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ABSTRACT

Macrophomina phaseolfina (Tassi) Goid. in mungbean and blackgram with
special reference to its effects on seed quality, health, and efficacy of
contemporary seed treatment methods against this pathogen were investigated.
Seed-lots of four varieties and three elite lines of mungbean and two varieties of
blackgram obtained from the different crop research institutes of Thailand were
assayed using blotter method for the presence of different seed-borne fungi. The
incidence of seed-borne M. phaseolina ranged from 2.00 to 28.75% in mungbean
and 24.00 to 27.25% in blackgram samples. In addition to M. phaseolina, other
12 fungi viz. Aspergillus flavus, Aspergillus niger, Aspergillus terreus, Alternaria
sp., Cladosporium sp., Curvularia sp., Fusaium sp., Peniciffium sp.,
Colletotrichum sp., Drechslera sp., Rhizopus sp. and Myrothecium sp. in
mungbean and 10 fungi viz. Aspergillus flavus, Aspergillus niger, Aspergillus
terreus, Alternaria sp., Cladosporium sp., Curvularia sp., Fusarium sp.,
Peniciflium sp., Colletotrichum sp. and Myrothecium sp. in blackgram were found
to be associated. However, among all fungi, M. phaseolina was the principal

cause of germination reduction. It also rendered the germinating radicles

[11



blemished, and in most of the cases, inhibited the initiation of plumules, which
eventually led to rotting of whole germinating seedlings. Numerous pycnidia,

myceiia, and microsclerotia were commonly observed on the sprout.

The different types of pathogenicity tests confirmed that M. phaseolina is
highly pathogenic producing pycnidia and microsclerotia on the host tissues. The
infected plant parts were re-cultured in PDA and presence of M. phaseofina was
proved by the Koch's postulates. The fungus was located exclusively in the seed
coat. Various types of transmission studies indicated that M. phaseolina could
transmit from seed to germinating seeds and seedlings causing seed rot, blemish
of radicle, arrested growth of plumule, and lesion in the cotyledonary leaves,
stems, and true leaves. As a result, pre-emergence and post-emergence
. mortality appeared, and profuse pycnidia and microsclerotia developed on the
dead plant parts. A considerable number of seedlings did not show apparent
symptoms shortly after emergence, but all plants died within 21 days, following
the production of copious pycnidia and microslcerotia on the dead seedlings.

Macrophomina phaseolina severely curtailed the seed quality and post-
emergence health of mungbean and blackgram. Upon inoculation of the
mungbean and blackgram seeds with this fungus, the number of abnormal
seedlings increased to a great extent and the seedling vigor in terms of shoot
length, root length and dry weight was significantly lower. [n addition to viability
and vigor, M. phaseolina could severely reduce the storability of seeds. The
Accelerate aging test detected significant amount of abnormal seedlings from the
inoculated seeds of mungbean and blackgram. Biochemical analysis of M.
phaseolina infected seeds revealed depletion of carbohydrate and concurrent
increase in protein content.

Different types of seed freatment methods were found to be effective in
preventing the menace of this pathogen in mungbean and blackgram seeds. Hot
water treatment at 56°C to 58°C for 10 to 15 minutes enhanced germination and
culminated in the best results in mungbean, whereas the treatment for 15 to 20
minutes at the same temperature range turned out to be the best in blackgram.
Seed treatment with six fungicides viz. Thiram, Metalexyl, Captan, Dithane M-45,
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Vitavax and Benlate were done of which three fungicides namely Dithane M-45,
Benlate and Thiram were found to be very effective against of M. phaseolina in
in-vitro trial. Treatment of seeds with these three fungicides also showed
absolute elimination of M. phaseofina along with significant increase in
germination. Biological seed treatment with six antagonists viz. Pseudomonas
aeruginosa, P. putida, Bacillus cereus, Trichoderma harzianum, T. hamatum and
T. viride were done. Among them, only three Trichoderma species gave the best
antagonistic performance against M. phaseolina in in-vitro condition. Moreover,
when seed treatment was done with the spores of these Trichoderma species, all
three species were able to control M. phaseolina successfully and promote

germination noticeably.

Therefore, on the basis of the present study, all three methods of seed
treatments viz. hot water treatment, chemical seed treatment with three
fungicides and biological seed treatment with three Trichoderma species hold
promise against M. phaseolina in mungbean and blackgram. However, before
making any recommendation of seed treatment to farmers, comprehensive
research including field trials is needed.
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