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ABSTRACT:- In the present study, biocontrol of test pathogen Sclerotium
rolfsii Curzi (MTCC No.-2156) was evaluated. The effect of chloroform
and aqueous extracts of selected plants such as Millettia pinnata L., Cassia
tora L.  and Moringa oleifera Lam. against Sclerotium rolfsii Curzi were
tested. The chloroform extract was more effective than aqueous extract
in controlling the test pathogen Sclerotium rolfsii. The minimum mycelial
growth of Sclerotium rolfsii was recorded in seed extract of Millettia
pinnata L. with 25.7 mm, using chloroform solvent. Significant inhibition
was observed in the extract of Cassia tora L. seed with 26.3 mm mycelia
growth. 30.7 mm mycelial growth was recorded in the bark extract of
Moringa oleifera Lam. at 10% concentration. Other treatments in
chloroform were also effective to control the mycelial growth of the test
pathogen Sclerotium rolfsii. In aqueous extracts of selected plants,
minimum mycelial growth of Sclerotium rolfsii Curzi was found in the
seed extract of Millettia pinnata L. with 33.7 mm. The bark extract of
Millettia pinnata L. controlled the mycelial growth with 35.3 mm. The
seed extract of Cassia tora L. showed mycelial growth of Sclerotium rolfsii
with 40 mm at 10% Concentration. Significant inhibition was also
recorded in other prepared extracts of selected plants.
Keywords- Chloroform, aqueous, Millettia pinnata L., Cassia tora L.,
Moringa oleifera Lam. and Sclerotium rolfsii.
INTRODUCTION

Sclerotium rolfsii is a soil-borne pathogen. It causes Sclerotium
wilt disease in different   agricultural crops and reduces the quality and
quantity of crops.  It attacks mostly legumes, crucifers, and cucurbits.
Common plants such as maize (Zea mays L.), beans (Phaseolus sp.), sugar
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cane (Saccharum officinarum L.), tomato (Lycopersicon esculentum Mill.),
watermelon (Citrullus vulgaris Schrad.) are affected by pathogen
Sclerotium rolfsii. It also infects other plants like banana, cabbage, carrot,
radish, lettuce, cauliflower, cucumber, mustard, onion, garlic, ginger,
mango, muskmelon, pineapple, potato, tobacco, etc. The symptoms of
the disease are the presence of dark-brown lesions on the stem,
yellowing, and wilting of the leaves. In favourable condition, it may
destroy all affected crops and reduces crop yield1-5.

Chemical fungicides like hexaconazole, propiconazole,
difenconazole, Avatar, Nativo and Vitavax power are used now a day
for controlling the test pathogen6,7. Chemical Fungicides may be harmful
to the environment and to human health.

Few scientists have worked on biocontrol of Sclerotium wilt
disease caused by the pathogen Sclerotium rolfsii Curzi through plant
extracts8-16.

The aim of the present study was to search plant-based chemical
fungicides against the test pathogen Sclerotium rolfsii. In the present
research work, the effects of chloroform and aqueous extracts of selected
plants – Millettia pinnata L., Cassia tora L.  and Moringa oleifera Lam.
against Sclerotium rolfsii Curzi (MTCC No.-2156) were studied.

Millettia pinnata L., belongs to the family Leguminosae and is
one of the most important leguminous trees. It is mainly found in
semiarid regions. It is distributed throughout India. It is a rich source of
macronutrients and micronutrients like nitrogen, phosphorus,
potassium, calcium, magnesium, zinc, copper, and iron. It acts as an
excellent fertilizer source in agriculture and acts as a soil binder. Millettia
pinnata L. is used for cough, cold, leprosy, diarrhea, mental disorders,
ulcers, etc. It can be used as fodder, as green leaf manure, as a soil binder,
as a soil reclaimer, and as a biofuel. Different Parts of Millettia pinnata
L. is used in the medical industry as an anti-ulcer, anti-microbial, anti-
plasmodial, anti-diarrhoeal, anti-inflammatory, anti-oxidant and
antiviral properties.17-19 Karanj oil contains karanjin -the main active
chemical ingredient. It is also used as insecticide, pesticide, and
nematicide in agriculture.

Cassia tora L., plant of Fabaceae family. It is an important legume
crop, mostly found in India, Eastern Africa, and Central America. The
common name of Cassia tora L. is Charota or Chakunda. It is used as
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herbal medicine worldwide. Leaves and seeds of Cassia tora is used in
cough, wound healing, head pains, bronchitis, leprosy, colic, dyspepsia,
constipation, cardiac disorders, skin diseases, and liver disorders. It
contains phenols, flavonoids, tannins, glycosides, steroids, saponins,
and alkaloids.  It is used as an antibacterial, antifungal, analgesic, and
antihelmintic.

Moringa oleifera Lam. is one of the most important plants, widely
distributed in India. It is widely used as a nutritional plant, and belongs
to the family Moringaceae. It possesses many pharmacological
properties such as anti-diabetic, anti-inflammatory, anti-ulcer, anti-
microbial, antioxidant, anti-allergic, and anti-cancer activities20. The
common name of Moringa oleifera Lam is munga or Drumstick or
horseradish tree. It is a rich source of vitamins A, C, and protein.
Different active phytochemicals such as alkaloids, quinine, saponins,
flavonoids, steroids, tannin, glycosides, and fats are present. It also
contains kaempferol, kaempferitrin, niazinin A, niazinin B, niazimicin
A and niaziminin B21, 22.

Biocontrol of pathogens through plant extracts may be due to
the presence of some alkaloids, phenols, tannins, and flavonoids23.
Antimicrobial activities of some other plants against Sclerotium rolfsii
Curzi and other pathogen microbes were studied.24-28

MATERIALS AND METHOD
COLLECTION OF SELECTED PLANTS

Different parts of Selected plants were collected from different
regions of the Ranchi District of Jharkhand and were identified.
COLLECTION OF TEST PATHOGEN

The test pathogen Sclerotium rolfsii Curzi (MTCC No.-2156), used
in the present study was collected from the Department of Mycology
and Plant Pathology, ICAR-Indian Agricultural Research Institute, New
Delhi.
PREPARATION OF PLANT EXTRACT

Different parts of selected plants - Millettia pinnata L. Cassia tora
L. and Moringa oleifera Lam. were collected, washed and dried under
shade conditions at room temperature.  The dried materials were then
ground into fine powder and stored in airtight containers at room
temperature till extraction29. Plant extracts were prepared from the same
plants by extracting 1g of dried material with 10 ml of distilled water or
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chloroform separately. Extracts were filtered through Whatman No 1
filter paper. The samples were then air-dried and dissolved in 10 ml
solvent for the antimicrobial test.
ANTIMICROBIAL ACTIVITY

Antimicrobial activity of chloroform and aqueous extracts of
different parts of selected plants - Millettia pinnata L., Cassia tora L. and
Moringa oleifera Lam. at different 1.0 %. 2.5 %, 5.0% and 10.0%
concentrations were evaluated against the test pathogen Sclerotium rolfsii.
Evaluation of antimicrobial activity was done by poison food technique
against S. rolfsii28, 30.  The diameter of the mycelial growth of Sclerotium
rolfsii was calculated after the period of incubation.
RESULT AND OBSERVATION

Biocontrol of test pathogen Sclerotium rolfsii Curzi (MTCC No.-
2156) was done through plant extracts of  Millettia  pinnata L., Cassia
tora L., and Moringa oleifera Lam. using chloroform and aqueous solvents.
Effects of chloroform and aqueous extracts of selected plants such as
Millettia pinnata L., Cassia tora L.  and Moringa oleifera Lam. were given
in Table 1 and Table 2.

Effects of chloroform extracts of different parts of Millettia
pinnata L., Cassia tora L. and Moringa oleifera Lam. on mycelial growth of
Sclerotium rolfsii Curzi at different concentration were recorded in Table
-1. Chloroform extracts of selected plants controlled the growth of
mycelia of the test pathogen Sclerotium rolfsii Curzi. Among all
treatments, seed extract of Millettia pinnata L. was most effective in which
diameter of the mycelia growth of test pathogen Sclerotium rolfsii was
25.7 mm. Significant inhibition was also recorded in seed extract of Cassia
tora L. with 26.3 mm mycelia growth. Bark extract of Moringa oleifera
Lam. showed 30.7 mm mycelial growth. The bark extract of Cassia tora
L. exhibited 32 mm mycelial growth. However, Bark extract of Millettia
pinnata L. showed 33.3 mm mycelial growth of Sclerotium rolfsii.
Inhibition was also recorded in leaf and stem extracts of Millettia pinnata
L. with mycelial growth 34.7 mm and 49.3 mm respectively at 10%
concentration. Other treatments were also effective to control the
mycelial growth of test pathogen Sclerotium rolfsii.

Biocontrol of test pathogen Sclerotium rolfsii Curzi through plant
extracts in water solvent are recorded in Table 2. Minimum mycelial
growth of the test pathogen was recorded in an aqueous extract of
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Table 1 - Effect of chloroform extracts of different parts of Millettia
pinnata L., Cassia tora L. and Moringa oleifera Lam. on mycelial

growth of Sclerotium rolfsii Curzi at different concentration

Plant Extracts 1% 2.5% 5% 10% 
Millettia pinnata L., Growth 

(mm) 
Growth 

(mm) 
Growth 

(mm) 
Growth 

(mm) 
a) Seed 57.3 48.3 36.7 25.7 
b) Bark 63.3 53.7 46.7 33.3 
c) Leaf 66 55.3 49.3 34.7 
d) Stem 70 62 54.7 49.3 

Cassia tora L.     
a) Seed 63.3 55.3 39.7 26.3 
b) Bark 70 58 49.3 32 
c) Leaf 72 66.3 53.7 38.3 
d) Stem 74 73.3 60.7 48.7 

Moringa oleifera Lam.     
a) Bark 54.7 48 35.3 30.7 
b) Leaf 64.3 55.7 45.7 35.7 
c) Stem 72 63.3 60.3 47 

Check 90 90 90 90 

Plant Extracts 1% 2.5% 5% 10% 
Millettia pinnata L., Growth 

(mm) 
Growth 

(mm) 
Growth 

(mm) 
Growth 

(mm) 
a) Seed 67.3 60 50.3 33.7 
b) Bark 75 58.3 52 35.3 
c) Leaf 78 64.7 53.3 47 
d) Stem 83.7 65.3 60 56 

Cassia tora L.     
a) Seed 69 61.7 54.7 40 
b) Bark 78.3 64.7 60 53 
c) Leaf 82.7 72 63.7 56.3 
d) Stem 84.3 76.3 72.7 58.3 

Moringa oleifera Lam.     
a) Bark 68 60 60.7 43.3 
b) Leaf 74.3 70.7 66.7 56.3 
c) Stem 86.3 81 72 61.7 

Check 90 90 90 90 

Table 2 -Effect of aqueous extracts of different parts of Millettia
pinnata L., Cassia tora L. and Moringa oleifera Lam. on mycelial

growth of Sclerotium rolfsii Curzi at different concentration.
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Millettia pinnata L. seed which was 33.7 mm. The bark extract of Millettia
pinnata L. inhibited mycelial growth. The diameter of mycelial growth
was 35.3 mm. In the seed extract of Cassia tora L., mycelial growth of
Sclerotium rolfsii was 40 mm. The bark extract of Moringa oleifera Lam.
showed 43.3 mm mycelial growth. Significant inhibition was also
recorded in aqueous extracts of the leaf and stem of Millettia pinnata L.
with mycelial growth 47 mm and 56 mm respectively. Bark, leaf and
stem extract of Cassia tora L. also inhibited the growth of mycelia of
Sclerotium rolfsii with arange from 53 mm to 58.3 mm. The leaf and stem
extracts of  Moringa oleifera Lam. showed  56.3 mm and 61.7 mm mycelial
growth of Sclerotium rolfsii at 10% concentration.
CONCLUSION

Biocontrol of test pathogen Sclerotium rolfsii through some plant
extracts is possible. In chloroform and aqueous solvents, extracts of some
plants such as Millettia pinnata L., Cassia tora L. and Moringa oleifera Lam.
were effective to control the mycelial growth of Sclerotium rolfsii Curzi
at 10% concentration. Chloroform extracts of selected plants were more
effective in comparison to aqueous extracts against Sclerotium rolfsii.
Seed extract of Millettia pinnata L. was found to be excellent in inhibiting
the mycelial growth of the test plant pathogen at 10 % concentration.
From the present research work, it may be concluded  that Millettia
pinnata L., Cassia tora L. and Moringa oleifera Lam.  can be utilized for the
control of diseases caused by Sclerotium rolfsii. It may be due to the
presence of some secondary metabolites like phenols, tannins, saponins,
glycosides, flavonoids, steroids and alkaloids.
ACKNOWLEDGEMENTS

Author is thankful to Dr. Ajit Kumar Jha, Senior Scientist, ICAR-
RCER-FSRCHPR, Ranchi, for providing necessary support during
research work.
REFERENCES

1. Aycock, R. 1966. Stem rot and other diseases caused by
Sclerotium rolfsii. North Carolina Agri. Exp. St. Tech. Bulletin,
174: 202.

2. Meena, B. and Muthusamy, M. 2002. Fungitoxic properties of
plant extract against Sclerotium rolfsii in jasmine. J. Ornamental
Horticulture New Series. 5(1): 82- 83.



7

3. Prabhu,V.H. and Hiremath, P.C. 2003. Bioefficacy of fungicides
against collar rot of cotton caused by Sclerotium rolfsii Sacc.
Karnataka J. Agric. Sci., 16(4): 576-579.

4. Basamma. 2008. Integrated management of Sclerotium wilt of
potato caused by Sclerotium rolfsii Sacc. M.Sc. (Agri.) Thesis,
Department of Plant Pathology, University of Agricultural
Sciences, Dharwad, 113pp.

5. Bhatt, M.N., Sardana, H.R., Singh, D., Srivastava, C. and Ahmad,
M. 2015. Evaluation of chemicals and bioagents against
Sclerotium rolfsii causing southern blight of bell pepper (Capsicum
annuum). Indian Phytopath., 68: 97-100.

6. Sheoraj, S., Prajapati, R.K. and Srivastava, S.S.L., 2005. Efficacy
of fungicides against Sclerotium rolfsii causing collar rot in lentil.
Farm Sci. J. 14: 68-69.

7. Tripathi, B.P. and Khare, N. 2006. Testing of fungicide against
Sclerotium rolfsii. J. Mycol. Pl. Pathol. 36(2): 347-348.

8. Ram, D. and Tewari, V.P., 1994, Control of chickpea collar rot
(Sclerotium rolfsii) with soil application of plant products. Journal
of Applied Biology, 4(112): 33- 40.

9. Hanthegowda, B. and Adiver, S. S. 2001. Effect of plant extracts,
bio agents, rotational crops and their root exudates on Sclerotium
rolfsii causing stem rot of groundnut. GAU Res. J. 18(2): 240-
243.

10. Anand, A.K., More, N.K.S. and Lal, R.J. 2003. Effect of leaf
extract of some botanicals on mycelium growth and sclerotial
production of Sclerotium rolfsii. Indian Phytopath. 56(3): 360.

11. Blum, L.E.B. and R. Rodriguez-Kabana. 2004. Effect of organic
amendments on sclerotial germination, mycelial growth, and
Sclerotium rolfsii induced diseases. Fitopatologia Brasileira, 29: 66-
74.

12. Okereke, V.C. and Wokocha, R.C., 2006. Effects of some tropical
plant extracts, Trichoderma harzianum and captan on the
damping-off disease of tomato induced by Sclerotium rolfsii.
Agricul.J. 1: 52-54.

13. Kulkarni, V.R. (2007). Epidemiology and integrated
management of potato wilt caused by Sclerotium rolfsii Sacc. Phd.

 Kumari & Pandey-  Biocontrol of test pathogen Sclerotium rolfsii



8

Advances in Bioscience  Vol. I

Thesis, Department of Plant Pathology, University of
Agricultural Sciences, Dharwad, 191pp.

14. Mundhe, V.G., Diwakar, M.P., Kadam, J.J., Joshi, M.S. and
Sawant, U.K. 2009. In vitro evaluation of bio-agents and
botanicals against Sclerotium rolfsii causing foot rot of Finger
millet (Nagli). J. Pl. Dis. Sci. 4(2): 183-186.

15. Venkateswarlu, N. and Sreeramlulu, A. 2013. In vitro evaluation
of selected plants extracts on the mycelial growth of Sclerotium
oryzae Catt. International Journal of Pharma and Bio-Science 4(2):
(B) 640-644.

16. Sahana, N., Banakar, Sanath., Kumar, V.B., Thejesha, A.J. and
Kedarnath., 2017. In vitro evaluation of botanicals against foot
rot (Sclerotium rolfsii sacc.) of tomato. IJABR, 7: 214-216.

17. Bajpai, N.K. and Sehgal, V. 1999. Effect of neem (Azadirachta
indica A. Juss.), karanj (Pongamia glabra Pierre) and tobacco
(Nicotiana spp.) formulations on the growth and development
of Heliothis armigera (Hibner). Indian Journal of Applied
Entomology. 13: 25-35.

18. Srinivasan, K., Muruganandan, S., Lal, J.,Chandra, S., Tandan,
S.K. and Ravi Prakash, V.(2001) Evaluation of anti-inflammatory
activity of Pongamia pinnata leaves in rats. Journal of
Ethnopharmacology. 78: 151-157.

19. Digamber R. More and Mirza M. Vaseem Baig 2013. Fungitoxic
Properties of Pongamia pinnata (L) Pierre extracts against
pathogenic fungi.International Journal of Advanced Biotechnology
and Research, 4(4): 560-567

20. Dhakad, A. K., Ikram, M., Sharma, S., Khan, S., Pandey, V. V.,
and Singh, A. 2019. Biological, nutritional, and therapeutic
significance of Moringa oleifera Lam. Phyther. Res. 33(11): 2870–
2903.

21. Fahey J.W.  2005. Moringa oleifera: a review of the medical
evidence for its nutritional, therapeutic, and prophylactic
properties. Part 1, Trees for Life Journal, 1 .

22. Chuang P.H., Lee C.W., Chou J.Y., Murugan M., Shieh B.J., Chen
H.M. 2007. Anti-fungal activity of crude extracts and essential
oil of Moringa oleifera Lam. Bioresour. Technol. 98(1): 232–236.



9

23. Romanazzi G., Lichter A., Gabler F.M., Smilanick J.L. 2012.
Recent advances on the use of natural and safe alternatives to
conventional methods to control postharvest gray mold of table
grapes. Postharvest Biol. Technol. 63(1):141–147. 

24. Johnson, M and Subramanyam, K. (2000). In vitro efficiency of
fungicides against stem rot pathogen of groundnut. Ann. Pl.
Prot. Sci.,8: 255-257.

25. Eksteen, D., Pretorius, J. C., Nieuwoudt, T. D. and Zietsman, P.
C. 2001. Mycelial growth inhibition of plant pathogenic fungi
by extracts of South African plant species. Ann. Appl. Biology.
139(2): 243-249.

26. Gautam, K. and Chauhan, S.V.S. 2004. Fungicidal properties of
some plants of family Asteraceae against Sclerotium rolfsii. Ann.
Pl. Prot. Sci. 12(1): 207- 208.

27. Singh, S.R., Prajapati, R.K., Srivastava, S.S.L., Pandey, R.K. and
Gupta P.K. 2007. Evaluation of different botanicals and non-
target pesticides against Sclerotium rolfsii causing rot of lentil.
Indian Phytoath. 60(4): 499-501.

28. Das, K., Tiwari, R.K.S., Shrivastava, D.K. 2010. Techniques for
evaluation of medicinal plant products as antimicrobial agents:
current methods and future trends. J. Med. Plants Res. 4(2): 104–
111.

29. Nostro, A, Germano, M P, D’Angelo, V and Cannatelli, M. A.
2000. Extraction methods and bioautography for evaluation of
medicinal plant antimicrobial activity. Letters in Applied
Microbiology 30(5): 379–384.

30. Nene, Y. L. and Thapliyal, P. N. 2000. Poison Food Technique.
In Fungicides in Plant Disease Control (3rd Edn.), Oxford and
IBH Publishing Company, New Delhi, pp: 531- 533.

 Kumari & Pandey-  Biocontrol of test pathogen Sclerotium rolfsii



10

Advances in Bioscience  Vol. I


