Crop Production and Envirooment. By R, O.
Whyte. (Faber & Faber, London), 1946. Pp.
372. Price 25sh.

The ultimate aim of all botanical rescarch
is to so control and direct the behaviour of
plants as to get the maximum benefit oul of
them. Several of the practides followed by
farmers and horticulturists are based on deve-
lopmental physiology although they have been
evolved by long experience without an appre-
ciation of the scientific prineciples involved.
The work of the plani physiologists has been
concerned with the most delailed possible ob-
jective description and interpretation of pheno-
mena occurring in living organisms, and among
the attempts to actually control the phenomena
by subjecting their progress to the will of
man, the discovery of the Russian botanist,
Lysenko, might be considered the most im-
portant in recent times. This discovery known
as ‘Vernalization’ or pretreatment of activated
seed has been exploited with enthusiasm and
great expectations all over the world, and
considerable amount of literature has appeared
on the subject. The present book has
brought together “all the available scientific
evidence and practical experience in order to
show how and when crops react to cnvironment
and to indicate how this nature of reaction
affects crop yields, distribution and general
agronomic behaviour and techniques”. A criti-
cal review of the ecarlier investigations which
had formed the background for Liysenko’s
discovery forms part of the book. The carlier
enthusiasm for vernalization as such has per-
haps cooled down, and India is the only coun-
try outside U.S.SR. that is still taking an
acive interest in pretreatment of seeds in vari-
therefore, be

ous crops. The book should,
specially welcome 1o biological workers  in
India.

The first few chapters of the twenty con-
tained in the book deal with growth and deve-
lopment, the distinction between which must
now be familiar to those acquainted with ver-
nalization literature, and the eflect of environ-
ment like heat, light and darkness on thesc
two phases. It is now recognised thal every
plant has its own specific requirements of
temperature and light in the presence of which
it proceeds to reproduction. The work of
Gregory and his associates at the Imperial Col-
lege, London, has led to a better understanding
of the biological processes involved in vernali-
zation and it has also established thal
Lysenko’s postulates about the sequence of dis-
tinct phases and nonreversibility of the deve-
lopment process are untenable. Every physio-
logist is familiar with the pioneering work of
Garner and Allard on photoperiodic reactions
and their division of crops into short-day and
long-day plants. Later work in America and
Russia is indicating that it is darkness and not
the photo-period which activates development
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in :«ih_()l'i-dny plants, and that il is not the
magnitude of the proportion  between daily

darkness and light but the absolute length of
the dark period which is importani. Recent
researches  have also shown that the visible
phase or stage of the formation of male and
female  pametes  has environmental  require-
menls of light, and probably also temperature
that differ from those which govern ﬂoweriné
of the plant.  Valuable information has also
become available on pollen viability in rela-
tion to the influence ol heat and light.

Three of the chapters in the book deal with
the location of response 1o vernalization and
the action of hormones.  The ceritieal work at
the Imperial College, London, has shown that
the seal of response is the cembrye and not
the endosperm as was  believed  carlier. Al
investigations appear to indicate that the res-
ponses associnted  with the photo-periodic re-
action are transmitied from one part of a plant
to another by means of a substance of a hormo-
nal nature. It is claimed that ihe hormone or
hormones can even pass from one plant to
another through a non-living diffusion contact.
Gven, names like florigen and  vernalin have
been proposed for these hormones but it is not
possible to draw any conclusions as they have
not yet been identified.

Though investigations  on plant  physiology
and  moetabolism  at difTerent  developmental
phases or when expased to controlled environ-
mental [actors have not yet reached o stage
warranting  delinite conclusions, the scaltered
results give an indication of the possible appli-
cation of the resulls 1o the production of opti-
mal yields, cither grain or forage, and to the
optimal  utilization  of  fertilizers  and  other
cultural measures,  Comparing plands  raised
from vernalized and unvernalized seeds, it is
found that while the intensity of photosynthe-
sis is not affeeted by vernalization, the leaf
area, the factor most closely connecled with
vield, is markedly affected by  vernalization.
Resulls of various experiments in cercals are
given to show the scope for higher yields by
seed treatment. I ospite of the large amount
of experimentation the practice of vernalization
has not  been  taken up  anywhere outside
U.S.S.1R., not even in Canada and N, America,
where it should bave been particularly valu-
able for extending the cultivation in ibe north-
ern regions.  The choice of suitable varieties
or  breeding  special  ovarietivs  is,  however.
widely praclised and any neeessary manipu-
lation of growih or development has Dbeen
Iysortod 1o by adjusiments in agronomic prac-
ices,

The subject of resistance to adverse environ-
ment  like cold, heat, drought, exposure to
pests and diseases, ele., as related to develop-
mental physiology, is dealt with in a chapter.
One interesting phenomenon recorded in sev-
eral crop plants is the occurrence of maximal
infection by fungus discases and insect pests
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at a time when the part attacked has reached
a peak in nutritive value or protein content.
In most cases breeding and agronomic manage-
ment offer the only practical means of avoid-
ing damage. . )
g'I‘he chagxpter on Crop Production and Geo-
graphical Distribution deals with the: question
of general application of experimental ;‘QS'L{I‘c;
in agricultural and horticultural practices. The
most important factors as regards truc deve-
lopment of crop plants are the seas_:onal qnd
daily trends and the length of the daily period
of light and darkness. The resu:lts of various
experiments do suggest that it 1is possible. to
find and isolate strains with different critical
day-lengths suitable for growing under appro-
priate conditions. Attention is drawn to the
results often obtained by breeders, namely, that
the habit of a strain in one environment 1s not
predictable from its mode of growth in an-
other, and that genotypic differcnces not
apparent in one environment may be reyeal(‘.d
in another. The close alliance of basic re-
search to practical objectives is exemplified in
the location of the new production of sugar-
beet seed in U.S.A. making the country in-
dependent of the seed supply from Europe.

The review on the gentical aspects of the
general problem of developmental physiology
is the one that has aroused acute controversy
between the Russian school, supporter of phasic
development, and the school of formal mende-
lian genetics. The subject has been very ably
dealt with by Hudson and Richens in a recent
Agricultural Bureau publication entitled Soviet
Genetics. The criticism about the inheritance
studies of morphological expressions of a phy-
siological condition, for example, carliness and
lateness, on the basis of genes is not justifiable
for the reason that practical and uscful results
have come out of such studies in India with
special reference to rice. It is doubtful if the
behaviour of the time~limited and season-
limited rices grown in different parts of India
could be satisfactorily explained on the basis
of phasic development. It is not clear from
the perusal of the publication Soviet Geneties
if the Russian method of breeding on the basis
of length of developmental phase has produc-
ed any outstanding results.

_The last four chapters of the book which
discuss all the vresults of experiments on
the developmental physiology of wvarious
representative crops conducted since 1935, con-
tain valuable information of practical import-
ance. The chief crops dealt with are cereals
(wheat, oats and barley), sugarcane, grain and
fodder legumes, sugar-beet, potatocs, herbage
plants and vegetables. There is also included
a useful summary in a tabular form of results
obtained in Ithaca, New York, on the optimal
requirements of heat and light for a whole
range of florist crops. The results on tropical
and sub-tropical crops are dealt with under
rice, wheat, mustard, gram, crotolaria, etc. In
concluding the author pays a compliment to
Indian workers and says that while the work
at the Imperial College, London, may be ex-
pected to provide additional knowledge on the
fundamental - biological processes associated
with vernalization, the work in India might
p{pvu_ie data to fully assess the practical ap-
plication of the methods of pre-treatment of
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crops by temperature or Light, 1o r;mm‘x;mg{
that the considerable valume of weeful woth
done in India on cotton, with spwnaal referenee
to environment, has encaped  the attentios uf
e author.
) There is no doubt that the Lewsle nhwmhl prove
an invaluable addition to the by of all
biological workers. 11 coptimes prachvally ull
the available information ono i sbgesct of e
search o little over two deenden old T abiiton
10 several useful dlustration:s and ehaarte repro
duced from their original prabliations, there o
an exhaustive biblopraphy paven i the ernd
The author who has already to his eredit nesis
ral useful publications of the Dmpwrial  Ags
cultural Burcau can well be conpratulisted on
this production. ‘There i however, oie e fest,
if it ecan be considered @ deteetl, mimely, the
repetition of informntion, but the was preriaege
unavoidable in the plan he b adapitedd I
doal with the oxtensive dati Ko
"he

Caste in India. Its Nature, Function, ard (s
gins., By J. 0 Hulton, edy, (AL, B
(Cambridge University Preai, 10 Vi R TR
Price 18sh. net,

When ot the present day, Mr trandbn Jaan
been persistently decluring, i neanan amd out
of season, that a custe=les: amd eliees Jew Praskia
alone can afford o exist an an srsdepindent
political entity, it in hound to bee interesting
and withal intriguing to noete that what seems
to moe to be the most rational amd seseptifie
vindieation of the ciste-system procesds from
Dr. Hutton, Professor of Social Anthropedogy
in the University of Cambradge, whe, an the
course of the volume under noties, bus tnedes
taken within @ compaentively short cotgpees,
masterly analysis of the conditione sl eteim
stances responzible far the ortgin of the Canle
systom and of those respoanntble Tor posgifert senl
on the said system setentie atd sontedogseal
validity and sunetion, I the byl UForewornd”,
Dr. Hullon expliying in veferenve fo the L0
and odd works computed ta exed by an Aresd
can Indolopist on the subjeet of Casfe, Ut be
has made an  endenvour in n vomparatively
new dircetion not merely to examine the ot
gins of the custe-ayatem but abis to delermine
its place in the soevinl, nnd eevonossie stractuse
of Hinduism and Hinduithan

The work stands dividedd dnte four Pats Io
the  first entitled  *Phe Thahkproum!”,  whivh
contains four chapters, e, Hatton Ines aliespt -
ed a preliminary claritieation of convepts 1e
lating to the origin, development, socindogiesd
and pragmatic sanettons of  Caste omyedern s i
is actually found in Sauthern Pracdisg (Chap 2,
Western, Central and Baeteen Indiag (hape
and “Northern Indin® (Chap, 4y, In the Uindia
ductory™ chapler, it is pednted ot that geo
graphical cireumstances have dmpeeaad wnity on
the peoples of this vast sub-continent. At the
same  time, diverss and different  originen of
peoples have emphasized vartiety and multiph
city., The thesis i argusd that 81 s thie cante
system that bas made it posmible for b
zation of appurently irreconciluble reguivenents
of geographical unity and wvapiety of origins
within a single social system which histurieslly
gxgz been demonstrated to have been w stable
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The sccond Part which alse conlains  fonr
chapters is dovoled to an exposition and criti-
cal discussion of the “Structure”, “Strictures’™,
“Sanctions” and the “Functions™ of the Caste-
system, each topic gelting o chapler.

The third Parl arvang.d again  into fowr
chapters, contains an  exhaustive examination
of the “Origins” of the Caste-system with spe-
cial reference to traditional accounts of indi-
genous  and intrinsic  origins,  similar and
analogous  systims  and  institulions  found
elsewhere, and other theorics advanced by
Indologists and Comparative Sociologists.

The fourth Part containg two valuable “ap-
pendices”, one on “The posilion of Exterior
castes”, and the other on “Hinduism in its rela-
tion to primitive religions of India” both of
which have been reproduced with slight altera-
tions wverbal and punctuational in character
from Dr. Hullon’s Reporl on the Census of
India (1931).

The fifth Part is made up of an cxhauslive
“Bibliography”, “Glossary” and an “Index”
which form the inseparable constituents of
paraphernalia of modern publications, cdited
and planned on lines of scientilic and critical
investigation.

From the fore-skctched nccessarily brief but,
fairly exhaustive summary of {he main fea-
tures and contents of Dr. Hutton’s work, it
must be admitted that the author has been
eminently successful in his able altempt to
place the much-maligned systom of caste in
the focus of and proper perspeclive of socio-
logical and anthropological consciousness, and
I would particularly commend the author’s
judgment that “Indian sociely has survived a
vast number of invasions, revolutions con-

quests ... this is largely due to the caste sys-
tem ...” (p. 106) to the familiar {ype or pat-

tern of the ultra-radicals and reformists who
have been loudly proclaiming that the ills and
troubles confronting the Indian nation dircctly
spring from the accursed caste-systom.

In the light of the latest and modernest
pieces of legislative enaclments sueh as the
Laws relating to validation of Sagotlrg-unions,
divorces, etc., Dr. Hulton’s volume may be in
a sense regard:d as an anachronism, but, it
would be impossible not to admit that ihe
author has presented the problem of casle in an
exceedingly understanding and  pencirating
manner purely from the slandpoint of o dis-
interested student pursuing the modern scienti-
fic and critical methodology.

Dr. Hutton's volume illustrates in an illumi-
nating manner soma of the difliculiics insepara—
ble from attempts made by foreigners to under-
stand the intricacies of the Sanskrit language.
I shall just refer to some. (1) The term Pravara
(pp. 50-53) printed with amusing and outland-
ish diacritical marks suggeslts a meaning quite
different from that sanctioned by the contoxt.
(2) Likewise, the term Satapatha is severcly
man-handled (p. 258). (3) In the language of
the Gita, the caste system has been definitely
CREATED and brought into being by the
Supreme Creator (“Chatur-varnyam-maya-sri-
shtam”, Chaps. 4-13). So, it is not quite correct
to speak of the system as established by divine
ordinance or divine approval. (4) The term

1‘;(1’11‘:{',\
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Dharmeswar is done into “The Righleous one”
with interrogation mark on p. 164-—~~und‘with-
ol it on po 109, The correct rendering would
be the Lord or Controller of a spiritua) and
moral order. These and similar instances have
not heen covered by the explanation attempt-
ed in the “Foreword” of “certain inconsisten-
cies™. In the “Foreword”, the author hag made
a confession of his weakness or partiality for
the fluctuating use of singular and the f)lural
verbs  whon the nominadive happens to be
("AS’!‘P‘L Making the duest allowance for his
partiality, T slur over the usage, but, it must
be passing strange that a singular verh should
have been used  when the subject stands in
plural (not in reference to the dubious ierm
caste however),  Thus, yeu read on p. 95
“Purification and expiation 18 followed by...’;
But none of these would adversely  affeet the
uniform  excellence of  Dr. Hutton’s work  on
which he deserves to be unreservedly  feliei-
tatled. R. Naca RaJa Sarwma,

HORIZONS OF BIOCHEMICAL THOUGHT

Currents in Biochemical Research.  Edited by
David T, Green. (Interscience  Publishers,

Inc,, New York), 1946. Pp. 8 - 486. Price
$5,00. ,
The science of  biochemistry  has  pround-

ly direeted and  fertilised  the  progress of
many other branches of scientific enquiry. It
has enriched general biology, chemistry, phar-
macology, chemotherapy, medicine, agriculture,
nutrition and public  health; more  recontly,
biochemical science has invaded the field of
geneties, whieh has resulted in the birth of
Biochemical geneties, o bhranch of seicnce which
has already shown greal promise of a bright
and Truitful future, Biochemieal seience whose
principles and teehniques are so extensively in-
voked lor the ever-inercasing development and
specialisation of other branches of scientific re-
search, has been, in consequenee, expanding at
a terrifie rate as can be pathered from even
a casual perusal of the seientific  literature.
The imperative need, therefore, for a survey of
the fleld with o view “to get al the simple
essential  concepts which  are basic lo  their
apreciation”™ has been generally felt.

Currents i Biochemical Reseurch represents
a unique venture in the successful presentation
of this survey and in the salisfactory fulfil-
ment of this need,  Tn accomplishing this diffi-
cull lask, Editor Green has been fortunate in
seeuring  the  co-opiration  of  the  Toremost
authovities in their respective fields.  To quote
the prefatory words of the Editor, the volume
“represents an attempt by some thirty research
waorkers 1o deseribe in oas simple anguage as
possible  the important  developments in their
own fields and to speculate a little on the most
likely paths of fulure progress”. The most im-
portant portion of the volume consists in the
exciting  glimpses inlo  fascinating horizons of
biochemical thought, 1o which the reader is
introduced; not less interesting and valuable
are the future trends and applications of bio-
chemical research and experimental technique
both of which tend to inspire new and expand-
ing lines of work, and provoke fresh ideas of
approach 1o old problems,
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The thirty-one essays .which comprise the
volume cover a wide field, biochemical gene-
tics, viruses, photosynthesis, plant biochemistry,
vitamin research, nutrition, enzymes, 'mtgr—
mediary metabolism, heterotropic assimilation
of carbon dioxide, Isotope technique, plant
and animal hormones, Immunochemistry —and
Chemotherapy. The two last chapters, one on
Social aspects of nutrition and the other on
Organisation and support of science In the
United States, have a general intercst. 'The
volume is unique in its conception and cxcep-
tionally brilliant in its execution. It will com-
mand a wide circle of readers intercsted in the
pure and applied aspects of biochemical science,
and will be received by everyone of them with
enthusiasm and gratitude.

Marine Microbiology. By Claude E. ZoBell.
(Chronica Botanica Co., Waltham, Mass.;
and Macmillan & Co., Ltd., Calcutta), 1946.
Pp. xv 4 240. Price $5.00.

- Micro-organisms play a fundamental and

vital role in determining the marine environ-

ment; they are the dynamic agents which are
intimately associated with the cycles of carbon,
nitrogen, phosphorus and sulphur. They active-
ly participate in the geological transformations
and in the formation of deposits at thoe bottoms
of the seas. In addition, their biochemical
activities have a practical bearing on the foul-
ing of the bottoms of ships and on the corrosion
of iron and other mztals. Exclusive {ypes of
micro-organisms are to be found in the sca by
virtue of the fact that it represents a special-
ised type of environment with a high salinity.

These marine organisms may, therefore, be ex-

pected to exhibit exceptionally distinctive bio-

chemical functions yet undiscovered; they offer
to the biothemist, in consequence, an unex-
plored and virgin field of research.

Marine micro-organisms have been traced to
be directly or indirectly responsible for the
formation of gases in the sediments of scas, for
the conversion of organic matter into petroleum
or proto-petroleum and for the deposition of
sulphur. The gypsum type of sulphur deposits
are believed to have resulted frcm the micro-
biological reduction of calcium sulphate asso-
ciated with marine sediments. The author puls
forth a significant suggestion that “Calcium sul-
phate is being reduced to sulphur ai the expense

of the buried organic matter whirlt surves as a

source of energy.for microbial action.” Continu-

ing he adds, “Although conclusive proof is still
lacking, it is generally believed by geologists
and microbiologists that anaerobic bacteria are
responsible for sulfur deposits of the gypsum
typz. Some of these sulfur deposits in Loui-
silana and Texas are a hundred or more fect
thick. Unique sulfate-reducing bacteria, which
appear to be indigenous sp:cies, have been iso-
lated from sulfur-limestone-anhydrite forma-
tions from a depth of 1,550 feet. Hunt attri-
buted the origin of the sulfur deposits of Sicily

"to the bacterial reduction of sulfates in ancient,

shallow marine seas resembling present condi-

tions in the Black Sea.”

More recently, deposits of sulphur have becn

discovered in' the coastal areas bordering the

Bay of Bengal; these deposits which are con-
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fined to the first throe feet from the surfaes
have been shown to be due to the wtion of
Lacteria which function in o salindy ol 108!
per cent. The subject of marine muerobiodogy
is thus one of preat practical wterest amd sl
ane of pgreat theoretical spnithoance,

The author has rendered o preat s evwee fo
the seience of marine microbiology by present
ing to all the inferested mvestigators g congpire
hensive, Jogically areanged and well-docutnent.
ed account of the present status of the probe
lems pertaining to marine mwrobiology, ‘This
volume will remain for o copsuderable tane tu
come not only an Hhenunating compenidnon of
referenes hut alio o seuree of hepiration to all
those interested in the  development  of  this
fascinating branch of mivrobiology,

Antibiotics--Parts I and II. Hy Werney W
Duemling and others, Bdited by Boy Wahilo
Miner.  (Annals of the New York Avademy
of Sciences,  New York, Vol 48, 1948
Pp. 31-218.

The New York Acad my of Seienees has g
cently been publishings i s Annaly o nertes
of valuable records of Symposia hebd tisder gt
auspices, on subjeets of topical ntoreet wied
scientifie value,  These records conlany eritival
roviews of thoughtfully selected subjects, anl
cate future lines of development and focts Hhe
attention  of - interested  investigators on proh
lems  which await solution.  The  purticipunts
in the Symposium on Antibioties are seientifie
celebritivg in their respective fields asnd, there -
fore, entitled to speak with authority on the
aspeets of the subjeet which they huve ehouen
o expound,

The present number of the Aunaly o Anti
bioties s presented in two puat: (L Mure
biological “and  (2)  Phurmacologieal. 8 A
Waksman has spoken of the conteidntmer of
the microbiologist in diveovermy and tevelop
ing antibiotic substiapneen, The history of the
development of pendeillin praduction 15 elosely
associated with the wirting e endvavour i qan
duce vegardless of cont an effective antibiotie

for controlling  certain important diseases  of
man. I owas fortunate that prenseillin AT LITEN
tion  was undirtnken as one of e wartitne

projects; rescareh on antibiotien was Bedin g
ly financed  and  thee industey  win Hbetsdly
subsidised, What win the penuft®
~To quote Waksman, "he vield of presadeiliin
in the medium, as o resull of the growth of
the fungus Pendelllium noldtunt, Wi s egiesd
from 2-4 Oxford unity s milliditer to 200 s
l,()()g) units per millitit v New and very wdive
strains of the penicillinepraducing  fungi were
isolated.  Finally, the deep or slanerged  jpe
thod for the production of pratcilbn e u large
praciical seale was developed.  Peuieillin wan
isolated, erystallised, and ity ehemieal  gatige
determined.  This romnrkable developrgent in
the production of peniellin b, fidly, led 1o
a rapid rise in the e, LA senle never dectyge
ed_of even three or four Yeurs apot ’
Vigorous scarch for ather antibdoticy
cularly specific townrds qram-negative
ger)ls led 1o the development of streptornyvein
Penicillin  production  beenme I eeanbie
reality thanks to the development of hnproved
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