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some gxtr&nt a8 a test for auxins. Thus the Ilyzable esters) exert some kind of general
mitiation of roots is stimulated, hut their stimulation on the eell. The subsequent
growth retarded, by the substances. observed response depends on the condition,
All this work shows that the same com- nature and anatomical position of the eell.
pounds are responsible for 2 large number of The cells in young tissues may increase in
activities in higher plants, involving cell size: older cells may not do this., but some
extension, _Gell division, and processes of of them respond by division, those in the
differentiation and inhibition. Are all these parenchyma between bundles giving rise
phen(_}m_en@ due to the same primary process ? to cambium, those in the periejwc]p o1vIng
A priori, it seems unlikely that one cause rise to root initials. The inhibition of
could start 80 many processes. Neverthe- Dbud development and of rogt growth, how-
less, the evidence indicates that it is so. ever, are not explained by this or any other
The writer has shown that those other satisfactory view at prpl.s;f;tnr, The réle of
substances IV and V, which partially imitate other faclors together with the above hor-
the action of the auxing I, II and LIT, also mmones may prove of great importance.
cauge mitiation of roots, inhibition of root In conclusion it may be said that not
growth and inhibition of bud devclopment. only has knowledge of hormones thrown
They are limited in their action by being much light on some aspects of plant plysio-
poorly transported, but the activity is there. logy, but it hag also given us & new set of
Other substances are under study. Thus tools for the study of genetics, morphology
it i3 probable that any compound which and problems of development. )
brings about one of these effects has the References to literature will be found 1n
power to bring about all of them, provided the recent doenmented reviews of Snow,l
only that it ig not prevented from doing g0 F. A, I, C. Went,? I'. W, Went? Jost* and
by failure to be transported, or by other Thimann.®
limiting factors, such as water for eell exten-
sion or sugar for root formation. Thus we L New Phytologist, 1932, 31, 336.
reach the view-point that the suxins and the  j £l Re, 13985, 19,
other related active compounds (all of them Botan. feo., 1935, 1, 192

) . _ L Zeit, F Botanik, 1935, 28, 260.
unsaturated organic acids or eagily hydro- S {un. v, of Briochens.. 1025, &, 545.
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Animal Husbandry in India—Retrospect and Prospect.

By F. Ware, F.R.C.V.8,, 1L.V.8,,
Imperial Institute of Veterinary Research, Mukiesar—Kumaun, U.P.

ANIMAL Husbandry may be defined as only with the processes of crop and muilk
the art of producing, maintaining and production, but, as will be seen from the
disposing of the different species of domestic definition above and from what follows,
gnimals and poultry in the best possible Animal HMusbandry work covers a much
manner for those uges which man requires wider field. TFor this reason it Is suggested
of them, and, in the same way as the that India could not do better than follow
scientific method is now considered essential the lead of other progressive agricultural
for progress in most other walks of life, so countries, which make a point of using the
in this subject it is necessary to remember word ™ Agriculture’’ in s widest sense in
that any contemplated development should official corregpondence, and adopt the terms
be based on the three sciences of veterinary Plant Industry and Animel Industry to
medicine, animal nutrition and animal gene-  deseribe the two great divisions into which
tics. The analogy of Animal JIusbandry the gubject can be divided.

amongst the livestock population to Public To ascertain the valhie of h‘ﬂ“ﬂfﬁi m3)or
Health amongst the human population will livestock industries & survey was carricd out
thus be seen. hy Colonel Olver, Animal Husbandry Expert,

As Indian Agriculture is so dependent on  and Rao Bahadur Vaidyanathan, Statistician
its cattle throughout its activities, there hag to the Imperial Couneil of  Agricultural
heen a tendency to think only of these Research, and we are now able to allot them
animals when talking of Animal Husbandry an approXimate ligure. it will ’prububly
and to look upon this art as being connected surprise many to learn that this fizure,



/22 CURRENT

even at a very conservative estimate,
slightly exceeds the value of her cash crops.
The original egtimations were based on
prices ruling in September 1929, and assum-
ing that there hag been a drop in prices of
339, since that date, we arrive at the
following figures for the difterent items
which go to make up the enormous total i —

(‘rores of
rupees
1. Milk and milk products 740
2. Cattle laboar in agriculture .. 108
3. Manures - .. 180
1. Labour for purposes other than
agriculture . 1067

5. Other products such asg hidf.;ﬂ-

and skins, meat, waol, ete. 30
6. Live animals exported . 012
1,265 .12

It will be seen that sueh items ay the
inland trade in livestock and profits from
horse, poultry and pig breeding and other
minor industries, have been cxcluded from
the calenlations, owing to the difficulty of
obtalning even approximate ficures of their
value at the nresent time, baf there is no
doubt whatever that it they were included
the total would exceed Rs. 1,300 crores
per annpum, & sum sufficiently large to justify
the plea that is being made for the exploita-
tion of this industry on more scientific
lines.

The Government of India early recognised
that the welfare of India’s livestock largely
depends on the control of contagions digease
and set up as long ago as 1390 what is
now the lmperial Institute of Veterinary
Research, Muktesar, for the investication
of these ailmentg and the preparation of
agents for their control. That it has more
than justified the money that has been
spent on it cannot be refuted, for a number
of those conditions with whieh it was origi-
nally charged to deal, notably Rinderpest

in cattle and Surra in horses, are now well .

under control. providerd that the requisite
amount of field staff can be made available.
The canse of a large nvmber of other condi-
tions hag also been elucidated, and in this
connection it is noteworthy that the Royal
Commiission on Agriculture in 1927 observed
that scientific research into these matters
appeared to be progressing at a quicker
rate than execntive staffs were able to take
advantage of it, and the position has not
improved greatly in this respect since that
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report was written. One realizes that the
provision of more fully trained veterinarv
tield staft by the Provinces and States is a
matter of considerable difficulty in these
days of restricted revenues, and the only
solution appears to be the training of a
cheaper agency. 1In other countries stock-
men are employed 1n Animal Husbandry
departments to carry out the duties of
vaccinator, castrator, ete., under veterinary
supervision. It is particularly desirable
that protection on a large scale should be
made available for the control of Rinderpest,
by far the most destructive cattle plague in
India, for in the recently adapted goat virus,
which can be used alone as a vaecine on all
country cattle and even on cross-bred
calves up 10 the age of 18 months, we have
a simple, efficient and cheap product, which
should prove a most powerful weapon, if
properly used. not only for the control of
the disease, but algo for the automatic
improvement of cattle by using it to save
the valuable animals, when time and money
will not permit of its application to the
worthless ones.

Next in importance in Animal Husbandry
work to the ceontrol of eontagipus disease
18 the question of Animal Nutrition, and we
have had small sections working for some
years on this subject at the Imperial Insti-
tute of Animal Husbandry and Dairying,
Bangalore, and the Agricultural Colleges
at Coimbatore and Lyallpur. More recently,
a small staff has been financed by the Impe-
rial Council of Agricultural Regearch and
attached to the Agricultural Chemist’s
Liaboratory at Dacca, so that local investi-
gations are now being carried on in several
typical parts of the country. These include
the analysis with digestibility trials of a
number of grains and fodders in common
use in Indiz, and it is important that this
work should be continued. Tn addition,
more fundamental work connected with the
maintenance of animals in India in the
optimum state of health requisite for the
dutics they have to perform, whether this
be work, production of milk, wool or other
articleg of trade, and fo increase their resist-
ance to disease, i3 required and as a result
of a grant from Government facilities for
this will be provided at the new Animal
Nutrition Section which 18 being added to
the cenfral organisation for Veterinary and
Animal Husbandry Research at Izatnagar,
a sub-station of Muktesar.

Undoubtedly the outstanding secientific
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problem in India to-day is one of nutrition
and 1t is one for the solution of which the best
brains amongst werkers in crop production,
human nutrition and animal nutrition will
be required. India’s human population is
increasing by leaps and bounds, her animal
population is much larger than it should be,
and in both cases there is already a vast
amount of mal-nutrition prevailing. The
ideal state would be for the plant breeder
to show the ryot how he can produce larger
and better crops for his own consumption, go
releasing some of the land for the production
of fodder ecrops for his animals, which in
tarn should produce more milk and other
products for his hougehold or for sale, and
better mantre for his land. It will he a
very long time, hawever, before such an
ideal is attained in India and in the mean-
time animal husbandmen must endeavour
to alleviate the situation in other ways.
The most promising line appears to be the
better utilisation of forest grazing areas for
the rearing of voung stock, and this, of course,
is 2 matier which cannot be dealt with sabis-
factorily without the eco-operation of the
Forest Department, but given this and the
clogest possible cobemwon between lavestock
ant Veterinary officers, it should be possible
to arrange for thege areas to be more effec-
tively used and for them to rear better
cattle, which should find their way to those
parts of India which are unable to provide
the fodder necessary for young growing
cattle.

The Governments of India, both central
and provincial, and their advisers took
action many vears ago to remedy some of
the most obvious causes of the degeneration
of cattle in India by establishing cattle farms
for the production of breeding bulls of known
pedigree and in some cases to preserve a
breed from extinction. Some of the hest
examples of these are the Hissar farm in
the TPunjab for the Hariana breed, the
(Ohharodi farm in (ujerat for the Kankrej
breed and until lately the Madras Govern-
ment maintained the Chintaladevi farm for
the Ongole hreed, the animals of which are
in great demand for export fo other tropical
conntries. Unfortunately, during the re-
cent financial depression, this latter Tarm
was closed as a meagure of retrenchment.

The Central Government in this matter
have devoted themselves mainly to the
question of maintaining and improving soine
of the best mileh breeds in India, and the
Sahiwal herd at Pusa, the Scindi herd of the

Tmperial Dairy Institute at Bangalore and
the Tharparkar herd at the Imperial Cattle
Breeding farm at Karual will ever remain a
testimony to their foresight.

1t cannot be expected, however, that the
different Governments will always be pre-
pared to undertake the whole of the work
that is necessary for the maintenance of
pedigree herds of India’s manv hreeds of
cattie, to which buyers both fror inride and
outside the country can go for their reguire-
ments, and it 18 to be hoped that more
land-owners will follow the good example of
the Pattakar of Palayakottai, who keens a
pedigree herd of Kangayam cattle near
Commbatore in the Madras Presidency, and
maintain similar herds of the breed indi-
genous to the fract in which they live,
These should. if required, prove z source of
profit to the owner. and they can be used
for the production and distribution of
breeding bulls to the surrounding villages.

When all is said and done about cattle
farmg, however, we are still faced with the
position that they can do only a small part
te help in the general Improvement of the
cattie of this great sub-continent, for which
wore mtensive work n the villages bv those
qualified te give advice 18 the only solution.
The most important items are the intredue-
tion of controlled breeding with specially
selected or herd-book sires, 1 the manner
recently initiated in the Punjab and the
Bormabay Pregideuncy, the castration of all
nnsnitable males, and propaganda work on
the general feeding and care of animals,
particularly the voung.

In addition, India shauld now congider the
desirability of following the example of
other progressive agricultural countrieg which
have set up organisations for the study of
applied animal genetics, where investiga-
tions can be carried out into such subjects
as the inheritance of milking and working
nualities, wool and egg production, disease
resistance factors, ete., techniecal breeding
processes like artificial insemination. and
sterility, particularly the partial sterility
from which so many Indian cows suffer and
which has to be removed before the cattle
population can be reduced to figures more
commensurate  with the available food
supply.

There still remain the side-lines of Animal
Ifurbandry such ag  commercinl  dairying,
poultry keeping, sheep and gout breeding,
horse-breeding and 1le cottage industries ol

silkworm-rearing apd Dbee-keeping, which
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to-day are usually included wnder this head.
O1f these, the Dairy industry is by far the
most 1mportant to India, even judged by
figures alone, but apart from this is the fact
that milk and 1ts products will supply the
animal protein and fat which are 30 necesgsary
for the proper nutrition of a buman race
whose diet 18 predominantly vegetarian. It
iIs a malter for gratification, therefore,
that at the instigation of the Imperial
Counecil of Agricultural Research, the Gov-
ernment of India have recently allotted 2
snm of Ra. 6 lakhs, which 1s to be devoted
t> improvements to the Imperial Institute
of Dalrying at Bangalore and the re-opening
of the Anand Regearch Creamery, which
will be staffed and equipped with the primary
object of devising the best methods for
the collection, preservation and transyporta-
tion of village milk to the big cities of India.
This work, if sucecessful, should at one and
the same time improve the lot of the villager,
provide the town dweller with more of the
food he requires at cheaper rates, and save
from slanghter many specimens of India’s
begt milch breeds, which to-day are brought
into thé cities mm large numbers and de-
stroved after one lactation.

In order to help the Poultry industry, 1t
has also recently been decided by Goveérn-
ment to add a Poultry Research Section to
Izatnagar, where investigation into Poultry
digeases and different industrial processes will
be undertaken side by side.

This new movement for the better deve-
lypment of Animal Hushandry in India has
been set In motion chiefly throuzh the
efforts of the Tmperial Council of Agricul-
tural Rescarch and should act as a great
stimulus to workers in wveterinary, dairy
and their ancillary sciences. Very little
work connected with domestic animals has
been undertaken at the Indian Tniversities
up to the present, but they are admirably
suited for the investigation of some zoolo-
gical subjects, sueh ag the identification and
life-history of ecto- and endo-parasites,
certain. physiological problems, the analysig
of local fodders and grasses, ete. 1t 1s to
the Veterinary profession in India, how-
ever. that the prospect showld make the
greatest appeal and it is to be hoped that
its members, and particularly  those
responsible for deviging the curriculum {for
the Veterinary graduates of the future, will
see that the profession 15 fit to take 1its
proper place in this new campaign.
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S0 far the main object of Veterinary
courses 1n India has been to teach the
control of disease, but the endeavour of
Veterinary Colleges in all other parts of the
world to-day is to turn out, not merely a
man well-versed in that subject, but one
who also understands animals at all stages
of their existence and is able to get the best
out of them, i.e., the complete animal
hushandman. When the Royal Commission
on Agrieulture was discussing the best type of
officer to employ on cattle breeding farms it
remnarked that “ when the knowledge and
Instinets of the farmer and cattle breeder gre
combined with the professional training
of the Veterinary Surgeon the position is
ideal .

Another great authority, Sir Daniel Hall,
late Seientific Adviser to the Ministry of
Agriculture in England, in a recent lecture
stated *‘ I see the task of the people who are
dealing with the health side of animals to
be, in future, very much more hyvgienic and
the maintenance of health than the cure of
disease. What 1 would like to gee is a
class of Veterinarians who are officers of
animal health rather than practitioners.
There must always be practitioners who are
concerned with surgical cases and with
specific illnesses of wvaluable animals, but
1t seems to me that the great efforts of the
profession should be rather of a publie
nature. Instead of being called in to this
atling cow, or that fretting horse, we want
to see g class of men who have charge of a
district, who are thinking about the horses,
the cattle, the sheep and the pigs and
how to keep disease away from them,
Naturally, they will have to know about the
endemic diseases, but breeding, environ-
ment, nutrition, and other factors in hygiene
will be equally important. I think that 1s
g0ing to be the direction in which the Veteri-
nary profession itself will eventually move,
and that the veterinarian of the future will
be the kind of public officer who is taking
prophylactic and preventive measures and
who is studying problems like nutrition and
so forth, so as to ensure a greater amount of
health amongst the animal population.”

If the teachings of these authorities are
followed, then there should be evolved a
class of livestock officer for service in India
who is able to take full advantage of the
encolragement and help now being given by
Government and we may Jook forward to a
great future for Animal Husbandry in India.



