Indian J. mycol. Res., 24(1) 13-20 (1985)

Printed in India
v

COMPARATIVE STUDY OF THE HISTOCHEMISTRY
AND PHYLLOSPHERE MICROFLORA

OF CERTAIN LEAF DISEASE
BY :
S. K. MUKHERJEE, N. C. BHAR, E SEN GUPTA AND K. R. SAMADDAR

Department of Botany. University of Kalyani,
Kalyani, West Bengal

The nature of causal agents of little leaf disease of brinjal, red varenda and chili was investigated
using histochemical techniques. Dienes’ staining rcaction of brinjal leaf, which is known to be
caused by mycoplasma, was compared with that of little leaf diseases of red varenda and chili.
Infected phloem tissues of brinjal and red varenda but not of chili, showed positive reaction to
Dienes’ reagent. Phloem tissues, especially the sieve elements, of infected brinjal and red varenda,
but not hat of chili plants, exhibited bright-orange-yellow fluorescence when treated wilh fluoro
chrome aniline blue. The results suggested mycoplasma nature of the causal agent of little leaf
of brinjal and red varenda plants but not of chili.

The population distribution pattern of phyllosphere microflora of the infected and healthy plants
were compared. The populations of microorganism including the free-living nitrogen fixers
‘were significantly more on the phylloplanc of infected than in the healthy plants. Leaves of all
the three infected plants leached out significantly more amount of intracellular electrolytes than
than of the healthy plants. .

INTRODUCTION

In the recent years certain histochemical technijues have been developed which
can effectively and quickly differentiate mycoplasma or virus nature of plant diseases
showing symptoms of yellowing, witches, broom, or reduction of leaf lamina
( Maramorosch, 1974 ). Dienes’ staining ( Hayflick, 1967 ) originally applied for
mycoplasma infect®@ animal tissue has been successfully used for identification of
mycoplasma infected plants ( Dealey et al., 1979 ; Ghosh er al., 1974 ; Raju ez al.,
1981 ). Hiruki and Shukla (1973) demonstrated that mycoplasma infected phloem
tissue exhibited strong fluorescence in presence of fluorochorme aniline blue.
Little leaf diseases of brinjal ( Salanum melangena L. ), red varenda ( Jatropha
gossypifolia L. ) and chili ( Capsicum annum L. ) are of widespread occurrence in
and around Kalyani, Although the little leaf of brinjal is known to be caused by
mycoplasma ( Verma et al., 1969 ), the nature of the casual agent of little leaf of

* red varenda and chili is not known.
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Fig. 1. Photomicrographs (A to F) and Fluorescent micrographs (G, H) of little leaf disease.
A=Health brinja!; B=Infected brinjal ; C=Healthy red varenda ; D=Infected red varenda ;
- E=Healthy chili ; F=Infected chili ; G=Healthy red varenda ; H=Infected red varenda.
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that the infected leaf samples leachéd out “more electrolytes irrespective of
mycoplasma or other type of causal agents. ‘

Table 3. Comparison of specific conductance of leachates from the leaves of healthy and
“little-leaf "infected plants .

Test plants Time intervals Specitfic conductance (i mole) of leachate/g of
(hr) fresh wt of leaf of
Healthy Infected
Chili 0 43.86 4000
1 44.44 4386
2 46,94 50.00
3 46.94 53.48
4 46.94 53.48
Red varenda 0 31.94 31.94
1 43.86 43.86
2 46.94 50.00
3 50.00 53.48
\ 4 50.00 53.48
Brinjal 0 2421 2353
1 30.76 : 3333
2 31.94 3484
3 33.33 36.36
4 33.33 38.17
DISCUSSION

It is evident from the results of this work that the phloem tissue of little leaf infected
plants of brinjal and red varenda gave positive reaction to Dienes’ stain. All the
test healthy plants and the little leaf infected plants of chili did not respond to
Dienes’ stain. Positive Dienes’ staining of the phloem tissue is considered as an
indication of presence of MLOs by several workers ( Deeley er. al. 1979, Raju er.
al. 1981 ). Mycoplasma nature of little leaf of brinjal has been established previ-
ously by electron microscopy of phloem tissue ( Verma er al. 1969 ). Positive
Dienes’ staining of the phloem tissue of infected brinjal plants in this study further
confirmed the mycoplasma nature of the disease.

The results suggest that the little leaf of red varenda but not that of chili is caused
by the mycoplasma like organism. Apparently Dienes’ staining can successfully
differentiate mycoplasma infections from the healhy or viral infections.

The positive flurescencs of mycoylasma infected phloem cells in presence of
fluorochrome aniline blue as proposed by Hiruki and Shukla ( 1973 ) has been
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found 6 be true in case of phloem tissue of little leaf infected plants of brin jal and

red varenda, but not that of chili. The data suggest mycoplasma nature of causal

agents of brinjal and red varenda little leaf disease, but not of chili, The data

further indicated that the staining with fluorochrome aniline blue and fluores-

cent microscopy technique can also be successfully employed for differentiation of
mycoplasma infections from that of healthy or other type of infections. The histo-
chemical staining procedures, however, cannot differentiate between Mycoplasma
and Spiroplasma infection (Raju er al. 1981).

The results obtained with respect to the distribution pattern of phyllosphere micro-
flora of the healthy and infected plants used in this investigation clearly indicate
that the infected plants, irrespective of mycoplasma or other type of infections,
harboured significantly more number of microorganism than the healthy plant. No
significant difference could be observed with respect to mycoplasma or other type of
infections. Furthermore, the rate of leakage of electrolytes from all the three
infected plant types was comparable. Evidently the ecological niche provided by
macoplasma or viral infections on the phyllosplane was more or less similar. The
qualitative difference of the phylloplane inhabitants and the type of leachates of
mycoplasma and virus Infected plants, however, could not be ascertained during the
tenure of this investigation.

It is apparent from this investigation that the Dienes’ staining and fluorechrome
aniline blue technique could be effectively used for rapid identification of mycoplas-
ma or yiral nature of the causative agent of little leaf diseases of plants.
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