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Abstract

The pathogen M.phaseolina was successfully isolated from the basal portion of the charcoal rot of infected
Sorghum stem collected from the fields of National Research Centre for Sorghum (NRCS) Rajendranagar,
Hydersbad. In this present study small bits of sclerotia bearing strands were surface sterilizzd by immersing in 0.1
percent mercury chloride for two minutes. The surface sterilizd strands washed in three changes of sterile
distilled water. They were planted on PDA under ase ptic conditions and incubated at 25C in SEW,BOD incubator.
After 4days of incubation the fungus was transferred on a fresh PDA plate and was purified through single
sclerotia isolation purified culture of M.phaseolina was maintained on PDA slants at room temperature(26-28C)..
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Introduction

Sorghum bicolor (L.) is an important crop for
human consumption and animal fodder. It is
grown principally for grain in the tropical and
subtropical areas of the Indian sub continent.
Sorghum attains the fourth place in India
among the staple food crops. Sorghum crop
suffers from many diseases and are caused by

various organisms like bacteria, viruses,
mycoplasma and fungal pathogens. Among
fungal diseases during post rainy season

charcoal rot is one of the important disease
caused by Macrophomina phaseolina (Tassi)
Goid. It is commonly referred as charcoal rot,
due to presence of soot black sclerotia of
M.phaseolina in lodged plants which cause
severe yield loss.

Materials and Methods

The general laboratory techniques
followed in this investigation were those as
followed by Booth (1971) and Hawks worth
(1974). A plot of 20x30 sq.ft was maintained at
the fields of National Research Center for
Sorghum (NRCS) , Rajendranagar, Hyderabad.

The pathogen  M.phaseolina
successfully isolated from the basal portion of
the charcoal rot of infected Sorghum stem
collected from the fields of National Research
Centre for Sorghum (NRCS) Rajendranagar,
Hyderabad. In this present study small bits of
sclerotia bearing strands were surface sterilized

was

by immersing in 0.1 percent mercury chloride
for two minutes. The surface sterilized strands
washed in three changes of sterile distilled
water. They were planted on PDA under aseptic
conditions and incubated at 25C in SEW, BOD
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incubator. After 4days of incubation the fungus
was transferred on a fresh PDA plate and was
purified through single sclerotia isolation
purified culture of M.phaseolina was maintained
on PDA slants at room temperature (26 — 28°C)..
Maintenance of the Fungus:

Purified culture of M.phaseolina was maintained
on PDA slants at room temperature (26 — 28°C)
Cultural studies:

The cultural characteristics viz, colony
characters, morphology, mycelial growth and
sclerotia production of M. phaseolina were
studied on different culture media viz, potato
dextrose agar, maize meal agar, oat meal agar
and sorghum meal agar used. Autoclaved and
cooled (40C) media were poured into sterilized
glass petriplates and allowed to solidify, upon

solidification of the meadia; plates were
inoculated aseptically with Smm culture disc
obtained from5-6 days old culture of

M.phaseolina. Each treatment was replicated
thrice and plates were incubated at room
temperature.

Observations on radial mycelialgrowth, sclerotial
production and cultural characteristics were
recorded and presented in the table

Results and Discussion

Isolation of Macrophomina phaseolina
pathogen:

M.phaseolina is a root-inhabiting
fungus (Garrett, 1956) with little or no

saprophytic growth in either soil or dead host
cells of infected plants (Edmunds, 1964).In
absence of host plants, it survives or over
seasons predominantly as small black sclerotia
root and stem debris or in soil after decay of the
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plant material in which they are formed
.(Smith, 1969, Bhattacharya and Sammaddar,
1976).Thus the primary source of inoculum is
sclerotia in the soil. (Cook etal, 1973).Meyer et
al., 1973 reported that after 16 months in
soil,23% of sclerotia from stalks have
germinated. Populations of sclerotia in a maize
field ranged from zerm to 100 grams of soil
(Papavizas and Klag, 1975).This variation in
inoculum density in soil is one of the factor
responsible for highly variable
charcoal rot in th field..

The isolation of M.phaseolina from the
surface sterilized sections illustrates that this
fungus penetrated, some of these dead tissue in
the presence of other competitive and
antagonistic soil microorganisms. There are only
few reports on the quantitative isolation of
M.phaseolina from soil as well as from diseased

incidence of

plants.

In the present study, the pathogen
M.phaseolina was isolated from basal portion of
the charcoal rot affected sorghum stems. The
fungus culture maintained on PDA slants at
room temperature. The isolation method
involved in above study was reported earlier by
Cook et al, (1973)., Meyer et al,1973),
Papavizas and Klag,(1975) and Dhingra and
Sinclair,(1973).

Culture Characteristics:
Effect of different media on the growth

of the M.phaseolina, Watanabe et
al.,(1970)developed a differential flotation
technique for assaying populations of

M.phaseolina sclerotia in pine nursery soils.
Meyer et al.,( 1973) described two selective media
with rice agar, the basal medium to isolate
M.phaseolina from  soil. Papavizas and
Klag,(1975) reported the selective media and a
method was developed for the direct isolation of
M.phaseolina from soil. The similar reports are
observed with reference to ergot pathogen
Claviceps sorghi by Kumar and Arya,(1978).
M.phaseolina survives in debris and soil as very
small black sclerotia. The soil borne sclerotia
caused greater disease incidence than
mycelium. Selective media are needed to
accurately assay all of the propgules of plant
pathogens since saprophytic fungi are omini
present in soil quickly over grow on agar plates
and prevent recovery of important pathogens.
There are only few reports on the quantitative
isolation of M.phaseolina from soil as well as
from plant debris.

In the present study, PDA was used as
common the growth and
maintenance of the fungus. The affect of

medium for
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different media ie. potato dextrose agar, oat
meal agar, sorghum meal agar and maize meal
agar was studied. The results are presented in
the table no.1

From the results obtained, it is clear that potato
dextrose agar supported highest rate of growth
of the fungus and least growth was observed in
maize meal agar medium. There was no
significant difference in the growth rate of
fungus on oat meal agar and sorghum meal agar
medium.
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Table: 1 Radial growth of (mm/day)
M.phaseolina on diffe rent solid media
S. Media Radial
No. Growth(mm)
1 Potato dextrose | 6.96

agar
2 Oat meal agar 5.30
3 Sorghum meal | 4.23

agar
4 Maize meal agar 2.96
Conclusion

The charcoal rot fungus was isolated in
pure culture from basal portion of the diseased
stems and studied for various aspects as there
is little information avaliable in the literature.
The growth of the M.phaseolina was studied in
the meal obtained from sorghum and maize
grains in addition to a non-host plants namely
oats. PDA which is mostly used for the growth
and maintenance of the fungus was used as a
standard to compare the pathogen behaviour in
the meals of grains of maize, sorghum and oat.

The growth rate of M.phaseolina per day
was found to be maximum in PDA(6.96mm),
next best growth was found in oat meal
agar(5.30mm), least growth was observed in
sorghum meal agar(4.3mm) and maize meal
agar(2.96mm). The increased growth in PDA
could be attributed to 1. The rich nutrients of
potato extracts and 2. The presence of essential
carbon compounds namely glucose.

Oat meal agar is widely used medium
next to PDA medium for the cultivation and
maintenance of many fungii especially Pythium
spp and Colletotrichum spp. This could to due to
the availlability of adequate nutrients for the
growth of fungii. But not to the extent available
in PDA. Cereal meal media like maize and
sorghum did not encourage the growth of the
pathogen, which obviously projects the either
lack of certain essential nutrients in the media
or the presence of high carbohydrate contents in
these meals which would have inhibited the
growth of M.phaseolina.
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