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Antifungal activity of some plant extracts on some pathogenic fungi
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The inhibitory activity of five plant extracts viz. Artemisia absinthium L., Rumex
obtusifolius L., Taraxacum officinale Weber ex Wiggers, Plantago lanceolata L. and
Malva sylvestris L. were evaluated against the mycelial growth of three fungi
Alternaria alternata (Fr.) Keissler, Penicillium expansum Link ex Thom. and Mucor
piriformis Fisher that cause rot diseases in fruits and vegetables resulting in low
yield and quality of fruits and vegetables. Results revealed that all the concentrations
of plant extracts brought about significant inhibition in the mycelial growth of these
pathogenic fungi. However, the highest concentration caused maximum inhibition in
the mycelial growth followed by lower concentrations of plant extracts. The extract
of A. absinthium leaves at highest concentration (S) proved highly effective in
inhibiting the mycelial growth of all these pathogenic fungi followed by other plant
extracts. These plants thus may have potential as the new natural fungicide for
management of fungal rot diseases.

Keywords: Alternaria alternata; Penicillium expansum; Mucor piriformis; mycelial
growth; pathogenic fungi; plant extracts; concentrations

Introduction

Fruits and vegetables are attacked by wide range of fungi which are believed to cause
rot diseases (Snowdon 1990; Sokhi 1994; Fontma et al. 1996; Ali et al. 2005). It is esti-
mated that about 20–25% of the harvested fruits are decayed by pathogens during post-
harvest handling even in developed countries (Droby 2006; Zhu 2006). Many pathogens
including Alternaria species, Penicillium expansum and Mucor piriformis deteriorate
the quality of fruits, reduce the market values and make them unfit for human consump-
tion. Various chemical products have been used for the control of post-harvest fungal
rots and are common for management of these diseases, but the use of chemicals has
resulted in the appearance of new pathogen races which are resistant to fungicides
(Spotts & Cervantes 1986) and are also harmful to environment and human health.
Plant extracts are therefore believed to be more acceptable and less hazardous than syn-
thetic compounds and can be therefore used as an alternative to synthetic antifungal
chemicals (Jobling 2000). Extracts obtained from many plants have recently gained
popularity and scientific interest for their antibacterial and antifungal activity (Lee et al.
2007; Verástegui et al. 2008; Santas et al. 2010). In an approach towards development
of eco-friendly antifungal control strategy, different concentrations of five plant extracts,
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viz. Artemisia absinthium L., Rumex obtusifolius L., Taraxacum officinale Weber ex
Wiggers, Plantago lanceolata L. and Malva sylvestris L. were evaluated for their anti-
fungal activity in the present study.

Materials and methods

Different concentrations of aqueous extracts of leaves of five plants, viz. A. absinthium
L., Rumex obtusifolius L., Taraxacum officinale Weber ex Wiggers, P. lanceolata L.
and Malva sylvestris L. were used and evaluated for their effect on the mycelial growth
of A. alternata, P. expansum and M. piriformis causing rotting in fruits and vegetables.
For the preparation of different concentrations of plant extracts, 200 g of leaves of each
plant were washed with sterilised distilled water, grinded in Mortar and pestle using
200ml of double distilled water (Bhat & Sivaprakasan 1994). The material was
homogenised for 5min and filtered through double-layered muslin cloth followed by
Whattman’s filter paper No. 1. The filtrate was then centrifuged at 5000 rpm for 10min
and was considered as standard solutions (S). Then other concentrations such as S/2, S/
10 and S/100 were obtained by adding appropriate amount of sterilised distilled water
to standard concentration. Different concentrations of these extracts were mixed with
potato dextrose agar medium and the mixtures were poured into sterile Petri-plates.
After solidification, these Petri-plates were inoculated by placing 5mm mycelial discs
of the individual fungus in the centre of each plate. The discs were cut from the
actively growing colonies of A. alternata, P. expansum and M. piriformis. The pure cul-
ture of the tested fungi was prepared in our Plant Pathology Laboratory, Department of
Botany, University of Kashmir. Three replicates were maintained for each concentration.
The Petriplates were incubated at 24 ± 2 °C and observations on the mycelial growth of
test fungus were recorded after seven days of incubation. Plates of PDA without aque-
ous extracts served as control. The percent inhibition in growth due to different treat-
ments at different concentrations was computed as follows:

Mycelial growth inhibition ð%Þ ¼ ½ðdc� dtÞ=dc� � 100ð%Þ ð1Þ

where dc = average diameter of fungal colony in control and dt= average diameter of
fungal colony.

Results and discussion

It was observed from the results that the inhibitory activity of five plant extracts showed
significant variation against the mycelial growth of all the tested fungi, viz. A. alternata,
P. expansum and M. piriformis.

Effect of plant extracts on the mycelial growth of A. alternata (Fr.) Keissler

It was revealed from the results (Table 1, Figure 1) that different concentration of plant
extract caused significant inhibition in the mycelial growth of A. alternata. Among the
plant extracts used A. absinthium at highest concentration, S was found to be the most
effective against A. alternata and caused highest inhibition in the mycelial growth
(79.75%) followed by T. officinale (76.18%), M. sylvestris (72.61%), R. obtusifolius
(71.43%) and P. lanceolata (63.11%).
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Effect of plant extracts on the mycelial growth of P. expansum Link ex Thom

It was also observed from the results (Table 2, Figure 2) that different concentra-
tions of plant extract caused significant inhibition in the mycelial growth of P.
expansum. Among the plant extracts used, A. absinthium at highest concentration (S)
caused highest inhibition in the mycelial growth (75.42%) followed by R. obtusifo-
lius (73.68%), M. sylvestris (68.42%), T. officinale (66.68%) and P. lanceolata
(63.16%).

Table 1. Effect of plant extracts on the mycelial growth of A. alternata.

Concentration treatment

Mycelial growth inhibition (%)

S S/2 S/10 S/100

A. absinthium 79.75 67.86 46.43 30.95
R. obtusifolius 71.43 50.00 27.39 14.28
T. officinale 76.18 48.82 30.96 16.67
P. lanceolata 63.11 48.82 23.82 8.33
M. sylvestris 72.61 54.75 23.82 16.67

Table 2. Effect of plant extracts on the mycelial growth of P. expansum.

Concentration treatment

Mycelial growth inhibition (%)

S S/2 S/10 S/100

A. absinthium 75.42 61.41 43.84 22.79
R. obtusifolius 73.68 45.63 29.84 15.79
T. officinale 66.68 40.37 14.05 5.26
P. lanceolata 63.16 38.58 21.05 10.53
M. sylvestris 68.42 32.59 26.31 15.79

Figure 1. Effect of plant extracts on the mycelial growth of A. alternata.
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Effect of plant extracts on the mycelial growth of M. piriformis Fisher

The results also indicates (Table 3, Figure 3) that different concentration of plant
extracts caused significant inhibition in the mycelial growth of M. piriformis. Among
the plant extracts used, A. absinthium at highest concentration (S) brought about
highest inhibition in the mycelial growth (73.04%) followed by P. lanceolata (71.92%),
T. officinale (69.67%), R. obtusifolius (65.18%) and M. sylvestris (62.92%).

Thus, it is clear from the above study that the plant extracts of all the tested plants
proved effective against some tested pathogenic fungi in their different concentrations.
In the similar studies, several reports stated that the extracts of medicinal plants play an
important role in controlling many phytopathogenic fungi (Jacob & Sivaprakasan, 1994;
Arya et al. 1995; Lin et al. 2001; Okemo et al. 2003; Choi et al. 2004; Mares et al.
2004; Khalil et al. 2005; Abd-El-Khair & Haggag 2007; Perez-Sanchez et al. 2007;
Znini et al. 2011; Raji & Raveendran, 2013). Ogbebor et al. (2007) reported that
extracts of Ocimum basilicum L. and Allium sativum L. exhibited total inhibitory effects
on the mycelial growth of Colletotrichum gloeosporioides. Similar studies have been
carried out by Misra and Dixit (1976) on the antifungal activity of A. sativum against
18 different fungi and they reported that crude leaf extract of A. sativum inhibited the
mycelial growth of all the test fungi. Hossain et al. (1993) and Anwar et al. (1994)
reported antifungal activity of the leaf extracts of some medicinal plants on a number
of pathogens including Alternaria sp. and Rhizopus sp. Karade and Sawant (1999),
Datar (1999) and Anwar and Khan (2001) observed the same results with the plant
extracts of other plants. Mondall et al. (2009) reported the inhibitory effect of neem leaf

Figure 2. Effect of plant extracts on the mycelial growth of P. expansum.

Table 3. Effect of plant extracts on the mycelial growth of Mucor piriformis.

Concentration treatment

Mycelial growth inhibition (%)

S S/2 S/10 S/100

A. absinthium 73.04 58.44 35.96 22.48
R. obtusifolius 65.18 46.07 23.59 10.12
T. officinale 69.67 44.96 29.22 15.73
P. lanceolata 71.92 48.33 35.59 19.11
M. sylvestris 62.92 41.59 28.43 14.62
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extracts on seed borne fungi Aspergillus and Rhizopus. Baka (2010) reported the
antifungal activity of six medicinal plants Amaranthus spinosus, Barbeya oleoides,
Clutia lanceolata, Lavandula pubescens, Maerua oblongifolia and Withania somnifera
against five plant pathogenic fungi A. brassicae, A. solani, Botrytis fabae, Fusarium
solani and Phytophthora infestans. Taskeen-Un-Nisa et al. (2010, 2011) reported the
antimycotic activity of onion (A. cepa L.), garlic (A. sativum L.) and mint (Mentha
arvensis L.) plant extracts against some pathogenic fungi. Raji and Raveendran, (2013)
reported the antifungal activity of selected plant extracts against phytopathogenic fungi
Aspergillus niger. The present study indicated that the inhibitory effect of the plant
extracts on these pathogenic fungi might be attributed to the presence of some partially
effective antifungal ingredients in the plant extracts of all the test plants.
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