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Abstract

The effect of sclerotial density of Macrophomina phaseolina at various soil moisture levels on
disease incidence in black gram, guar, okra and cotton was investigated. Infection percentage increased
linearly with the increase in inoculum density of sclerotia in soil but varied inversely in relation to soil
moisture regime. Infection percentage was consistently higher at 30 days compared to that at 15 days
of experimental period. The susceptibility to Macrophomina infection varied in the test species.
Whereas a sclerotial density of 5/g of soil gave 50% infection in black gram, 20 sclerotia/g of soil were
required for okra. guar and 40 for cotton at 25% water holding capacity (W.H.C.) Inoculum density
of upto 40 sclerotia/g soil coupled with high soil moisture (100% W.H.C.) did not produce more than
50% infection.

Introduction

Macrophomina phuseoling (Tassi) Goid., [Rhizoctonia bataticola (Taub.) Butl.]
is known to produce seedling blight, charcoal rot, root rot, stem rot and pod rot on over
400 species of plants. The fungus is widely distributed in tropical and subtropical coun-
tries of the world (Young, 1949) of which atleast 40 economic hosts have been recorded
from Pakistan alone (Ghaffar, er al, 1964). The fungus is believed to persist in soil in the
form of small, black sclerotia which are produced in large numbers on infected host
tissues and subsequently dispersed in soil during tillage operation (Cook et al, 1973
Smith, 1969).

Sclerotial inoculum of M. phaseolina are reported to produce greater mortality of
pine seedlings than mycelial inoculum (Smith, 1969). The sclerotial densities in soil have
been corelated with increased disease incidence in bean (Watanabe, ef al, 1979) but nume-
rical threshold for infection were not described. Meyer ef af (1974) reported that with in-
crease in inoculum levels the percentage infection of M. phaseolina on soybean seedlings
also increased. Incidentally, Meyer er ol in their experiment used [50-700 sclerotial pro-
pagules/g soil that gave a maximum of 55% infection. This appears to be an excessively

*Supported by funds from PL-480 Research Grant FG-Pa-187.



186 AH. SHEIKH & A. GHAFFAR

large number since a native population of upto 29 sclerotial propagules/g have been re-
corded in fields of cotton (Sheikh & Ghaffar, 1975) and sunflower {Albouvette, 1976).
Even Meyer et al (1973) have estimated population of sclerotial propagules/g of soil as:
soybean, 108; corn. 31; wheat, 24: and alfalfa. i5. This study shows the infection of
M. phaseolina on black gram, guar, okra and cotton as related to sclerctial densities in
soil at different moisture levels.

Materials and Methods

The isolate of M. phaseolina ased in this study was obtained from roor rot of
cotten (Cult. No. 54, Bot. Dept. Karachi University). This was the same isolate used by
Ghaffar er al (1969) in their investigations. The fungus was grown in comn meal sand
medium (5%, w/w) for 2 weeks at 30°C and sclerotia separated by successive floatation
in distilled water and decantation (Sheikh & Ghaffar, 1975). The sclerotia were dried on
filter paper al room temperature and stored in glass vials for subsequent use.

Sandy loam, pH 8.3, from cotton field of Karachi University experimental plots
was passed through 2 mm sieve before use. The soil was artifically infested with sclerotia
of M. phaseolina (0.01:100; w/w) which gave a population of 80 sclerotial propagules/g
of soil. This was double dituted with raw soil. Final population was 40,20,10,5,2 and |
sclerotia/g of soil on an oven dry weight basis. Population of sclerotia was determined
by our wet sieving and dilution technique (Papavizas & Klag. 1975; Sheikh & Ghaffar,
1975). Twenty g soil was wet-sieved through 120 and 300 mesh screen and the residue
obtained on 300 mesh sieve was transferred in 0.5% CaClO and continuously agitated
with a magnetic stirrer. One ml aliquot of the sclerotial suspension (1:5, w/v) were re-
moved and pippetted on to the surface of 3-day old agar plates and evenly distributed.
PDA supplemented with penicillin and streptomycin @ 60 mg/l; Demosan (300 mg/l)
and rose bengal (100 mg/l) was used as a selective medium. The plates were incubated at
30°C, and greyish to black colonies of M. phaseolina were recognizable easily within 5
days. One mi aliquot of the sclerotial suspension was also distributed on the strip of filter
paper. Counting the number of sclerotial propagules on filter paper and those obtained
on agar plates, the recovery was 96%.

So1l infested with sclerotia of M phascoling was translerred mto 7.5 cm diam
plastic pots. 300 grpot Two-day old seedlings ol black gram (Vigna mungo (L ) Hepper).
guar (Cvamopsis 1etragonoloba (L.} Taub.), okra (Adbdelmoschus esculentus (1) Moench)
and cotton (Gossypivm hirsutum 1.}, were transplanted into soil. @ 5 seedlings/por.
Soils wete adjusted and maintained at 25,50 and 1007 W H.C. (Keen & Racskowski.
192 1) by addition of water twice a day.Variation in soil water levels encountered was not
more than 27%. Tieatments were repheated 4 times each and non-infested so1l served as
control. After 15 and 30 days of growth. seedlings were taken out and number of plants
infected by M. phaseolina was determined by transferring disinfected 1ot pieces of 1he
test plants on PDA.
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Fig. 1. Relationship of inoculum density of Macrophomina phaseolina sclerotia and soil moi-
ture level on infection of black gram, okra. guar and cotton atter 15 and 30 days of planting.

Results

Infection of M. phaseolina was related to the inoculum densities of sclerotia in
soil. Infection was generally lower at higher soil moisture: more infection being observed
in soil at low moisture level of 25% W.H.C. (Fig. 1). It is interesting to note that even at
low inoculum level of 1-2 sclerotial propagules/g of soil, 12-20% plants were infected at
25% W.H.C. after an experimental period of 30 days of planting. For 50% infection an
inoculum level of sclerotia/g of soil was 5 for black gram, 20 for okra and guar and 40
for cotton. Infection was found to increase and the appearance of disease was rapid with
the increase in sclerotial density. For 100% infection, number of sclerotia/g of soil was 10
for black gram and 40 for okra and guar. In general. greater disease incidence was noticed
at low moisture level of 25% W.H.C. with a tendency 1o show less infection ar 50 to 1007
W.H.C. In soil at high moisture level (100% W.H.C.) and with an inoculum of upto 40
sclerotia/g the infection remained less than 50%.

Discussion

The results of the present investigation indicates that even a low number of sclero-
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tial propagules in soil is capable of causing root rot infection. This is contrary to the re-
port of Meyer et al, (1974) who found that 700 sclerotial propagules/g soil could produce
only 55% infection on soybean. Qur experiment further confirm the field observations
where low number of sclerotial propagules were detected in fields of cotton (Sheikh &
Ghaffar, 1975), sunflower (Albouvette, 1976), soybean, corn, wheat and alf -alfa (Meyer,
et al, 1973) infected with Mcrophomina root rot. Although inoculum density was directly
related to disease severity, Macrophomina infection was preeminently conditioned by soil
moisture. Disease incidence was greater at low moisture level and increasing levels of
soil moisture reduced infection on test plants. Moisture stress, in addition to high tem-
perature, has been reported to favour charcoal rot of sorghum (Edmunds, 1964} and
cotton (CGhaffar & Erwin, 1969). Our results on the reductions of sclerotial population
in high soil moisture regimes (Sheikh & Ghaffar, unpublished data} are similar to those
reported by Dhingra & Sinclair (1975) who showed that population of free sclerotia can
be decreased by high soil moisture as compared to dry soil. This phenomenon would also
explain the reduction in charcoal rot in cotton (Ghaffar & Erwin, 1969), soybean (Meyer
et gl (1974) and pine seedlings (Hodges, 1962) by frequent irrigations or as observed dur-
ing rainy season. This is similar to the reports for Fuserium rosewm (Cook & Papendick,
1970) and for Theilaviopsis basicola (Papavizas & Lewis, 1979). These results would also
suggest a practical cultural control of Mcrophomina infection by keeping soil moisture at
sufficiently higher level.
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