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ABSTRACT

Four fungl viz., Trichoderma harzianum, T. viride, Aspergillus niger, Chaetomium globosum and one
bacterium Bacillus subtilis were evaluated for thelr efficacy in reducing downy mildew incidence in pearl
millet due to oospore infection under green house conditions. All the antagonists applied to the soil along
with wheat bran decreased the downy mildew Incidence and increased the plant stand and growth of
pearl millet seedlings. The possibility of using these antagonists to reduce the downy mildew disease due

to oospore inoculum has been discussed.
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Sclerospora graminicola (Sacc.) Schroet., an
oomycetous fungus, is a serious threat to pearl mil-
let cultivation. Since the pathogen causes downy
mildew systemically, earlier workers used different
fungicides to control the disease. Though metalaxyl
is effective in combating this disease, it is not
readily " available and not economical. Further,
several pathogens have developed resistance to this
chemical (Reuveni et al.,, 1980; Bruin and
Edgington, 1981; Cohen and Samoucha, 1984;
Wiglesworth et al., 1988). Moreover, the resistance
to metalaxyl in some of the pathogens also makes
them more tolerant to other N-Phenylamide sys-
temic fungicides, thus narrowing the choice of ef-
fective fungicidal strategies for control. This
prompted us to look for antagonists for disease
management.

The oospores of the pathogen not only infest
the soil but stick on to the surface of the seeds
serving as primary inoculum. Large amounts of
oospores are produced in downy mildew-infected
plants which get incorporated in the soil during
natural shredding of the crop or during harvesting
and these oospores can survive in the soil up to 10
years (Safeeulla, 1976). Hence the present inves-
tigation was aimed at reducing the soil borne in-
oculum by soil amendment with the antagonists so
that the primary downy mildew incidence can be
reduced.

MATERIALS AND METHODS

The fungal antagonists like Trichoderma har-
zianum Rifai., T. viride Pers. ex Gray, Aspergilius
niger van Tiegh. and Chaetomium globosum
Kunze ex Steud. were isolated from soil where
pearl millet was grown regularly. The bacterial an-
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tagonists Bacillus subtilis (Cochn) Prazmowski
was obtained from the Microbiology Discipline,
CFTRI, Mysore. They were multiplied on wheat
bran water in the ratio of 1:2 (w/v) in one liter Er-
lenmeyer flasks. The 15-day-old culture of each
antagonist was added to the unsterilized soil at
the rate of 2% (w/w). About 4 Kg of soil amended
with antagonist culture was taken in 24 ¢cm
diameter earthen pots. Leaf debris containing
oospores collected in the previous year was added
to each pot at the rate of one g/Kg of soil. The ino
culum load of fungal antagonists was calculated
by taking 0.1 g of wheat bran culture of each an-
tagonist into 10 ml of sterile water and spore count
was made using a haemocytometer. Inoculum load
of B. subtilis was determined by taking one gram
of wheat bran culture into 100 ml of sterile water
and serial dilution method was followed. Colony
counts were taken from each dilution after three
days of incubation and inoculum load was repre-
sented as cfu (colony forming units). Downy mil-
dew susceptible pearl millet hybrid HB-3 seeds
were sown in the pots and watered regularly. Soil
with only cospore inoculum served as control. For
each treatment, five replicates were maintained.
Downy mildew incidence was recorded at regular
intervals upto 60 days and the percentage of dis-
ease incidence was calculated in each treatment.
The infected seedlings were removed as soon as
the downy mildew symptom was observed to
prevent the secondary infection due to sporangial
inoculum. The data were subjected to analysis of
variance and Duncan’s multiple range test.

RESULTS AND DISCUSSION

Trichoderma harzianum, T. viride and A. nigéi"
showed profuse mycelial growth and sporulated
very well in the wheat bran medium whereas, in-
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Table 1.

Shishupala and Shetty

Efficacy of antogonists against peari millet downy mildew due to soil-borne oospores

Antagonist population

Mean downy
Treatment (10 spores/Kg soil) mildew incidence (%)

Trichoderma harzianum 13 63

T.viride 20 0.8°
Aspergillus niger 101 1.0°
Chaetomium globosum -)»* 2. 6‘”
Bacillus subtilis 5.9%* 48
Control ) 232"

Numbers in column followed by the same letter are not significantly different (P = 0.05) according to DMRT

* The soil was amended with 2% mycelial mat

case of C. globosum, only mycelial growth was
observed without any sporulation even after 15
dyas. In B. subtilis, rotting was observed in wheat
bran due to bacterial growth. :

All the antagonists applied to the soil increased
the plant stand and growth of the pearl millet see-
dlings. Early emergence of the seedlings from the
soil was also noticed in antagonists treatment.
Among the antagonists used, T. viride gave the
maximym increase in the plant stand. Wheat bran-
amended soil slightly influenced the growth of the
seedlings, but not as much as in antagonists-
amended soil.

The seedlings grown in soil amended with only
oospore inoculum showed maximum incidence of
downy mildew (23.29%) (Table 1). T.harzianum
amendment of the soil significantly reduced the
disease incidence from 23.2% to 6.3%. The lowest
incidence of downy mildew occured in T. viride-
amended soil recording omly 0.8% disease in-
cidence. A. niger also reduced the downy mildew
incidence significantly compared to control. Its ef-
- fectiveness was as good as T. viride. Both C.
~ globosum and B. subtilis reduced the disease in-
cidence significantly when compared to control.
Thus all the antagonists decreased the downy mil-
dew incidence. No extensive work has been done
in controlling obligate parasites like downy mil-
dews using biocontrol agents. De Diaz and Polanco
(1984) reported that Rhizidiomycopsis sp. and
Phylyctochytrium sp. decreased the oospore in-
qculum of Peronosclerospora sorghi in the soil
u.nder immersion. Humicola fuscoatra and Ac-
tinoplanes missouriensis were reported as hyper-
_ parasites on oospores of some Peronosporalean

members (Humble and Lockwood, 1981; Suther-
land and Lockwood, 1984; Lockwood, 1985). All
the antagonists used in the present study reduced
‘the downy mildew incidence significantly indicat-

** Represents the colony forming units (cfu)

ing their efficacy to survive in the soil and their
antagonism towards soil-bome oospores of S,
graminicola. The exact mechanism of antagonism
is not known. In field conditions, cospore inoculum
acts as the primary source of inoculum which leads
to systemic infection, The present finding indicates
the potential of biocontrol for the downy mildew
disease which causes heavy loss to pearl millet.
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