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Abstract 

Present study was conducted to evaluate the antifungal activity of leaves and seed oil of 

Pongame (Pongamia pinnata) with the help of Poisoned Food Technique against 

Sclerotium rolfsii. Autoclaved and non autoclaved treatments were observed at all three 

stages of life cycle of the S. rolfsii. Highest inhibition by pongame products was showed 

at 30% concentration. Pongame leaves diffusate was more effective against all three 

stages of Sclerotium rolfsii than seed oil and leaf decoction. Heat treatment reduced the 

effect of seeds oil, leaf decoction and diffusate. Present study indicated that Pongamia 

pinnata exhibits promising antifungal potential and further studies on isolation and 

characterization of active (antifungal) compounds are needed. These compounds can be 

used for ecofriendly management of fungal pathogens. 
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Introduction 

Chickpea (Cicer arietinum L.) is an 

important grain legume crop sown 

under rainfed conditions in Pakistan [1]. 

It is not only a major source of dietary 

protein for human consumption but also 

plays an important part in the 

management of soil fertility because 

root nodules having the ability to fix 

nitrogen [2]. Total cultivated area of 

chickpea is 12.0 million hectares 

globally with MT production rate of 

10.9 million and an average yield of 913 

kg ha−1 [3]. Its total production quantity 

in Pakistan was 496,000 tones with 

average yield of 470.7 kg ha-1 and total 

cultivated area is 1,053,800 hectares [4]. 

Among various factors causative 

towards its low production, natural 

constraints, mainly diseases are the 

most significant. Due to these 

conditions, Pakistan has extremely low 

yield as compared to potential yield of 

commercial chickpea cultivars [5]. 

Collar rot is one of the several fungal 

diseases caused by Sclerotium rolfsii 

Sacc. affecting this crop and is reported 

almost all over the world where ever 

chickpea is grown [6]. S. rolfsii is a 

destructive soil-borne plant pathogenic 
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fungus with a broad range of host, has 

productive growth and ability to 

produce persistent Sclerotia causative to 

losses of high degree at economic level 

[7]. For the soil borne pathogens, use of 

fungicides is not practical due to 

exorbitant cost and environmental 

hazards involved [8]. For the 

identification of alternative methods for 

plant protection, a serious search is 

needed which are less reliant on 

chemicals and are more 

environmentally friendly [9]. 

Numerous reports are based on the 

potential use of biocontrol agents as 

alternatives for agrochemicals [10, 11]. 

Plant extracts [12, 13] and essential oils 

[14] show antifungal activity against a 

wide range of fungi. In the traditional 

system of medicines, such as Ayurveda 

and Unani, the plant Pongamia pinnata 

is used for anti-nonciceptive, anti-

diarrhoeal, anti-inflammatory, anti-

lipidperoxidative, anti-ulcer, anti-

hyperglycamic, anti-hyperammonic and 

antioxidant, anti-plasmodial activity 

[15]. More recently, as a source of 

biomedicines, the effectiveness of P. 

pinnata has been reported [16] 

specifically as therapeutic and 

antimicrobial agents. Using the 

biological sources to get better economy 

is an old tradition of human history. 

Biological control agents provided 

chickpea protection against collar rot 

and caused plant growth promotion of 

chickpea.  Hence, the attempt was made 

to evaluate the effect of different 

Pongame products as a biocontrol of S. 

rolfsii, responsible for the Collar rot 

disease of Chickpea.  

Materials and methods 

Test microorganism 

Isolates of Sclerotium rolfsii used in this 

study were obtained from mycological 

collection of Department of Botany, 

PMAS-Arid Agriculture University, 

Rawalpindi. The isolates were refreshed 

and maintained on Potato Dextrose 

Agar (PDA) medium amended with 

antibiotic (streptomycin 100 μg/ml) and 

observed daily for the emergence of 

colonies. Sub culturing was done by 

single spore inoculation method for 

obtaining pure culture. Pure cultures 

were kept at 4 ºC and sub-cultured once 

in a month. 

Collection, preparation and 

preservation of Pongamia pinnata 

products 

Pongame (Pongamia pinnata) seed oil 

was obtained from Biodiesel Laboratory 

of Quaid-i-Azam University Islamabad 

and stored at 4±1 ºC in refrigerator. 

Leaves of Pongame were collected from 

main campus of PMAS-Arid 

Agriculture University, Rawalpindi, 

washed with tap water and air dried for 

one day.  Then leaves were packed into 

envelop and kept in oven at 60 ºC 

temperature for 3 days until all the 

moisture vanished and samples were 

completely dried.  

Preparation of pongame leaf extract 

Dried leaves were ground into fine 

powder in grinder and 100 g powder 

was soaked in 500 ml of distilled water. 

The mixture was refluxed followed by 

agitation at 200 rpm for 1 hour on 

mechanical shaker. The extract was 

filtered through double layer of muslin 

cloth and the solution was placed 

immediately in refrigerator for 

subsequent evaluation of antifungal 

activity. 

Preparation of Pongame leaf 

decoction 
For the preparation of Pongame leaf 

decoction, 100 g of the shade dried 

leaves were boiled in 100 ml double 

distilled water till the volume reduced to 

25 ml as described in Ayurvedic text 

[17]. The decoction was centrifuged and 

then filtration process done through a 

0.22 μm pore size membrane before use. 

For each experiment, 5%, 10%, 20% 
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and 30% (v/v) concentrations of the 

decoction were used in appropriate 

medium. 

Evaluation of Pongame products 

The culture medium (PDA) of 

Sclerotium rolfsii was amended with 

Pongame products at varying 

concentrations (5, 10, 20 and 30 ml/L) 

and poured into Petri dishes. PDA 

media added only with water served as 

control. Each Petri dish was inoculated 

with 5 mm plug of actively growing 

culture of Sclerotium rolfsii. The 

inoculated plates were incubated at 

25±2 ºC. Radial mycelial growth was 

measured on 6th day. To know the 

effect of heat on Pongame products, 

comparative studies were done by using 

different Pongame products with and 

without autoclaving (121oC at 15psi). 

Experiment was performed in triplicates. 

Determination of antifungal activity 

against mycelial growth and sclerotial 

production of S. Rolfsii 

For the measurement of radial mycelia 

growth, two perpendicular lines joining 

the margin of mycelium to the plug 

were drawn. Growth measured along 

these lines was averaged to get single 

growth value. On the basis of these 

growth values, inhibition in the mycelial 

growth (MGI) in comparison with 

control was calculated by using the 

following formula;  
MGI = Mycelial growth in control – Mycelial growth in treatment x 100 

                   Mycelial growth in control 

For the assessment of Sclerotial 

production in the Sclerotia harvested 

from replicates of each treatment after 

15 days, sclerotial weight of each 

treatment was averaged to get mean 

weight of Sclerotia per plate. Inhibition 

of Sclerotial production (SPI) was 

calculated by following formula; 
SPI = Sclerotial production in control – Sclerotial production in treatment x 100 

Sclerotial production in control 

Bioassay to evaluate antifungal 

activity against Sclerotial 

germination 

In case of sclerotial germination, all 

Sclerotia were harvested from 15 days 

old cultures of Sclerotium rolfsii with 

the help of brush. Surface sterilized 

Sclerotia were placed on media 

mentioned with pongame products at 

the rate of 6 Sclerotia per plate. Three 

replicates were made for each treatment. 

Inhibition in Sclerotial germination 

(SGI) was calculated in comparison 

with control by using following formula; 
SGI = Sclerotial germination in control–Sclerotial germination in treatmentx 100 

                             Sclerotial germination in control 

Means for mycelial growth inhibition, 

sporangial production and sclerotial 

germination were calculated along with 

standard errors. 

Statistical analysis 

Each treatment was performed thrice 

and the results were expressed as their 

mean ± standard deviation. Analysis of 

variance (ANOVA) was done for 

finding differences in the mean values 

amongst the treatment groups. Further, 

between the means of the test and the 

control observations, significance of the 

difference was established. Statistical 

analyses were performed using the 

software Prism 4.0 (GraphPad, Inc.). 

P≤0.05 was considered to be 

statistically significant. 

Results and discussion 

Results on in vitro inhibition of S. rolfsii 

with Pongamia pinnata products are 

presented in Fig. (1-9). Inhibition in 

mycelial growth, sclerotial production 

and germination was studied at 5, 10, 20 

and 30% v/v concentration of seeds oil 

and leaves of Pongamia pinnata. The 

results were analyzed statistically at 

P=0.05. Significant difference was 

observed in efficacy of Pongamia 

pinnata seeds oil and leaves in 

autoclaved and non-autoclaved 

treatments at all stages of life cycle of 

the S. rolfsii. On unamended control, no 

inhibition of S. rolfsii was observed.  

The effect of seeds oil and leaves 
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powder and diffusate was reduced by 

heat treatment. 

Effect of Pongamia pinnata seeds oil 

on mycelial growth, sclerotial 

production and germination  

Increase in inhibition of mycelial 

growth was observed in Pongamia 

pinnata seeds oil without autoclaving as 

compared with autoclaving (Fig. 1). 

There was 12% increase in inhibition 

with autoclaving and 16% without 

autoclaving. The effect of Pongamia 

pinnata seeds oil on sclerotial 

production was effective and it was 

increased with increase in concentration. 

There was less inhibition (4 %) at 5% 

concentration and doubled at 10% 

concentration. Similarly slight increase 

was observed at 30% concentration (Fig. 

2). There was less inhibition of 

sclerotial production after with 

autoclaving (heating effect). With 

increase in concentration (20-30%), 

efficacy of Pongamia pinnata leaf 

diffusate was almost same. Sclerotial 

germination against seeds oil of 

Pongamia pinnata was different with 

and without autoclaving (Fig. 3). 14% 

inhibition of sclerotial germination was 

observed after autoclaving while 16% 

inhibition without autoclaving at 20 and 

30% concentration.  

 

 

 

 
 

Figure 1. Efficacy of P. pinnata seeds oil on mycelia growth with and without autoclave 

 

 

 

 

 
 

Figure 2. Efficacy of P. pinnata seeds oil on sclerotial production with and without autoclave 
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Figure 3. Efficacy of P. pinnata seeds oil on sclerotial germination with and without autoclave 

 

Effect of Pongamia pinnata leaf 

diffusate on mycelial growth, 

sclerotial production and germination  

Pongame leaves diffusate was more 

effective in inhibiting the mycelial 

growth and sclerotial germination than 

seeds oil. The results showed that the 

effect of heating was not significant and 

unamended control was without 

inhibition (Fig. 4). There is no 

difference observed in efficacy of leaf 

diffusate with and without autoclaving. 

Highest percentage of inhibition was 

observed during sclerotial production in 

Pongamia pinnata leaves diffusate. It 

has shown same effect with and without 

autoclaving (Fig. 5). Highest inhibition 

was observed at 30% concentration. 

Efficacy was increased with increase in 

concentration of leaf diffusate. The 

effect of Pongamia pinnata leaf 

diffusate on sclerotial germination was 

observed highest at 20 and 30% 

concentration. It was slightly increased 

with concentration and effect of heat 

while without heat was considerably 

low (Fig. 6).  

 

 
 

Figure 4. Efficacy of P. pinnata leaf diffusate on mycelia growth with and without autoclave 

 

 
 

Figure 5. Efficacy of P. pinnata leaf diffusate on Sclerotial production with and without autoclave 

http://dx.doi.org/10.19045/bspab.2016.50024


  Akram et al. 

525 

 
 

Figure 6. Efficacy of P. pinnata leaf diffusate on sclerotial germination with and without autoclave 

 

Effect of Pongamia pinnata leaf 

decoction on mycelial growth, 

sclerotial production and germination  

Highest inhibition rate on mycelial 

growth was observed at concentration 

of 30% leaf decoction. There was no 

difference observed in efficacy of leaf 

decoction with and without autoclaving 

(Fig. 7). Leaf decoction has shown same 

inhibition effect on sclerotial production 

as on mycelial growth. There is no 

significant difference in efficacy of leaf 

decoction with and without autoclaving. 

Highest inhibition rate was observed by 

leaf diffusate in sclerotial production 

(5% to 60%) (Fig. 8). Lowest rate of 

inhibition on sclerotial germination was 

observed by leaf decoction. The rate of 

inhibition of sclerotial germination was 

same for all the concentrations from 5%, 

10%, 20% to 30% (Fig. 9).  

 

 
 

Figure 7. Efficacy of P. pinnata leaf decoction on mycelia growth with and without autoclave 

 

 
 

Figure 8. Efficacy of P. pinnata leaf decoction on sclerotial production with and without autoclave 
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Figure 9. Efficacy of P. pinnata leaf decoction on sclerotial germination with and without autoclave 
 

Discussion 

All the concentrations of the Pongame 

products inhibited the pathogen in 

varying degrees. Maximum inhibition 

was observed at 30% concentration of 

leaf diffusate of P. pinnata when used 

without autoclaving (Fig. 4-6) while 

less inhibition was observed with 

Pongame leaf decoction (Fig.7-9). This 

seems to be due to active ingredients 

present in large concentration of leaf 

diffusate. Thus effectiveness of leaf 

based products of Pongame was more 

than its seeds based products. Leaves 

have high efficacy and antifungal 

activity because of presence of 

flavonoids and thermostatic nature [18]. 

Flavonoids were found to have effective 

antimicrobial and antifungal activities. 

Flavonoids are known to inhibit 

cytoplasmic membrane function, stop 

nucleic acid synthesis and also slow 

down energy metabolism in 

microorganisms [19]. Wagh et al. [20] 

evaluated antibacterial and antifungal 

activity of Pongamia pinnata oil with 

different concentrations against 

Aspergillus fumigatus, A. niger, 

Pseudomonas aeruginosa and 

Staphylococcus aureus by employing 

dry-weight method and Minimum 

Inhibitory Concentration (MIC) 

determination. Presence of fatty acid 

has shown by performing chemical 

analysis of P. pinnata oil. They 

proposed the use of fatty oil of 

Pongamia pinnata for developing plant 

derived antimicrobial drugs. Heating 

effects also indicated that leaves have 

their ingredients not always constant 

after autoclaving. Ingredients affected 

by heat shown that there are some 

agents present which are sensitive to 

heat and thus alter their composition 

with effect of heat. These agents may be 

proteins and carbohydrates. Pongame 

seeds oil was less effective as compared 

to leaves. Seeds oil cannot retain their 

ingredients constant after autoclaving. 

When the extract was used without 

autoclaving the difference in inhibition 

among the concentrations was non-

significant except 20% v/v where 

significant increase in inhibition was 

observed in case of mycelial growth, 

inhibition in sclerotial production and 

germination.  

Conclusion 

Present study indicated that effect of 

Pongamia pinnata products at certain 

concentrations have antifungal activities 

that are fungistatic rather than 

fungitoxic in inhibiting the mycelial 

growth, sclerotial production and 

germination of S. rolfsii. This study 

gives a new idea and method of 

managing disease of chickpea through 

biological control. The Pongame plant 

shows antifungal activity which will 

help in future for isolating and purifying 

active compounds in biochemical 

perspective. Suitable selection of 
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concentrations, formulation and method 

of application could also help in further 

exploration of Pongamia pinnata plant 

related research. 
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