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POST-INFECTIONAL PRODUCTION OF A FUNGITOXIC COMPOUND IN
LEAVES OF RICE BEAN

BY
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Aqueous extracts of seeds, cotyledons, cotyledonary leaves or mature leaves of rice bean were
not inhibitory to fungi or bacteria testea The results indicated absence of pre-existing fungi-
toxic compound (s). Emanation of volatile fungitoxic compounds from the leaves could not be
detected The mature leaves of rice bean produced a fungitoxic compound following
inoculation with a non-pathogen.

INTRODUCTION

Rice bean (Vigna umbellata (Thunb.) Ohwi & Ohasi) is considered as one of the
under exploited tropical legumes with promising economic potential (N. A, S.,
1979). This pulse crop has been ranked as one of the best of all the pulses and
its cultivation has received increased interest in India in the recent years
(Chaudhuri and Prasad, 1973 ; Chatterjee and Mukherjee, 1979 ; Mukherjee and
Roquib, 1980).

Rice bean plants are remarkably resistant to common diseases of legumes
(Samaddar and Mukherjee, 1985) and pests. Moreover, the seeds are resistant
to most store grain pests and specially to bean fly. The nature of resistivity of
the plant to microbial invasion is poorly understood.

The objective of this work was to investijate the mechanism of resistance
of rice bean against pathogenic infection. Experiments were designed
to examine the fungitoxic property of the pre-infectional metabolites and
to ascertain the production of fungitoxic compound (s) in the leaves
following infection,

MATERIALS AND METHODS

Rice bean cultivar E-1 was grown in Kalyani University experimental plots or as
potted plants in the greenhouse.

Bioassay fungi used were : Alternaria bressicicola (Schw.) Wiltshire, Helmin-
thosparium oryzae Breda de Haan, and Penicillium chrysogenum Tom.
Organisms were maintained on potato—dextrose agar (PDA) slopes with
monthly subculturing. Bioassay bacteria used were; Agrobacterium tume-
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faciens, Escherichia coli, and Xanthomones campestris pathovar oryzae. The
organisms were maintained on PDA, nutrient agar, and potato—sucrose agar
slopes respectively with weekly subculturing.

Extraction of plant parts. Seeds (25g) were allowed to imbibe water for 8 h
following which seed coats and cotyledons were separated. Samples of seed
coats and cotyledons were homogenized in known volume of water and centri-
fuged at 3000 g for 156 min. The supernatant was filter sterilized (5 G, corning)
and assayed. Cotyledonary leaf of 7-day-old and trifoliate leaf of 15-day-old
seedlings were homogenized in known volume of water, processed and
bioassayed.

Drop-diffusate technique. The method of Muller (1956) modified by Cruick-
shank and Perrin (1960) was used. Drops of water or spore—suspension (10°
conidia/ml) of H. oryzae were placed on 2-month-old leaves and incubated at
28°C in the dark. After 24hr the water or spore drops were harvested by
pipettes, pooled and centrifuged at 3000 g for 10 min. The water drops and
spore—suspension drops thus obtained were considered as ‘exudates’ and
bioassayed for fungitoxicity.

Bioassay. Agueous extracts of different plant parts, were assayed by slide—
germination bioassay technique for fungi and by cup assay method for bacteria.
Exudates and diffusates were assayed by slide—germination bioassay technique.
Germ tube growth was measured by standard micrometric technique.

RESULTS

Aqueous extracts of intact seed, seed coat, cotyledonary leaves or mature leaves
of rice bean plant were not inhibitory to the germination and germ tube growth
of conidia of H. oryzae, A. brassicicola and P. chrysogenum. The extracts did
not inhibit the growth of test bacteria in cup assay. The results suggested
absence of pre-infectional toxic metabolites as a factor in disease resistance of
rice bean plant.

Histopathology of penetration of rice bean leaf by non-pathogens like H. oryzae
and A. brassicicola showed that conidia of both tie organisms germinated
poorly (40 to 509%,) on the surface of leaf. Of the spores germinated, only 10
to 209, of germ tubes of H. oryzie penetrated. The penetration was direct and
infection hyphae ramified in the intercellular spaces of masophyll tissue of the
leaf. The germ tubes of A. brassicicola did not penetrate the leaf and rather
moved away from the leaf surface.

Germination and germ tube growth of conidia of test fungi were not inhibited
when kept in the atmosphere over the leaves in a sealed chamber. The results
indicated that no volatile fungitoxic factor emanated from the leaves in the
chambers.
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The possibility of post-infectional production of fungitoxic compound(s) was g
E examined by drop-diffusate method. Exudates and diffusates from mature i
leaves were serially diluted and bioassayed using conidia of H. oryzae. Results
(Table 1) showed that the exudates had little or no inhibitory effects on the
germination or the growth of germ tube of conidia of H. oryzae. The diffusates,
however. caused significant inhibition of the germination and germ tube growth
of the test bioassay fungus. It was of .interest to note that the antifungal
compound present in the diffusates was more inhibitory to- the germ tube
growth than germination of conidia. _ !

-

In a separate series of experiments the exudates and diffusates were extracted
with diethyl ether. The ether fraction was evaporated to dryness, the residue
e dissolved in small volume of water and bioassayed. The ether fraction thus
obtained was inhibitory to bioassay fungus. The results suggested phenolic ‘
nature of the compound.

a Figures in the parenthesis indicate percentage inhibition with respect to water controls.

' |
DISCUSSION !
The observations that the non-pathogens germinated pooglf{ on and penetrated ‘l
infrequently the leaves of rice bean further supported the broad spectrum >
resistant nature of the plant (N. A. S., 1979 ; Chatterjee and Mukherjee, 1979). ;

Since no physical barrier to mycelial growth was observed in histopathological

study, the resistances of rice bean was conjectured as due to biochemical
metabolites. .
TasLe |.  Fungitoxicity of exudates and diffusates obtained from rice bean leaf T

-+
Bioassayed on the conidia of f
) . R Helminthosporium oryzae
Test Solution Dilutions Oerihadicn O tube L
(%) growth (p) [
b4 .
Water (control) — 89 1335

e Exudate x/2 79 (11.2)8 1305 2.2) |
x/4 75(15.7) 1305 (2.2) '
X/8 73 (18.0) 1245 (6.7) l
x/16 79 (11.2) 1410 (+5.6) ;
= \
Diffusate x/2 44 (50.6) 64 (96) j
C wxie 57 (36.0) 169 (87.5) b
x/8 80 (10.1) 917 (32.8) {
x/16 80 (10.1) 1305 (2.2) F
!
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Water extracts of different parts of rice bean plant failed to show any fungi-
toxicity. The results indicated absence of pre-formed antimicrobical metabolites
in tissues tested. The data are in confimation of previous works using other
host-parasite systems (Seevers and Daly, 1970 : Chattopadhyay and Samaddar,
1980). Emanation of volatile substances from the leaves as a factor in resis-
tance was ruled out.

When the leaves were inoculated with drops of spore-suspension of a non-
pathogen, an antifungal metabolite has been found to be produced and
accumulate in the diffusates. Since the control exudates lacked any antifungal
compound and since the compound was produced following infection it is
considered a phytoalexin following Van Etten & Pueppke (1976). It was of
interest that the phytoalexin of rice bean was moderately inhibitory to the
germination. but was strongly inhibitory to the growth of germ tube of conidia
of test\fungus. The results confirm previous work with other phytoalexines

such as isocoumarin (Condon and Kuc, 1960), pisatin (Cruickshank and Perrin,
1960) and phaseollin (Cruickshank and Perrin. 1971). Chemical nature of the
phytoalexin produced by rice bean is poorly understood at present. Partitioning
of the compound in diethyl ether suggested its phenolic nature. The spectrum
of its activity and role in disease resistance need further investigation.
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