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Abstract 
Laboratory bioassays were carried out to evaluate antifungal activity of different parts of Sizygium 

cumin (L.) Skeels against chickpea (Cicer arietinum L.) blight pathogen Ascochyta rabiei (Pass.) Lab. 
Dried and thoroughly crushed leaf, stem-bark and root-bark of the test plant species were extracted in 
methanol for two weeks. After evaporation of the solvent on a rotary evaporator, different concentrations of 
methanolic extract viz. 0.5, 1.0, 1.5, …, 4.0% were prepared by dissolving the material first in dimethyl 
sulphoxide (DMSO) and then in water. Negative control was without any extract or DMSO while positive 
control contained the same quantity of DMSO as was present in different concentrations of the extracts. In 
general, all the concentrations of the three types of methanolic extracts significantly reduced (P≤0.05) 
fungal biomass to variable extents. The highest antifungal activity was observed due to leaf extract where 
23–49% and 20–47% decrease in biomass of A. rabiei was recorded over negative and positive control 
treatments, respectively. Different concentrations of stem-bark extract reduced fungal biomass by 15–23% 
and 12–20%, and that of root-bark extract reduced fungal biomass by 10–18% and 6–15% over negative 
and positive control treatments, respectively. This study concludes that methanolic leaf extract of S. cumini 
possess remarkable antifungal potential against A. rabiei. 
Keywords: Ascochyta rabiei, chickpea blight, methanolic extracts, natural fungicides, Sizygium cumini. 
 

Introduction 
Chickpea is an important cool season 

leguminous crop cultivated in arid and semi-arid 
regains of the world (Agarwal et al., 2012). 
Among legumes, globally it ranks third after 
Phaseolus vulgaris L. and Pisum sativum L. 
(Kanouni et al., 2011), while in Indo-Pak 
Subcontinent, it ranks first (Sarwar et al., 2012). It 
is an important crop not only because of a major 
source of protein (Pande et al., 2010), but also has 
the ability to sustain soil fertility as it adds 
nitrogen compounds through biological nitrogen 
fixation by root nodulating rhizobia (Danga et al., 
2009). It is cultivated in more than 50 countries 
with 79% production in Southern and South-
Eastern Asia. On global level, it is cultivated on an 
area of 12 million ha with a production of 10.9 
million MT and average yield of 913 kg ha−1 in 
2010 (FAOSTAT, 2011). In Pakistan, it is grown 
on an area of 1053.8 thousand ha with total 
production of 496 thousand tonnes and an average 
yield of 471 kg ha-1 (Anonymous, 2011). Chickpea 
is susceptible to blight disease caused by 
Ascochyta rabiei that is a highly devastating check 
for chickpea production around the globe 
(Chandirasekaran et al., 2009; Ali et al., 2012). 
Generally, the disease affects all parts of shoot of 
chickpea plants, producing lesions and break them 

(Bayraktar et al., 2007), causing heavy yield 
losses. Primary sources of inoculum are infested 
seeds and debris while air-borne ascospores play 
an important role in dispersal of the pathogen 
(Armstrong et al., 2001). In Pakistan, 20–25% 
yield losses in chickpea have been reported under 
normal conditions in Pakistan. However, in severe 
form, yield losses may be up to 100% (Pande et 
al., 2005; Jamil et al., 2010). 

Cultivation of resistant chickpea varieties is 
the most effective mean to control blight disease 
(Toker and Anci, 2003; Ilyas et al., 2007; Iqbal et 
al., 2010). However, resistance dose not last long 
because of emergence of new races of the 
pathogen (Jamil et al., 2010). A. rabiei is highly 
variable and has a number of races (Ilyas et al., 
2007). Severe Ascochyta blight epidemics have 
been reported in different chickpea growing 
regions of the world, including those areas where 
resistant genotypes have been adopted (Navas-
Cortes et al., 1998). Therefore, the disease is 
generally controlled by application of synthetic 
fungicides. A number of foliar applied fungicides 
viz. captafol, mancozeb, dithianon, captan, ferbam, 
Bordeaux mixture, maneb, penconazole, 
chlorothalonil, propiconazole, tebuconazole, 
propineb, difenoconazole, azoxystrobin and 
thiabendazole are known to reduce Ascochyta 
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blight attack (Nene and Reddy 1987; Shtienberg et 
al., 2000, 2005; Ahmed et al., 2008). However, 
synthetic fungicides are not eco-friendly and their 
indiscriminate use pollutes the environment and 
causes health hazards (Chiejina and Ukeh, 2012). 
Because of negative effects of synthetic agro-
chemicals on environment and health, scientists 
are searching alternatives from plants and 
microbes (Meragelman et al., 2005). Studies have 
shown that crude plant extracts can control the 
growth of many fungi such as Alternaria alternata, 
Sclerotium rolfsii, Macrophomina phaseolina, 
Fusarium oxysporum and others (Riaz et al., 2010; 
Iqbal and Javaid, 2012; Javaid and Saddique, 
2012; Javaid and Samad, 2012). Many potent 
antifungal compounds have isolated from plants. 
Jabeen et al. (2011) reported that β-amyrin, 
isolated from leaves of Melia azedarach was 
highly effective against A. rabiei. Likewise, 
Kanwal et al. (2011) isolated two flavonoids viz. 
7-O-glucoside and (–)-epi-catechin from leaves of 
Azadirachta indica which were very effect against 
M. phaseolina and other fungi. Keeping in view 
the importance of natural plant products as 
antifungal agents, the present study was designed 
to evaluate the antifungal potential of methanolic 
extracts of different parts of S. cumini against A. 
rabiei. 
 

Materials and Methods 
Leaves, stem-bark and root-bark were 

collected from a mature S. cumini tree growing in 
University of the Punjab, Lahore, Pakistan. All the 
three plant materials were thoroughly washed 
under tap water and dried in sunlight. Two 
hundred grams of  each plant materials were 
thoroughly crushed and soaked in 1.0 L of 
methanol at room temperature for 14 days. 
Materials were passed through muslin cloth and 
residues were re-extracted with methanol for one 
week and filtered. Methanol was evaporated on a 
rotary evaporator and the crude extracts left behind 
were collected. 

For preparation of solutions, 14.4 g 
methanolic extract of each of the three plant parts 
were dissolved in 6 mL dimethyl sulphoxide 
(DMSO).  Sterilized distilled water was added to 
prepare 18 mL of stock solution of each extract. In 
a similar way, a control solution was prepared by 
dissolving 6 mL DMSO in 12 mL distilled water. 
Malt extract broth (76 mL for each treatment) was 
autoclaved in 250-mL conical flasks. After cooling 
the flasks at room temperature, different quantities 
of stock solution (0.5, 1.0, …4.0 mL) and control 
solution (3.5, 3.0, …0 mL), respectively, were 

added to each flask to raise the volume to 80 mL 
in each flask. Positive control treatment received 4 
mL of control solution only. Likewise, 4 mL of 
sterilized distilled water was added in negative 
control treatment. Medium was divided into four 
parts in 100-mL flasks each containing 20 mL 
medium. One actively growing fungal plug of 5 
mm diameter was added to each flask. Flasks were 
incubated in an incubator maintained at 26 °C. 
Experiment was conducted in a completely 
randomized design with four replications. Fungal 
biomass from each flask was filtered on a pre-
weighed filter papers after 10 days incubation 
period, dried at 60 °C and weighed.  

All the data were analyzed by analysis of 
variance followed by LSD Test to compare the 
treatment means at P≤0.05 using computer 
software Statistix 8.1. 

 
Results and Discussion 

Analysis of variance (ANOVA) revealed that 
there was significant effect (P≤0.001) of plant 
parts (P) and extract concentrations (C) as well as 
their interaction (P  C) for biomass of A. rabiei 
(Table 1).  

DMSO was used to dissolve the methanolic 
extracts in the present study. A positive control 
treatment without extracts was included to assess 
the effect of DMSO on the fungal growth. In 
comparison with negative control treatment, there 
was only 4% reduction in fungal growth due to 
DMSO in positive control (Fig. 1). Earlier studies 
have shown variable effects of DMSO on growth 
of other fungal species namely A. alternata, S. 
rolfsii and M. phaseolina. The effect of DMSO on 
fungal growth generally varies with fungal species 
and DMSO concentration in the growth medium 
(Iqbal and Javaid, 2012; Javaid and Saddique, 
2012; Javaid and Samad, 2012). Among the three 
types of extracts, methanolic leaf extract exhibited 
the maximum antifungal activity against A. rabiei. 
All the concentrations of the extract significantly 
decreased fungal biomass by 23–49% and 20–47% 
over negative and positive control treatments, 
respectively (Fig. 1A & 2). Earlier, Jabeen and 
Javaid (2010) studied the effect of aqueous, 
ethanolic and n-hexane extracts of S. cumini of 1–
5% concentrations on radial growth of A. rabiei 
using malt extract agar medium. They reported 7–
30% reduction in radial growth of the fungus due 
to different concentrations of the three types of 
extracts. Gallic and ellagic acid polyphenol 
derivative abundantly present in S. cumini leaf 
may possibly be the cause of antifungal activity of 
the leaf extract against A. rabiei (Chattopadhyay et 
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al., 1998; Mahmoud et al., 2001). In addition, 
kaempferol, myricetin, acylated flavonol 
glycosides and other polyphenols are present in 
leaves of S. cumini (Mahmoud et al., 2001; 
Timbola et al., 2002), which could be responsible 
for antifungal activity (Jabeen and Javaid, 2010). 

Methanolic stem-bark extract proved 
comparatively less effective than leaf extract 

against A. rabiei. Different concentrations of this 
extract significantly declined fungal biomass by 
15–23% and 12–20% over negative and positive 
control treatments, respectively (Fig. 1B & 2).  
Root-bark extract proved least effective against the 
pathogen.  

 

 
Table 1: Analysis of variance (ANOVA) for the effect of different concentrations of methanolic leaf, stem-

bark and root-bark extracts of Syzygium cumini on biomass of Ascochyta rabiei.  
Sources of variation df SS MS F values 

Treatments 29 0.807 0.0278 36* 

Plant parts  (P) 2 0.257 0.128 165* 
Concentration (C) 9 0.448 0.0497 64* 
P  C 18 0.103 0.0057 7.3* 
Error 90 0.07 0.000779  
Total 120 34.89   

*, Significant at P≤0.001. 
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Fig. 1: Effect of different concentrations of methanolic leaf, stem-bark and root-bark extracts of Syzygium 
cumini on growth of Ascochyta rabiei. Vertical bars show standard errors of means of four replicates. 
Values with different letters at their top show significant difference (P≤0.05) as determined by LSD Test. 
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Fig. 2: Percentage decrease in biomass of Ascochyta rabiei due to different concentrations of methanolic 
leaf, stem-bark and root-bark extracts of Syzygium cumini over negative and positive control treatments.  

 
There was only 10–18% and 6–15% reduction in 
fungal biomass due to different concentrations of 
this extract (Fig. 1C & 2). In a similar study with 
stem-bark and root-bark aqueous, n-hexane and 
ethanolic extracts, Jabeen and Javaid (2010) 
reported 21–64% and 23–39% reduction in radial 
growth of A. rabiei on solid malt extract medium. 
Most of the previous studied on barks of S. cumini 
have been conducted with respect to their 
medicinal uses (Caceres et al., 1993; Brito et al., 
2007), and studies regarding antifungal activity are 
scars (Jabeen and Javaid, 2010). A number of 
chemical constituents including resins (gambol), 
tannins, acids (palmitic, oleic, stearic, gallic), 
terpans (α-pigeon, limonene, β-pigeon), flavanols, 
steroids (phytosterol) and saponinic glycosides 
have been identified from S. cumini bark 
(Albuquerque, 1989). Among these, flavanols, 
tannins  and limonene are known for their 
antifungal activities (Thirunarayanan, 2003; Sisti 
et al., 2007; Sharma and Tripathi, 2008). 
Moreover, triterpenes, especially friedelolactone 
and friedelin, identified in stem-bark of S. cumini 
exhibited antifungal activity against dermatophytes 

viz. Trichophyton mentagrophytes, Microsporum 
audouinii, and Trichophyton soudanense (Kuiate et 
al., 2006).  

 
Conclusion 

It is concluded that methanolic extracts of all 
the three parts of S. cumini possess antifungal 
potential against A. rabiei. However, antifungal 
activity of leaf extract was the highest. Further 
studies are needed to isolate the effective 
antifungal compounds from methanolic leaf 
extract. 
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