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Abstract

Present study was conducted to evaluate the fungicidal property of methanolic extracts of some
indigenous plants of Karachi such as Hibiscus rosa-sinensis (leaves), Thespesia populnea (leaves, stem and
fruit), Withania somnifera (leaves and stem), Solanum surattense (shoot) and Melia azedarach (fruit) against
common soil-borne phytopathogens viz., Macrophomina phaseolina, Rhizoctonia solani and Fusarium
oxysporum by using food poison technique. Among the eight methanolic extracts of tested parts of plants,
seven showed antifungal activity, of which T. populnea leaves and S. surattense shoots inhibited growth of
all three test pathogens. Leaves of H. rosa-sinensis did not exhibit antifungal activity. T. populnea (leaves
and stem), W. somnifera (stem) and M. azedarach (fruit) suppressed growth of Rhizoctonia solani by 100%.
T. populnea leaves and M. azedarach fruit inhibited growth of M. phaseolina by 100% and 82%, respectively
T. populnea leaves inhibited 99% mycelial growth of F. oxysporum. It is concluded that the methanolic
extracts of the tested indigenous plants contain natural fungicidal compounds, which can be used for the

control of common soil-borne pathogens.
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Introduction

Soil contains diverse communities of microorganisms
some of which are capable of damaging plants and are
referred to as soil-borne plant pathogens. A detrimental
interaction between a soil organism and a plant is often
highly specific (Agrios, 2005). Highly specialized
interactions between soil organisms and plants can Kill
seedlings and even adult trees (Agrios, 2005).
Macrophomina phaseolina (Tassi) Goid is one of the most
damaging soil-borne pathogens, infecting about 500 plant
species in more than 100 families throughout the world
(Mihail & Taylor, 1995). High variation in pathogenecity
or genetic diversity or both has been reported in M.
phaseolina that confirms the ability of the pathogen to
survive and adapt to the varied environmental conditions
(Mayek-Perez et al., 2001; Baird et al., 2010). Rhizoctonia
solani Kuhn is another very common soil-borne plant
pathogenic fungus with a great diversity of host plants,
causing seed decay, damping—off, stem canker and some
other diseases (Parameter, 1970). Fusarium species are the
most diverse and widely dispersed plant pathogenic fungi
(Agrios, 2005). The genus Fusarium poses a multifaceted
threat to global crop production (Summerell et al., 2001).
Root rot caused by F. oxysporum Snyd & Hans., is one of
the dominant soil-borne disease due to which losses occur
in both greenhouse and field condition (Hartman &
Fletcher, 1991).

The fungal plant diseases are traditionally controlled
by chemical fungicides but the conventional synthetic
chemicals have raised many problems like pollution,

development of resistant strains of the pathogens, slow
biodegradation and some of them are even carcinogenic
(Brent & Hollomon, 1998). Plants are natural source of
food and raw material for pharmaceutical, cosmetics and
perfumery industries that prevail without -causing
environmental disturbance. Beside their industrial use
there are reports that plants have antimicrobial activities
(Hassan et al., 2010; Moon et al., 2010; Khan et al.,
2011). Several plant families like Acanthaceae,
Amaranthaceae, and Magnoliaceae are known for their
antifungal properties (Neerman, 2003). Many recent
studies have shown that both crude extracts and purified
isolated compounds from plants can be used effectively
as natural fungicides for the management of plant
diseases (Jabeen & Javaid, 2010; Kanwal et al., 2010;
Riaz et al., 2010).

The total number of plant chemicals may exceed
40,000 and of these 10,000 are secondary metabolites
whose major role in the plant is reportedly defensive
(Grayer & Harborne, 1994). There were very few work
carried out on the selected plant species. Hence in the
present study eight methanolic extracts of different plant
parts were tested In vitro against most common soil-
borne fungi.

Materials and Methods

Collection of test plants: Plants were selected from local
flora usually on the basis of the reported presence of
antimicrobial properties in accordance with the available
literature. The test plants Hibiscus rosa-sinensis L.,
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Thespesia populnea (L) Sol. ex Corr, Withania somnifera
(L.) Dunal, Solanum surattense Burm. F. and Melia
azedarach L. were collected from different localities of
Karachi. Leaves, stem and fruits of these plants were
separated, washed with tap water, shade-dried in screen
house, and ground in an electric grinder.

Preparation of methanolic extracts: Plant extracts were
obtained by extraction of specific plant parts in 95%
methanol (Loew, 1997). Twenty five gram of powdered
plant material of each plant part was dissolved in 100 ml
methanol in sterile flask covered with cotton plug to avoid
evaporation and kept undisturbed at room temperature for
24 h. Subsequently, it was filtered through Whatman No.1
filter paper and then the extract was evaporated in a water
bath until 25 ml extract was left in the container. This
standard methanolic extract was immediately evaluated
for antifungal activity by poisoned food technique
(Barreto et al., 2002).

Isolation of test fungi: The test fungi M. phaseolina, R.
solani and F. oxysporum were isolated from infected roots
of chili. The infected root samples were cut into 1.5 to
2cm long pieces, surface sterilized by 1% Ca(OCl), for 1
min and transferred on to petri dishes containing Potato
Dextrose agar (PDA) medium amended with antibiotics
Penicillin (@ 100,000 unit per liter) and Streptomycin (@
0.2g per liter) and incubated for 3-6 days at 28°C.

Antifungal assay: Antifungal activity of plant material
was determined by food-poisoned technique (Schmitz,
1930). Standard extracts (5 ml) was mixed with 45 ml of
sterilized PDA medium and transferred equally into two
sterilized Petri plates. When media solidified, the seven
day old fungal culture disk of 6 mm diameter cut
through sterilized cork borer and placed in the center of
each Petri dishes under aseptic conditions. Petri dishes
containing PDA medium with methanol only (without
plant extracts) served as control. All dishes were
incubated at 28°C for 7 days and radial growth of colony
was measured. Each test was replicated thrice. The
results were compared with control. Inhibition % was
calculated by using following formula:

dc —dt

ac X100

Mycelial growth inhibition (%) =

where dc = average mycelial growth in control, dt =
average mycelial growth in treatment.

Results and Discussion

Biological control has attained importance in modern
agriculture to reduce the hazards of extensive and
indiscriminate use of chemicals for pest and disease
control (Baker & Cook, 1979). The search for
antimicrobial activity from natural sources has received
much attention and efforts have been directed to identify
compounds that can act as suitable antimicrobial agents to
replace synthetic ones. Phytochemicals derived from
plants are often effective to control growth of
microorganism (Kelmanson et al., 2000; Ahmad & Beg,
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2001). Numerous studies have been conducted with the
extracts of several plants, screening antimicrobial activity
often leading to discovery of new antimicrobial
compounds (Tazakou et al., 2001; Morris & Walker 2002;
Zakaria et al., 2007; Devanand & Usharani, 2008; Hassan
etal., 2010).

It was observed that methanolic extracts of the
tested plants showed varied inhibitory effects against R.
solani, F. oxysporum and M. phaseolina. Inhibition of
mycelial growth ranged from 13.64-100% (Table 1). The
colony diameter of pathogens were significantly
different (p<0.001). Likewise, effect of methanolic
extracts of the test plants were also significantly
different (p<0.001). The interaction of pathogen x plant
extract was also significant (p<0.001) (Table 2).

The highest suppression mycelial growth of M.
phaseolina was produced by T. populnea (leaves)
followed by M. azedarach (fruit), W. somnifera (leaves),
T. populnea (stem), S. surattense (branches), T. populnea
(fruit) and W. somnifera (stem) in decending order. The
mycelial growth of F. oxysporum was also inhibited by T.
populnea (leaves) followed by W. somnifera (stem), S.
surattense (branches), M. azedarach (fruit), W. somnifera
(leaves) and T. populnea (fruit) in decreasing order.
Similarly, the mycelial growth of R. solani was
completely inhibited by T. populnea (leaves and stem), W.
somnifera (stem) and M. azedarach (fruit) whereas, T.
populnea (fruit), S. surattense (branches) and W.
somnifera (leaves) produced 96.29% inhibition.

Among all methanolic extracts seven extracts
showed fungicidal property. Of these, maximum effect
was seen in T. populnea leaves and S. surattense which
inhibited the growth of all the three test pathogens while
the remaining extracts inhibited the growth of one or
two test pathogens.

The results of present study confirm finding of other
researchers. There are numerous reports on the control of
pathogenic fungi and plant diseases by the use of plant
extracts. Javaid & Rehman (2011) reported antifungal
activity of different solvent extracts of M. azedarach
leaves against M. phaseolina. According to Mahesh &
Satish (2008) methanolic leaf extract of W. somnifera has
antimicrobial activity against plant and human pathogens.
Dabur et al. (2004) reported methanolic extract of S.
surattense have antifungal activity against Aspergillus
fumigatus, A. flavus and A. niger. Hemaishwarya et al.
(2009) reported antimicrobial activities of T. populnea
and H. rosa-sinensis. Boughalleb et al. (2005)
demonstrated that compounds extracted from leaves, stem
and flowers of H. rosa-sinensis have antifungal activity
against F. oxysporum and R. solani but during the present
studies, it was observed that leaves extract of H. rosa-
sinensis have no active against these pathogens.

The present study is the first effort to evaluate the
anifungal activity of methanolic extracts of the tested
plants against common soil-borne phytopathogens in
Karachi. It may be suggested that indigenous plants
investigated here have potential antimicrobial compounds
which suppress the growth of fungi and their fungicidal
potential can be exploited to develop eco-friendly
commercial fungicides.
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Table 1. Inhibition of mycelial growth of pathogens by plant extracts as compared to control.

Mycelial growth inhibition %
Name of plants Parts used - -
R. solani F. oxysproum M. phaseolina
Leaves 100 98.63 99.60
Thespesia populnea Stem 100 0 69.00
Fruit 96.29 13.64 66.50
. . . Leaves 96.29 24.96 75.99
Withania somnifera
Stem 100 95 46.99
Hibiscus rosa Leaves 0 0 0
Solanum surattense Leaves 96.29 81.81 67.99
Melia azedarach Fruit 100 49,97 81.99

Table 2. F-ratios derived from ANOVA for pathogen colony diameter and plant extracts.

Source F-ratio P-value LSDg 5
Pathogen 45.89 001" 3.34
Plant 182.32 .001™" 5.46
PathogenxPlant 10.50 001" -

LSD= Least significant differences at p=0.05
Acknowledgment

Author gratefully acknowledges Assistant Professors,
Department of Botany Federal Urdu University, Dr.
Togeer Ahmed Rao, for his guidance and Dr. Sahar Zaidi
for identification of the plant material.

References

Agrios, G.N. 2005. Plant pathology 5™ eds. Elsevier Academic
Press, Oxford UK pp. 922.

Ahmad, |. and A.Z. Beg. 2001. Antimicrobial and
phytochemical studies on 45 Indian medicinal plants
against multiple drug resistant human pathogens. J.
Ethanopharmacol., 74: 113-123.

Baird, R.E., P.A. Wadl, J.K. Moulton, T. Allen, D. McNeill, X.
Wang, T.A. Rinehart, H.K. Abbas, T. Shier and R.N.
Trigiano. 2010. Variability of United States isolates of
Macrophomina phaseolina based on simple sequence
repeats and cross genus transferability to related genera
within Botryosphaeriaceae. Mycopathol., 170: 169-180.

Baker, K.F. and J.R. Cook. 1979. Biological control of plant
pathogens. S. Chand and Co limited New Delhi, India,
pp. 433.

Barreto, M., A.T. Critchley and C.J. Straker. 2002. Extracts
from seaweeds can promote fungal growth. J. Basic
Microbiol., 42: 302-310.

Boughalleb, N., N. Debbabi, H.B. Jannet, Z. Mighri and M. EI.
Maujoub. 2005. Antifungal activity of volatile components
extracted from leaves, stems and flowers of four plants
growing in Tunisia. Phytopathol. Mediterr., 44: 307-312.

Brent, K.J. and D.W. Hollomon. 1998. Fungicide Resistance:
Assessment of Risk. FRAC, Global Crop Protection
Federation, Brussels. Monograph No.2. pp. 48.

Dabur, R., H. Singh, A.K. Chhillar, M. Ali and G.L. Sharma.
2004. Antifungal potential of Indian medicinal plants.
Fitoterapia., 75: 389-391.

Devanand, P. and P. Usharani. 2008. Biological potency of
certain plant extracts in management of two lepidopteran
pests of Ricinus communis L. J. Biopesticides, 1: 170-176.

Grayer, R.J. and J.B. Harbone. 1994. A survey of Antifungal
compounds from higher plants 1982-1993-review.
Phytochem., 37: 19-42.

Hartman, J.R. and J.T. Fletcher. 1991. Fusarium crown and root
rot of tomato in UK. Plant Pathology, 40: 85-92.

Hassan, S.M., A.U. Hag, J.A. Byrd, M.A. Berhow, A.L.
Cartwright and C.A. Bailey. 2010. Haemolytic and
antimicrobial activities of saponin-rich extract from guar
meal. J Ethanopharmacol., 119: 600-605.

Hemaiswarya, S., M. Poonkothai, R. Raja and C. Anbazhagan.
2009. Comparative study on the antimicrobial activities of
three Indian medicinal plants. Egyptian J. of Bio., 11: 52-57.

Jabeen, K. and A. Javaid. 2010. Antifungal activity of Syzygium
cumini against Ascochyta rabiei, the cause of chickpea
blight. Nat. Prod. Res., 24: 1158-1167.

Javaid, A. and A.H. Rehman. 2011. Antifungal activity of leaf
extracts of some medicinal trees against Macrophomina
phaseolina. J. of Med. P. Res., 5: 2868-2872.

Kanwal, Q., I. Hussain, H.L. Siddiqui and A. Javaid. 2010.
Antifungal potential of flavinoids isolated from mango
(Mangifera indica L.) leaves. Nat. Prod. Res., 24: 1907-
1914.

Kelmanson, J.E., A.K. Jager and V.J. Staden. 2000. Zulu
medicinal  plants with  antibacterial activity. J.
Ethanopharmacol., 69: 241-246.

Khan, A.V., Q. Ahmed, M.R. Mir, I. Shukla and A.A. Khan.
2011. Antibacterial efficacy of the seed extracts of Melia
azedarach against some hospital isolated human pathogenic
bacterial strains. Asian Pecific. J. Trop. Biomed., 452-455.

Loew, D. 1997. Is the biopharmaceutical quality adequate for
clinic pharmacology? Inter. J. Clinic. Pharmacol., 35:
302-306.

Mahesh, B. and S. Satish. 2008. Antimicrobial activity of some
important medicinal plants against plant and human
pathogens. World J. Agri. Sci., 4: 839-843.

Mayek-Pérez, N., C.C. Lopez, M. Gonzélez-Chavira, R. Garcia-
Espinosa, J.A. Gallegos and V.O. Martinez-Dela. 2001.
Variability of Mexican isolates of Macrophomina
phaseolina based on pathogenesis and AFLP genotype.
Mol. Plant Pathol., 59: 257-263.



752

Mihail, J.D. and S.J. Taylor. 1995. Interpreting of variability
among isolates of Macrophomina phaseolina in
pathogenesity,  pycnidium production, and chlorate
utilization. Canadian J. Bot., 73: 1596-160

Moon, A., A. Khan and B. Wadher. 2010. Antibacterial
potential of Thespesia populnea (L.) Sol. Ex Corr. leaves
and its corresponding callus against drug resistant
isolates. Indian J. Natl. Prod. and Resources, 1: 444-449.

Morris, J.B. and J.T. Walker. 2002. Non-Traditional Legumes
as Potential Soil Amendments for Nematode Control. J.
Nematol., 34: 358-361.

Neerman, M.F. 2003. Sesquiterpenes lactones a diverse class
of compounds found in essential oils possessing
antibacterial and antifungal properties. Int. J. Aromath.,
13: 114-120.

TUBAETAL,,

Parameter, J.R. 1970. Rhizoctonia solani. Biology and
Pathology. University of California Press, Barkely. Los
Angeles and London. pp. 225.

Riaz, T., S.N. Khan and A. Javaid. 2010. Management of corm-
rot disease of gladiolus by plant extracts. Nat. Prod. Res.,
24:1131-1138.

Schmitz, H. 1930. Food poisoned technique. Industrial
Engineering Chemical Analyst Education, pp. 361-363.
Summerell, B.A., L.F. Leslie, D. Backhouse, W.L. Bryden and
L.W. Burgess. 2001. Fusarium:manual. Paul E. Nelson
Memorial Symposium (St. Paul, MN, APS Press), pp. 392.

Tazakou, O., D. Pitarokili, 1.B. Chinou and C. Harvala. 2001.
Composition and antimicrobial activity of essential oil of
Salvia ringens. Planta Med., 67: 81-83.

Zakaria, Z., S. Sreenivasan and M. Mohamad. 2007.
Antimicrobial Activity of Piper ribesoides Root Extract
against Staphylococcus aureus. J. App. Biol. Sci., 1: 87-90.

(Received for publication 5 March 2015)



