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Attempts to control soil-borne diseases by introducing antagonistic actinomycetes
into the soil had some success. Severity of Pythium rootrot of sugar cane and corn was
diminished by such introduction of various actinomycetes into sterilized soil (Tims,
1932; Cooper and Chilton, 1947; Johnson, 1954). Lachance and Perrault (1953) re-
ported that all the actinomycetes that displayed antagonistic activity against usariumF
oxysporum f. lini in vitro delayed the onset of symptoms of flax seedlings growing in
soil treated with actinomycetes. Mach (1956) observed that several actinomycetes that
were antagonistic towards Pythium debaryanum and Rhizoctonia solani effectively
prevented root rot development for a period of 12 weeks when applied to the soil eight
days earlier than the pathogens.

The present investigation deals with experiments performed to study the control of
rootrot of guar (Cyamopsis psolaroides) caused by Sclerotium rolfsii Sacc. under glass-
house conditions, through the application of Streptomyces nigrifaciens Waksman.

The experiments were laid in sterilized and unsterilized soils under glasshouse condi-
tions. Earthenware pots, 10 cm in diameter, were sterilized and filled with sterilized and
unsterilized garden soils. Streptomyces nigrifaciens and Sclerotium rolfsii were grown
in petri dishes on potato-dextrose agar. After 10 days the pots were infested with S.
nigrifaciens and S. rolfsii by introducing in the soil five discs (20 mm in diameter) of the
inoculum of either organism. In the third set, the pots were infested with .S. nigrifa-
ciens seven days before the infestation with the pathogen and in the last set both the
organisms were inoculated simultaneously. Five guar seeds which were surface-
sterilized were sown in each pot. Six replications for each treatment were maintained.
The plants were observed for six weeks from the date of sowing and disease develop-
ment in each pot was noted. Gupta (1967) developed a method to demonstrate pro-
duction of antibiotic substance in soil. The antibiotic substance was extracted by
vigorously shaking S. nigrifaciens infested soil either with 15 ml of sterilized distilled
water or with butanol for 10 minutes. The extracts were centrifuged and the superna-
tant liquid assayed for antifungal activity. In case of butano! extract, however, super-
natant liquid was evaporated before the dry residue was taken up with 1 ml butanol
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Table 1. The effect of Strepromyces nigrifaciens on the incidence of rootrot of guar caused by Sclero-
tiunt rolfsii.

Pot No Number of plants developing rootrot symptoms
unsterilized soil sterilized soil
a b c d a b c d
1 0 S 3 3 0 4 1 1
2 0 4 2 4 0 4 0 1
3 0 5 2 2 0 5 1 2
4 0 4 4 3 0 S 0 2
5 0 4 3 5 0 4 4] 1
6 0 4 3 2 0 4 1 0
Mean 0 4.3 ERL 3.12 0 43 0.5% 1.14
a =(control) soil not infested with S. nigrifaciens and S. rolfsii.
b = (control) pots infested with S. rolfsii
¢ = S. nigrifaciens introduced 7 days before .S. rolfsii.
d = S. nigrifaciens and S. rolfsii introduced simultaneously.

—

Significantly different from control b (unsterilized soil) at P<<0.05 and not significantly different
from d (unsterilized soil).

Significantly different from control b (unsterilized soil) at 0.05 << P < 0.10.

Significantly different from control b (sterilized soil) at P < 0.01 and not significantly different
fromd (sterilized soil).

Significantly different from control b (sterilized soil) at P < 0.01.
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Tabel 1. Het effect van Streptomyces rigrifaciens op het voorkomen van wortelrot bij guar veroorzaakt
door Sclerotium rolfsii.

and diluted with 9 ml sterilized distilled water. Parallel controls were also set up.
The data presented in Table 1 indicate that guar plants developed rootrot symptoms
but the number of plants developing symptoms was less in treatments when S. nigri-
faciens was present. This reduction seemed to be greater when the antagonistic
organism occurred in the soil a week before the infestation with the pathogen both
in the sterilized and the unsterilized soil, though in neither case was the difference
significant. During the course of the experiment it was also observed that in the control
series (b), symptoms developed at an early stage whereas in other series the entry of
the pathogen into the host was delayed.

Investigations by Gottlieb and Siminoft (1952), Gottlieb et al. (1952) revealed that
chloromycetin and actidione are produced in the soil by Streptomyces venezulae and
S. griseus. Similarly Trichoderma viride (Wright 1954) formed gliotoxin and Penicillium
nigricans (Wright 1955) produced griseofulvin in sterilized soil. There are several
examples of antibiotic production by micro-organisms in soil. These antibiotics can
control plant diseases (Stevenson 1954, Gupta 1967). Investigation also reveals that the
antagonistic organism when introduced into the soil can effectively control rootrot
development in guar plants. An indication was obtained that control may be more
effective when the antagonist was introduced earlier than the pathogen as it could
proliferate and produced enough active substance to check the multiplication of the
pathogen. In sterilized soil, with no competition either between the antagonist and
other soil microflora or between their metabolic products, the control was more
effective than in unsterilized soil.
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Samenvatting

Bestrijding van wortelrot bij guar (Cyamopsis psolaroides) veroorzaakt door Sclerotium
rolfsii met behulp van Streptomyces nigrifaciens

Schimmelziekten die via de grond overgaan, kunnen soms door antagonistische
actinomyceten met enig succes worden bestreden. Zo tastte wortelrot — veroorzaakt
door Pythium — mais en suikerriet minder aan als er verschillende actinomyceten aan
de grond werden toegevoegd.

Bij dit onderzoek werd getracht het wortelrot van ‘guar’ (Cyamopsis psolaroides),
veroorzaakt door Sclerotium rolfsii, te bestrijden met behulp van Streptomyces nigri-
faciens.

Het aantal planten dat symptomen vertoonde na inoculatie met S. rolfsii was ge-
ringer wanneer S. nigrifaciens voorkwam (Tabel 1). Het effect van de antagonist was
groter in gesteriliseerde dan in ongesteriliseerde grond.
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