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EFFECT OF CHEMJCALS ON THE
MORPHOLOGY OF SCLEROTIUM ROLFSH

SACC CAUSING FOOT-ROT DISEASE
OF BARLEY
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Varanasi 221 005, India.

Morprnorocicar changes in fungi occur generaily
during unfavourable conditions. Fungi change their
original structure to resist the action of chemicals
and very little work has been done on this aspect' .
In the present communication, two phenolic com-
pounds (picric acid and 2, 4-dinitrophenol), one
vitamin ({riboflavin} and two amino acids (tryp-
tophan and proline) causing considerable morpholo-
gical changes in Sclerotium rolfsii Sacc., a foot-rot
pathogen of barley at higher concentrations, are
reported.

Required guantities of chemicals were mixed
separately in Erlenmeyer flasks (250 ml), containing
100 m! autoclaved molten potato dextrose agar
(PDA)} to obtain the desired concentrations (104,
500, 1000, 5000, 10,000 ppm). Twenty ml of such
amended medium was pourcd on each sterlized
plate (90 mm diam) and allowed to solidity. Fresh
mycclial discs {3 mm diam) were cut from actively
growing margin of the fungus and transferred singly
at the centre of the plates. The control sets did not
recetve any such chemical, Plates were incubated at
25 £ 1°C for 2 weeks. Changes in hyphal morpholo-
gy, growth pattern and sclerotial morphology of the
pathogen were observed.

Application of riboflavin, tryptophan and proline
at 100 ppm and picrie acid and 2, 4-dimtrophenol at
1000 ppm resulted in spare growth of the tungal
colonics with stranded radiating hyphae appearing
from the central inoculum. The number, shape and
the size of sclerotia were abo shghtly reduced.

With 500 ppm riboflavin, tryptophan and proline
and 5000 ppm picric acid and 2, 4-dimitrophenol,
zonation appeared and the growth of the colomes
were mathedly arrested with wrregular margin.



Figure §. Effect of different concentrations (0,
1000, 5000 and 10,000 ppm) of 2, 4-dinitrophenol on
Sderotium rolfsii Sacc.

Colony surface became glossy and the hyphae
ageregated into thin-stranded structures (figure 1).
A few sclerotia of very irregular shape and size was
also seen.

With 1000 ppm niboflavin, tryptophan and proline
and 10,000 ppm picric acid and 2, 4—-dinitrophenol,
hyphal growth was almost arrested and the fungus
failed to develop any sclerotia.

Picric acid and 2, 4-dimitvophenol required more
than five tumes the concentration of amino acids and
vitamins for the same morphogenetic effect. Other
ammo acwds and vitamins did not change the
morphology of the pathogen and the growth was
almost sunilar to the control in these treatments.

The hyphae which were narrow, thin-walled and
large-celled in the untreated control became short-
celled and thick-walled at all the concentrations
tried.

‘The hyphal and sclerotial characters change when
a fungus is subjected to poison stress!. One of the
remarkable features of such changes is the reduc-
tion/elimination of the ability to produce sclerotia’.

The present results show that the test fungus can
tolerate higher concentrations of 2, 4-dinitrophenol,
picric acid and other chemicals. Though they are
effective against a large number of microorganisms,
they are etfective only at very high concentration in
the case of 8. rolfsii Sacc (figure 1). Development of
tolerance to a chemical by the pathogen may be due
to the decrecase in permeability of the fungal cell to
the chemical and the conversion of the chemical into
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an inactive form by the pathogen®. It may also be
due to the selectine etfect of the chemical which s
more active only with selective fungi'.
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MyCORRHIZAE or fungus-root associations are the
norm for most vascular plants'. Many plants depend
on their mycorrhizal structures for adequate uptake
of nutrients and survival in natural ecosystems*™,
The forest trees hike pines possess ectomycorrhizal
roots and the fungi producing ectomycorrhizae are
primarily Agaricales and Gasteromycetes®. Amanita
muscaria, a member ot Agaricales 1s reported to
form ectomycorrhizal association with many species
in Pinus®.

It is believed”® that hyphal connections between
the sporophore and the host plant could not be
taken as a proof for mycorrhizal association and
only synthesis experiments under controlled condi-
tions can furmish conclusive proof for the mycorrhiza-
forming ahility of a given fungus, in vitro synthesis of
mycorrhiza of Pinus patula with Amanita muscaria
was attempted.

The fruitbodies of A. muscaria (L. ex Fr.) Pers. ex
Hooker found in association with the roots of P.
patula Schlecht & Cham present in the New Pine
plantations of Kodaikanal, Tamil Nadu were col-
lected and used for inoculation studies. Pure myce-
hal cultures were 1solated from the surface-sterilized
stipe tissue grown on 2% Hagem’s nutrnient agar as
modified by Modess® and subsequently subcultured



