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ABSTRACT

The competitive saprophytic ability (C5A) of the four sorghum stalk rot pathogens
was cotimated. Presence of fungicides in the soil as residues showed a profound effect

in reducing their CSA. Aureofungin has drastically reduced the CSA of all the stalk
rot pathogens while carbendazim, quintazene and chloronab had severe effect.
Methoxy ethyl mercuric chloride had the least effect.
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Root and stalk rol ol sorghum
(Sorghum  bicolor (L.) Monech) s a
complex disease caused by Macraphoming
phaseoling  (Tassi)  Goid..  Fusarum
moniliforme Sheld., Foomoniliforme var,
subglutinans  Rein. & Wollen and F.
semitectum Berk. and Rav. (Pande and
Karunakar, 1992). Cherkavskas ef al.
(1982) observed that fungicides and
herbicides residues in soil significantiy
reduce the CSA of M. phaseoling. In the
presenl  investgation, the  effect  of
commonly used fungicides on the CSA of
the statk rot pathogens was assessed by
Cambridge method (Butler, 1953},
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MATERIALS AND METHODS -
To esiimate the effect of fungicides on the
CSA of the stalk rot pathogens, a split
plot experiment was designed with M.
phaseolina.  F. moniliforme var.
subglutinans.  F. moniliforme and F.
semitectum as the main plot, 6 fungicides
as the subpliot with 4 replications.  The
inoculum  of  these pathogens  was
multiptied on sorghum meal - sand culture
medinm and incubated at 25 + 2° C for 15
days. ‘

The following six tungicides were
employed methoxy ethyl mercuric
chloride (MEMC). aureofungin,
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carbendazim, chloronab, guintazene and
carboxin.

Soil from sorghum lelds was mixed
with sand culture inoculum at 20 ;. 80
ratio (v/v) and 1000 ppm active ingredient
of the above fungicides was thoroughly
mixed. No fungicide was added o the
control treatment. The soil was {illed in
polythelene bags. Filty sterilized sorghum
stem pieces {2m length). were buried and
incubated at 25 + 2" C for 14 days. Soil
muoisiure was muntined at 40% moisture
holding capacily. Aller 1ncubalion, the
slem pieces were retrieved from the soil,
surtace sterilized in mercuric chloride
(1%) and .plated on modified Czapek
dox agar in petridishes, Afier incubating
at 25 + 2% C jor 7 days. the aumber of
stemn pieces columzed by the test fungi
were counted and percentage coionization
was  caleulated.  Mean  percentage
colomzation was separated using Waller -
Duncean  Beyesian  A-ratio LSD rule.
Statistical  analysis  was  done  using
GENSTAT computer program w caleulate
the analysis ol variance among various
rreauments.

RESULTS AND DISCUSSION -
Fusarial pathogens auaived C., value at
20%  noculum  level. while the same
amount of the woculum load could not
make M. phaseoling 1o colonize more than
48% of the slem picces (Tahle 1), These
results  ndicate  high  compelitive
saprophytic ability ot Foononififorme var.
subghitinans, £ monidiforme.  and I
semitectum and also low CSA of M.
phaseoling. Bolkun e wl, (1979) reported
that £ mondiforme var. subglutnans
could colonize pincapple. soyhean and
corn - ostem pieces a4l oa o very  low
conceniration gxhibiting higher CSA. Rao
(1959 Meyer et al, (19731 and Phingra
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et al. {1976) reported that M, phaseolina
pussessed moderate competitive  sapro-
phytic abilicy.

All  the fungicides significantly
reduced the CSA of all the stalk rot
pathogens as shown by Waller-Duncan's
groupings. Aureofungin was the most
effective in reducing CSA of all the stalk
rot pathogens (Table 1), Chloronab and
carboxin have also significantly reduced
the (CSA. Reaction of individual
fungicides against each of the pathogens
also varied significantly. Chloronab and
guintazene have been highly effective in
reducing the colonization of M.
phaseoling  hy 673% and 50.2%,
respectively. Aurecfungin  has caused
77.4% reduction in F. moniliforme while
carboxin  and chloronab  also  caused
significant reduction. The CSA of F.
moniliforme  var.  subglutinans  was
severely reduced by 70% and 68.7% by
carbendazim and aureotungin, respec-
tvely. MEMC caused 67.3% reduction in
the CSA of F. semitectum,

llyas er al. (1976) have ohserved that
CSA of M. phaseolina was drastically
reduced by the presence of fungicides in
the soil in the form of soil residues.
Kanniayan and Prasad (1986) reported
that chloronab, carboxin and gquintazene
reduced the CSA and survival of
Rhuzoctonra solani in the soil, Quintazene,
carboxin  and thiram reduced the
population of M. phasecling in the soil
(Anahosur er al, 1983). Taneja and
Grover (1982) have reported that 5
henzimidazole derived fungicides to he
very toxic to R, solasn and M. phaseoling
in the soil.  Herbicides (paraqut) and
pesticides were also 'reported to have
reduced the CSA of M. phaseolina in the
soil (Cherkauskas er al, 1982). Maffia
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Table 1. Effect of different fungicides on the competitive saprophytic ability of
sorghum stalk rot pathogens
(% ¢olonization)
Fungicides
MP FM FMS& FS Meun
MEMC 382b 352b 42.7 ¢ 200 ¢ Wl b
Aureofungin 372b 155¢ 23.5d 31.7 ed 270 ¢
Carhendazim 41.7 b 4240 ¢ 22.2d 6.2 b 35.6 hu
Chioronab 157¢ 23.7 de 47.5 he 325 ¢h 299 de
Quintazene 24.0 d 32.5 de 5l.5b 23.0 de 327 ed
Carboxin 02c 23.2 de 397 ¢ 275 312 de
Control 482 a 68.7 a 742 a 61.2a 63.1 a
{UISAY

MP = Macrophomina phaseoling; FM = Fusariun monitiforae;
FMS = F. moniliforme var, subglutinans; ES = F. semitectum.

- Mean within each column followed by the same letler are not significantly different al
P = 0.05 according to the Waller Duncan Bayesian K-ratio LSD rule.

Table 2. Analysis of variance (mean squares) for per cent colonization by lour
stalk rot pathogens under seven fungicide treatments

Souree of variation df Mean sum of LSD (P = 0.05%)
sguares levels

Replication 3 F9Y.39

pathogens i 584.72% 7.560
Subplot error 9 7901

Fungicides 6 24 1).08F*# 6.297
Fungi ® Fungicides 13 3] 8.9G*wE 12.597
Main plot errar 72 31.34

Tatal 131

* = F value significant at P = 0.05

*¥% = F yalue significant at P = < (.00}

(1980) observed that the presence of
benomyl drastically reduced the CSA of
F. moniliforme var. subglutinans in the
suil. Our results are in contirmily with

that of earlier workers.

Analysis of vartance have shown

for different fungicides,

stalk

" highly signiticant variance (P = < 0.001)

rot

pathogens and their interactions (Table 2).
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These results have demonstraled the
high CSA ol F. moniliforme  var.
subglutinans  and  other
Fusarium and low CSA M. phaseolina.
Fungicides, particularly  aureofungin,
chloronab, quintazene and carbendazim
reduced the CSA ol the stalk rot
pathogens in the svil. The action of the
fungicides, pesticides, herbicies and other
chemical substunces have Ltwo Lold action
in the soil either by reducing the
populaltion of the inoculant fungus or by
changing the populations ol the native soil
microfiora. The present study reveals the
importance of lungicadal residues in the
soil in alfecung the survival of the
sorghum stalk rot pathogens by curtailing
them 1o celonize the substrates and
thereby reducing the inoculum density for
infection ot the subseguent crop,

species  of
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