SCIENCE AND CULTURE
VOLUME 78



MAY-JUNE 2012



NOS. 5–6

E DITORIAL
A JOURNEY FROM PLANT PHYSIOLOGY TO PLANT BIOLOGY
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former students and associates gathered to pay homage to
the great soul.
In the present special issue of Science and Culture,
we have selected out few presentations made during the
symposium and solicited updated articles based on the
theme of discussions thereof. One of them by Virginia
Shepherd titled “At the roots of Plant Neurobiology : A
brief history of the biophysical research of J.C.Bose”
discusses the topic of mechanosensory reception in plants,
originally promulgated by Acharya J C Bose, wherein the
idea of unified response mechanism of animal and plants
to environment was rooted. This had remained an
extremely important albeit marginalized area of
interdisciplinary research and currently of limited interest
(most unfortunately!) to modern day plant biologists. From
a historical perspective, Shepherd analyzed the
development of the concept culminating in the
establishment of the new discipline of Plant Neurobiology.
Let us hope that this article would incite the younger
generation of plant biologists to take up this promising
yet unexplored area originated from Bose Institute itself.
While Shepherd discusses crossing the boundary of
plant and animal in terms of responses to external stimuli,
E C Cocking in his article “From Plant Protoplasts to
Diazoplasts : The challenge of establishing symbiotic
nitrogen fixation in cereals” establishes crossing similar
barrier by the nitrogen-fixing bacteria from the known
leguminous plants to cereals in terms of biological nitrogen
fixation. Establishment of an adequate level of intracellular
bacterial colonization and effective nitrogen fixation with
or without nodulation remains as a challenge to plant
scientists despite the fact that from the point of view of
energy balance, fixation of molecular nitrogen poses no
evolutionary constraints among plants. “Diazoplasts”, a
hypothetical organelle analogous to a chloroplast, acquired
by an endosymbiotic prokaryote into the plant’s genome
could make such a phenomenon possible.
Gluconacetobacter diazotrophicus, a bacterium capable of
fixing nitrogen by itself and colonized in symbiosomelike compartments in the meristematic root cells of cereals
and other non-legume crop, seems to be the ideal organism
for such phenomenon.
Abiological agents such as heavy metals which
invariably come in contact with plants are capable of
influencing the functioning of plants in a similar fashion.
Such an aspect has been discussed by Das et al who have
put forward evidence that metal chelators have the potential
for cleaning up the environment through their interaction
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with plants. A number of genes for such metal transporters
have been detected in metal accumulating plants by
employing modern technologies.
Through the tremendous advancement in functional
plant biology research in the recent past, it is realized
that like abiotic influences such as light, UV, drought,
temperature , heavy metals etc, plants also can perceive
signals from biotic factors. This stimulated scientists to
undertake investigations on the recognition capacity of
plant immune system in a broader perspective and
concurrent studies on pathogen biology. Amongst such
biotic factors, viruses are the only pathogenic agents which
operate within the plant cell by hijacking the host cell
machinery. Plant viruses usually have small genomes which
code for only a few proteins, but are able to successfully
induce rapid biochemical changes within the cell
culminating in the disease. Understanding the strategy used
by viruses in producing a disease has been discussed by
Tyagi et al who developed strategies to modulate the
host plant by involving the small interfering RNA (RNAi)
technology to interrupt vital functional machinery of
viruses inside the plant leading to viral resistance.
Food security is often threatened by loss of crop
productivity due to the impact of plant diseases as a
consequence of emergence of newer pathotypes. This
has sparked an increased focus of research on improving
approaches to crop protection. Co-evolution of both plants
and pathogens have been taking place and one always looks
for opportunities to overpower the other the resultant
impact being either disease susceptibility or resistance.
Kundu et al have taken approach to re-establish that
Salicylic acid (SA), a well known plant growth regulator
has definite role in defense mechanisms against biotic and
abiotic stresses. Proteomic analysis of SA treated plants
revealed that pathogen infested plants often exhibit
enhanced production of primary metabolites for the
secondary metabolic pathways without compromising the
growth and development. Gupta and Das relied on plant
derived carbohydrate binding proteins fairly known as
lectins, engineering them in host plants and allowing them
to bind to the respective carbohydrate residues of cellular
components of the host plant invading insect pests and
pathogens to destabilise the normal functionality of the
particular class of pathogens thus, leading to plant
protection.
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