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Screening of some plant root extracts for their
antifungal activity against seed borne pathogenic
fungi.

Roopa Vishwanath Sangvikar.

Abstract: In the present study, root extracts of five plants were screened against two seed borne pathogenic fungi Alternaria solani,
Fusarium moniliforme .Out of the five root extracts ,two root extracts showed strong antifungal activity.The extract of Hemidesmus indicus
showed maximum activity while minimum activity was observed by Rauwolfia tetraphylla.The purpose of investigation was to search for
alternative approach to prevent biodeterioration of seeds in an ecofriendly way.

Index Terms : Antifungal activity; Biodeterioration; Carbendazim; Exploitation; Seed-borne Fungi; Root extracts; Whatmann filter paper.

INTRODUCTION

lant extracts represent a rich source of antimicrobial

agents and have been used by Indian system of
medicine in preventive, promotive and curative
applications.Extracts of various plant parts are found to be
effective against seed borne pathogenic fungi. Fungi form
the largest group among microorganisms causing seed
damage at various growth stages .Seeds are treated by
various means to get rid of such pathogens. Though
efficient control of seed borne fungi can be achieved by
using synthetic chemical fungicides, the same cannot be
applied to grains for reasons of pesticide toxicity [3].
Biological treatment can avoid losses due to diseases by
seed borne pathogens and also provide sustainable and
environmental friendly approach.
Plant metabolites and plant based pesticides appear to be one
of the better alternatives as they are known to have minimal
environmental impact and danger to consumers in contrast to
synthetic pesticides [14]. Extracts of many higher plants have
been reported to exhibit antifungal properties under laboratory
trails [11]. Exploitation of plant metabolites in crop protection
and prevention of biodeterioration caused by fungi appear to
be promising. In view of these the present investigation was
undertaken to screen some root extracts against seed borne
pathogenic fungi and the data has been presented in this

paper.
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MATERIALS AND METHODS

Collection of plants

The plants used in the present studies were collected from
different regions of Marathwada particularly Nanded. After
pressing and drying herbarium sheets of these plants, their
identification was confirmed through consultation with
Department of Botany, Yeshwant Mahavidyalaya, Nanded
using the “Flora of Marathwada”[ 9]. The leaves, rhizomes,
tubers, and roots, of the selected plants were collected
separately, surface sterilized with 0.1 % HgCl and washed
two to three times with sterile distilled water. Plant parts like
leaves, rhizomes, tubers, and roots, were separated and dried
in a oven at 50-60 °C for 48 hours. Fine powders of these plant
parts were prepared and preserved separately in polythene
bags at room temperature (28 + 2°C) for 48 hours.

Isolation of Phytopathogenic fungi

The test fungus namely Alternaria solani, was isolated from
diseased leaves of tomato and Fusarium moniliforme was
isolated from Maize seeds. For this the affected parts of the
host were brought to the laboratory in polythene bags. They
were cut into small pieces; surface sterilized with 0.1 per cent
HgC1 solution and passed through three changes of sterile
distilled water. The affected bits were placed aseptically on
Glucose Nutrient Agar (GNA) plates. The fungal growth from
the affected bits was picked up and transferred on GNA slalnt.
The fungus identification was confirmed using manual of
fungi [1] maintained on GNA slants for further investigation.

Preparation of plant powder
The processed plant part materials were used in this study.

The collected plant parts were shredded and dried completely
at 50-60 °C for 48 hrs in hot air oven. The dried materials were
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then ground into fine powder and stored in polythene bags at
room temperature till extraction.

Preparation of plant extracts

For testing efficacy of plant extracts hot water, cold water,
alcoholic (ethanolic) and ethyl acetate extracts of these plant
parts were prepared. Hot water extract was prepared by
heating extract in a container at 80 °C temperature for 20
minutes. 5 ml of alcohlic (ethanolic) and ethyl acetate extracts
were evaporated on water bath and sterile distilled water was
added to make up the volume of 5 ml. These extracts were
used for further experiments

Plant Extracts

25g/5g/75g /10 g powder each of the plant parts were
suspended / mixed separately in 100ml sterilized distilled cold
water, hot water, alcohol (ethanol) and ethyl acetate in 250 ml
conical flasks. They were thoroughly shaken and then the
conical flasks were allowed to stand for 12 hours at room
temperature. The contents were filtered through Whatman
filter paper No.1. The filtrates were used as 2.5 %, 5 %, 7.5 %
and 10 % plant extracts respectively.

Poisoned food method

In this method PDA media was used 1ml of the plant extract
was mixed with 20 ml of the sterile medium. This was poured
on to the sterile Petri plates and allowed to solidify at room
temperature for thirty minutes. Spots of fungal spore
suspension were aseptically inoculated. The inoculated plates
were incubated at 25 °C and the test fungus was allowed to
grow on poisoned plate. Petri plates inoculated with standard
fungicide carbendazim. The effect of sample on fungal growth
was determined by measuring the diameter of the colony
obtained on poisoned plate after 72 hrs. The experiment was
conducted in three replicates.

RESULTS AND DISCUSSIONS

The antifungal activity of root extracts (10 %) of five selected
plants was tested against two plant pathogenic fungi Alternaria
solani and Fusarium moniliforme by poison food method after 72
hours. The root extracts were extracted in cold water, hot
water, ethyl acetate and alcohol (ethanol). 20 ml PDA medium
in the plate was poisoned with Iml of 10 % of each extracts
separately. Carbendazim at 200 pg / ml in water was used as
standard antifungal agent for comparision. The results are
shown in Table 1.

Out of the four extracts of each of the five plants tested, A.
solani showed maximum inhibition in colony diameter against
ethyl acetate and alcohol extracts. These inhibitions were more
than the standard. Hot water and cold water extracts of these
five plants did not show much inhibition in colony diameter.

Ethyl acetate extract of Hemidesmus indicus showed complete
inhibition of the fungus (standard 16 mm).

Four extracts of each of the five plants tested against F.
moniliforme, showed maximum inhibition in colony diameter
against ethyl acetate and alcoholic extracts. These inhibitions
were more than the standard. Hot water and cold water
extracts of these five plants did not show much inhibition in
colony diameter. Ethyl acetate and alcoholic extract of H.
indicus showed complete inhibition of the fungus.

Table 1 : Antifungal activity of Root extracts of selected
plants in different solvents against some phytopathogens
(1ml of 10 % extract in 20ml PDA) By poison food method.

Colony diameter in mm (After 72hrs)

Alternaria solani Fusarium moniliforme
Name of test plants Name of test plants

Sol- |Ar |Ct Hi Ws Rt Ar | Ct Hi Ws Rt

vent
CW |19 |20 [16 |22 |28 |35 |37 |34 |36 36

HW [ 20 [23 [18 [24 [26 [37 [38 [34 |37 39
EA 23 [ 16 [o00c [ 127 |18 |27¢ [30% | 00% | 18* 32%
AL 6~ |7+ [oor |4 11* | 28 | 26* | 00* | 11 29*
Std 16 [16 [16 |16 16 [33 [33 [33 |33 33

Ar - Asparagus racemosus (L .)

Ct - Chlorophytum tuberosum (Roxb.)

Hi - Hemidesmus indicus ( R.Br.)

Ws - Withania somnifera (L.)

Rt - Rauwolfia tetraphylla (L.)

Std-Standard fungicide (Carbendazim @ 200pug/ml of water)

*-More effective than standard fungicide.

CONCLUSION

The antimicrobial activities of the five plants selected varied
distinctly. Out of the four solvent extracts cold water, hot
water, ethyl acetate and ethanol, the ethanol and ethyl acetate
of all the plant extracts showed appreciable antimicrobial
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activities against all the tested phytopathogens. The ethyl
acetate and alcoholic extracts of Asparagus racemosus,
Chlorophytum tuberosum, Hemidesmus indicus, Withania somnifera
showed significant antimicrobial activity higher than the
standard antibiotics. Rauwolfia tetraphylla showed relatively
less activity compared to other plants. Hemidesmus indicus
showed higher antimicrobial activity which have not been
recorded earlier by any worker

These findings gave an idea that the plant extracts may be used
as potential alternatives to synthetic fungicides for seed
treatment to protect them against seed borne pathogens.

ACKNOWLEDGEMENT

I owe my deep and sincere gratitude to my research guide Dr.
S. S. Wadje , Former Head and Reader, Department of Botany,
Yeshwant Mahavidyalaya, Nanded. His personal guidance
have provided a good basis for the present study. I wish to
express my deep sense of gratitude to the authors and
scientists, whose work provided a valuable source of
information and inspiration in understanding the present
work. I would like to specially thank to Dr. N..V. Kalyankar,
Principal, Yeshwant Mahavidyalaya, Nanded who gave me the
opportunity to carry out my work in the Department of
Botany, Yeshwant Mahavidyalaya, Nanded. I would like to
show my gratitude to Dr. S. S. Bodke, Reader and Head,
Department of Botany, Yeshwant Mahavidyalay, Nanded for
providing me laboratory facilities and support during my
research tenure.

REFERENCES

[1] Barnett and Hunter.(2008). Illustrated Genera of Imperfect fungi
Edition 4.

[2] B. Wilson, G. Abraham, V.S Manju (2005) Antimicrobial activity of
Curcuma  zedoaria and  Curcuma malabarica  tubers  Jour of
ethnopharmacology 99 :1,147-151

[31 J. C. Harris, S. Cottrell, S. Plummer and D. Lloyd (2001)
Antimicrobial properties of Allium sativum (garlic) Applied microbiology
and Biotechnology Volume 57, Number 3, 282-286

[4] Kavitha, R., S.Umesha and H.S. Shetty. (2005). Dose dependent
impact of dominant seed-borne fungi on seed germination and
seedling vigour of cotton seeds. Seed Res.33(2): 187-194.

[5] Londonkar, Ramesh, V. Chinnappa Reddy and K. Abhay Kumar
(2011) Potential antibacterial and antifungal activity of Achyranthes
aspera. Recent Research in Science and Technology, 3(4): 53-57.

[6] Mohana, Devihalli Chikkaiah, Pravin Prasad, Veena Vijaykumar
and Anandrao Raveesha Koteshwara. (2011) Plant extract effect on
seed borne pathogenic fungi from seeds of paddy grown in southern
India . Journal of plant Protection Research, 51(2): 101-106.

[71 Mohana, D.C., K.A. Raveesha and R. Loknath. ( 2008) Herbal
remedies for the management of seed-borne fungal pathogens by an
edible plant Decalephis hamiltonii. Phytopathol. Plant Protect. 41(1): 38-49.
[8] M. R. Prajapati and P.J. Vyas (2011) Effect of mixing antibiotic with
Asparagus racemosus and their antibacterial activity Life sciences leaflets
13: 443-448

[9] Naik V.N.(1998) “Flora of Marathwada” Vol. I. &II Amrut
Prakashan, Aurangabad.

[10] Pawar, B.T. and P.B. Papdiwal. (2010). Antibacterial activity of
some leaf extracts against Xanthomonas  campestris  pv.
mangiferaeindicae. An International Journal of Plant Protection, 3(1): 104-
106.

[11] Mohana, D.C., K.A .Raveesha and R. Lokanath.(2008). Herbal
remedies for the management of seed-borne fungal pathogens by an
edible plant Decalepis hamiltonii (Wight & Arn). Arch. Phytopathol.
Plant Protect. 41(1): 38-49

[12] Shilpakala, Sainath R., J. Prathibha and R. Malathi (2009)
Antimicrobial properties of the stem bark of Saraca indica
(Caesalpinaceae). European Review for Medical and Pharmacological
Sciences, 13; 371-374.

[13] Upadhyay, Vishesh, S. Kambhoja, and K. Harshleena (2010)
Antifungal activity and preliminary phytochemical analysis of stem
bark extracts of Juglans regia linn. International Journal of Pharmaceutical
& Biological Archives 1(5): 442-447.

[14] Varma, J. and Dubey, N.K. (1999). Prospecdtives of botanical
and microbial products as pesticides of tomorrow. Current Science 76:
172-179.

IJSER © 2012
http://www.ijser.org


http://www.springerlink.com/content/?Author=J.+C.+Harris
http://www.springerlink.com/content/?Author=S.+Cottrell
http://www.springerlink.com/content/?Author=S.+Plummer
http://www.springerlink.com/content/?Author=D.+Lloyd
http://www.springerlink.com/content/0175-7598/57/3/

