
BOOK REVIEWS 
 

CURRENT SCIENCE, VOL. 107, NO. 10, 25 NOVEMBER 2014 1748 

biologists, especially those who are 
working on issues at the interface of  
human society and natural ecosystems. 
Development practitioners, activists and 
policy-makers will also find this book 
useful to broaden their perspectives on 
human–nature linkages. 
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700 032, 2014. xiii + 221 pp. Price: Rs 
495. 
 
The book under review has 12 chapters 
with a modest bibliography, a working 

index and few errors in grammar or syn-
tax. It primarily deals with closed ther-
modynamic system with emphasis on 
redox potentials, electrochemical poten-
tials and the usual schema primarily of 
photosynthesis. The book does not deal 
with irreversible thermodynamics, elec-
trostatics, kinetics or metabolic control 
theory, fractals and the derived plant 
models. The underlying theme suggests 
that one day when we increase photosyn-
thesis efficiency, plant yield is likely to 
improve, a pet dream over the last century. 
Theory runs independent of experimental 
considerations and it appears to be aimed 
as a textbook of sorts for a specialized 
course, stated to be derived from some 
courses given by the author himself.  
 The book starts virtually like the 
Genesis in the Bible, that in the begin-
ning there was the big bang as the source 
of all energy. It sums up the entire origin 
of life that hydrothermal alkaline vents 
begat self-reproducing RNA. Parallelly, 
proton pumping by iron sulphur mineral 
walls begat protocells through assimila-
tion of organic carbon. In fact, this rapid 
summary in a couple of pages or less, 
conclusive in spirit, makes one dizzy as 
the connectivity is lost as to what is a 
necessary condition and what is a suffi-
cient condition. The parallel to the Bible 
runs through and we understand that to 
begin with, all seas were red due to halo-
bacteria and cholorophyll evolved as the 
windows on the UV and red ends left by 
the green absorbing bacteriorhodopsin. 
For a starter, the seas are saline… now 
and not to begin with; and halobacteria 
required high salinity. Red Sea, among 
interpretations was red because of an  
algal bloom of red-coloured Trichodes-
mium erythraeum near the water surface 
not peculiar to it alone. High salinity  
itself does not preclude chlorophyll as 
Dunaliella happily grow in high salt  
media. If all the seas were red, Moses 
would have had a heavier task in parting 
them. Good for Ramses II! 
 While there is some confusion in cau-
sality throughout the book with strong 
assertions, I was quite taken aback when 
energy transactions were interpreted 
primarily in terms of entropy. We nor-
mally speak of entropy as that which is 
not available for work. And work is me-
diated through free energy as a fraction 
of the total energy. Thus active and pas-
sive processes are defined not in terms of 
entropy as the author tried to do, but in 
terms of what drives them and preferably 

in terms of the relevant cross and diago-
nal coefficients coupling various forces 
and fluxes wherever identifiable in On-
sager matrices. The author has paid only 
lip service to open systems. The danger 
is in what Effraim Racker commented 
ages ago: without great care, the notion 
of facilitated diffusion is only facilitated 
confusion! Also while entropic transac-
tions are large, solar, transpirative and so 
on, so is heat though alternative oxidase 
is not mentioned even in passing. Minis-
cule changes in these large entropic 
fluxes would be adequate to build much 
of plant morphe, basically immeasurable 
from signal-to-noise considerations alone. 
 The author has handled transpirative 
losses of water in fair detail, a discussion 
usually deficient in most places. I am not 
sure that one can discuss water adhesion 
without dealing with electrostatics which 
plays a major role in wettability. The 
dealing with osmotic pressure is as cur-
sory as any standard plant physiology 
tome, including those such as Annual 
Reviews. If osmotic pressure has to have 
an effect on a plant or a bacterium, the 
relevant variable is the volume that the 
osmotic pressure affects and this has 
rarely been defined much less outside 
our own laboratory. It is a pity all the 
more, because, the turn of the last cen-
tury witnessed major contributions to 
physical chemistry actually by botanists 
drawing the homology between pressure 
and osmotic pressure. The textbooks still 
describe osmotic pressure as something 
that can make roots destroy manmade 
structures through osmotic forces, though 
geologists long since pooh-poohed it. 
 While I do not mean to dismiss the 
book as it is a sincere effort to bring out 
aspects of interest to the author, some-
where it needs to be pointed out that R. 
A. Richards has shown in 2000 that the 
tenfold increase in plant productivity in 
the last century in cereals was not asso-
ciated with even 0.01% increase in pho-
tosynthetic efficiency. Clearly, terrestrial 
light is abundant. The author may not be 
familiar with or has ignored the accepted 
notation in transport, e.g. uniport, sym-
port, etc. While there was an implicit and 
uncritical acceptance of the chemismotic 
hypothesis, the light sensitivity of proton 
release is not only totally ionic strength-
dependent, but also has a Km approximat-
ing that of phytochrome, blurring the 
classic distinction between signalling 
chromophore and photosynthetic chro-
mophore. Another misfortune is the faith 
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in systems biology, which many biolo-
gists consider to be a compilation of  
systems as they under qualitatively  
understand (mitochondria, chloroplast, 
genome, etc.) and not a series of input–
output dynamics that needs to be mod-
elled mathematically. 
 While reading the book, a clear view 
emerged in my own mind, the need for 
experimentation first hand, to keep ones 
wit around in nebulous areas like ther-
modynamics. All except the naïve know 
that thermodynamics does not yield a 
mechanism for a process and only  
affords a logical validation tool such that 
no proposed mechanism violates it.  
Today, bioenergetics in the country is 
nearly dead as a dodo. One major pro-
blem that arises is that the sales of  
machines for oxygen measurement such 
as Hansatech and Licor have become 
low, while Gilson has stopped the manu-
facture of both the manometers and pola-
rographic instruments indispensable in 
these areas. Consequently, competent 
service has become virtually absent as I 
have seen in the laboratories of some 
younger colleagues. 
 Given functional laboratories, we did 
find that growth and drought tolerance 
can be defined in explicit physical terms, 
phenotypes defined and predicted with a 
direct thermodynamic basis. The scope 
for physical approaches in plant sciences 
is convincingly large. But it cannot be 
visualized unless one examines the exist-
ing dogma and proceeds empirically 
checking plausible hypotheses. This 
book does not share that conviction. 
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Report on the State of Environment 
Report – 2012 by the Uttarakhand State 
Council for Science and Technology and 
Uttarakhand Science, Education and Re-
search Centre, Department of Science 
and Technology, Uttarakhand.  
 
This book is a good attempt at capturing 
the baseline information on the status of 
the environment in Uttarakhand. Such 
reports are extremely useful in under-
standing the existing status of the ecosys-
tem and track their responses to 
developmental activities in the future. 
 Uttarakhand is the 27th newly carved 
out state from the erstwhile Uttar Pradesh. 
Ever since its formation in 2000, con-
stant and continuous development activi-
ties are taking place. As Uttarakhand is 
located in the fragile Himalayan ecosys-
tem, it is extremely important to balance 
the development activities with sustain-
ability in the ecosystem. The book there-
fore is a good attempt at capturing the 
existing status of natural resources for 
carefully implementing the developmen-
tal programmes, without harming the 
natural resources and at the same time 
utilize some of the natural resources for 
the benefit of the state. While offering a 
panoramic view of the environment of 
the state, the book covers in depth seven 
broad areas – bio-resources, geo-resources, 
climate change, disaster scenario and 
management, health, industry and tourism. 
 The book is a rich source of data pre-
sented through several tables, giving an 
overview of the status of bio-resources. 
In the section on bio-resources, the book 
covers the status of biodiversity, pro-
vides detailed account of important flora 
and fauna, and efforts on conservation of 
biodiversity, policies covering biodiver-
sity conservation and on the institutions 
working in the field of biodiversity. It 
also touches upon the natural endowment 
with regard to medicinal and aromatic 
plants, forests and wetlands. Agriculture 
and horticulture are the critical sectors of 
economy due to topography and prevail-
ing climatic conditions. A section is 

therefore dedicated to agriculture and 
horticulture. It has also included an  
extensive list of references for further 
detailed reading and understanding. 
 In the section on geo-resources, the 
book gives an overview of potential min-
eral reserves that are available and could 
be exploited with care. The section on 
water resources explains the hydrology 
and water scenario of the state. Rainfall 
information along with the surface and 
groundwater resource potential and water 
quality status of selected rivers are pro-
vided. In the same section in a chapter on 
energy resources, the book provides an 
overview of energy needs, energy  
generation capabilities from different 
sources, viz. hydro, wind, solar, etc. 
Considering that the state is in the Hima-
layan zone, the report proposes small de-
centralized hydro power projects to avoid 
forest clearance and other associated 
hurdles. Potential of wind and solar 
power seems rather low due to the terrain 
and extensive forest cover. Solar and 
biomass as potentially capable sources of 
energy are recognized. 
 Glaciers form the major component of 
Uttarakhand. Here again the book gives 
the extent and nature of the glaciers and 
their status as of today. Further, it also 
indicates necessary research to be under-
taken to understand the glacial dynamics. 
The book covers an exclusive section on 
the Gangotri glacier and documents the 
changes in the glacial extent. There is a 
general account of glacial hazard, but it 
is not with reference to Uttarakhand. 
 Being in the fragile Himalayan ecosys-
tem, the state is most vulnerable to  
 

 


