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Seed microflora of green gram (Phaseolus aureus
Roxb.) cultivars of Orissa and their impact on seed
germination
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Seed microflora of 10 cultivars of green gram ( Phaseolus aureus Roxb.) were studied by employing the standard bioter method and
direct seed inocuianon in agar which provided a complete picuture of the seed microflora of the cultivars, In (otal twenty fungal 1axa
belonging to 13 genera were isolated of which Macrophomina phaseoling was the dominant one. No seed varieties were found 1o be
associated with any bacteria Among the seed varieties the local cultiver which showed highest ineidence of fungi exhibired lowest seed
germination. improved cultivars were more relared to each other in their micraflora than that of local Absidia spinosa, the most domirant
fungus in local cultivar, showed very poor incidence in other improved cultivars. It was also chserved that higher the microbial assoctation
lower was the seed germination.
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INTRODUCTION

Seed microbiology presently is considered as one of the important disciplines of agricultural
microbiolegy because it was the starting point for manupulation of microorganisms to check the
disease incidence in plants or to introduce new microflora to help plants in nutrition and prolection.
A large number of seed borne plant pathogens are checked by disinfecting the surface flora
(Christensen and Lopez, 1963). Alinstance it has been observed that complete elimination of seed
surface microflora results in higher virulence of internal pathogens that causes 100% mortality in
seedlings as it becomes free of competetions to infect the germinating seeds. Besides. the plant
growth promoting microorganisms are coated on the surface of seeds that colonize the radicle from
the beginning before other saprophyvtes and parasites invade the roots. These organisms not only
help plants to get better nutrition and protection but also it combat against many delitorius
MICTOOrZanisms. g

Therefore, it is necessary o have a detailed knowledge on seed surface micreflora that play a
considerable role in the initial colonization of plant roots. The present study reports the fungal
flora both saprophytes and pathogens of nine improved cultivars of green gram including a local
cultivar (native one).

MATERIALS AND METHODS

Seeds of 10 cultivars of green gram (Phaseolus aureus Roxb.) were collected in 250 gm lots from
Deparoment of Plant Breeding and Genetics, O.U.A.T., Bhubaneswar. The seeds were stored in
laboratory conditions for six months. The microflora of the seeds were studied employing the standard
blotter method (ISTA 1966) and by the direct seed inoculation in agar (Agarwal er al., 1972; Sahu,
1994}. A lot of 600 seeds of each variety was taken out of which 400 were used for
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microtlora study and another 200 for germination test. Twenty seeds in 10 replicates were noculated
in sterile moist blotter chamber and another 20 seeds in 10 replicates were inoculated in sterile agar
plates and incubated under laboratory condition. The study of microfiora was started after seven
days of inoculation till the end of the month. The germination trial was done taking 200 seeds in

moist chambers. The percentage of microbial incidence and germination was calculated and noted
using the formula :

Numer of seeds associated with microbes/germinated

X 100
Total number of seeds studied

RESULTS

The present study of seed microflora was a survey and enumeration of fungi associated with different
seed varieties/ cultivars of green gram (Phaseolus aureus Roxb.) extensively cultivated in Orissa.
Percentage incidence of fungi along with seed germination (%} in different cultivars is given in
Table 1. A total of 20 fungal taxa within 13 genera were isolated from the seed varieties. Noseed
variety in the study was found to be associated with any bacteria, The seeds of local cultivar conlained
the highest (£9.0% ) incidence of fungi followed by Krishna-2(51.0% ) and T 44 (45.0% ). The cultivar
like Ratila showed the iowest (31.0%) incidence of fungi followed by K 851 (36.0%) and Dhauli
(37.0%). The only tungus, Macrephomina phaseolina was found to be associated with all the cultivars
of green gram studied, Besides this. one memeérs each of Aspergillus (A. funigatus) and Fusarium
(E solani) were found 1o be asspciated with highest number of seed varieties (9). The fungus like
Cladosporinm oXysporum was found to be associated with only three seed varieties viz. K-851,
Dhauli and S8, The securrence of megmbers of Rhizopus (R, stolonifer), Aspergilius (A. flavus, Al
nidulance) Mucor and Trichoderma (T viride) was very low in frequency.

The highest percentage of seed germination (36 %) wis abserved in the cultiver like Ratila which
had the lowest (31.0%) incidence of fungi followed by K 851 (92%) and Dhauli (89%) which
showed incidence of fungi in 36% and 37% of seeds respectively. The lowest seed germinalion
(63%) was recorded in the local cultivar which contain the highest incidence of fungi (69.0%)
tollowed by Krishna - 2 and T 44 containing 51% and 45% incidence of fungi respectively.

To draw a relationship between the perceniage of germmation of seeds and lolal percentage incidence
of fungi of the varieties il was sujected 1o regression analysis and presented in Fig. 1. The 't value
wits found to be 0,843 and was significant in the probability level of 0.01. The rate of seéd germination
decreased with inerease of microbial association in the sead varieties: The seed vareties which
showed the higher incidence of fungi were poor in germination rate.
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DISCUSSION

The present study employed the hlotter method and agar inoculation method which were widely
used by a large number of sped pathologists | [STA, 1966; Christensen, 1951; Prado and Chnstensen.
1952: Sharmaef al,, 1992; Suhu, 1994), Both the techniques accounted a complete picture of the
sped microflora. The migrobes that showed poor growth in the natural medium (blotter method)
could grow better onagar because of the supplemented nutrient medium,

The present study af seed microflariof the green gram varielies was similar (o previous studies
on pulses (Agarwal of af . 1972; Bhargava and Shukla. 1978; Bilgrami et al.. 1976 with the
exception thal Abrrdio spinosa wns considerably more prevalent. Fungi like Macrophoming and
Fusariunt isolatcd from seed variglies were considered as the ‘field fungi’ which got associated
with the seeds before harvest of the crop in the field. Others like members of Aspergillus, Peniecillium,
¢ ladosporinm and C Teevilerio were cansidered 1o be the "storage fungi’ which invaded the seeds
during storage.

Germination percentage and germination vigour are known to be affected by a number of factors
such as - the conditions at harvest, sead maturity, seed dormancy, mechanical damage to the seed
during harvest and handling. age of the seed ete. and are also greatly influenced by the seed
mycoflora (Cristensen and Kaufman 1969a). Field tungi may discolour gepds, cause death of the
avule, shrivelling of seeds br kernels, weakening o death of the embryoes or induce promation 0f
compounds oxic Lo man and other animals (Chrisiensen and Kaofman, 1969b). Mainly the seed
surface Tungi which ware horvested from the field were reported (o canse loss in germination and
inerease in seedhing mortality (Singhand Prasad 1988; Pangtey &1 al., 1982, Rakesh o al., 1984).
The seeds whith were aseocinted with higher amount &f microbial count showed lower percentage
of germination. The germination perceantage decreased with incrense of incidence of microbes in
the seed varicties (Fig. 1 1 This suggested that the fungi gradually weakened and killed the seed.

At present there 15 10 microbiological evaluation of any agricultural cecds when 11 goes inlo SIrmge
ar distributed to the farmers For caising secdlings. Farmers are bearing a lotof economical 1oss
due 1o poor germination and seedling mortality If practical methods of microbial evaluation of the
guality and storabilioy of seeds could he developed they might be of value for many kinds of seeds
and could check the loss due to poor getmi nability and seedling mortatity in field and damage
during storage.
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