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Growth of Sclerotinia sclerotiorum Causing Head Rot
Disease of Cabbage on Various Carbon and Nitrogen Sources
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Abstract: Sclerotinia sclerotiorum causing head rot of cabbage is a temperate plant pathogen and causes
rotting of matured cabbage heads in the field. As a preliminary study on nutritional requirements of the
pathogen, the effect of various carbon and nitrogen sources on the growth of this pathogen was tested under
in vitro. Among the carbon sources, sucrose was found to promote rapid growth of the pathogen as well as
sclerotial production which was followed by starch and glucose. Among the nitrogen sources ammonium
sulphate promoted the rapid growth of the pathogen followed by potassium nitrate and sodium nitrate. Results
of the present study helped in determining the carbon and nitrogen sources favourable for growth and sclerotial
production of the pathogen.
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INTRODUCTION fungus invades the pith and causes death before seeds

The pathogen  Sclerotinia  sclerotiorum  causes rot of soyabean caused by S. sclerotiorum causes
head rot disease of cabbage. The symptoms first appear blossom infection which leads to development of water
as water soaked spots on upper leaves which enlarge soaked symptoms on stem or pod. Few days after
causing the infected tissue to become soft followed by infection diseased stems are killed and become tan which
wilting of outer leaves. As the disease progresses a white eventually dry and shred. Signs of fungal infection on
cottony growth becomes evident on the leaves which plant parts can be seen as white fluffy mycelium during
finally covers the entire head followed by the humid conditions and presence of sclerotia on the stem
development of sclerotia [1]. S. sclerotiorum attacks [3]. Maximum growth of S. sclerotiorum was obtained in
nearly all kinds of succulent plants including flowers, potato dextrose agar and gaillardia dextrose agar [7].
shrubs,   weeds   and   almost   all  vegetables [2]. The Maximum mycelial growth of S. sclerotiorum was
pathogen has a broad host range which includes high obtained in potato dextrose agar (PDA) with production
value crops like alfalfa, bean, cabbage, canola, lettuce, of maximum number of sclerotia followed by Czapek’s Dox
peanut, soybean, sugarbeet, sunflower, tobacco and agar and carrot dextrose agar [8]. Carbon and nitrogen are
tomato [3, 4]. The pathogen has been reported from many the most essential elements required by fungi for
countries located in all continents [1]. Plants susceptible structural and functional purposes [9]. It was observed
to this pathogen encompass 75 million families, 278 genera that when S. sclerotiorum was  grown  in  stationary
and 408 species. A majority of these constitute liquid mineral salts containing various kinds of carbon
herbaceous, dicotyledonous plant species. However, sources highest weights of mycelia and sclerotia  were
several monocotyledonous and gymnosperm species are observed  on,  lactose  (polysaccharide), D-glucose
also infected. Within Asteraceae family the pathogen (monosaccharide) and D-galactitol (sugar alcohol) [10].
infects 106 species [5]. Stem lesions are elongated and Among amino acids, aspartic and glutamic acids
grey white in colour which girdle the plants. Later on the supported good growth of S.sclerotiorum [11].

are produced. This phase is called white blight [6]. Stem
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MATERIALS AND METHODS sources by S.sclerotiorum. Amino acids closely related to

Richards agar medium was substituted with different nitrogen sources for sclerotial formation [11].  Maximum
carbon sources viz., carboxy methyl cellulose, glucose, dry weight of S. sclerotiorum was observed on ammonium
fructose, mannitol, sucrose, starch and nitrogen sources sulphate followed by potassium nitrate and sodium nitrate
viz., ammonium nitrate, ammonium oxalate, ammonium [7]. Best sclerotial formation was observed on ammonium
sulphate, urea, sodium nitrate, peptone, potassium nitrate phosphate. Potassium nitrate and sodium nitrate
and then sterilized. The medium without nitrogen and supported sclerotial formation equally [7]. 
carbon sources served as control. The medium without
nitrogen and carbon sources served as control. The CONCLUSION
pathogen was inoculated at the centre of the plate by
placing a 5-day-old 9 mm culture disc of the pathogen. Among the various carbon sources tested on the
The plates were kept in an incubator at 20±2 C and three growth of S. sclerotiorumsucrose ranked first in0

replications were maintained for each medium and the promoting the mycelial growth with a mean mycelial
radial growth of the fungus was measured 5 days after diameter of 88.5 mm at 5 days after inoculation and
inoculation (DAI). produced the maximum number of sclerotia. Among the

Statistical analysis was performed using the nitrogen sources, ammonium sulphate ranked first in
IRRISTAT software version 92 developed by the promoting the mycelial growth with mean mycelial
International Rice Research Institute Biometrics unit, the diameter of 88.5 mm. Thus from the present study the
Philippines [3]. Before performing the statistical analysis nutritional requirement of S. sclerotiorum affecting
of variance (ANOVA) the percentage values of the cabbage crop was known.
disease index were arcsine transformed. Data were
subjected to analysis of variance (ANOVA) at two
significant levels (P < 0.05 and P < 0.01) and means were
seperated by Duncan'sMultiple Range Test (DMRT).

RESULTS AND DISCUSSION

Among the carbon sources, sucrose ranked first in
promoting the mycelial growth at 3DAI and 5DAI (72 mm
and 88.5 mm). It was followed by starch (56.7 mm and 76.0 5 CMC 21.5 62.5 3.8

mm) and glucose (49.0 mm and 71.0 mm) at 3 and 5 DAI.
The least growth was observed in mannitol (21.0 mm and
50.5 mm) at both the intervals. Maximum numbers of
sclerotia were formed on sucrose (16.0) followed by starch
(16.0) and both were on par. Sclerotial production was
lowest in CMC (3.8) among the nitrogen sources,
Ammonium sulphate ranked first in promoting the mycelial
growth at 3DAI and 5DAI (64.3 mm and 88.5 mm) followed
by potassium nitrate (43.3 mm and 88.5 mm) and sodium
nitrate (41.3 mm and 75 mm) at 3 and 5 DAI. Growth
observed on ammonium sulphate and potassium nitrate
were on par. Least growth was observed in peptone (17.5
mm and 62.3 mm) at both the intervals. Production of
sclerotia was maximum on ammonium nitrate (14.5) and
lowest on urea (3.5).It was reported that themaximum dry
weight of S. sclerotiorum on maltose followed by sucrose
and d-glucose. D-glucose was observed to be the best
carbon source for formation of sclerotia [7]. A number of
inorganic and organic compounds are utilized as nitrogen

organic acids of the Krebs cycle were found as good

Table 1: Effect of different carbon sources on the growth of S.
sclerotiorumunder in vitro

Mycelial growth (mm)
----------------------------

Sl. No. Carbon source 3 DAI* 5 DAI No. of sclerotia/plate

1 Sucrose 72.0 88.5 16.0a a a

2 Starch 56.7 76.0 16.0b b a

3 Glucose 49.0 71.0 13.3c c b

4 Fructose 25.0 64.7 4.3d d d

d d d

6 Mannitol 21.0 50.5 7.5d e c

7 Control 15.5 45.0 6.8e f c

*Days after inoculation
In a column means followed by same letter are not significantly different at
the 5% level of DMRT

Table 2: Effect of different nitrogen sources on the growth of S. sclerotiorum
in vitro

Mycelial growth (mm)
Sl. ----------------------------- No. of
No. Nitrogen source 3 DAI* 5 DAI sclerotia formed

1 Ammonium sulphate 64.3a 88.5a 8.5b
2 Potassium nitrate 43.3b 88.5a 6.5b
3 Sodium nitrate 41.3b 75.0b 8.0b
4 Ammonium nitrate 39.8b 62.8c 14.5a
5 Peptone 17.5d 62.3c 7.3b
6 Urea 25.3c 72.8b 3.5c
7 Control 11.5e 51.3d 6.3b

*Days after inoculation
In a column means followed by same letter are not significantly different at
the 5% level of DMRT
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