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Nine fungicides, viz., Bavistin, Brassicol, Captan, Dithane M-45, DM-145,
Fytolan, Manzate, Parasan and Sulfex were tested against Sclerotium rolfsii in vitro
by food poising method. All the fungicides have showed adverse effect on the
growth of Sclerotium rolfsii. Amongst the tested fungicides, Brassicol was found to
be significantly effective against inhibition of growth, but it proved to be
fungistatic in action, even in higher doses i.e., up to 3.0% concentration. Next to
Brassicol, Manzate has been found to be the best as it gave 100% inhibition of
growth at 0.1% concentration. Its o.1% concentration was found to be fungicidal in
action. After Manzate, the Parasan and DM-145 have been found to be the next
effective fungicides against Sclerotium rolfsii. The 0.25% concentration of these
two fungicides cause 100% inhibition of growth and the same concentration (i.e.,
0.25%) of these fungicides proved to be fungicidal. Dithane M-45 and Captan were
also found to be toxic which cause 100% inhibition in growth at 0.5% and 2.0%
concentration respectively. These two fungicides were also recorded as fungicidal
in action at the same concentrations (i.e., 0.5 and 2.0%) . Sulfex, Fytolan and
Bavistin have proved to be poor in this respect and did not show cent percent
inhibition even in the higher dose i.e., 3.0% concentration.

Introduction
antibiotics. Now a days, fungicides are
known to be the most effective method of
the fungal pathogen and disease control.

The annual loss to world crops as a result of
disease has been estimated at about 30,000
million dollars, a major loss of this due to
fungal pathogen. Different methods were
adopted for plant disease control. But in the
recent past, considerable work has been
done in the field of disease control through
chemicals. The chemicals used for control of
fungal diseases are mainly fungicides and

The bordeax mixture, discovered by
Millardet (1885) had the greatest impact in
plant pathology and it is still used against
the powdery mildew of grapes in Europe.
The Bordeax mixture was followed by lime
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sulphur, formalin, Copper carbonate dust
which has been used against plant diseases
up to 1913. organic fungicides Chloronil,
Thiram, Diclone have been developed in the
mid
1930 onwards. Captan, the most
effective fungicides, was developed only
two decades ago. Many groups of chemical
compounds are now available for plant
disease control. These include heterocyclic
nitrogenous compounds, quinines, phenols
and antibiotics.

Sclerotium rolfsii in vitro. The aim of the
present study was to compare the effect of
some fungicides on Sclerotium rolfsii
mycelial growth in vitro and identify the
concentration of fungicide having fungicidal
properties.
Materials and Methods
Isolation of Pathogen
The pure cultures of Sclerotium rolfsii was
isolated from infected foot region of
solanum melongena plant on potato dextrose
agar medium. (Chaurasia et.al., 2014 a). The
stock cultures were maintained by periodic
transfer and stored in the refrigerator at 4° C
for further studies. (Chaurasia, 2000;
Chaurasia et.al., 2013).

There is an increasing interest in
chemotherapy of plants, the systematic
fungicides are of different interest. In April
1966, a significant development in the field
of fungicides took place when Von
Schmeling and Kulka (1966) published a
paper on systemic fungicidal activity of 1, 4
oxathiin derivatives. To the end of 1968,
only eight fungicides, besides antibiotics
have been known but now about 40 systamic
fungicides have been produced by different
companies (Vyas, 1983).

In vitro efficacy of fungicides against
Sclerotium rolfsii
The following nine fungicides were
evalulated for their efficacy on mycilial
growth of Sclerotium rolfsii by food
poisoning technique (Schemitz, 1930;
Chaurasia, 2014b):

There are enormous literature available on
fungicides used for plant disease control
(Punja et.al., 1982; Padule et.al., 1983; Gisi
et.al., 1985; Mahaling and Anahosur, 1998;
Mueller et. al., 2002; Bradley et.al., 2006;
Gondal et.al. 2012; Maheshwari and Hare,
2013; Aujla et.al., 2013; Hoque et.al., 2014;
Amrutha et.al., 2014). Khan et.al., 1995;
Alam et.al., 2004; Sharma, 2006; Kopacki
and Wagner, 2006; Yaqub and Shahzad,
2006; Nisa et.al., 2011; Sahi et.al., 2012;
Jalander and Gachande, 2013; Parveen et.al.,
2013; Nath et.al., 2013; Mahamadi and
Rajaei, 2013; Rahman et.al., 2013 have
studied the efficacy of different systemic
and non systemic fungicides against various
plant pathogens like Fusariun, Alternaria,
Phytophthora, Sclerotium etc.

1. Bavistin
Methyl-2-banzimidazolecarbamate
2. Brassicol
75% pentachloronitro-benzene
3. Captan
N-trichloromethylmercapto-4cyclohexene 1, 2-dicarboximide
4. Dithane M-45
78%
manganese
ethylene
bisdithiocarbamaate
5. DM 145
Mancozeb 75% and adjuvents 25%
6. Fytolan
88% Copper as copper oxychloride
7. Manzate
Mancozeb 75% WP.
8. Parasan
Phenyl mercury acetate 1% Hg.

On the basis of above information in the
present investigation, nine fungicides were
evaluated for their efficacy against
478
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9. Sulfex
80% sulphar

after 72 hours of incubation.
Results and Discussion

The effect of above nine fungicides each
with ten concentrations i.e., 0.025, 0.05, 0.1,
0.25, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0% were
tried against Sclerotium rolfsii. Solutions of
measured quantity of fungicides, prepared in
sterile distilled water, then was added into
sterile melted Potato dextrose agar to get the
concentrations of 0.025, 0.05, 0.1, 0.25, 0.5,
1.0, 1.5, 2.0, 2.5 and 3.0% in the medium.

The result obtained during the present
investigation are presented in Table 1 and 2.
From the results, it is clear that the radial
growth of Sclerotium rolfsii was adversely
affected by the fungicides. The effective
fungicides, probably may act as antifungal
agent and impacts its poisoning effect on
metabolic process of pathogen, therefore,
the growth of the pathogen might be
adversely affected. Amongst the tested
fungicides, Brassicol proved to be the most
effective against Sclerotium rolfsii in which
100% inhibition in radial growth was
recorded even in a very low concentration,
i.e., 0.025%. Next to Brassicol, Manzate has
been found to be significantly effective and
100% inhibition in radial growth was
recorded above 0.05% i.e., at 0.1 per cent
concentration. The results obtained with
Brassicol are in correlated with the findings
of Chauhan (1977) and Richhariya (1984),
who has also reported significant response
of Brassicol against Sclerotium rolfsii.
Gould (1954) Cooper (1956), Aycock
(1959), Harrison (1959) and many other
investigators have also recommended the
use of Brassicol against Sclerotium rolfsii on
peanut and other ornamental and vegetable
crops. Rahman et.al., (2013) found
mancozeb (Manzate) as the most effective
fungicide against pestalotia palmarum.
After Manzate, the Parasan has been found
to be the next effective fungicides against
Sclerotium rolfsii in which 100% inhibition
in radial growth was recorded at 0.25 per
cent concentration. The lower concentration
i.e., 0.025 per cent of this fungicide was so
significantly found to effective and 72.56%
inhibition in radial growth was recorded
over control. DM-145 was also found to be
toxic like Parasan at 0.25 per cent
concentration but at lower concentration i.e.,
0.025% of this fungicide have a less toxic

Approximately 20 ml of poisoned melted
Potato dextrose agar medium was poured
into each sterilized petridish. After
solidification, each petridish
was
inoculated asceptically by placing the 8.0
mm diameter of inoculum in the center. The
Potato dextrose medium without the
addition of fungicide was considered as
control. Each set was run in triplicates. The
radial growth of pathogen, in each set was
measured after 72 hours of incubation and
the per cent inhibition over control was also
calculated by the equation given by Vincent,
1927 and Chaurasia et.al., 2014 b.
(C
I =

T)
x 100

C
Where,
I = Per cent of inhibition
C = Average Growth of Sclerotium rolfsii
in control Petridishes.
T = Average Growth of Sclerotium rolfsii
in each fungicide treated Petridishes
In order to study whether the effective
concentration of fungicide was fungistatic or
fungicideal in action to the pathogen, after
72 hours of incubation, the inoculum disc
from those petridishes showing no growth
has been transferred to fresh potato dextrose
agar medium and the results were recorded
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effect in comparision to Parasan. The 0.5%
concentration of Dithane M-45 and 2.0%
concentration of Captan were also found to
be most toxic, where 100% inhibition in
radial growth was recorded. Ohazurik
(1996), Yaqub and Shahzad (2006) have
also found some systemic fungicides
including Dithane M-45 to be effective
against Sclerotium rolfsii. Gupta et.al.
(1983) and Mustika et.al. (1984) have also
reported Dithane M-45 significantly reduced
the conidial germination and growth of
Alternaria
alterneta
and
Fusarium
oxysporum respectively. Alam et.al., (2000)
reported the efficacy of fungicides on the
inhibition of Bipolaris sorokiniana and
found Dithane M-45 was the most effective
fungicides. They stated that at 500 to 2500
ppm and 1/10 to 1/1000 ml concentrations
were most effective after 5 to 30 minutes
immersion. Alam et.al., (1999) reported the
growth inhibition (in vitro) of chilli fruit rot
pathogen Alternaria tenuis and found that
Dithane M-45 proved to be the most
effective against Alternaria tenuis when
immersed for 5 to 30 minutes at 500 to 2500
ppm concentrations. Sulfex, Fytolan and
Bavistin were also effective but
the
inhibition in the radial growth gradually
increased with the increase in the
concentrations and cent per cent (i.e., 100%)
inhibition could not be recorded up to 3.0%
concentration
(plate 1).

the presence of melanin in the outer
membrane (Cheit, 1975).
The results of fungistatic and fungicidal
action of various fungicides are presented in
Table 2. In order to find out whether the
inhibition in radial growth was due to
fungicidal or fungistatic action of
fungicides, after 72 hours the inoculum disc
was transferred in to fresh agar only in those
cases of fugicides which showed the 100%
inhibition over control. Thus Brassicol,
Captan, Dithan M-45, DM-145, Manzate
and Parasan were tested for their fangistatic
or fungicidal in action.
In case of Brassicol only, in all the taken
concentration, it was found that the growth
of pathogen has started around the
transferred inoculum in fresh agar medium.
From this results, it is clear that Brassicol is
fangistatic in action even in high dose of
fungicide i.e. 3.0% concentration. In case of
Manzate, the mycelium of inoculum disc did
not survive even at very low concentration
(i.e., at 0.1% concentration), therefore 0.1%
of Manzate proved to be fungicidal in action
and below this concentration Manzate was
found to be fungistatic in action. Parasan
and DM-145 have been found to be
fungicidal in action at 0.25% concentration.
Dithane M-45 and Captan have been found
to be fungicidal in action at 0.5 and 2.0%
concentration respectively and thus, fugus
inoculum did not survive.

Therefore, it is clear that Sulfex, Fytolan and
Bavistin have poor inhibitory effect on the
radial growth of pathogen as compared to
other tested fungicides. This may be due to
fact that the test pathogen might have
developed some resistance towards these
fungicides. Richhariya (1984) also reported
poor response of Sulfex, Fytolan and
Bavistin against tomato foot-rot pathogen
Sclerotium rolfsii. Sclerotium rolfsii forms
brownish sclerotia that can survive in soil
for long period frequrently tolerating
biological and chemical degradation due to

On the whole, it can be concluded that
Brassicol was found to be significantly
effective against Sclerotium rolfsii. The very
low concentration (i.e., 0.025%) of Brassicol
could cause 100% inhibition of growth but
up to 3.0% concentration of it proved to be
fungistatic in action. Next to Brassicol,
Manzate has been found to be the best as it
gave 100% inhibition of growth at 0.1%
concentration its 0.1% concentration was
found to be fungicidal.
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Table.1 Effect of different concentrations of various fungicides
on the growth of Sclerotium rolfsii

Table.2 Fungicidal and fungistatic action of fungicides against Sclerotium rolfsii
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Plate.1 Showing the effect of different concentrations of Fytolan on the growth of
Sclerotium rolfsii (After 72 hours of inoculation)

After Manzate, the Parasan and DM-145
have been found to be the next effective
fungicides against Sclerotium rolfsii. The
0.25% concentration of these two
fungicides cause 100% inhibition of
growth and the same concentration (i.e.,
0.025%) of these fungicides proved to be
fungicidal Dithane M-45 and Captan were
also found to be toxic which cause 100%
inhibition in radial growth at 0.5% and
2.0% concentration respectively. These
two fungicides were also recorded as
fungicidal in action at the same
concentration. Sulfex, Fytolan and
Bavistin have proved to be poor in this
respect.

which 100% inhibition was recorded also
given in brackets :
Brassicol (0.025%) > Manzate (0.1%) >
Parasan (0.25%) >DM-145 (0.25%) >
Dithane M-45 (0.5%) > Captan (2.0%)
Sulfex, Fytolan and Bavistin were proved
to be poor and did not show cent per cent
inhibition even in their higer dose i.e.,
3.0% concentration.
All the above six fungicides in which
100% inhibition was recorded were tested
for their fungicidal or fungistatic in action
at various concentration. Manzate at 0.1%,
Parasan at 0.25% and DM-145 at 0.25%,
Dithane M-45 at 0.5% and Captan at 2.0%
have been found to be fungicidal in action
and showing toxic effect which killed the
pathogen
Sclerotium
rolfsii.
Only
Brassicol was found to be fungistatic in
action, in all the taken concentrations from
0.025% to 3.0%. In the light of present

On the whole it can be concluded that
amongst tested fungicides, only six
fungicides were found to be more effective
in which 100% inhibition was recorded.
The relative degree of their effectiveness
are as follows and the concentration in
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investigation, fungicides like Brassicol,
Manzate, Parasan, DM-145, Dithane M-45
and Captan may be of practical importance
in control of foot-rot disease of brinjal
incited by Sclerotium rolfsii which
however requires field investigation.

blotch of onion under Punjab
conditions. Plant Disease Research
28(2) : 171-173
Aycock, R. (1959). Soil treatments for
control of Sclerotium rolfsii in Dutch
Iris. Pl. Dis. Reptr. 43 : 283-286
Bradley, C.A.; Lamey, H.A.; Endres, G.J.;
Henson, R.A.; Hanson, B.K.; Mckay,
K.R.; Halvorson, M.; Legare, D.G.
and Porter, P.M. (2006). Efficacy of
fungicides for control of Sclerotinia
stem rot of canola. Plant Disease. 90
(9) : 1129-1134
Chauhan, L.S. (1977). In vitro studies on
the effect of certain fungicides on
Sclerotium rolfsii. J.N.K.V.V. Res.
Jour. 112(1-4) : 131-132
Chaurasia, Amit Kumar; Chaurasia,
Shridha; Chaurasia, Shubha and
Chaurasia, Sushmita (2014 b).
Efficacy of antibiotics against
Sclerotium rolfsii causing foot-rot of
brinjal. Journal of Microbiology 3(1) :
1-4
Chaurasia, Shridha (2000). Studies on
Sclerotium rolfsii Sacc. causing footrot disease of brinjal (Solanum
melongena Linn.) M.Sc. Thesis, Dr.
H.S. Gour Univ. Sagar (M.P.) India.
pp 82
Chaurasia, Shridha; Chaurasia, Amit
Kumar; Chaurasia, Shubha and
Chaurasia, Sushmita (2013). Factors
affecting the growth and sclerotial
production in Sclerotium rolfsii
causing foot-rot of brinjal. Indian
Journal of Fundamental and Applied
Life Science. 3(2) : 73-84
Chaurasia, Shridha; Chaurasia, Amit
Kumar; Chaurasia, Shubha and
Chaurasia,
Sushmita
(2014a).
Pathological studies of Sclerotium
rolfsii causing foot-rot disease of
brinjal (Solanum melongena Linn.).
Int. J. of Pharm. Life Sci. 5(1) : 32573264

Acknowledgements
Authors are grateful to Prof. S.P. Dubey,
Head of Botany Department, Govt. P.G.
College Tikamgarh, M.P. for providing
laboratory facilities and to Dr. S.C.
Chaurasia for encouragement.
References
Alam, S.; Akhter, N.; Begum, M. and
Alam, M.S. (2000). Effect of
fungicides and plant extracts on the
inhibition of Bipolaris sorokiniana
Sacc. Rajshahi Univ. Stud. Part-B J.
Sci. 28 : 15-23
Alam, S.; Banu, M.S.; Mahal, F. (1999).
Growth inhibition (in vitro) of chilli
fruit rot pathogen Alternaria tenuis. J.
Asiat Soc. Bangladesh Sci. 25 : 211216
Alam, S.; Raflqul, Islam, M.R.; Sarkar,
M.A.; Alam, M.S.; Han, Kee Don;
Shim, Jee Ouk; Lee, Tae Soo and Lee,
Min Woong (2004). In vitro inhibition
effect of plant extract, urin, fertilizers
and fungicides on stem rot pathogen
of Sclerotium rolfsii. Mycobiology
32(3) : 128-133
Amrutha Gayathri, D; Krishna Rao, V. and
Rajeshwari, B. (2014). In vitro and in
vivo evaluation of botanicals,
bioagents and fungicides against leaf
spot of safflower. International
Journal of Current Research 6(1) :
4497-4499
Aujla, I.S.; Amrate, P.K.; Kumar, Pradeep;
Thind, T.S. (2013). Efficacy of some
new fungicides in controlling purple
483

Int.J.Curr.Microbiol.App.Sci (2014) 3(12): 477-485

Cheit, I. (1975). Ultrastructural basis of
Sclerotium rolfsii survival in soil.
Microbial Ecology 2 : 194-200
Cooper, W.E. (1956). Chemical control of
Sclerotium
rolfsii
in
peanuts.
Phytopathology 46 9-10
Gisi, U.; Binder, H. and Rimbach, E.
(1985). Synergistic interactions of
fugicides with different modes of
action. Transactions of the British
Mycological Society. 85(2) : 299-306
Gondal, A.S.; Jaz, M.I.; Raiz, K and Khan,
A.R. (2012). Effect of different doses
of fungicides (Mancozeb) against
Alternaria leaf blight of tomato in
tunnel. J. Plant Pathol. Microb. 3(3) :
1-3
Gould, C.J. (1954). Control of Sclerotium
rolfsii in irll bulbs. Phytopathology.
44 : 711-713
Gupta, R.P.; Shrivastava, P.K. and
Pandey, U.B. (1983). Efficacy of
fungicides
against
Fusarium
oxysporum F.S.P. Cape. Incitant of
basal rot of onion. Pesticides. 17(9) :
16
Harrison, A.L. (1959). Tests with terrocior
in 1958 for the control of southern
Blight
of
Spanish
peanuts.
Phytopathology. 49 : 318
Hoque, M.A.; Hamim, I.; Hoque, M.R.;
Ali, M.A.; Ashrafuzzaman, M. (2014).
Effect of some fungicides on foot and
root rot of lentil. Universal Journal of
Plant Science (2) : 52-56
Jalander, V. and Gachande, B.D. (2013).
In vitro efficacy of fungicides against
the growth of leaf spot pathogen
(Cordana musae zimm. Hohn.) of
banana. Science Research Reporter
3(1) : 4-6
Khan, M.A.; Ahmad, M. and Saeed, M.A.
(1995). Evaluation of fungicides on
the growth of Alternaria alternata in
vitro and the control of the post
harvest tomato fruit rot. Pak J.

Phytopath. 7(2) : 166-168
Kopacki, M. and Wagner, A. (2006).
Effect of some fungicides on
mycelium growth of Fusarium
avenaceum (Fr.) Sace. Pathogenic to
chrysanthemum
(Dendranthema
grandiflore Tzvelev). Agronomy
Research 4 (Special issue) : 237-240
Mahaling, D.M. and Anahosur, K.H.
(1998). In vitro evaluation of
fungicides against grain mold and
stalk rot of sorghum. Indian J. Mycol.
& Pl. Pathol. 28(2) : 174-176
Mahamadi, Neda and Rajaei, Peyman
(2013).
Effect
of
triamidefon
fungicide on some growth parameters
and autioxidant enzymes activity in
tomato (Lycopersicom esculentum
Mill.) plant under drought stress.
International Journal of Advanced
Biological and Biomedical Research.
1(4) : 341-350
Maheshwari, S.K. and Hare, Krishna
(2013). Field efficacy of fungicides
and bio agents against Alternaria leaf
spot of mung bean. Annuls of Plant
Protection Sciences 21(2) : 364-367
Millardet, P.M.A. (1885). Noted from A
text book of modern plant pathology
by K.S. Bilgrami and H.C. Dube,
1967
Mueller, D.S.; Dorrance, A.E.; Derksen,
R.C.; Ozkan, E.; Kurle, J.E.; Grau,
C.R.; Goska, J.M.; Hartman, L;
Bradley, C.A. and Pedersen, W.L.
(2002). Efficacy of fungicides on
Sclerotinia sclerotiorum and their
potential for control of Sclerotinia
stem rot on soybean. Plant disease.
86(1) : 26-31
Mustika, I.; Sudradjat, D. and Wikanda, A.
(1984). Control of pepper yellow
disease with fertilizer and pesticides.
Pemberiaan
Penelitian
Tanaman
Industry. 9 : 37-43
Nath, Vishnu Sukmari; Senthil, Muthu
484

Int.J.Curr.Microbiol.App.Sci (2014) 3(12): 477-485

Krishnan;
Hegde,
Vinayak
Mahabaleshwar; Jeeva, Muthulekshmi
Lazapathy; Misra, Raj Shekhar;
Veena, Syamala Swayamvaran & Raj,
Mithun
(2013).
Evaluation
of
fungicide on Indian isolates of
Phytopthora colocasiae causing leaf
blight
of
taro.
Archives
of
Phytopathology and Plant Protection.
46(5) : 548-555
Nisa, Taskeen-un; Wani, A.H.; Bhat,
Mohd. Yaqub; Pala, S.A. and Mir,
R.A. (2011). In vitro inhibitory effect
of fungicides and botanicals on
mycelial
growth
and
spore
germination of Fusarium oxysporum.
Journal of Biopesticides. 4(1) : 53-56
Ohazurik, N.C. (1996). Effect of some
fungicides on extra cellular enzymes
of Sclerotijm rolfsii Sacc. Nahrung, 40
(3) : 150-153
Padule, I.; Nevase, N.A.G. and Patil, B.P.
(1983). Control of Rhizoctonia
damping off in the nursery of Kagzi
lime (Citrus aurantifolia Swinggle).
Pesticides 17(2) : 6-7
Parveen, Shazia; Ganie, Athar Ali and
Wani, Abdul Hamid (2013). In vitro
efficacy of some fungicides on
mycelial growth of Alternaria
alternata and Mucor pyriformis
Archives Phytopathology and Plant
Protection 46(10) : 1230-1235
Punja, Z.K.; Grogan, R.J. and Uhruh, T.
(1982).
Chemical
control
of
Sclerotium rolfsii on golf Greens in
northern California. Plant Disease 66 :
108-117
Rahman, S.; Adhikari, S.K.; Sultana, S.;
Yasmin, Suraiya and Jahan, Nusrat
(2013). In vitro evaluation of some
selected fungicides against Pestalotia
palmarum (Cooke.) causal agent of
grey leaf spot of coconut. J. Plant
Pathol Microb 4(9) : 1-3.

Richhariya, R.B. (1984). Phsiological and
enzymological studies on Sclerotum
rolfsii (Sacc.) causing foot rot of
Tomato (Lycopersicon esculentum
Mill.).
M.Sc.
Thesis,
A.P.S.
University Rewa MP India
Sahi, S.T. Habib, A.; Ghazantfar, M.U.
and Badar, A. (2012). In vitro
evaluation of different fungicides and
plant extract against Botryodiplodia
theuobromae, the casual agent of
quick decline of mango. Pak J.
Phytopath 24(2) : 137-142
Schemitz, H. (1930). Poisoned food
technique. Indust. Engin. Chem.
Analyst. 361 pp
Sharma, R.L. (2006). Efficacy of fungicide
impregnated paper liners against
storage rot of tomato fruit. Journal of
Mycology and Plant Pathology 26(2) :
210-311
Vincent, J.M. (1927). Distortion of fungal
hyphae in the presence of certain
inhibitors. Nature 159: 850
Von Schmeling, B. and Kulka, M. (1966).
Systemic fungicidal activity of 1, 4Oxanthin Derivatives. Science, 152 :
659-660
Vyas, S.C. (1983). Systemic fungicides :
A new vistas for the control of plant
diseases in Indian agriculture.
Pesticides 17(7) : 3-8
Yaqub, Fouzia and Shahzad, Saleem
(2006). Effect of fungicides on vitro
growth of Sclerotium rolfsii. Pak J.
Bot. 38(3) : 881-883

485

