled water just
enough to crush the sample easily. The extracts were
collected by filtering through the two layers of muslin
cloth. Finally, filtrates thus obtained from the leaves
were used as stock solution (Kuntal Das, 2010).

v) Studies on antifungal activity of extracts of
weed biomass on fungal growth in vitro

To study the antifungal mechanism of plant extract,

poisoned food technique was followed as suggested by

Nene and Thapliyal (1982). Fresh weed extract stock

solution was used at three concentrations (1 %, 5 %

and 10 %) prepared by mixing aseptically 1 ml, 5 ml
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and 10 ml of stock solution in 100 ml semisolid
sterilized potato dextrose agar medium (Tiwari et al,
2005). Three replications were maintained for each
treatment. Suitable control plates were maintained.
Each plate was seeded with 5 mm mycelial discs
aseptically taken from the periphery of 7 days old
culture and incubated at 27°C till the growth of the
colony touched the periphery in control plate. Mean
colony diameter in each case was recorded (Dange,
2009).

vi) Efficacy of extracts of weed biomass against
mycelial growth of Aspergillus niger van Tieghem
by poisoned food technique.

The efficacy of weed extracts was expressed as per

cent inhibition of mycelial growth over control which

was calculated by using the formula as given by

(Verma and Kharwar, 2006).

Mycelial growth (control) — Mycelial growth(treatment)

% inhibition=
6 Inhibition Mycelial growth (control)

X100

RESULT

i) Detection of seed mycoflora

In order to study varietal variations in the seed
mycoflora, seeds of Groundnut variety TAG-24 and SB-
X1 were plated on moist blotters and the percent
incidence of seed-borne fungi was recorded and
presented in table-1.

From the results it is clear that, there was variation in
the degree of incidence of mycoflora in groundnut
variety TAG-24
maximum seed mycoflora including ten fungi while
variety SB-XI showed presence of only two fungi. The
seeds of both the varieties, TAG-24 and SB-XI
invariably showed presence of Aspergillus niger and
Aspergillus flavus.

varieties. Groundnut showed

i) Identification of seed-borne fungi of groundnut

Taxonomic identification of fungi (based on
microscopic characteristics) was carried out according
to International Scientific Mycological References and
with the help of Information Bulletin of International
Crops Research Institute for the Semi-Arid tropics
(ICRISAT), Pantancheru, Andhra Pradesh (India).
Microscopic characteristics for the identification were
conidial head, conidia shape, roughness and vesicle
serration, etc were taken into consideration.
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ii) Antifungal activity of extracts of weed biomass
against seed borne pathogens of Groundnut by
Poisoned food technique.

During the present investigation it was noticed that

the seed borne fungi, Aspergillus niger and Aspergillus  in table- 2 and 3 and Photo plate - 1,2,3 and 4.

Table- 1: Seed Mycoflora of Groundnut varieties TAG-24 and SB-XI (Moist Blotter Plate Method).

flavus were dominant causing heavy damage to
Groundnut seeds. Hence antifungal activity of extracts
of weed biomass was tested against these pathogens
by Poisoned food technique. The results are mentioned

Varieties of Groundnut

::. Seed borne Fungi Per cent incidence of seed-borne fungi
TAG-24 SB-XI

1  Alternaria alternata (Fr.) Keissler 10 -

2 Aspergillus candidus Link 10 -

3 Aspergillus flavus Link ex Fr. 20 10
4 Aspergillus fumigatus Fresenius 10 -

5  Aspergillus niger van Tieghem 40 25
6  Aspergillus terreus Thom. 10 -

7  Fusarium oxysporum Schlechtend emend Sny. & Hans. 10 -

8  Macrophomina phaseolina (Tassi) Goldanich 10 -

9  Rhizopus nigricans Ehrenb. 20 -
10  Sclerotium rolfsii Sacc. 05 -

(10 % Aq. Extract)

N\

Control

N\

(10 % Aq. Extract)

(10 % Aq. Extract)

Photo Platel: Antifungal Activity of Parthenium hysterophorus L. against Aspergillus niger van Tieghem
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N

N

(10 % Ethanolic
Extract)

(10 % Aq. Extract)

Control

Photo Plate 2: Antifungal Activity of Commelina benghalensis L. against Aspergillus niger van Tieghem

(10 % Aq. Extract ) | (10 % Aq. Extract )

Control

-

. Extract )

(10 % Aq. Extract ) (10 % Aq

Photo Plate 3: Antifungal Activity of Parthenium hysterophorus L. against Aspergillus flavus Link ex Fr.

NN

o h :
(10 % Ethanolic (10 % Aqueous
Extract) Extract)

Photo Plate 4: Antifungal Activity of Commelina benghalensis L. against Aspergillus flavus Link ex Fr
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Table 2: Antifungal activity of extracts of weed biomass against Aspergillus niger van Tieghem by poisoned food

technique.
Sr Mean colony diameter (in mm)
No' Name of Weeds Part Used Aqueous Extracts Ethanolic Extracts
) 1% 5% 10% 1% 5% 10%
. Leaves 37 35 35 36 35 34
1 Argemone maxicana L.
Stem 39 36 36 38 37 35
Leaves 18 14 12 16 14 11
2 Commelina benghalensis L.
Stem 32 27 26 30 27 25
Leaves 38 37 35 37 37 35
3 Cynodon dactylon (L.) Pers.
Stem 39 37 33 38 35 32
Leaves 35 35 32 34 33 30
4 Cyperus rotundus L. -
Rhizome 39 37 33 38 35 32
o Leaves 40 40 40 38 35 34
5 Euphorbia hirta L.
Stem 39 38 38 39 39 36
. Leaves 15 11 08 14 11 09
6 Parthenium hysterophorus L.
Stem 22 15 12 22 14 12
Leaves 45 42 40 45 40 40
7 Phyllanthus amerus Schumach.& Thonn
Stem 43 41 40 42 41 41
Leaves 30 30 29 30 28 27
8 Portulaca oleracea L
Stem 30 30 27 30 28 28
Leaves 35 34 32 36 32 32
9 Solanum nigrum auct.
Stem 36 35 35 35 30 30
. Leaves 47 45 42 45 43 42
10 Tridex procumbens L.
Stem 50 50 49 47 47 45
11 Control 100 100
S.E.+ 1.37 1.10 1.40 1.98 1.33 1.25
Leaves C.D. at
0.05% 4.04 3.24 4.12 5.83 3.92 3.70
S.E. + 1.05 0.95 1.23 1.34 0.97 1.20
Stem C.D. at
0.05% 3.11 2.81 3.63 3.95 2.88 3.54

a) Antifungal activity of extracts of weed biomass
against Aspergillus niger van Tieghem by
poisoned food technique.

From the results presented in table-2 and Photo plate: 1

and 2, it is clear that maximum antifungal activity was

in Parthenium hysterophorus L. at the
concentration of 10 % Aqueous and 10 % Ethanolic
extracts as compared with control (100 mm). All the
test parts of Parthenium hysterophorus L. (Root, Stem,

Leaves and Flowers) showed maximum antifungal

activity in all the concentrations and in both Aqueous

and Ethanolic extracts.

observed

Among the root, stem, leaves and flowers extracts of
Parthenium hysterophorus L., 10 % Aqueous and 10 %

www.ijlsci.in
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Ethanolic flower extracts were found most effective
against Aspergillus niger, followed by 10 % Aqueous
and 10 % Ethanolic leaf extracts of Parthenium
hysterophorus L. Out of the ten weeds tested the leaf
extracts of Commelina benghalensis L. also showed
inhibitory action over the mycelial growth of
Aspergillus niger. 10 % Aqueous and 10 % Ethanolic
leaf extracts of Commelina benghalensis L. were found
to be effective than 1 % and 5 % leaf extracts. The weed
extracts of Tridex procumbens L. showed maximum
growth of the test fungus i.e. Aspergillus niger in all
concentrations clearly indicating least effective in
controlling the test pathogen followed by Aqueous and
Ethanolic root and leaf extracts of Portulaca oleracea L.
in all concentrations.
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From the results presented in table-2 and Photo platel
and 2 it is evident that root, stem, leaf and flower
extracts of Parthenium hysterophorus L. in both
Aqueous and Ethanolic forms and at all concentrations
(1 %, 5 % and 10 %) were found effective as compared
with other test weed extracts and with control.

b) Antifungal activity of extracts of weed biomass
against Aspergillus flavus Link ex Fr. by poisoned
food technique.

From the results presented in table-3 and Photo plate 3

and 4, it is clear that maximum antifungal activity was

observed in 10 % Aqueous and 10 % Ethanolic stem
extracts of Parthenium hysterophorus L. (05 mm and 06
mm respectively) followed by 10 % Ethanolic leaf
extracts of Commelina benghalensis L. (05 mm), 10 %
Aqueous and 10 % Ethanolic root extracts of
Parthenium hysterophorus L. (06 mm each) as
compared with control (100 mm). Other test weeds do
not show much antifungal activity as compared with
hysterophorus L. Commelina

Parthenium and

benghalensis L.

Table 3: Antifungal activity of extracts of weed biomass against Aspergillus flavus Link ex Fr. by poisoned food

technique.
Sr Mean colony diameter (in mm)
N(). Name of Weeds Part Used Aqueous Extracts Ethanolic Extracts
) 1% 5% 10% 1% 5% 10%
) Leaves 39 38 35 32 32 30
1 Argemone maxicana L.
Stem 38 38 38 35 32 30
) ) Leaves 11 09 07 11 07 05
2 Commelina benghalensis L.
Stem 25 24 20 26 25 25
Leaves 37 35 35 36 32 31
3 Cynodon dactylon (L.) Pers.
Stem 39 36 35 38 35 35
Leaves 35 34 32 34 32 30
4 Cyperus rotundus L. -
Rhizome 39 36 35 38 35 35
o Leaves 40 39 39 41 40 40
5 Euphorbia hirta L.
Stem 42 42 40 40 40 40
) Leaves 13 11 09 12 10 09
6 Parthenium hysterophorus L.
Stem 08 07 05 08 06 06
. Phyllanthus amerus Schumach.& Leaves 41 41 41 40 36 35
Thonn Stem 42 40 40 41 40 40
Leaves 28 28 27 25 22 22
8 Portulaca oleracea L.
Stem 28 25 25 24 20 20
. Leaves 37 35 35 35 32 30
9 Solanum nigrum auct.
Stem 39 38 35 35 30 30
Leaves 42 41 40 40 40 39
10 Tridex procumbens L.
Stem 45 43 42 45 40 40
11 Control 100 100
S.E. + 0.97 1.31 0.91 1.08 1.07 1.38
Leaves C.D. at
0.05% 2.86 3.86 2.68 3.20 3.16 4.07
S.E. + 1.20 1.70 1.81 1.20 2.15 1.27
Stem C.D. at
0.05% 3.55 5.00 5.33 3.55 6.33 3.74
Root 10 08 06 10 08 06
Parthenium hysterophorus L. Flower 09 08 06 10 08 07
Control 100 100
170 | Int. J. of Life Sciences, Volume 14 (2) 2026
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Table- 4: Efficacy of extracts of weed biomass against mycelial growth of Aspergillus niger van Tieghem by poisoned

food technique.

S Per cent mycelial inhibition
r.
No. DTG G e et e Aqueous Extracts Ethanolic Extracts
1% 5% 10% 1% 5% 10%
Leaves 63 65 65 64 65 66
1 Argemone maxicana L.
Stem 61 64 64 62 63 65
Leaves 82 86 88 84 86 89
2 Commelina benghalensis L.
Stem 68 73 74 70 73 75
Leaves 62 63 65 63 63 65
3 Cynodon dactylon (L.) Pers.
Stem 61 63 67 62 65 68
Leaves 65 65 68 66 67 70
4 Cyperus rotundus L. -
Rhizome 61 63 67 62 65 68
Leaves 60 60 60 62 65 66
5 Euphorbia hirta L.
Stem 61 62 62 61 61 64
Leaves 85 89 92 86 89 91
6 Parthenium hysterophorus L.
Stem 78 85 88 78 86 88
Leaves 55 58 60 55 60 60
7 Phyllanthus amerus Schumach.& Thonn
Stem 57 59 60 58 59 59
Leaves 70 70 71 70 72 73
8 Portulaca oleracea L
Stem 70 70 73 70 72 72
Leaves 65 66 68 64 68 68
9 Solanum nigrum auct.
Stem 64 65 65 65 70 70
Leaves 53 55 58 55 57 58
10 Tridex procumbens L.
Stem 50 50 51 53 53 55
11 Control 00 00
S.E. + 1.93 1.75 1.39 2.10 1.49 1.65
Leaves C.D. at
5.70 5.16 4.11 6.20 4.38 4.88
0.05%
S.E. + 1.59 1.59 1.53 1.37 1.57 1.54
Stem C.D. at
4.68 4.70 4.51 4.05 4.64 4.52
0.05%
. Root 82 88 90 83 88 90
Parthenium hysterophorus L.
Flower 86 88 93 86 88 93
Control 00 00

c) Efficacy of extracts of weed biomass against
mycelial growth of Aspergillus niger van Tieghem
by poisoned food technique.

The results are presented in table-4. From the results it

was observed that maximum per cent mycelial growth

inhibition of Aspergillus niger was done by 10%

Aqueous and 10% Ethanolic leaf extracts of Parthenium

hysterophorus L. (92 % and 91 % respectively) followed

www.ijlsci.in
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by 10 % Aqueous and 10% Ethanolic leaf extracts of
Commelina benghalensis L. (88 % and 89 %
respectively). Among all test weeds, leaf and stem
extracts of Tridex procumbens L. showed minimum per
cent mycelial growth inhibition. 1% Aqueous and 5 %
Aqueous stem extracts of Tridex procumbens L. showed
only 50 % muycelial inhibition of the test seed borne
fungus.
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d) Efficacy of extracts of weed biomass against
mycelial growth of Aspergillus flavus Link ex Fr by
poisoned food technique.

The results are presented in table-5. From the results it

was observed that maximum per cent mycelial growth

inhibition of Aspergillus flavus was done by 10%

Aqueous stem extract of Parthenium hysterophorus L

(95%) and 10% Ethanolic leaf extracts of Commelina

benghalensis L (95 %) followed by 5% and 10 %
Ethanolic stem extracts of Parthenium hysterophorus L.
(94 %) as well as 10% Ethanolic root extracts of
Parthenium hysterophorus L.

Among all test weeds, leaf and stem extracts of Tridex
procumbens L. and Euphorbia hirta L. showed minimum
per cent mycelial growth inhibition.

Table-5: Efficacy of extracts of weed biomass against mycelial growth of Aspergillus flavus Link ex Fr. by poisoned

food technique.

Sr Per cent mycelial inhibition
No. Name of Weeds Part Used Aqueous Extracts Ethanolic Extracts
) 1% 5% 10% 1% 5% 10%
Leaves 61 62 65 68 68 70
1 Argemone maxicana L.
Stem 62 62 62 65 68 70
. . Leaves 89 91 93 89 91 95
2 Commelina benghalensis L.
Stem 75 76 80 74 75 75
Leaves 63 65 65 66 68 69
3 Cynodon dactylon (L.) Pers.
Stem 61 64 65 62 65 65
Leaves 65 66 68 66 68 70
4 Cyperus rotundus L. -
Rhizome 61 64 65 62 65 65
o Leaves 60 61 61 59 60 60
5 Euphorbia hirta L.
Stem 58 58 60 60 60 60
. Leaves 87 89 91 88 90 91
6 Parthenium hysterophorus L.
Stem 92 93 95 92 94 94
. Phyllanthus amerus Schumach.& Leaves 59 59 59 60 64 65
Thonn Stem 58 60 60 59 60 60
Leaves 72 72 73 75 78 78
8 Portulaca oleracea L.
Stem 72 75 75 76 80 80
. Leaves 63 65 65 65 68 70
9 Solanum nigrum auct.
Stem 61 62 65 65 70 70
. Leaves 58 59 60 60 60 61
10 Tridex procumbens L.
Stem 55 57 58 55 60 60
11 Control 00 00
S.E. + 1.93 2.1 2.49 2.54 2.04 2.30
Leaves
C.D. at
0.05% 5.68 6.20 7.33 7.47 6.00 6.77
S.E. + 2.40 1.86 2.25 2.11 2.30 2.28
Stem
C.D. at
0.05% 7.08 5.48 6.64 6.22 6.77 6.71
Root 90 92 94 90 92 94
Parthenium hysterophorus L.
Flower 91 92 94 90 92 93
Control 00 00
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DISCUSSION

i) Seed mycoflora of Groundnut

Variation in the composition of seed mycoflora in
different varieties of Groundnut gives an idea about
the degree of varietal resistance against the incidence
of seed borne fungi. It is clear from the data
summarized in table 1 that seeds of variety TAG-24
showed maximum seed mycoflora including then fungi
while variety SB-XI showed presence of only one
fungus. The seeds of all five varieties invariably
showed presence of Aspergillus niger.

Similar type of variations in mycoflora in different
varieties of Groundnut has been reported by various
workers. Embaby and Adbal- Galil (2006), Hossain et
al, (2007), E1-Wakil et al, (2007) also studied the seed
mycoflora of Groundnut and reported varietal
variations in Groundnut. Biradar (2010) also reported
varietal variations in the seed mycoflora of different
Groundnut varieties by blotter, agar and seed washet
methods.

Jogdand and Talekar (2010) isolated seed mycoflora of
four groundnut varieties by standard blotter paper
method and agar plate method and found that
Aspergillus  flavus, Aspergillus niger, Fusarium
oxysporum, Macrophomina phaseolina and Penicillium
sp. were predominant.

ii) Antifungal activity of extracts of weed biomass

against seed borne fungi of groundnut
Similar types of results were reported by many
workers. Patel et al, (2007) screened six weeds for
their antifungal activity and found that leaf extracts of
Parthenium hysterophorus L. inhibited growth of
Aspergillus niger, Aspergillus flavus, Aspergillus niger
and Aspergillus awamori.

Deepak Sharma et al, (2009) also reported antifungal
activity extracts of Parthenium hysterophorus L.
against Aspergillus niger.

However, during present studies, it was observed that
literature regarding antifungal activity of Commelina
benghalensis L. against
Aspergillus flavus remain unreported till date hence
the leaf extracts of Commelina benghalensis L. which
were found effective against Aspergillus niger and
Aspergillus flavus after Parthenium hysterophorus L. is
reported for the first time.

Aspergillus  niger and

www.ijlsci.in
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iii) Efficacy of extracts of weed biomass against
seed borne fungi of groundnut

Extracts from common weed biomass show strong
potential as eco-friendly, botanical treatments to
suppress seed-borne fungi in groundnut (such as
Aspergillus flavus and Aspergillus niger). Bioactive
secondary metabolites in weed leaves and stems
inhibit mycelial growth and spore germination without
toxic chemical residues.
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