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Abstract

Six different isolates of Sclerotinia sclerotiorum were
isolated from vegetable host crops namely brinjal,
cauliflower, French bean, and pea on potato dextrose agar.
These isolates were subjected for  morphological
characterization, cross infectivity/pathogenicity test and
chemo-sensitivity towards bioagent and new molecules of
fungicides. On the basis of morphological characteristics
viz., colony colour and texture, the tested isolates were
categorized into two groups. Cross infectivity /
pathogenicity test were performed on French bean, dolichos
bean and pea using leaf detachment technique. Results on
cross infectivity revealed non-host specificity of tested
isolates of the pathogen. As regards to chemo- sensitivity
of these isolates with  tebuconazole 250 EC, azoxystrobin 23
SC, fluopyram 17.7+ tebuconazole 17.7 SC, Fluopicolide 6.25
%+Propamocarb Hydrochloride 62.5% SC at  concentration
of 250, 500, 1000 and 1500 ppm, the combination fungicide
fluopyram 17.7+ tebuconazole 17.7 SC was found most
effective at concentration of 250 ppm against tested isolates
of S. sclerotiorum. In case of in vitro evaluation of bioagent,
Trichoderma asperellum against these isolates, the highest
mycelial growth inhibition (50.46%) against pea isolate (PSS-
1) and the lowest inhibition (26.15%) in case of French bean
isolate (BSS-1) was observed. Cross infectivity and chemo
sensitivity of the pathogen clearly indicate the emergence
of this pathogen as broad spectrum covering wide host
range.
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Introduction

Sclerotinia sclerotiorum is a necrotrophic ascomycete
fungus causing stem, fruit and pod rot on a wide range
of economically important plant species belonging to
different genera of botanical families in a global
perspective (Mundkur 1934; Boland and Hall 1994;
Lithourgidis et al. 2003; Tripathi et al. 2014). Profiling,
documentation and quantification of vegetable diseases
is essential for formulation of effective disease
management strategies. During December and January
of 2015-16, its incidence has been recorded on brinjal,
bottle gourd, cauliflower, French bean, dolichos bean
and pea in farmers’ field and research farm of ICAR-
IIVR, Varanasi, Uttar Pradesh. Sclerotinia rot has become
a major emerging threat to commercial cultivation of
major cucurbitaceous, cole, leguminous and solanaceous
vegetables (Tripathi et al. 2016). Initial disease symptoms
appeared in the form of water-soaked lesions on stem
during the flowering and pod formation stages under
cool humid conditions. Later, it spreads rapidly on
infected plant parts including leaf, flower, fruits and pods
finally causing girdling and rotting of these plant parts.
Lesions of infected plant parts usually developed patches
of white, fluffy mycelial mats, often with large, irregular,
black-coloured sclerotia. Management of Sclerotinia rots
difficult due to its stubborn survival in the soil as sclerotia
for many years and the ineffectiveness of available control
measures. Considering the difficulties of management
of sclerotinia rot in vegetables, the present work was
planned with the objective to characterize cross
infectivity/host specificity of S. sclerotiorum isolates and
its sensitivity towards bioagent and novel molecules of
fungicides.

Materials and Methods

Pathogen isolates used in study: Infected plant
samples of vegetable hosts viz. brinjal, cauliflower,
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French bean and pea were collected from the Research
Farm, ICAR-IIVR, Varanasi. Diseased stem tissue was
surface sterilised for one minute in 1% mercuric chloride.
The stem pieces were plated on potato dextrose agar
(PDA) and incubated at 20±2°C for 10 days. Pure
cultures of pathogen from brinjal (BSS-1), cauliflower
(CSS-1), French bean (FSS-1, FSS-2 and FSS-3) and
pea (PSS-1) were established on PDA by hyphal tip
method. Six isolates of the pathogen were maintained
on PDA slants at 20±2oC for further use (Table 1).

and texture, tested isolates were categorized into two
groups. Cauliflower isolate (CSS-1) producing light
white coloured colony with loose texture were kept
singly in one group while isolates (BSS-1, FSS-1, FSS-
2, FSS-3 and PSS-1) producing bright white coloured
colony with compact texture were kept in another
group. Cauliflower isolate (CSS-1) produced lowest
number of black coloured spherical sclerotia (4) while
French bean isolate (BSS-1) produced highest number
of sclerotia (55) per plate on PDA (Table 2). The cultural
characteristics of pathogen isolates were in conformity
with the observation recorded for S. sclerotiorum by
Hansda et al. (2014).

Cross infectivity/pathogenicity test of isolates of S.
sclerotiorum on legume host: Cross infectivity test
revealed that inoculated S. sclerotiorum isolates infected
leaves of all the tested leguminous hosts viz. cowpea,
dolichos bean, French bean, sword bean, pea and
kevach, with maximum severity on cowpea leaf (Fig
1). However, infection level was more on pods of
dolichos bean than that of pea (Fig. 2). It clearly revealed
cross infectivity and non host specificity of the pathogen
indicating the emergence of the fungus as broad
spectrum pathogen with wide host range. Our results
were in tandem with the results of earlier workers who
had reported   wide host range existence and non host
specificity in S. sclerotiorum (Bolland1997; Bag 2000;
Lithourgidis et al. 2003; Kumar et al. 2003; Mondal et
al. 2012).

In vitro chemo sensitivity of S. sclerotiorum isolates
towards fungicides and ICAR-IIVR  isolate of T.
asperellum:

Table1: Details of S. sclerotiorum isolates used in study
Common name Botanical  name Isolate code 
Brinjal Solanum melongena BSS-1 
Cauliflower Brassica oleracea var 

cauliflora 
CSS-1 

French bean Phaseolus vulgaris FSS-1, FSS-2, FSS-3 
Pea Pisum sativum PSS-1 

 Cross infectivity/host specificity test of S.
sclerotiorum on isolates on legume hosts: Different
isolates of S. sclerotiorum (BSS-1, CSS-1, FSS-1, FSS-
2, FSS-3 and PSS-1) were subjected to cross infectivity
test on different leguminous hosts viz. pea, cowpea,
dolichos bean, French bean, sword bean and kevach
adopting leaf detachment method. Under in vitro
conditions, the surface sterilized leaf and pod of these
leguminous vegetables were aseptically inoculated with
5 mm mycelial bit of five days old pathogen culture and
incubated for 48 h  at 18±1oC.

In vitro chemo sensitivity of S. sclerotiorum isolates
towards fungicides and ICAR-IIVR isolate of
Trichoderma asperellum: Chemo-sensitivity of isolates
were tested with four systemic fungicides namely
tebuconazole 250 EC, azoxystrobin 23 SC, fluopyram
17.7+ tebuconazole 17.7 SC, fluopicolide +
propamocarb hydrochloride 68.75 SC at  concentrations
of 250, 500, 1000 and 1500 ppm by poisoned food
technique (Nene and Thapaliyal, 2000). In vitro
confrontation test was done on isolates of S.
sclerotiorum, stem rot pathogen with isolate of T.
asperellum.

Results and Discussion

Morphological characterization of pathogen isolates:
After incubation, all pathogen isolates produced colonies
with abundant, spherical to irregular, large, black-
coloured sclerotia on PDA. Germinated sclerotia
produced white-coloured colonies with hyaline, septate,
branched hyphae. The isolated fungus was identified as
S. Sclerotiorum based on morphological and cultural
characteristics of the mycelia and sclerotia (Purdy, 1979;
Willetts and Wong, 1980; Bolton et al. 2006). On the
basis of morphological characteristics viz. colony colour

Fig. 1: Differential level of infection on leaves by S.
sclerotiorum
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All tested fungicides were able to reduce the mycelial
growth and sclerotia production of test isolates of S.
sclerotiorum. Variable degree of chemo-sensitivity of S.
sclerotiorum isolates were revealed towards  tested
systemic fungicides  namely tebuconazole 250 EC,
azoxystrobin 23 SC, fluopicolide + propamocarb
hydrochloride 68.75 SC and fluopyram 17.7+
tebuconazole 17.7 SC at the tested concentrations.
Among tested fungicides, fluopyram 17.7+ tebuconazole
17.7 SC was found most effective even at lower
concentration (250 ppm) for complete inhibition of
mycelial growth and sclerotia production in tested isolates
of the pathogen. All test isolates were found highly
sensitive for varied mycelial growth (inhibition 75-
87.5%) and complete inhibition of sclerotia production
with tebuconazole 250 EC (250 ppm) was observed.

French bean S. sclerotiorum isolate FSS-1 was found
least sensitive and isolate FSS-2 and FSS-3 were found
insensitive towards fluopicolide + propamocarb
hydrochloride 68.75 SC at  250 ppm. Azoxystrobin 23
SC was found effective for complete inhibition of
sclerotia production in S. sclerotiorum isolate FSS-1,
PSS-1 and BSS-1 but was unable to do so against FSS-
2, FSS-3 and CSS-1 (Table 2). Fungicides sensitivity
and their efficacy in chemical control of S. sclerotiorum
is well documented (Poter and Philipps 1985; Mueller
et al. 2002; Russell 2004).

Fungicide sensitivity is known in S. sclerotiorum   but
these new molecules under this study have been not
documented anywhere against S. sclerotiorum. Efficacy
of tebuconazole and azoxystrobin against stem rot
caused by Sclerotium rolfsii in peanut under field
condition was evaluated.  S. sclerotiorum is homothallic
non-conidia forming fungus with lower evolutionary
potential and so these plant pathogens associate with
lower risk of developing fungicide resistance. Farmers
mostly depend on fungicide for management of
Sclerotinia rot in vegetables. Thus, the monitoring of
the sensitivity of S. sclerotiorum towards fungicides is
essential for its effective management.

In vitro confrontation test between four S. sclerotiorum
isolates (FSS-3, PSS-1, BSS-1 and CSS-1) and T.
asperellum isolate exhibited mycelial growth inhibition
(Fig. 3). The highest mycelia growth inhibition (50.46%)
revealed by T. asperellum was against pea S. sclerotiorum
isolate (PSS-1) and lowest (26.15%) for brinjal S.
sclerotiorum isolate (BSS-1) after 7th day of incubation
at 18±1 oC. Bolland (1997) observed antagonistic effect

Table 2: In vitro chemo sensitivity of S. sclerotiorum isolates towards new fungicides and ICAR-IIVR isolate of T.  asperellum

Isolates 
FSS-1 FSS-2 FSS-3 PSS-1 BSS-1 CSS-1 

Treatment Con. 
(ppm) 

*MI% *Sc MI% Sc MI% Sc MI% Sc MI% Sc MI% Sc 
250 15.62 40 0 52 0 50 21.87 50 34.35 55 9.37 46 
500 18.75 38 6.25 39 0 50 21.87 46 50 42 21.87 36 

1000 25 32 28.12 13 9.37 37 25 43 59.37 23 25 36 

Fluopicolide + Propamocarb 
hydrochloride 68.75 SC Proper 
formulation as given in MM 

1500 34.37 33 62.5 8 28.12 32 50 39 75 0 28.12 30 
250 75 0 75 0 81.25 0 81.5 0 81.25 0 75 0 
500 87.5 0 81.25 0 84.37 0 81.25 0 81.25 0 81.25 0 

1000 87.5 0 87.5 0 87.5 0 81.25 0 81.25 0 87.5 0 

Tebuconazole 250 EC 
 

1500 87.5 0 87.5 0 87.5 0 87.25 0 87.5 0 87.5 0 
250 50 0 0 0 12.5 35 75 0 50 0 25 6 
500 56.25 0 50 0 25 20 81.25 0 75 0 56.25 4 

1000 75 0 75 0 50 17 87.5 0 75 0 58.75 0 

Azoxystrobin 23 SC 
 

1500 81.25 0 81.25 30 50 0 87.5 0 87.5 0 62.5 0 
Fluopyram 17.7+Tebuconazole 17.7 SC  250 0 0 0 0 0 0 0 0 0 0 0 0 

T.asperellum NT - NT - 36 4 50.46 2 26.15 3 50.36 3 
Control 0 77 0 77 0 77 0 77 0 77 0 77 

 *MI= mycelial growth inhibition; *Sc = Sclerotia; NT= Not Tested

Fig. 2: Detached pod infection assay of S. sclerotiorumon
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of T. viride on white mold in bean plants. In the past
many workers reported antagonism and antagonistic
mechanism of Trichoderma spp. against soil borne fungal
plant pathogen (Elad 2000; Mukharjee et al. 2015).

lkjka'k

lCth vkfrF; Qlyksa tSls& cSaxu] Qwy xksHkh] Qjk”k chu rFkk eVj
ls LDysjksf”k;kuk LDysjksf”k;e ds N% fofHkUu foYkxksa dks iksVSVks
MsDlVªkst vxj ij vyx fd;s x;sA bu foyxksa dks tSodrkZ o
uohu doduk”kdksa ds izfr vdkjdh; y{k.k :ih fooj.k ladj.k
lanw’k.k@jksxtud dj.k ijh{k.k o jlk;u laosnu”khyrk dks
vkadk x;kA vdkjdh; y{k.k o.kZu tSls& mifuos”k] jax o
lajpuk ds vk/kkj ij foyxksa dks nks lewgksa esa foHkä fd;k x;kA
ladj.k lanw’k.k@jksxtud dj.k ijh{k.k Qjk”k chu] lse o eVj
ij yhQ fMVSpesUV rduhdh ls fd;k x;kA ladj.k lanw’k.k ls
Li’V gqvk fd jksxtud foyxksa dk ijh{k.k v&vkfrF; fof”k’V
FkkA bu foyxksa dk jlk;u laosnu”khyrk Vscqdksuktksy 250 bZ-lh-
] ,tksDlh LVªksfcu 23 ,l-lh-] ¶yqvksi;jke 17-7 $ Vscqdksuktksy
17-7 ,l-lh] ¶yqvksfidksykbM 6-25 izfr”kr $ izksikeksdkcZ
gkbMªksDyksjkbM 62-5 izfr”kr ,l-lh- dh lkUnzrk 250] 500] 1000
o 1500 ih-ih-,e- ij la;qDr doduk”kh ¶yqvksi;jke 17-7 $
Vscqdksuktksy 17-7 ,l-lh- 250 ih-ih-,e- dh lkanzrk ij ,l-
LDysjksf”k;e foyxksa ds ijh{k.k ls lcls izHkkoh ik;k x;kA d‘f=e
ifjos”kh; tSodrkZ ewY;kadu esa VªkbdksMekZ ,LisjsYye dk bu
foyxksa ds izfr dod ra= fodkl esa :dkoV ¼50-46 izfr”kr½] eVj
foyx ¼ih-,l-,l-&1½ ds izfr rFkk lcls de :dkoV Qjk”k chu
foyx ¼ch-,l-,l-&1½ ds izfr ¼26-15 izfr”kr½ ik;k x;kA jksxtudksa
dk ladj.k lanw’k.k o jlk;u laosnu”khyrk ls Li’V gqvk fd bu
jksxtudksa dk mPp vkfoZHkko o.kZØe vusdksa vkfRkF; dks vkoj.k
djrs gSaA

References
Bag TK (2000) Status of vegetable diseases caused by Sclerotinia

sclerotiorum in different land use systems of Arunachal

Fig. 3: Confrontation test between T. asperellum and  S.
sclerotiorum

Pradesh. Environ Ecol 18(1): 88-91.
Bolland G J (1997) Stability analysis for evaluating the influence

of environment on chemical and biological control of white
mold Sclerotinia sclerotiorum of bean. Biological Control
9: 7-14.

Bolland G and Hall R (1994) Index of plant hosts to Sclerotinia
sclerotiorum. Canadian J Plant Pathol 16: 93-108.

Bolton MD, Thomma BPHJ and Nelson BD (2006) Sclerotinia
sclerotiorum (Lib.) de Bary: Biology and molecular traits
of a cosmopolitan pathogen. Mol Plant Pathol 7: 1-16.

Elad Y (2000) Biological control of foliar pathogens by means of
Trichoderma harzianum and potential of action. Crop Prot
19: 709-714.

Hansda S, Nanda RK, Dutta S and Ray SK (2014) Sclerotinia rot
of brinjal and its host range in West Bengal. J Plant Prot Sci
6 (1): 27-30.

Kumar B, Pandey R and Verma AK (2003) Studies on host range
of Sclerotinia sclerotiorum of broccoli. Prog Agri 3(1/2):
131-132.

Lithourgidis AS, Tzavella-Klonari K and Roupakias DG (2003)
The causal fungus of stem rot diseaseof faba beans in Greece.
J Phytopathol 151: 631-635.

Mondal B, Mahapatra S and Khatua DC (2012) Records of some
new diseases of horticultural plants of West Bengal. J
Interacademicia 16(1): 36-43.

Mueller DS, Derksen RC and Ozkan E (2000) Efficacy of
fungicides on Sclerotinia sclerotiorum and their potential
for control of Sclerotinia stem rot on soybean. Plant Disease
86: 26-31.

Mukherjee P (2015) Trichoderma- genetics, genomics and beyond.
Indian Phytopath 66 (1): 1-7.

Mundkur BB (1934) A Sclerotinia rot of Hibiscus sabdariffa.
Indian J Agric Sci 4: 758-778.

Nene Y L and Thapliyal P N (2000). Fungicides in plant disease
control. Oxford and IBH publishing Co. Pvt. Ltd., New
Delhi (5th ed.)  325.

Porter DM and Philipps PM (1985) Effects of three fungicides
on mycelia growth, sclerotium production and development
of fungicide tolerant isolates of Sclerotinia minor. Plant
Disease 69:143-146.

Purdy LH (1979) Sclerotinia sclerotiorum: history, diseases and
symptomatology, host range, geographic distribution, and
impact. Phytopathol 69:875-880.

Russell PE (2004) Sensitivity baselines in fungicide resistance
research and management. FRAC Monogr, No. 3 Crop
Life International, Brussels.

Tripathi AN, BR Meena, Pandey KK, Rai AB, Gupta S and Singh
B (2016) Cross infectivity of Sclerotinia sclerotiorum on
different leguminous vegetables. Veg Newsl 3(2): 5.

Tripathi AN, Sarkar SK, Sharma HK and Karmakar PG (2014)
Detection and characterization of roselle stem rot pathogen,
Sclerotinia sclerotiorum (Lib.) deBary and its sensitivity
towards bioagents. National Symposium on Plant Pathology
in Genomic Era 2014. Department of Plant Pathology,
IGKV, Raipur, Chhattisgarh, pp 8-9.

Willetts HJ and Wong JAL (1980) The biology of Sclerotinia
sclerotiorum, S. trifoliorum, and S. minor with emphasis
on specific nomenclature. Bota Rev 46:101-165.


	18

