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Introduction

Abstract

Herbal fungicides are mostly used to control plant disease because of their eco-
friendly nature and cost effectiveness. The present investigation focuses on the
antifungal activity of some weed extracts viz., Achyranthes aspera, Parthenium
hysterophorus, Cannabis sativa, Calotropis gigantean, Chenopodium album,
Canada thistle, Phalaris minor, Cynoden dactylon, Argemone maxicana, Ageratum
conyzoides, and Lantana camera against seed-borne phytopathogenic fungi
causing wilt disease. Out of 11 weed tested, the extracts of Cannabis sativa,
Ageratum conyzoides and Argemone maxicana, were found most effective against
phytopathogenic fungi, Fusarium oxysporum. The MICs of the extracts were
found to be 6.25 X 104, 3.125 X 10-° and 3.125 X 105 pl/ml against the tested
pathogen respectively. On the basis of present results, the methanol extracts of
Cannabis sativa, Argemone maxicana, and acetone extract of Ageratum
conyzoides, can be used for the development of novel broad spectrum herbal
fungicidal formulations after in vivo and field trial. Which is in progress.

Plants are the most important source of chemical
compounds. Primary plant metabolism synthesizes
essential compounds, which are present in all plant
species. There is growing evidence that these
compounds when applied on other plants, they can
protect the plant from the pathogens and pests [1]. In
the search of environmentally safer, selective and
durable natural pesticides, structure identification of
these compounds is required [1]. A major factor for the
revival of weeds is their ability to resist pests and

pathogens in their environment. Thus, they could be a
potential source of antimicrobial compounds and their
identification is necessary to develop cheaper
pesticides [2]. The developments of resistance in weeds
to the common pesticides and the increasing
restrictions on the use of toxic material in the
environment have given an impetus to search for novel
plant protectants that interfere with the pathogenicity
factors [2-3]. Herbal fungicides are gaining growing
interest because of their eco-friendly attributes [4].
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Fungi are ubiquitous in the environment, and infection
due to fungal pathogens has become more common.
The genus Fusarium is widely distributed in nature and
its species are among the most common fungi on the
phyllosphere [5]. More than 800 million people in the
developing countries do not have adequate food
supplies and at least 10% of food is lost due to plant
diseases [6].

As compared to other plant parasites, fungi cause the
greatest impact with regard to diseases and crop
production losses. The most important method of
protecting the plants against the fungal attack is the use
of fungicides. However, many fungicidal agents
available in the market are toxic and have undesirable
effects on other organisms present in the environment
[7]. Some synthetic fungicides are non-biodegradable,
and hence can accumulate in the soil, plants and water,
and consequently effect the humans through the food
chain [7]. The development of resistance of pathogenic
fungi towards the synthetic fungicides is of great
concern. Therefore, it is desirable to use some
ecofriendly measures for the management of diseases.

Natural products seem to be a viable solution to the
environmental problems caused by the synthetic
pesticides and many researchers are trying to identify
the effective natural products to replace the synthetic
pesticides [8]. Similarly, the use of natural products for
the control of diseases in plants is considered as an
alternative source to synthetic pesticide due to their
lower negative impacts on the environment. Besides
being harmless and non-phytotoxic it has been proved
that plant extracts exhibit inhibitory effect on
pathogens. Several higher plants and their constituents
have been successful in plant disease control and have
proved to be harmless and non phytotoxic, unlike
chemical fungicides. The plant based fungicides are
cheap, locally available, non-toxic, and easily
biodegradable [9-11].

Although there is a growing interest in the use of
medicinal plants to control the plant diseases, only
about 2,400 plant species among more than 250,000
higher plants have been screened for the phytoactivity
[12-14]. There are evidences from earlier works that
several plant species possess antifungal and
antibacterial properties [15-22].

The present investigation is therefore, undertaken to
test the efficacy of common weed extracts against wilt
causing fungi.
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Material and Methods
Plant Materials

Eleven plants viz, Achyranthes aspera, Parthenium
hysterophorus, Cannabis sativa, Calotropis gigantean,
Chenopodium album, Canada thistle, Phalaris minor,
Cynoden dactylon, Argemone maxicana, Ageratum
conyzoides, and Lantana camera were collected from
local areas, near the Chaudhary Charan Singh
University Meerut (Table 1).

Preparation of plant extracts

One gram dried part of each plants were powdered
separately and then extracted in 10 ml of different
organic solvents viz.,, Acetone, Benzene, Chloroform,
Ethanol, and Methanol separately. The overnight
extracts were filtered with a Whatman’s no.1 filter
paper, and then extracted with rotary evaporation in
order to remove the solvents. After evaporation 10 ml
of DMSO (di methyl sulphoxide) were used for final
preparation.

Fungal strain

Wilt causing pathogen, Fusarium oxysporum were
obtained from Collection of Bio-resource type Culture,
Microbiology Department, CCS University, Meerut. The
culture was maintained on potato dextrose agar (PDA)
at 28+2°C.

Antifungal activity of different weed extracts

Antifungal screening of weed extracts were carried out
by Poisoned food technique [23] with slight
modifications [24]. 800 pl of PD broth were taken in 2
ml micro centrifuge tube (MCT), then 100 pl of the each
solvent extracts and 100 pl of inoculums suspension
(McFarland standard) were added separately. In
control DMSO were added in place of extracts in
appropriate amount. The test micro centrifuge tubes
were mixed well and incubated at 28+2°C for 24 hours.

After 24 hours sterile disc of 0.5 mm diameter were
dipped in the test as well as control suspension and
transferred on plain PDA medium in petriplate
separately. All inoculated petriplate were incubated at
28+2°C for 48 hours. After 48 hours, mycelia growth of
the test fungus was measured and compared with
control. The percentage of mycelia growth inhibition
was estimated by using following formula.

MGI%= Gc-Gt X 100/Gc
Where,
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MGI% = Mycelial growth inhibition
Gc = growth diameter in control
Gt = growth diameter in treatment

Determination of MICs of extracts by microtiter plate
assay

MIC (minimum inhibitory concentration) is expressed
as the lowest concentration, which inhibited the
growth. A broth microdilution assay was adopted using
96 well micro titer plates with resazurin [25]. It was
carried out to assess the microbial growth and
determine the Minimal Inhibitory Concentration.

The resazurin (oxydation-reduction indicator) solution
was prepared by dissolving a 270 mg tablet in 40 mL of
sterile distilled water.

A sterile 96 well microtiter plate was taken for the test.
50 ul of test extracts were pipetted into the first row of
the microtiter plate A1. Wells from A2 to H2 till A12 to
H12 were dispensed with 50 pl of nutrient broth. 50 pl
of test extract was transferred from test solution (A1-
H1) to next wells (A2-H2) and so on to create serial
dilutions. 30ul of the test culture were mixed in serially
descending concentrations to each well, from A2 to H2
till A12 to H12. In last 20 pl of resazurin solution was
added in all tested as well as control set. A11, A12 and
H11, H12 served as controls, 50 pl of DMSO were used
in place of extracts.

The plates were incubated at 30°C for 24 hours. The
colour change was then assessed visually. Any colour
changes from purple to pink or colourless were
recorded as positive. The lowest concentration at
which colour change occurred was taken as the MIC
value. The average of five values was calculated.

Table 1. List of weeds selected for antifungal activity
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Determination of minimum fungicidal concentration
(MFC) of the extracts

To determine the MFC for each set of wells at the MIC, a
loopful of broth were inoculated on sterile agar plate
separately. Plates were incubated at 30°C for 24h. After
incubation the concentration at which no visible
growth was observed as noted the MFC.

Results

In this study, we have tested the extracts of eleven
weed plants for their antifungal activity against wilt
causing fungi, Fusarium oxysporum. All the plant
extracts showed antifungal activity against Fusarium
oxysporum. Extracts of Cannabis sativa showed 84.21%,
Ageratum  conyzoides (84.21%) and Argemone
maxicana (61.84%). On the contrary, Fusarium
oxysporum was found to be more sensitive to Acetone
extracts of Ageratum conyzoides, which was 84.21%
inhibition (Table 2).

The minimum inhibitory concentration of the acetone
extracts was found 3.125 X 105 pl/ml and Methanol
extracts of Cannabis sativa, Parthenium hysterophorus
and Argemone maxicana was to be 6.25 X 10-4 pl/ml
(Table 3).

Discussion

Natural products from many plants are known to
control plant pathogens. Antifungal activity testing of
weeds remains an area of interest. However not many
reports are available on the exploitation of antifungal
property of weeds plants and even the data regarding
use of weeds as an antifungal agents are scanty [26].

Common Name Botanical Name Part Used Family
Chirchita Achyranthes aspera Stem , leaves Amaranthaceae
Carrot Grass Parthenium hysterophorus Leaves Asteraceae
Bhang Cannabis sativa Leaves Cannabaceae
Aak Calotropis gigantea Leaves Apocynaceae
Bathwa Chenopodium album Leaves Amaranthaceae
Corn thistle Canada thistle Leaves Asteraceae
Baluri Phalaris minor Stem, leaves, seed Poaceae

Doab Grass Cynoden dactylon Whole Plants Poaceae
Satyanashi Argemone maxicana Leaves Papaveraceae
Chick weed Ageratum conyzoides Whole Plants Asteraceae

Red Sage Lantana camera Leaves, flower Verbenaceae
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Table 2. Antifungal screening of weed plant extracts against wilt causing fungi Fusarium oxysporum

Plants Percentage of mycelial growth inhibition (MG1%)

AE BE CE EAE ME
Achyranthes aspera 1.31 5.26 26.31 15.78 11.84
Parthenium hysterophorus 35.52 28.94 22.36 2.6 43.42
Cannabis sativa 48.68 17.1 11.84 61.84 84.21
Calotropis gigantea 22.36 14.47 26.31 17.1 21.05
Chenopodium album 5.26 17.1 27.63 6.57 171
Canada thistle 1.31 10.52 18.42 9.2 1.31
Phalaris minor 3.94 13.15 22.36 3.94 22.36
Cynoden dactylon 6.57 7.8 15.78 7.89 5.26
Argemone maxicana 32.89 1.31 14.47 1.31 61.84
Ageratum conyzoides 84.21 3.94 26.31 39.47 13.15
Lantana camera 10.52 13.15 17.1 7.8 25

AE=Acetone Extract, BE=Benzene Extract, CE=Chloroform extract, EAE=Ethyl Acetate Extract, ME=Methanol extract

In the present the solvent extract of Ageratum
conyzoides, Cannabis sativa which recorded 84.21%
growth inhibition against Fusarium oxysporum,
followed by Argemone maxicana 61.84% growth
inhibition. Similar findings on antifungal and nature of
Cannabis sativa were documented [27]. Ageratum
conyzoides, Cannabis sativa, (84.21%) and Argemone
maxicana (61.84%) showed a broad spectrum
antifungal activity against wilt causing fungi Fusarium
oxysporum. The solvents based extracts of Ageratum
conyzoides and Cannabis sativa showed good activity
against  Fusarium  oxysporum at 100 pl/ml
concentrations. Our results also showed that the
Methanol extract of Argemone maxicana is highly active
against  Fusarium  oxysporum at 100 pl/ml
concentrations.

Table 3. Minimum inhibitory concentrations of
bioactive plant against Fusarium oxysporum.

Plant name Plant extract | Minimum inhibitory
concentrations
(1l/mi)

Cannabis Methanol 6.25 X 10*

sativa

Ageratum Acetone 3.125X 103

conyzoides

Parthenium Methanol 6.25 X 10

hysterophorus

Argemone Methanol 6.25 X 10

maxicana

The antimicrobial potency of plants is believed to be
due to tannis, saponins, phenolic Compounds, essential
oils and flavonoids [28]. The antimicrobial activity of
plant oils and extracts has formed the basis of many
applications, including raw and processed food
preservation, pharmaceuticals, alternative medicine
and natural therapies [29].

Thus, the extract of Cannabis sativa, and Ageratum
conyzoides could be a possible source to obtain new
and effective biofungicides to control Fusarium
oxysporum caused wilt disease in various crops.
Biofungicides are easily biodegradable, selective and
locally produced, especially for the farmers who cannot
afford expensive synthetics fungicides. By using weed
plant species as raw materials for plant derived
fungicides, can manage the disease, and at the same
time might create economic uses for these unwanted
species [30].

In order to maintain the productivity, more and more
chemicals are being added in the natural environment,
which enter the food chain through water, soil, and air
resulting serious harmful effects on human health [31].
According to the survey made by the WHO, more than
50,000 people in developing countries are annually
poisoned and 5,000 die as a result of the effects of toxic
agents, used in agriculture. In India 35,000 - 40,000
tons of hazardous chemicals are sprayed on the crops
every year, instead of helping the poor, these chemicals
are causing cancer, sterility and death [32].
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To avoid the use of these horrible diseases causing
synthetic chemicals, the plants and their products
should be utilized to combat phytopathogens. As plants
are known to possess various secondary metabolites,
which showed inhibitory effect against the growth of
pathogens. Keeping these problems in view, efforts are
underway to search economic safe phytochemicals,
which could be utilized for disease control.

The present investigation is important steps in
developing plant based fungicides which are
ecofriendly for the management of wilt diseases caused
by Fusarium oxysporum. Further investigation will be
carried out for the development of commercial
formulation based on field trial and toxicological
investigation.

Conclusion

The results of present study clearly demonstrates that
solvent extracts of Cannabis sativa, Ageratum
conyzoides and Argemone maxicana contains antifungal
constituents which can be used for the eco-friendly
management of the wilt disease caused by Fusarium
oxysporum.

References

[1] Manonmani K, Jayasekhar M, Gailce Leo Justin C,
Thangaselvabai T (2009) Identification of active
principle in the herbal extracts possessing
bactericidal action against citrus canker,
Xanthomonas axonopodis pv. citri., Indian ] Agric.
Res, 43 (2): 129-133.

[2] Dwivedi SK, Singh KP, (1998) Fungitoxicity of
some  higher plant products against
Macrophomina phaseolina (Tassi) Goid. Flavour,
Frag.]. 13:397-399.

[3] Karnwal P, Singh P, (2006) Antifungal activity of
Cassia fistula leaf extract against Candida
albicans. Iran. ]. Microbiol. 46(2): 169-170.

[4] Srivastava D, Singh P (2011) Antifungal potential
of two common weeds against plant pathogenic
fungi Alternaria sps., Asian ] Exp Bio Sci. 2(3):
525-528.

[5] Lopes MC, Martins V.C. (2008) Fungal plant
pathogens in Portugal: Alternaria dauci. Revista
Iberoamericana de Micologia 25:254-256.

[6] Strange RN, Scott PR (2005) Plant diseases: a
threat to global food security, Annu. Rev.
Phytopathol., 43: 83-116.

BB
Pal and Kumar, Current Discovery 2:1 (2013) 62-67

ISSN: 2320-4400
OPEN ACCESS JOURNAL

[71 Choi G], Jang KS, Kim ]S, Lee SW, Cho, ]JY, Cho KY,
Kim JC (2004) In vivo antifungal activities of 57
plant Extracts against six plant pathogenic fungi.
Plant Pathol. |, 3:184-191.

[8] Kim DI, Park JD, Kim SG, Kuk H, Jang M], Kim SS
(2005) Screening of some crude plant extracts
for heir acaricidal and insecticidal efficacies. J.
Asian Pacific Entomol., 8:93-100.

[9] Singh RN, Sindhu IR, Gupta K. (1986) Effect of
leaf exudates and extracts of apinach on some
phylloplane fungi. Acta Bot. Indica. 14: 104-110.

[10] Dubey RC (1991) Fungicidal effect of essential
oils of three higher plants on sclerotia of
Macrophomina phaseolina. Indian Phytopathol.
44:241-243.

[11] Alam S, Akhter M, Begum F, Banu MS, Islam MR,
Chawdhary AN (2002) Antifungal activities (in
vitro) of some plant extracts and smoke on four
fungal pathogens of different hosts. Pak. ]. Biol.
Sci. 5: 307-309.

[12] Oluwalana SA, Adekunle MF (1998), Forest plant
roots in household nutrition and health care in
Abeokuta, Ogun State. Nigeria ]J. Trop. For.
Resources, 1: 120-136.

[13] Oluwalana SA, Adetoro NA, Adekunle MF, Momoh
S. (1999) The use of boipesticides in indigenous
cropping systems in Ogun State Nigeria.
Bioprospector, 2:1-10.

[14] Khafagi IK, Dewedar A (2000) The efficiency of
random versus ethno-directed research in the of
sinai medicinal plants for bioactive compounds. .
Ethnopharmacol., 71: 365 - 376.

[15] Manoharachary C, Gourinath A, (1988) Effects of
plant extracts on four pathogenic fungi.
Proceeding of 5th International Congress of Plant
Pathology Kyoto, Japan.

[16] Bandara BMR, Kumar NS, Samaranayake KMS
(1989) An antifungal constituent from the stem
bark of Butea monosperma. ]J. Ethnopharmacol,
25:73-75.

[17] Srivastava AK, Lal B, (1997) Studies on
biofungicidal properties of leaf extract of some
plants. Indian phytopath., 3:408-411.

[18] Maji MD, Chattopadhyay S, Kumar P
Saratchandra B (2005) In vitro screening of
some plant extracts against fungal pathogens of

Citation: Pal GK and Kumar B (2013) Antifungal activity of some common weed extracts against wilt causing fungi, Fusarium oxysporum,

Current Discovery 2(1): 62-67.



[19]

[22]

[25]

mulberry (Morus spp.). Arch. Phytopathol. Pfl,, 3:
157-164.

Nduagu C, Ekefan EJ, Nwankiti AO (2008) Effect
of some crude plant extracts on growth of
Colletotrichum capsici (Synd) & Bisby, causal
agent of pepper anthracnose. ]. Appl. Biosci., 2:
184 -190.

Yasmin M, Hossaini, KS, Bashar MA, (2008) Effect
of some angiospermic plant extracts on in vitro
vegetative growth of Fusarium Moniliforme.
Bangladesh ]. Bot., 1: 85-88.

Harlapur SI, Kulkarani MS, Wali, Kulkarani MCS,
(2007) Evaluation of plant extracts, bioagents
and fungicides against Exserohilum turcicum
(Pass.) Leonard and Suggs. causing turcicum leaf
blight of maize. Karnataka J. Agric. Sci.,, 3: 541-
544.

Akinbode OA, lkotun T, (2008) Evaluation of
some bioagents and botanicals in in vitro control
of Colletotrichum destructivum. Aftr. ]J. Biotechnol,,
7:868-872.

Grover RK, JD Moore (1962) Toximetric
studies of fungicides against brown rot organism.
Sclerotina fruticola. Phytopathology 52: 876-880.

Shahi SK, AC Shukla, A Dikshit (1999) Antifungal
studies of some essential oils at various pH levels
for betterment of antifungal drug response. Curr.
Sci 77: 703-706.

Sarker, S. D., Nahar L and Kumarasamy (2007).
Microtiter Plate -Based antibacterial assay

67

Pal and Kumar, Current Discovery 2:1 (2013) 62-67

[26]

[27]

[28]

[29]

[30]

[31].

[32]

ISSN: 2320-4400
OPEN ACCESS JOURNAL

incorporating resazurin as an indicator of cell
growth, and its application in vitro antibacterial
screening of phytchemical. Method, 42 (4): 321-
324,

Srivastava D, Singh P (2011) Antifungal potential
of two common weeds against plant pathogenic
fungi Alternaria sps., Asian ] Exp Bio Sci. 2(3):
525-528

Tapwal A, Nisha, Garg S, Gautam N, Kumar R,
(2011) In Vitro Antifungal Potency of Plant
Extracts Against Five Phytopathogens Brazilian
Arch. of Biol. and Tech, 54:1093-1098.

Reynolds JEF, Martindale, (1996) “The Extra
Pharmacopoeia”, 31st edition London, Royal
Pharmaceutical Society of Great Britian,

Lis-Balchin M, Deans SG, (1997) “Bioactivity of
selected plant essential oils against Listeria
monocytogenes (L.)”, ]. of Appl. Bacteriol, 82: 759-
762.

Srivastava D, Singh P (2011) Antifungal potential
of two common weeds against plant pathogenic
fungi- Alternaria sps. Asian ].Exp.Biol.Sci.2(3) :
525-528.

Ramachandra TV, Nagarathna AV, (2003) Eco-
degradation, Biodiversity and Health, Current
Science 85 (6):1368-1369.

Das, T. (1983). “Death in the Garb of Pesticides”.
The Hindustan Times. Dec. 30,

Citation: Pal GK and Kumar B (2013) Antifungal activity of some common weed extracts against wilt causing fungi, Fusarium oxysporum,

Current Discovery 2(1): 62-67.



	Article Information          Abstract
	Acknowledgements:
	All Right Reserved
	Introduction
	Material and Methods
	Results
	Discussion

