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INTERACTION OF LECTINS WITH
DIFFERENT PLANT PROTOPLASIS

B. N. GuosH, Ajoy KuwaR SARKAR, B. DASCUPTA
axp P. K. SIRCAR

Plant Physiology Laboratory
Department of Botany
University of Calcutta
35, Ballygunge Circular Road
Calcutta 700 019, Incia

Prant protoplasts have been isolated from variocus
sources and their agelutination reactions with  diffe-
rent newly purified phytolectins have been studied
to understand the nature of the cell membrane.

The plant protoplasts have now been used to study
the mature of the cell membrane of plants. By the
influence of lectins protoplasts may be aggregated to
facilitate the cell fusion*. Concanavalin A induces the
agglutination of protoplasts from cultured carrot cells®%
Lectin may be helpful in detecting a specific type of
protoplasts from a mixture of different sub-populations®,
No further work on this aspect has yet been reported.

The materials used for isolation of protoplasts
were as follows :

Epicotyls of Oryza sativa, Triticum aestivum, Butea
monosperma and Trichosanthes anguina; leaves of
Momordica charantiq var. muricata, Cephalendra indica,
and Nicotiana tabecum; the callus tissues of Daucus
carota, Canavalia ensiformis and C. gladiata. The
epicotyls were mostly seven days old and the leaves
were expanded and young. The callus tissues were
grown in MS medija®.

The epicotyls were dissected into small pieces and
incubated in enzyme solution containing 0-5Y%, macero-
zyme R-10, 5-59% cellulase Onozuka R-10, 0-1 M
CaCl, in 0-7M mannitol*® (pH 5-8). The leaf
pieces were also treated for the yield of protoplasts.
The callus tissues were incubated in the enzyme solu-
tion®* containing 2% macerozyme R-10 and 5-59
cellulase Onozuka R-10 in §-6 M Mannitol and 0-1 M
CaCl, (pH 5-6) for 3—6hr at 37° C with occasional
shaking. Protoplasts were then separated®* from
the enzyme solution. The protoplasts (2 x 105%/ml]
were icubated with the lectins (40 to 50 pg/mi) in a
ratic of 1:1 (viv).

The lectins were purified from seeds of the plants
Momordica charantia var. wmuricata {MCm ANS,
Trichosanthes anguina (TAA). Butea monosperma
(BMA)2 The concanavalin A {(Con A) was supplied
by V. P. Chest Institute. These lectins tnteracted
with the above plant protoplasts. The agglutination
reactions were found positive by the lectins MCmaA,
TAA, BMA and Con A with the protoplasis from
O. sativa, B. monosperma, T. aestiviurm and D. carota.
MCm A agglutinated M. charantia var. muwricata lcaf
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FiG. 1. Agghutination of Momordica charantia var.

muricata leaf protoplasts influenced by MCmA lectin.

protoplasts (Fig. 1} but the agglutination was negative
in the cases of N. tabecurn, C. ensiformis and C. gladiata
protoplasts. The agglutination could not be ascer-
tained in the protoplasts of 7. anguina and C. (ndica.
Similarly TAA induced the agglutination reaction
in the protoplasts of T. anguina and M. charantia var,
muricata. No clear confirmation was obtained by
TAA in the agglutination of the protoplasts from
C. indica, N. tubecun and species of Canavalia. The
agglutination reaction was highly influenced by BMA
lectin in the protoplasts of T. anguina, N. tabecum,
C. ensiformis and C. gladiata. No clear indication
of positive agglutination of the protoplasts of
M. charantia var. muricata and C. indica was found
by BMA. Con A agglutinated the proplasts of
N. tabecum, C. ensiformis and C. gladiata. WNo aggluti-
nation was found in cases of the protoplasts from
M. charantia var. muricata, C. indica and could not be
ascertained 1n the case of T. anguina. D-galactose
was shown to inhibit the agglutination reaction medated
by MCm A, TAA and BMA, but in the case of Con A,
D-glucose was effective.

It is possible that non-agplutinating Jectins are
also capable of binding the protoplast membrane
receptors but the interprotoplast due to the excessive
distance the attachment between receptors of adjacent
cells is not fruitful®. The lectin MCm A, TAA, BMA
and Con A agglutinated the protoplasts nonspecifically
from the same plant tissues as well as others. It
appears that plant lectins failed to distinguish between
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protoplasts of various sources on the basis of aggluti-
nafing nature.
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THE PRODUCTIVITY IN INDUCED
MUTANTS OF MOONG BEAN

V. P, SINGH AND S. N. CHATURVEDI

Department of Botany, Hindu College
Moradabad and R. B, 8§, College
Agra, India

In recent years, induccd mulants have been directly
released as improved varicties in a wide group of
crop plants. The 93 registered mutant ¢rop varicties
released! so far, indicate the increasing popularity of
adopting mutation breeding technique for ¢rop improve-
ment.  The present study deals with the performance
of some of the important mutants in moeong bean.

Two inbreds of moong bean (Vigng radiata (1)
Wilczck), viz., Pusa Baisakhi and S-8, obtained from
Genetics Division, LA R, New Delhi, “LTL" Ireated
with ethyl methane sulphonale (019, 0-2%,, 0:39,),
nitroso methyl urea (00195, 0-02%2, 0-03%)), ganima-
rays (20, 49, o0 kR) and their combinations (20 AR
gamnu-rays -+ 0G-1727 LMS and 200R  gamma-rays
7 0-01%7 NMU in 1Iw varicly Pusit Buisahhi only)
and directly sown in the ficld. Sceds from each of
the My plant were collected on the individual pling

basis and sown in the field in randomized block-single
row design to rajse the M, generation. Similarly M,
and M, generations were raised. Some (rue breeding
mutants, isolated in M, generation, were carried over
to M, generation to study the stability in the superiority
of thelr productivity., The description of these mutants
has already been presented®. The experiment was
designed in replicates of itwo. The protein content
in the grain was determined by moedified Kjeldahl's
method®. Two essential amino acids namely methio-
nine and tryptophan were analysed by colorimetric
methods*s®,

The data, on total grain yield, protein, methionine
and tryptophan contents sfudied in induced mutants
are summarised in Table L

Grain yield per plant

All the mutants were high yielding and the yield
per plant ranged from 5-4 (g) to 10-1 (g) in the variety
Pusa Baisakhi and 5-7 (g} to 14-0 (g) in variety S-8§.
This increase in grain yield ranged from 55-5% to
191-49; in the variety Pusa Baisakhi and 0-6%; to
146-97%, in the variety S~8 as against their respective
controls.

Protein Confents

In Pusa Baisakhi, all the mutants except two,
showed an increase in protein content ranging from
0-29% to 23:7% whereas in S-8, the increase ranged
from 8-59 to 27-3% over their respective contrals,
[t 1s interesting to find that most of the mutants in
both the wvarieties have shown simultancous increase
in graim yield and protein content as well

Methionine Conreny

Out of the 20 mutants, 18 showed an increase in
methionine eontent ranging from 4-5%, to 93:03. in
Pusa Baisakhi and 48-39; to 135:5%] in S-8 compared
to their respective conlrala

Tryptophan Contents

Only 13 mutants out of the 20 were found with
increased tryptophan contents as compared to  their
respective controls, This ingrease in the tryptophan
contents  ranged from  3-975 to 108-4°. in Pusa
Baisahht and 979 to 22:7%, in S-8,

1t was inferesting to note that some of the mufants,
viz.,, bigger gram size in Pusit Basahhi, fir g¢ humber
of puda per plant in Pusa Baisahhi and S-8 @solated
from 40 AR gamma-ray treattment) and long pod
mutants in both the varietics have shown simultaneous
increase in grain yield, protein, methionine and typlo-
phan contents.  The studies are in progress to eshib.
lish, at least, a few tap ranhing  puilant Moy as
varieties in this important pulse viop.
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