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 Abstract: 

Crude alcohol extract, 50% hydro-alcohol and aqueous extracts of 11 plants species belonging to various 

families were screened in vitro for their antifungal efficacy against economically important 

phytopathogenic fungus, Pythium myriotylum which was isolated from infected ginger. Bioassays of the 

extracts were conducted by “Poisoned food technique” on agar plate culture with triplicates. Standard 

fungicides Bavistin and Thiram were also compared with the crude extracts of taken plants besides the 

control. 

Among the taken 11plants Azadiracta indica,Citrus limona, Clitoria ternatae, Delonix regia, Eucalyptus 

globules, Terminalia arjuna ,Justicia gendarusa, Nigella sativa, Pithecelobium dulse, Pongamia pinnata 

and Prosopis juliflora , 8 plants (72%) showed inhibitory activity against the test fungi. 

Three (3) plants out of 11plants (27%) i.e. Terminalia arjuna, Azadiracta indica and Nigella sativa) 

showed significant antifungal activity. Out of 11plants taken 5 (45%) plants i.e. Pongamia pinnata , 

Tecomella undulate, Clitoria ternatae, Delonix regia, Eucalyptus globules, and Justicia gendarusa  showed 

less activity and remaining 3(27%)   plants  i.e. Prosopis juliflora, Citrus limona and Pithecelobium dulse 

showed no inhibitory activity against the test fungi Pythium  myriotylum. 

 Among all the plants taken Terminalia arjuna exhibited best inhibitory activity in all the three types of 

crude extracts taken for activity against test fungi. According to these results, we can conclude that these 

plants can be regarded as a rich source of metabolites with significant antifungal activity against Pythium 

myriotylum. As their crude extracts are giving good results, their purified fractions may have enhanced 

antifungal activity.    
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Introduction:                                                                                                         

       Zingiber officinale (Ginger) belonging to the family Zingiberaceae is an important commercial cash 

crop of India that earns a sizeable amount of foreign exchange for the country (Tarafdar and Saha, 2007). 

Ginger has wide usage in ayurvedic possessing anti- fungal, anti-bacterial, anti-tumorigenic, anti- 

inflammatory, anti-apoptotic, anti- hyperglycemic, anti-oxidant, anti-emetic and immune-modulatory 

property that too without any side effects (Badredin et al., 2008). Rhizome/ginger rot also known as soft rot 

is the most destructive diseases of ginger worldwide (Dohroo 2005), with losses of 50– 90% (Nirmal 

1992). The pathogen associated with the disease is Pythium which is a soil as well as seed borne pathogen. 

In southern Rajasthan Pythium myriotylum has been identified as an important causal agent for rhizome rot 

disease besides Pythium aphanidermatum.  

Material and Methods: 

Collection and Isolation of Test pathogen from Infected Ginger:  

Diseased seedlings expressing the typical soft rot symptoms produced by Pythium myriotylum were 

gathered and brought to the aseptic laboratory conditions. The gathered samples were rinsed in a tap water 

to get rid off the debris and sand.  

For isolation of Pythium spp. 1.5 cm blocks of infected rhizomes were washed in running tap water, 

surface-sterilised in 0.5% sodium hypchlorite for 3 minutes, rinsed in sterile distilled water, blotted dry on 

sterile filter paper, and placed onto different selective media by following the method as suggested by 

Eckert and Tsao 1962; Jeffers and Martin 2010.The plates were then incubated in the dark at 25±1°C for 2 

days and examined for the presence of Pythium colonies. The characteristic feature of Pythium species is 

development of white cottony growth which grows faster than other fungal species. Actively growing 

hyphal tips from periphery of the plate extending from ginger block were transferred to fresh PCA 

medium. They were also transferred to different media (CMA, PCA, PDA, WA, V8JA) to study the colony 

morphology and incubated at 28°C. 

Isolation of Test pathogens from infected soil by Baiting & Serial Dilutions: 

Isolation of test pathogens were done from infected soil by spreading 100 gm of soil wetted by 10 ml of 

water onto a paper towel placed in sterilized plastic trays (37cmx27cm). About 10-15 pea seeds were 

placed on top of the soil. The set up was placed in dark for 4-5 days at 25±1°C. After 4-5 days, pea seeds 

(loaded with test pathogens) showing presence of white fluffy mycelium characteristic of Pythium  were 

placed on selective medium PPP agar (0.10 g of pimaricin, 0.05 g of penicillin and 0.05 g of polymyxin per 

liter in corn meal agar) and PARP agar (0.005 g of pimaricin, 0.25 mg of ampicillin, 0.01 g of rifampicin, 

and 0.10 g of PCNB pentachloronitrobenzene per liter in corn meal agar) according to Eckert and Tsao 

1962; Jeffers and Martin, 2010 respectively for isolation of Pythium species. Plates were incubated in the 

dark at 25±1°C for 2 days and examined for the presence of Pythium. The actively growing hyphal tips 

from baits were transferred to new PDA media and were selected on the basis of colony characteristics in 

PDA. Then they were studied microscopically to confirm the presence of test pathogens.  

http://www.ijcrt.org/


www.ijcspub.org                                             © 2022 IJCSPUB | Volume 12, Issue 2 April 2022 | ISSN: 2250-1770 

IJCSP22B1035 International Journal of Current Science (IJCSPUB) www.ijcspub.org 337 
 

Identification of Test Pathogen: 

 According to Middleton 1943; Waterhouse, 1968; Van der Plaats- Niterink, 1981 and Dick, 1990. 

Identification of Pythium species is generally based on morphology, hence in the present study the test 

fungi P. myriotylum was identified on the basis of morphological structures using standard keys. Test 

pathogen P. myriotylum was also grown on different medium to observe cultural characteristics in various 

medium (PDA, V8JA, WA, PCA, CMA, OMA) respectively and incubated at room temperature 28-30°C. 

Test pathogens, were microscopically identified up to the species level on the basis of sexual and asexual 

structures according to standard keys given by Waterhous and Plaats-Niterink (1967-68) 

The formation of reproductive organs as well as mycelial growth of test fungi is good on oat meal agar 

(OMA), corn meal agar (CMA) and potato dextrose agar (PDA) but specially abundant on CMA.  Hence, 

myceliums from corn meal agar were taken to observe sexual and asexual organs. Sporangia were induced 

according to the method as described by Dick 1990 & Abdelzaher 1999. For sporangial production, 

autoclaved grass blades, 1-2 cm in length, were placed in contact with V-8 juice agar where the test 

pathogens were pre- cultured at 25oC incubated at room temperature for 1-2 days. Then grass blades 

loaded with test pathogens were transferred into perti plates containing sterile distilled water. Abundant 

sporangia produced in the plates were then observed under the microscope.  

Sexual structures along with sporangia were also induced by using rectangular pieces of agar culture (20 

mm square) from 3 days old cultures of test pathogens on PCA. These pathogens were sub cultured into 

sterile Petri plates and flooded with 20 ml sterile distilled water.  

The dishes were incubated at 4°C for 1-3 hours then at room temperature (25±1°C), water was changed for 

first three hours and then sporangia as well as sexual structures were observed microscopically.  

Pathogenicity assay:   

Koch’s postulates were used to identify the aggressive, virulent isolate of the pathogen. Pathogenicity 

testing was done by using randomized complete-block design. Inoculum was prepared from test pathogen 

which was growing on potato dextrose agar (PDA). Seven days old mycelial mat of test pathogen was 

harvested by washing with 10 ml of sterile distilled water and then suspending the mycelial mat with 100 

ml of tap water in a conical flask. Conical flask was placed on magnetic stirrer for about 1 hour to make the 

mycelial suspension homogeneous. Then 50 ml of mycelial suspension was used as inoculum to infect one 

month old ginger plantlets growing in 12 x 15 cm size pot containing standard pot mixture. When the 

symptoms became apparent, the same were recovered from the infected plants and identified as the test 

pathogen. 

Wound method of pathogenicity testing was also applied for the same. 
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Preparation of Plant Extracts: 

Eleven plants (Table No. 1) belonging to 8 different families were collected from the Botany Garden of 

University College of Science, Rajasthan college of Agriculture and from Fisheries Department, Udaipur. 

Kalonji seeds were purchased from local market Udaipur. 

Mature leaves of all the selected test plants were washed thoroughly with tap water, air dried in the shade 

on separate paper sheets then they were ground to a fine powder with the help of an electric blender. For 

extract preparation, 10gm of each powdered materials were added individually to 100ml of distilled water, 

50% hydro- alcohol and 100% alcohol respectively and after 24 hours, the contents were filtered through 

four -fold muslin cloth followed by Whatman filter paper No.1 (Kekuda et al., 2010) and used for 

antifungal studies.    

 

           Table No.-1: Selected plants taken for screening against Pythium myriotylum 

S.No.  

 

Name of the Plant  Vernacular Name  Family 

1. Azadiracta indica                                 

 

Neem  Meliaceae 

2. Citrus limona  

 

Neembu  Rutaceae 

3. Clitoria ternatae  

 

Butterfly pea  Fabaceae 

4. Delonix regia  

 

Orange gulmohar  Fabaceae 

5. Eucalyptus globules  

 

Nilgiri  Mytraceae 

6. Terminalia arjuna  

 

Arjun Combretaceae 

7. Justicia gendarusa  Gendarusa  Acanthaceae 

8.  Nigella sativa  

 

Kalonji  Apiaceae 

9. Pithecelobium dulse   Jungle jalebi Mimosaceae 

 

10. Pongamia pinnata  

 

Karanj  Fabaceae 

11. Prosopis juliflora  

 

Babul  Fabaceae 
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Assay of in Vitro Antifungal Activity of Plant Extracts: 

 In vitro antifungal efficacy of crude alcohol, 50% hydro-alcohol and aqueous, leaf extract against Pythium 

myriotylum was determined by Poisoned food technique (Groover and Moore 1962). 9 ml of PDA (Potato 

Dextrose Agar) media was mixed with 1ml (10mg/ml) of extract and sterilized in autoclave then poured 

into the sterilized Petri plates. A 5mm diameter fungal disc taken from actively growing 5 days-old culture 

of Pythium myriotylum on PDA, was placed in an inverted position in the centre of the Petri plates 

containing PDA amended with leaf extracts respectively. Plates containing medium with fungicide 

Mancozeb 0.2% (Indofil® mancozeb 75% WP) is also taken as standard antifungal available in the market 

against Pythium.  Positive control plates is filled with medium (PDA) and 1ml of the solvents (20% 

methanol) and water used to dissolve the extracts served as negative control respectively. All plates were 

incubated at 28 °C and three replicates were maintained for each treatment. Radial growth of mycelium 

was measured 5 days after inoculation. The results were compared with negative control. Experiment was 

repeated twice and mean of the readings were taken for calculations. The percent inhibition of the fungus in 

treatments was calculated using the following formula:  

                           Inhibition of mycelial growth (%) = (C–T/C) ×100   

Where ‘C’ is average diameter of fungal colony in control plates. ‘T’ is average diameter of fungal colony 

in poisoned plates. 

Result and Discussion: 

The growth of test fungi Pythium myriotylum  on PDA and cornmeal agar is without a special pattern, 

colony show white colour. Main hyphae up to 8 μm wide. Appressoria clavate, knob-like or sickle-shaped, 

usually formed in clusters. Sporangia terminal or intercalary, filamentous, consisting of undifferentiated 

and inflated lobulate or digitate elements of variable length. Oogonia terminal or intercalary, globose, 

Oospores are aplerotic. 

The growth pattern of test fungi in different Media are shown below in figure no.1 

                

Figure No. 1: Pythium myriotylum (Colony on 1.PDA, 2.V8JA, 3.WA, 4.PCA, 5.CMA, 6.OMA) 
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 Figure No. 2:  Pathogenicity testing (Pythium myriotylum) 1. Infected sample,  

                             2.Wound Method, 3.Plantlet/ Pot method   

                     

       Reisolated test pathogen: 4. Pythium myriotylum, Microscopic images  

                               5.Mycelium &sporangia, 6.Vesicle 

          

                          Figure No.3: Crude Extracts of selected plants 

 

Table No.2: Showing % Extractive Value and %Inhibition of Various Extracts of Selected Plants 

S.No. Name of the Plant Extract Type % Extractive 

Value 

% Inhibition 

1 Azadiracta indica                                 

 

Alcohol  

50%hydr o-alcohol.  

Aqueous  

 

2.65 

1.25 

4.4 

10.11±0.583 

4.5±0635 

NA 

2 Citrus limona  

 

Alcohol 

50%hydr o-alcohol 

 Aqueous  

 

6.81  

5.35  

13.4  

 

NA  

NA  

NA 

 

 

3 Clitoria ternatae  

 

Alcohol  

50%hydr o-alcohol  

Aqueous  

 

2.45  

1.50  

1.10  

NA 

3.5±0.625 

 NA 

4 Delonix regia  

 

Alcohol  

50%hydr o-alcohol  

5.80  

 11.55  

NA 

4.5±0.631 

4 5 6 

1 2 3 
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NA: No Activity, C1: Negative control, C 2: Positive control 

 

Table no.1: Showing Efficacy of Various Extracts on % Inhibition of Pythium myriotylum which is a major 

cause of ginger soft rot. Being very generalistic and unspecific in their host range, it is also a major 

problem for a wide range of horticultural crops (Owen 2002, Chaube and Pundhir 2005).  No appropriate 

method is available to provide significant control of the disease caused by it (Babadoost 2004). Nowadays, 

synthetic pesticides are known to be the most effective method of the pest and disease control. However, 

they are not considered as a long-term solution due to the concerns associated with pesticides application 

Aqueous  

 

 5.0  

 

 NA 

5 Eucalyptus globules  

 

Alcohol  

50%hydr o-alcohol  

Aqueous  

 

 4.50  

3.60  

7.25  

 

NA 

3.5±0.635  

NA 

6 Terminalia arjuna  

 

Alcohol  

50%hydr o-alcohol  

Aqueous  

 

 4.21  

 2.82  

 2.73  

 

9.11±0.5 83 

20.21±0.6 35 

5.5±0.635 

7 Justicia gendarusa  Alcohol  

50%hydr o-alcohol  

Aqueous  

 

 4.20  

 3.15  

1.75  

 

NA 

3.5±0.635  

NA 

8  

 Nigella sativa  

 

Alcohol  

50%hydr o-alcohol 

 Aqueous  

 

17.20  

8.15   

 7.80  

 

NA 

10.11±0.6 35  

NA 

9 Pithecelobium dulse Alcohol  

50%hydr o-alcohol  

Aqueous  

 

4.82  

 2.15  

2.00  

 

NA  

NA  

NA 

10 Pongamia pinnata  

 

Alcohol  

50%hydr o-alcohol 

Aqueous  

 

5.25  

 7.15  

 3.85  

 

NA  

NA 

4.5±0.635 

11 Prosopis juliflora  

 

Alcohol  

50%hydr o-alcohol 

 Aqueous  

 

 3.15  

l 2.10  

 2.15  

 

NA  

NA  

NA 

12 Control C1                                                                      Negative control - 0% 

13 Control C2                                                                      Positive control - 0% 

14 Mancozeb       - 100% 
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such as problems of public health, environmental pollution, reduction in crop quality, toxic effect on non-

target organisms and causing resistance in pest and disease agents, (Kagale 2004, Rai et al 2006, Rahhman 

et al 2010). WHO banned many agriculturally important pesticides due to wide range of toxicity against 

non target organisms including humans which are known to cause pollution problems also (Barnard et. al. 

1997).This has necessitated to find new avenues to control the notorious diseases. Hence this can be an 

initiative against fungal diseases. 

Conclusion: 

 From the results of the present study, it can be concluded that the crude extracts of selected plants are 

effective against the Pythium myriotylum and can be regarded as a rich source of metabolites with 

antifungal activity, the plant extracts which are showing inhibition for pathogen may have potential to be 

developed as potent fungicides in organic farming against rot causing pathogen .The plant world, the rich 

storehouse of natural chemicals could be exploited for the use as pesticides. Many species of higher plants 

have not been yet explored, much less surveyed for biologically active constituent and new sources of 

commercially valuable pesticides. This is mainly due to lack of information on the screening and 

evaluation of diverse plants for their antimicrobial potential. Systematic and scientific evaluation of plant 

derived bio-active molecules for using their potential for the effective management of fungal plant diseases 

to maintain high level of bio-safety and non- adverse effects on the environment will open up many 

revenues for the betterment of environment and mankind. The botanicals are cost effective, non hazardous, 

easily available and do not pollute the environment. Also, biologically active plant derived pesticides are 

expected to play a significant role in crop protection strategies. Exploitation of naturally available 

chemicals from plants, which retards the growth of disease causing pathogens, would be a more realistic 

and ecologically sound method for development of future commercial pesticides for crop protection 

strategies. 
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