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Effect of ascorbic acid on nodulation and
disease intensity of mungbean
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Growth substance such as ascorbic acid was sprayed on the plants inoculated with both pathogens and symbionts
to cxamine the interactions influencing the host plants. The results showed that the nodulations were increased in
the plants sprayed with 100 ppm of ascrobic acid. Ascorbic acid spray also reduced the diseases.
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INTRODUCTION

Different chemicals were tried to study the growth of leguminous plants as influenced by
nodulation and increased yield of the crop. Earlier, ascorbic acid at lower doses was found
to be most effective for root growth and nodulation by Chowdhury and Singh (1973) and
Sinha and Nandi (1978). Bhattacharyya and Mukherjee (1987) also studied the effect of
ascorbic acid on disease and nodulation on groundnut and cajanus. In the present
experiment, effect of ascorbic acid was studied with regard to nodulation and disease
intensity of mungbean.

MATERIALS AND METHODS _

The influence of ascorbic acid on the pathogen and the strains of cowpea Rhizobium were
studied in vivo in unsterilized soil in earthern pots of 10 cm diameter. Rhizobium cells
were grown in Yeast Mannital Agar (YMA) medium containing mannital 10.09 g,
dipotassium monohydrogen phosphate 0.59 g, magnesium sulphate 0.29 g, sodium chloride
0.1 g, yeast extract 1.09, calcium carbonate 0.5 g, Distilled water 1.0 L, pH 6.8 - 7.0,
Agar 15.09 (Vincent, 1970). Yeast Mannitol broth (YMB) was prepared preparing YMA
without agar agar. The pathogen was grown in sandmaize (Zea mays Linn) medium
containing 75 g of washed sand, 25 g of maize meal and requisite quantity of distilled
water to moisten the medium. Three days old YM-broth cultures of the symbiont and 15
days sand-maize culture of the pathogen were used for inoculation of the plants. '

Seeds of variety B-1 of mungbean [Vigna radiata (L.) Wilczek] inoculated with Jca-I
strains of the symbiont at 506,600 cells/ml concentration in the Ist year and 423,300
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cells/ml in the 2nd year were sown in the soil. The soil was diluted with dry soil in 1:1
ratio and inoculated with sandmaize culture of the pathogen (Macrophomina phaseolina), @
20 g/pot after 30 days after sowing.

 Solution of ascorbic acid was sprayed on the plant after 25 and 35 days of sowing at 100
~.and- 200 ppm respectively.

Necessary replicates and uninoculated and unsprayed control were maintained. The
experiment were repeated in two successive years. Observations were made on 60 days old
plants after sowing in terms of disease and nodule development.

RESULTS AND DISCUSSION
Effect on nodulation

Results presented in the Table 1 showed that the nodulation (in terms of number and
volume of nodules) on the plants inoculated with the pathogen (M. phaseolina) and treated
with ascorbic acid (at both 100 and 200 ppm) was higher compared to inoculated but
unsprayed with ascorbic acid. This was, however, lower compared to uninoculated and
unsprayed plants.

Nodulation on plants inoculated with Rhizobium and treated with ascorbic acid was higher
when compared to plants either inoculated with Rhizobium sp. but not treated with ascorbic
acid or uninoculated and unsprayed.

Plants inoculated simultaneously with Rhizobium sp and sprayed with ascorbic acid, the
nodulation was higher compared to the plants inoculated with both the pathogen and
symbiont and not sprayed with ascorbic acid. This increase, however, was lower compared
to the plants grown as uninoculated and unsprayed control.

Effect on disease intensity -

The disease intensity of the plants inoculated with the pathogen and sprayed with ascorbic
acid was lower in both the concentrations of ascorbic acid compared to plants inoculated
with the pathogen alone but remaining unsprayed. The disease intensity on the plants
inoculated with Rhizobium or plants remaining as uninoculated and unsprayed control was
nil. Plants inoculated with Rhizobium sp. and pathogen at 30 days and treated with
ascorbic acid showed lower intensity of disease compared to the inoculated but unsprayed
plants.

Ability of ascorbic acid to promote nodulation and reducing disease intensity was
conformed earlier by Rai er al. (1977) and Karuna Karan and Raj (1980). In the present
work the influence of ascorbic acid was more prominent at 100 ppm by enhancing
nodulation and reducing disease intensity. Evidently the ascorbic acid as a growth substance
might have influenced the host metabolism by inducing production of some metabolic
substances such as ethylene via erythroabic acid. The possibility of formation of
ascorbigen, a bound form of ascorbic acid and its role in enhancing the host resistance
cannot be ruled out. '
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Table 1. Influence of ascorbic acid on nodulation and disease intensity of mungbean

Treatment Doses of Nodulation/plant Percent disease

ascorbic acid Number Volume intensity/
(ppm) plant
Macrophomina sp. and 100 8.50 0.004 40.00
Ascorbic acid 200 7.25 0.004 40.00
Rhizobium sp. & 100 19.00 0.17 Nil
Ascorbic acid 200 16.85 0.14 Nil
Macrophomina sp., 100 13.00 0.12 30.00
Rhizobium sp. and 200 13:33 0.12 34.00
Ascorbic acid
Macrophomina sp. and 100 6.75 0.003 45.00
No. ascorbic acid 200 6.75 0.003 47.66
Rhizobium sp. and 100 16.12 0.14 Nil
No ascorbic acid 200 13.30 0.13 Nil
Macrophomina sp., 100 12.00 0.09 36.00
Rhizobium sp. and 200 12.00 0.11 36.00
No ascorbic acid
Uninoculated and - 14.32 0.13 Nil
No ascorbic acid - 13.66 0.12 Nil
SEm % 100 1.02 0.07 1.38
: 200 1.02 ; 0.07 1.30
C.D. at 5% 100 2.11 0.15 2.86
200 212 0.14 2.68
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