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ABSTRACT

The influence of moisture levels, inoculum potential and incubation period on
the competitive saprophytic ability of Macrophomina phaseolina was studied.
Experimental resulls revealed that in both levels of inoculum ie.,50 & 100 g / kg of sail
the saprophytic survival of Macripheming phaseolina on groundnul stem bits was maximum
at 40 % moislure levels as against 60 and 80% moistures levels. CSA was increasing with
increase in incubation period at 40 per cent while it decreased progressively with increase
i incubation period at 60 and 80% moisture levels. However variation in the discases
incidence was observed according to level of inoculum added.
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Macrophomina pkaselina causing root rot is
polyphagous and survive in the form of sclerotia
in soil, Competitive saprophytic ability is
determined by the level of moisture in soil and
incubation period. High saprophytic survival of
the pathogen is at 20-60% moisture holding
capacity and progressive decrease with increase
in moisture content (Sekhar et al 1987). Dhingra
and Sinclair (1975) observed 99% decline in
sclerocial population of Macrophomina
phasealina at 100% moisture holding capacity duc
to environmental factors. Ghaffer and Erwin (1969)
reported that sclerotia survived at least for ten
months in infected cotton roots under dry storage
in the laboratory. However, survival was only 13
days in root segments buried in moisture soil. This
experiment was carried out to observe the influence
of moisturé level and incubation period on
Macrophomina phaseolina colonising the
groundnut stem bits, )

MATERIALS AND METHODS

Stem segments of groundnut were used to
evaluate competitive saprophytic ability of
Macrophomina phaseolina under artificially
inoculated soil following the baiting method
(Sekhar et al 1987).

Macrophomina phaseolina was multiplied on
sand maize medium and inocluated in soil at the
rate of 50 and 100 g/ kg of soil. Maisture levels of
40, 60 and 80 per cent was maintained as per Keen

and Raczkowski. (1921). The groundnut stem bits
were recovered at 15 days interval from 5 to 65
days. The recovered bits were surface sterilized
with 0.1 per cent mercuric chloride and washed
with distilled water, placed on potato dextrose
agar plates and incubated at 30 + 2°C for 48
hours. The percent of groundnut stem bits
colonised by Macrophomina phaseolina was
recorded.

RESULTS AND DISCUSSION

Saprophytic survival of Macrophomina
phaseolina was maximum at low moisture levels
of 40% recording a mean of 65.9 per cent as against
15.9 per cent and 7.9 per cent survival at 60 and 80
per cent respectively (Table 1). At 65 days of
incubation the saprophytic ability was 3.4% at 80
% MHC as compared with 73.4 per cent at 40 per
cent MHC. CSA was also increased with increase
in incubation period at 40 per cent MHC, while it
decreased progressively with increase in
incubation period at 60 and 80 per cent MHC in
both the inoculum levels.

The inherent factors involved in determining
the ability of a fungus to colonize a substrate in
soil was first recognised by Garret (1950). In this
study the CSA of pathogen on groundnut stem
bits were found to be high at 40 per cent MHC and
progressively increased in jncubation period at
both the inoculum levels tested (Table 1 & 2). It
was also evident that at 60— 100 % MHC the mean
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Table 1. Competitive Saprophytic Ability of

Table 2. Competitive Saprophytic Ability of
Macrophomina  phascoling  at 5% Macrophomina phaseolina  at  10%
_ A inoculam level inpculam level
5. Sampling CSA (%) 5. Sampling CSA (%)
Nolnterval MHC (%) Melnterval MHC (%)
{Days) 40 60 BO Mean {Days) 40 60 B0 Mean
-1 56.7 20.0 13.3 29.9 I 5 69.9 36.5 20.0 42,1
(48.8) (26.6) (21.4)  (32.3y (56.7) {(37.2) (26.3) (40.0)
2 20 63.4 20.0 10.0 EN | 220 73.4 33.4 10.7 9.1
[52.8) (26.6) (18.2) (32.5) (39,1}  (33.2) (24.) (38.8)
3 35 66.5 16.5 6.7 29.9 3 33 76.5 29.% 10.0 6.8
(54.7)  (23.9) (15.00 (31.2) (61.13  (33.1) {18.2) {37.4)
4 50 9.9  13.3 6.5 29.9 4 50 84.5 235 - 6.6 18.1
(56.7)  (21.4)  (14.3)  (30.B) (66.8)  (28.8) (14.5) (36.7)
5 65 73.4 2.9 3.4 28.9 5 65 B6.5 16.7 3.4 356
(59.1)  (18.1) (11.2)  (29.5) (69.0) (24.0) (11.3)  (34.8)
Mean 659 159 7.9 Mean 782  28.0  10.1
(54,43 {23.3?’ {16.0) (62.68) (31.2) (I8.8)

CD (P=0.05) Treatments = 2,75, Intervals = N§,
Interaction = 6.2

{Figures in parenthezis indicale mean angular
transformed values).

saprophytic survival of the pathogen decreased
and the recovery of Macrophomina phaseolina
also decreased from 20 days onwards. Similar
results were obtained by Sekhar et al (1987).
Dhingra and Sinclair (1974) reported a 100 %
recovery from stem pieces of soyabean in dry soil
as against only 12% at 60 — 100 per cent MHC.
Survival of Macrophomina phaseolina in cucurbit
roots in dry soil upto 10 months was reported by
Ghaffar and Akhatar, (1968). The Competitive
saprophytic ability of Macrophomina phaseolina
.tends to decrease at high moisture level because
the activity of other soil micro flora such as
bacteria which may infect the sclerotia and cause
loss in viability. Increased moisture levels will block
the air movement in the porespace. Thereby the
oxygen availability for the fungus will be reduced
and additional accumulation of carbon-dioxide will
result in aerobiosis, which might induce selectively
different microbial distribution, (Dhingra and
sinclair, 1975; Shekhar et al 1987).

CD (P=0.05) Treatments = 3.9 Intervals = 5.1,
Interaction = 8.9

(Figures in parenthesis indicate mean angular
transformed values).

REFERENCES

DHINGRA, ©. D, and SINCLAIR, J. B, (1974). Effect of

" soil moisture and carbon, nitrogen ratios on survival of
Macraphoming phaseoling in soybean stems in soil.
Plant Dis Reptr. 58 : 1034 — 1035.

DHINGRA, O. D. and STNCLAIR , L.B. (1975). Survival of
Macrophomina phaseofing sclerotin in soil Effect of
soil moisture C : M ratios, carbon sources and nitrogen
concentration Phytopathology 65 : 236 - 240,

GARRETT, 5. D. {(1950). Ecology of the root inhabiting
fungi, Biologieal Reviews. 25 ¢ 220- 254.

GHAFFER , A. and AKHTAR, (1968). Interaction of soil
fungi with Macrophoming phasealina (Maubi.) Ashby.
The cause of rol in cotlon. Mycopath. Myeol. Appl
34: 196 - 201.

GHAFFER. A and ERWIN, D. C, (1969). Effect of sol
waler stress on root rot of colton couscd by
Macrephoming phascotina. Phytopathol, 59 : 795 -
797.

KEEN, B. A, and RACZKOWSKI, H. (1921). The relation
between the clay content and certpin physical
properties of & soil. J. Apric. Sch 11 ¢ 441,

SEKHAR, G. ANAHOSUR, K. H., HEDGE, R, K. (1987).
Competitive Seprophytic Survival of Macrophaming
phareoling causing charcoal rot of sorghum. Indian
Phivtopatholopy. 40 @ 406 - 407,

{Received : December 1998 Revised © May 20001



