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NOTICE TO CONTRIBUTORS

THE INDIAN YETERINARY JOURNAL is intended for the publication of
papers on Original work, General and Clinical articles, Abstracts, Reviews,
Association News and other cognate matters pertrining %o animal healsh and
disense and the progress of Veterinary Science and the profession in general.
The Editor, in hig work of assessing papers received for publication, is assisted
ina an honorary capacity by a large number of Beientists working in various
parts of India,

Papers are accepted for publication on she understanding $hat they have neither
been published before nor are being considered for publicntion elsewhers.

Matter for publication should always be typed and send in duplicate. The
sype-scripts should be on one side of the paper only with double spacing and one
inch margin on the left side. They shiould be sent after careful revision and
corre_(étior(\i and without over-writings. Otherwiss they are liable to be not
considered.

Names of aushors should be followed by their academio qualifications. Their
official addresa or otherwise, should also be stated 10 enable oorrespondenis to
comnunicate with them direct if they so desire.

The papers must be concise and not unnecessarily elaborate. To achieva this
object extensive sunnuaries of all available literature with numerous references
should be avoided, wherever possible. The bulk of the paper should record the actual
work done by the author or authors. If papers submitted are considered to be of
excessive length, they may be returned to the aufhors for necessary reduction and
re-submission. Papers are accepted subjech %o the right of minor editorial
revision, if considered necessary. No reasons will be given in cases of non-
acceptance of articles,

A copy of the page-proof will be sent o $he nuthor, only in cases where it
is found necessary and i¥ should be returned without delay, duly corrected,
Extensive changes in the matter are not permissible at that stags.

Order for extr areprints should be placed ad $he $ime of the initisl submission of
the paper. Otherwise only ths usual number of complimentary reprints viz.
10 will be sent to each author up toa maximum of thirly, irrespective of tshe
number of authors over thres,

Druwings and diagrams should be in Indian Ink on stoud white drawing paper
or on Bristol beard.

A swall number of blocks illustrating articles are normally paid for by the
Journal; but the authors may however be required to pay the enfire cost of
blocks if they are far too many for a single article. Half-tone ghotoguphl
should be included only when they are found cssensial and they should be on
glossy paper, bringing out the differences clearly,

The number and size of tables, charta and plates should bs striotly restricted as
the cos# of publication is mounting up every day. Coloured plates will nod be
reproduced, except under exceptional circumstances or when the autbor is willing
to bear the entire cosi,

Publication of group photographs of some news-value $o the profession and of
individuale will be undertaken only if space permits and the cost of blocksin
such cases will be thankfully received from parties concerned. .

Abbreviations and mode of references to Authora, years and journals should be on
the model normally adopied in all international publications.

Nots :—We request our Coniributors $o help us by observing $he above rules, and
shey will then ba facilitating early publigasion of sheir ardicles. »
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ADVERTISEMENTS

Two New and Important Books

SCHALM :

Veterinary Hematology

By OSCAR W. SCHALM,
D.v.M,, M.S, Ph.D,

Professor of Clinical Pathology, School of
Veterinary Medicine, University of
California, Davis.

Soundly based on original data and ezhaus-
tive research, From his extensive work in
this field, Dr. Schalm has been able to draw
on an immense quantity of original data
obtained from the examination of app-
roximately 30,000 blood samples in the
10-year period immediately preceding
publication of thie book. The text is,
therefore, based wupon previously un-
published knowledge, and on the results of
intensive searching of the English-langu-
age medical literature for data on blood
morphology iu the common domestic

animals.

Blood morphology in health and digease is
presented for the dog, cat, cow, sheep,
gout, horse and pig. Normal values in
each animal species 1s followed by a presen-
tation of fundamental concepts of the
responses of both erythrocytic and leucocy-
tic cell series to various disease processes.
Interpretation of the changes in the blood

jcture in disease is dealt with in detail,
and attention is directed to the differences
in response to disease awong the common
domestic animals a&s reflected in blood
morphology. Numerous tables of original
data are included. An Appendix contains
27 cage histories from the Davis Veterinary
Olinic which are referred to throughout
the book in order to demonstrate clearly
fundamental concepts of the responses of
the hematopoiesic tissues o disease.

14 illustrations and 10 plates
Price 755, Postage 3s.

386 pages
58 tables

CARLSON :

Veterinary Radiology

By WILLIAM D. CARLSON.
D.V.M,, M.8., Ph.D,,

Radiologist, College of Veterinary Medicine,
Colorado State University, Fort Collins,
Colorado.

The only book of its
size and scope

now available.

This new book covers the entire field of
veterinary radiology, Part 1, Radiogra-
phie Technique, includes positioning for
radiography; special fechniques; dark room
procedures; basic neads for starting radio-
grapby ina velerinary practice; descripe
tions of x-ray machines, radiographie
detail, density and contrast; and the
{ormatlion of & technique chart for animals.
Part I1I, Radiographic Interpretation,
includes in atlas form, & detailed coverage
of the pathological anatomy which is
radiographically demonstrable. Emphasis
is on radiographic appearance and associa-
ted differentinl diagnosis, Part III covers
basic fundamentals and use of radiation
therapy. Nuclear medicine is covered
briefly.

474 pages 1091 illustrations

5§92 engravings 1 in colour

Price 135s, Postage s,

Prices quoted are those applicable
in UK,

BAILLIERE, TINDALL & COX

7 & 8 HENRIETTA STREET, LONDON WC 2

When writing to advertisers, please mention The Indian Veterinary Journal.
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ditorial
THE L V.R.I. UNDER A CLOUD-II

India hangs her head in shame before the scientific world,
because of a gross piece of professional misconduct perpetrated by
the Director and three of his staff of the Indian Veterinary Research
Institute, Mukteswar. We have been witholding our comments till
now with a view to get an authoritative report on the matter. But
that report is not forthcoming. In the meanwhile we have been
pestered with letters from all over India demanding “the pound of
flesh ” from the guilty. That only gives us an indication of the
righteous wrath of the entire profession in India. It is clear therefore
that such erring men are only rare exceptions, who do not have any-
thing in common with the bulk of the profession in India. They have
earned nothing but contempt at the hands of the profession.

Let the story unfold itself in allits horror. The year 1961
opened for our esteemed contemporary Journal of Infectious Diseases
(US.A.) with an article on “Studies on Toxoplasmosis » by Mr.
P. G. Pande, m.sc.,, MR.C.V.S.,, the Director of the I. V.R.I, Mr.
P. C. Sekariah, B.v.sc., Lecturer in Bacteriology at the LV.R.I., and
Mr. P. K. Ramachandran, B.Sc., B.V.SC., M.R.C.V.5., Assistant Research
Officer at the above Institute. It was duly published in the January-
February issue of 1961. And in its May-June 1961 issue the following
apology appeared :—

AN APOLOGY

We have learned that at least five of the six figures in the paper by
P. G. Pande, P. C, Sekariah and P. K. Ramachandran entitled *Studies on
toxoplasmosis. 1. Histological demonstration of pseudocysts in the brain of
hill cattle, together with a note on the isofation of Toxopiasma gondii from a
Himalayan ﬂying_ squirrel, PATAURISTA INORNATUS GEOFFREY, a new
natural host, which appeared in the January-February 1961 number of this



A Memoir

COL. SIR ARTHUR OLVER,

C.B,, CM.G., F.R.C.V.S,, FR.S.E.,, F.NI.

i f Col. Sir Arthur Olver,
t to record the sad demise 9 . .

Wehreérr:t Animal Husbandry Commissioner with the Govern-
Whotht‘sItnSia from 1930 to 1938. He died in England on August
ment o 3
15th, 1961.

i claim him as the Father of the Animz?l
e & ll:()itnt;?lscﬁitf)f tt?)-day. When the Indian Council of Agrn-
Flusbandey wor hcame into existence as a result of the recommendat.xons
caluural RC'SG?.E; ow Commission, it was to have two Expert Advisers
of Lord Luéll r%cil—onc on the Agricultural side and another on the
to k'lelp the bozdry side. Sir Bryce Burt was immediately appointed
Animal HU‘S ua;turél Commisioner ; but the post of the Animal Husban-
2 the Agr{c loner was widely advertised and it was the good fortune
dry Cofnmlijt a person of such varied experience, of such deep
o tf animals both in health and in disease, of such organising
kDOV(V:Ii‘:;Igeo(f)_ such breadth of vision and large heartedness, of such
capacity,

iable qualities and pleasing manners, as Sir Arthur Olver, should
1
i?ve been selected for the post.

Writing in the Veterinary Record of June
lued correspondent, drew the following sombre
e state of affairs in India. ““ The fortunes of
existing ent were at a very low ebb, for they ha
Depa{‘tm representative with the Central Governm
Veterinary The arrangements in the different pro
18 year:;nent work varied considerably, in most ¢
umproy ffed Veterinary Department restricted in i
understa ct' n of disease, while other activities connected with the
anc% preve!:el%f animal health and development of animal husha
mal:t;?::,lided for separately and often Inadequately *,
wer

ntrol of both Veterinary
rogrammed and pursued,
any kind to help. There
about the livestock and
followed ijts own policy
ntialities of the livestock
to Sir Arthur Olver to
vernment of the day by
India ang unfolding the

4th, 1938, 2 much
picture of the then
the Civil Veterinary
d been withoyt a
ent for the previous
vinces for livestock
ases consisting of ap
ts efforts to the cure

ndry

For the first time in Im?ia a unified co
Animal Husbandry activities h§d to be p
and n uncharted sea with no guidance of
o was @ ‘facts and figures® worth the name
were .n% stry in this country. Each State
thelr in uramme not fully aware of the pote
?nguslt):;gof this great country. It wag left
in

irror to the people and the Go
ho:dlouglzli:‘l;e s‘:;;oof the breeds of cattle in
cata

E-38
COL. SIR ARTHUR OLVER

) Miscell-
ise in some of them. 4
vy e ities of great promise ir A. Olver will ever
fatent mllklllntg'nqll\lgm; of the I.C.A.R. erLten biltesrilr l:ndo the pace for
aneous Bulleti Lo which set the pa o “ The
- ntribution : stence on
remam a grei:)l(i::ations of similar nature. dHcllsla'lrr;laS;tcristics and un-
subsequent pauthoritaﬁ"e deﬁnitioq of bfee” had laid the foundation
necessity for trol of breeding policy in India ds which were introduced
changing Cor;{:gistraﬁon and Productlon.'I:It’.ct?rr St he introduction of the
for Pedigree inly responsible fo -India
He was mainly . State and the All-Indi
in later years. tigation staff in every d ts
. gl Field Investig ent of Sheep and goa
institution of is interest in the developme f work has
Cattle Show. asH :fl :11:) way less. In fact, hl}? iitte{‘/rilllgge Scheme.
and 'pogltt?lll t‘:-day except for the aqdmon é)f }:a: brgught nothing but
persiste tood the test of time and ia. It was again a
That pattertr: hisni}al Husbandry workers in Infdltte eminence of Sir
laurels to t °d fortune to have had a person o and excellence of
stroke of good Hort e o e kept up the tempo his oredocssor.
Frank Ware to Suban dry work so ably started by his aP;ians make
the Amm;] Htlklliy established beyond doubt that Veterin
n them
?lf;vlizZt animal husbandry experts.

i i which stands to the Fredlt of Sir

One Ot.h o lt:n;eo ;rlgslilc)izilta:::r the Seventh All-1ndia tYe?ri:ll?;z
Arthur Olver 12 e lore in December 1930.. It was ata msl-that-be
o e s e e not much to the likmg of the po“ge; (hat-be
such Conferenc?'ls Wecrceded to our request.. H|§ masterli‘ a .nrehe was
and yel he readgy ?nspection and proper guidance. j’al Do vas
2 model of cll-c:uVete:rinarian to preside over the. Iq %n Science
e t(g(:c?if)sn of Veterinary Research) at its session in Ca
Congress -
o3 i d; but he will continue to live in

ol e AI‘X::;:; lgzstaif;y workers in India. We paze:;f
the bearss of 2l the memory of that great man apd offer our
?l;mblfl;l(;;ige:z tt: the members of the bereaved family.
elt co 4

Hallo ! '

Have you read our New Year Resolve?

i i i Journal in a
w this National eterinary l
on’t you be _pl'oud tg house&t e you dovne ; dl?%tz]g;o é
builgm rr(x)a.fllwtslﬁch had helped you in some form o
the Jou I

t to send in your contribution to the Reserve Fund.
Delay no in .
It is given twice, if given quick.
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journal (Vol. 108, No. 1, pp. 68.74

works of other authors, ) Jvere taken fro

m th i .
. The sources of these illustl'atignsl;fr‘:al.ou‘c’ly published
Figures 4 and 5 . Frenkel, J. K. 1956 Ann N .
Figures 2,3 and 6 ; —Laj y
52: 396407 > and 6:~Lainson, R. 1958, Tra

We offer our sincerest a i
ologies to Dr. F
the readers of our Journal fo p itting paponkel, to Dr. Lainson, .
incident. T our unwitting participation in this reg’redtlt‘;]btlg

THE EDITORIAL BOARD.
ent scientific J

Y Acad Sci. 64: 215.251.
ns Roy Soc Trop Med Hyg.

As if this one outrage on a dec
enough, another was committed on anot

altered. Mr. R. R. Shukla, psc. be scen, is slightly
s w0, V. T .

I§e§earch Officer at the 1.V.R.I. Muktesw:rc," ]\VIV:: fsiié lﬁ an Assistant

cience dated September 29, 1961 the following in

AN UNFORTUNATE EVENT

We have had our attentjon d
- r . o
Pande et al. which was recently pubzlli:/{\letdo i Seronay " wTcbancies in a A

lasma from the eggs of the domestic fow] ; G‘:[ {it;z;t;c{iu;;rlger the title ** Toxop.

m differ
f the two figures shows beyonld ed?utbtst(;l‘;lrtc?}g Al
t it is tiltedat a slig'ht

is merely an enlarge i
hngle gement of a part of Fig, 2 and tha

The relevant part of the i
[ caption for Fig. s
oo e, o 8l L o e o
that for 2 : o« ocyst of Toxoplasma i yaarane .
Brou O e 1, ity o w04 ol ) S
therefore mammalian, ¥ obavain origin, appear nop ones o ack,

Fi 3 Nucleated, and

. JFigure 3 in the same paper, whi

is a slightly enlarged copy of Fig, | ir:cahnpgéff?

entitled, 'Pathogenesis of toxoplasmosis gn

el pesoplasma. . Fronkels cario fon
f bre ton irom peritoneal d -1reads: “ T,

free and within macrophage, Req blora oo Of Mouse, showin X0p-

crenated, provide a comparison for size Oogh corpuscles, some ofgwhich r

1000.” The caption for Fig. 3in the paper by po 12st mi are

cellular forms in the impression smea . by Pande ¢,

crenated erythrocytes (phase-contrast x 1500). 2y G ° ?(t; mice. Note the

; “Grunwald.G

the r;t’:d:nptoslgtgxtz)e t?l °Lg Teaders for this unfortunate ev fomsa).”

the prec Set by the Editorial Board of the Jour ent, thus fOHOWing

in a similar case in which at least five of the g 3 nal of Infectioys Dise

article < were taken from the 1X ases

h ur
oreviously published %v 01915(3 ot;s::ih:g adocument an

uthors,”
GRAHAM DuSHang, ’
KoNrRAD B. KrAUSKOPF

Its to be an origin

er paper by Fg al
d of infecfio
n to his Fj

photograph
renkel, which was
DS with organisms

CHAIRMAN

H.
EpwiN M. LERNER w"i:’;: ETBINBACH
PHILIP M. MoORsE E « STRAUS JgR,

DWARD L, Tatym,

Editorial Board, Science, Washington, D.c

YHE I.V.R.I. UNDER A CLOUD-II E-31

We have no words to express our immeasurable sorrow on
behalf of the entire profession in India. First and foremost, we are
sorry that the name of such an eminent Institute as the I. V. R. 1,
hallowed by the memory of great men of Science, both foreign and
Indian, who gave their all to build up the reputation of that remote
centre of Science, nestling amongst the snow-clad peaks of the great
Himalayas, should have been let down so badly. Secondly we are
pained that two of the leading scientific Journals in America should
have been put to the necessity of tendering an apology, because of
this grave professional misconduct of some Indian workers. We can
only express our sorrow to our esteemed contemporaries and to the
original authors who have been wronged so grievously.

We appeal to the profession, outside India in particular, not
to view this unfortunate incident too seriously. As we said in our
opening paragraph, this is a despicable act of a small band of
misguided men however high placed they might be and does not in
the least reflect the moralfibre of the bulk of the profession in India.
Such men are found at all levels of society and under all climes. They
stand self condemned with this stigma of plagiarism ever sticking on
to them.

Now what action are the Government going to take against
these offenders ? There are other agencies also who have to move in
this matter. The Interim Indian Veterinary Council, though not yet a
statutory body must tender its advice both to the Central Government
and to the State Governments concerned. The Universities of Agra
and Madras and the Council of the Royal College of Veterinary
Surgeons have to take cognisance of this serious professional miscon-
duct. We expect these bodies to move in the matter.

We need hardly say that this is a lesson which ought not to
be lost on the profession. Only in February 1961, we wrote under
News and Views the following note which we feel would be an
appropriate ending to this sorrowful editorial :—

“ A righteous indignation :—The Soviet Prime Minister, Mr, Khrushchev
at a discussion on agriculture in his own country, burst out ‘“Itis a crime to
fake crop figures. Such people should be brought to trial whoever they are. **
What he said is true of all scientific data in all countries and at all times. 1t is
not merely criminal but something sub-human or demonish to fake up scientific
data. It must be exposed wherever found and the person or persons concerned
should be mercilessly dealth with *’.

The 1. V. R. L. is under a cloud no doubt. Let us hope it is
only a passing cloud. It will drift away soon, not being in tune
either with the sanctified atmosphere of the great Himalayas or with
the dedicated atmosphere of that renowned scientific enclave there,
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GENETICS AND DISEASE RESISTANCE IN ANIMALS
A REVIEW®

By

B. Paxpa

Department of Poultry Husbandry, University of Maryland,
College Park, Marylund, U.S.4.

Genetics as a tool for eliminating diseases and pathological
abnormalities in animals holds some promise to mankind. It bearsan
important role in, or relation to, pathology. Some persons believe that
heredity has a minor role in pathology. Such reasoning is not in accor-
dance with known facts. Some genetic influence operates in all of the
biological phenomena of life, Because of the very nature of pathology,
by far the greatest proportion of specimens subjected to diagnosis are
abnormal, or defective in one or more respects. A few of the
abnormalities or defects are genetic in origin. Many more are the direct
result of a lack of genetic resistance to a specific pathogen. Studies
with experimental plants and animale have clearly demonstrated that
there is an inherited resistance or susceptibility to disease. It may be
advanced in a factual basis that absence of a disease does not always
imply innate immunity. Nevertheless, there is enough evidence
sccumulated in both plants and animals to demonstrate the importance
of heredity in relation to disease. In truth, acquired and natural
immunity are genetic phenomena (Waters, 1956),

When an animal shows a positive reaction to a virus or bacterial
attack and recovers, it means that this animal has succeeded in building
up of sufficient resistance by its ability to form antibodies to overcome
the influence of the invasion. The ability of the host to combat disease
through the formation of antibodies has genetic implications. Without
the ability to form effoctive antibodies, any form of vaccination or
immunization of the host would be a useless procedure.

The modern concept of disease recognizes the interdependence of
three variables: (1) the inherited resistance of the host to disease and
some specific abnormalities; (2) the inherent variations of disease
producing agents or pathogens, giving rise to strains different in
virulence; (3) the environment which may materially influence the
interaction of the host and the pathogen.

1 Scientific Article No, 943 ; Contribution No. 3301 of Maryland Agricultural
Experiment Station (Dept. of Poultry Husbandry).
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The Journal is suffering from lack of a permanent abode
The management has asked the Government of Madras and.
the Corporation of Madras for freec grant of a piece of land
to put up a building. It is likely they may consider our request
favourably. But we must be prepared with the necessary
finance to start work immediately. It is the sacred duty of
every Veterinarian in India to send in his contribution to the
Reserv.e Fund immediately. Let us put our shoulders to the wheel
and raise this monument which is bound to attract. in years to
come, members of our profession both from within ;nd without
India. Let every one of us be worthy of this noble profession
Let it not be said that we as a profession have failed her. in her.
hour of need. Come then, come quick, with your contr,ibution
and let us house this national Journal of ours in an abode of its
own, before the end of 1962. Let this be our New Year

resolve. .Let us take a pledge to achieve this object before the
new year is out.

We intend publishing a consolidated list of all contributors as a
supplement to the I V.J. in suitable time or as a special
number with photos of all those who pay Rs. 100/~ and above
May God help us in our attempt ! )

President, Indian Veterinary Association,

MADRAS, % and

Editor, Indian Veterinary Journal

————

10.

Rules for the Award of
Rao Bahadur R. Swaminatha lyer

Memorial Prize :

(To Come into force from January 1962)

The award shall be called * Dr. R. Swaminatha Iyer Memorial

Medal .

The award shall be made for the best clinical article appearing
in the Indian Veterinary Journal in each year.

The cost of the award shall be met from the interest accruing
on Rao Bahadur R, Swaminatha Iyer Memorial Fund.

Only those with a basic Veterinary qualification shall be
eligible for the awaxd.

Publications of clinical value, preferably of original nature,
shall be eligible for consideration of the award.

In the case of joint authorship, the award shall be made by
dividing the amount equally amongst the authors,

In the event of the award not materialising in any year for any
reagon the value of the award shall be added to the corpus of
the fund.

The Managing Council of the Indian Veterinary Assoclation
shall appoint a Committee of three Judges - a Chairman and
two Members - in December each year to determine the
award. The General Secretary of the Association will act as
Secrotary to the Committee but he wi‘ll have no voting power.

The majority decision of the Committee shall be final. In case
all the three Judges diifer, the final verdict will lie with the
President of the Indian Veterinary Association.

The award will be announced in the April issue of the Indian
Veterinary Journal each year. ,

j (Uz'na_yaé‘a %Jaﬁar,

President, 1. V., A.




578 THE INDIAN VETERINARY JOURNAL

It is necessary to distinguish between i
pathological abno iti
that are depende_nt.. alone on genetic differences in the bost arrlllcllaf};lt;:%
caused by genetic interactions of both host and pathogen. ’

A student of veterinary wmedicin T .
knowledge of biological Pheyﬂomen& is nse%(e);]:grymtf in:;rth&t e
diagnosis on th_e‘anima.ls with which he is working. The 4 ?e,a'ccumt?
a disease condition in one animal should lead to g closer ipnlq ‘hratgce 0f
thg ﬂoqk or the herd as a whole. A lack of knowledge of eli(t}lc] ior:;])
epidemiology or cause of disease may result in wide spread dissemail;tios

not only through ianfection or it .
plasm. malnubrition but also by defective germ

Bofh in human and in snimal pathology,
prone to consider the individeal host per se
of the genetic heritage of either the hoat
?gerrelationship of the environment to bo

flere gre numMerous cases where pathelogical conditions exi i
du‘ectl_y caused by specific genes. The ability of the ;i};:tfo\zggfna:e
recognize and properly classify hereditary diseases and defects will adg
much to ge}zetzc knowledge and greatly assist in ultimate emdi’cation f
heretofore incurable conditions (waters and Bywaters, 1959) °

the student has been tag
without due consideration
ar the pathogen, and the
th the host and pathogen.

Inherited Resistance to Disease

As early as the eighteenth century, plant
that certain varieties of wheat were more resist
others. Subsequently, breeders found it was possi
establish varieties of wheat more or less resistgng
Biffen (1905) demonstrated the resistance in certaj
to wycotic atem rust and this laid the founds
advapces in the knowledge of heredity in digeas
valuable strains of corn, wheat, oats,
so bred that they can resist the ravages of ific ai .
probably safe to say that had the plant bzeederssggzlgzvg;s;:;eiarittti;s

of wheat resistant to stem rust, there would be ;
. ’ n .
neither a Wheat surplus nor a cheap bread. North America today

breeders recognized
ant to digease than
ble with selection to
to specific diseages.
n varieties of wheat
tion for important

e Since that time
cotton and other plants have been

Progress in the game direction wit, i e
practical and intrinsic difficulties, The had&z::::e? ggx 1te§ because of
such as self fertilization, shorter germination time, and ige by. p)n.n.ts.
of large numbers with limited facilities, are not at zheg."&‘l“‘b‘my
workers in the field of animal research. However, in ere cngssal of
' years

nameraus references involving degrees of ; .
. . . genetic resist i
in animals have appeared in literature, . ance to disease

Gowen (1837) states, ‘“ Examples of host resistanc

for the whole range of pathogenic agents, bacterig © are known

Viruses, fungi,
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protozoa, helminths and chemical poisons. In fact, so far as Iam
aware, no investigator who has adequately sought inherited host
differences in disease respaunse has failed to find them ”. Sabin (1952)
demonstrated the complete resistance of PRI (Princeton Rockefeller
Institute) mice to 17 1 strain yellow fever virus, and this provides an
example of precise genetic responee in‘host-pathogen relutionship. He
ghawed that PRI albino mice may show 100% resistance to yellow fever,
whereas, Swiss mijce ave 100% susceptible. Crossea between the PRI
albino mice and Swiss mice suggest that resistance to 17D strain of
yellow fever virus is dependent upon @ single autosomal dominant
factor for expression.

Scott (1932) was able in six years of selective breeding to reduce
mortslity from mouse typhoid (cansed by Salmonella typbhimuriam)
from 82 to249%. Similar gepetic differences among strains of honse
mice have been demonstrated in the ability to resist various infectious
diseases, They ipclude piliformis disease (caused by Bacillus pili-
formis), infection by Salmonella enteritidis and such virus diseases as
louping ill., St. Liouis encephalitis, and pseudo rabies (Hutt, 1358).

A recent report by Bang apnd warwick (1960) shows that the
apparent geoetic differences in susceptibility of mice was reflected in
the resistance of cells in the tissue cultures made from those mice.
Cultures obtained from resistant strains of mice showed no destruction
of macrophages by mouse hepatitis viras, whereas cultures made from
gusceptible strains of mice yielded macrophages which are destroyed by
the same virus. Tests of hybrid resulting from crosses between
resistant angd suscepbible strains indicate that susceptibility is inherited
aud that genetic segregation of susceptibiliby and resistance occurs in
the I, and back cross generations., This has been shown in both cases,
i. ., in the mice themselves and in cultures obtained from the different
genetic cross.

Genetic resistance to infections diseases has algo been demon.
gtrated in rats, guinea pigs, and rabbits. The last two of these species
are susceptible to the bacillus causing tuberculosis in man, but in both,
gome straing have been showa to be more resistant than others. Wright
(192{) has shown that long coantinued inbreeding brought about a
fixation of genetic factors affecting growth, body size, fertility, and
resistance to tuberculosis, Inbred sirains of rats were found to differ
greatly in susceptibility $o the large tapeworm, Taenia taeniaformis,
and hence to the tumour caused by cysticerci of that parasite
(Hutt 1958).

Investigation by Waters et al., (1958, at the U. 8, Regional Poultry
Research Laboratory, Hast Lansing, provides an example of an apparens
autosomal dominant single gene pair capable of providing complete
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resistance to induced erythroblastic leucosis i ick

Kunox (1932) demonstrated that selective bre;?ii(r}l};tll;iiz:.
the_ mortality from fowl typhoid. Four generations of selection for
I‘GSISﬁ&DC(’: to a st_a‘ndard dose of fowl typhoid bacteria (S. gallinarum
resulted ina decided decrease in mortality in selectchO)ulat' n)
Innate resistance of dowmestic fowl to S, pullorum has been dellx)lolnst, -lt? d
by Roberts and Card (1926, 1935) and by Roberts ef al., (1939 rl'hffl
facts presented by these authors suggest that the diffé’rence b)étwee:

resistant and susceptible chickens is due to ap inherited differential in

the number of lymphocytes at the time of
: [ 2 of greatest su ibili
pullorum discase, which is immediately after hitchizsg Purecptibility to

Experimental confirmation of the fact
resistant to disease than heavy breeds wa
lSchol};zs (1941). Higher body temperature |
ymphocytes at the time of hatching (Severns ¢t

it al., 1944), h
shown as the causes for greater resistance of White Legho)rns we been

Vaters and Prickett (1946) and Waters (1954a, 1954b) g
gtra.ted that mbree.dmg and selection were successful jn establi b_emop.
inbred ‘hl.le?s of ch.xekens showing various degrees of resi t‘S 1ng si1x
susceptxbl_hty to visceral lymphomatosis. In these cxper: stance and
of the chickens was inoculated, and osure $o infe(};i0 ments none
dentyentlrely on natural occurring visceral lymphomatos ﬂgas depen-
(1945) and Hutt and Cole (1953) established strains of chi ‘;{- utt et. al,,
and susceptible to fowl leucosis, and here also expogur ;c ens resistant
dep_endent on natural transmission, These reiult € g’mfectlon.wa:s
entirely possible by selective breeding to develop st(fcli ZZV rzgai “; f:s

istant to

leucosis thaé mortality from that gi
seas " .
severe exposure can be reduced to almog ® pander conditions of fairly

has shown that susceptibility to blye cogseihglebnlﬁt!evel' Cole (?950)
and this fact has since been confirmed by Mo‘ltrige ete ically determinea,
evidence of genetic difference in resistances to COCcidizl'-' (1955), Good
Rosenbgrg et, a,l,,. (‘1954), who demonstrated clear] 81;5 was ‘foppd by‘
developing stock highly resistant to that protozoy Y the fensibility of
observed in_ our recent coccidiosis work g the Unn; Pﬂ-l‘ajslte. We have
that t;k'lere is much variation in individuga] respon:ertslty of
The birds used were from one breed, from same hai hO body growth,
the same environment and nutrition. Fach bird W ¢h, and kept under
100,000 mfegtwe oocysts of E. acervulina ang 10 Ogg _Biven a dose of
of E. necatrix. We have recorded >0 Infective oocysts

: wide varigti :
ranging from 900 gm. to 2200 gm. (Panda angn?}%‘?b n bf’dy growth
wide variation in weight may be due to genetical fuc::),:uzé)ﬁl).h Snch g
ich makes

one bird more susceptible than the other, L

that heavy breeds such as Rhode Island Req © @, (1935) found

more resistant to ascaridiosis than Whites ;‘Z‘;ﬂg’ioutg R%cks were
' ontrmatory

Lambert and
wed porceptibly

that Leghorns are more
8§ obtained by Hutt and
(Hutt 1949), and higher

€Xp

GENETICS AND UISEASE RESISTANCE IN ANIMALS 581

evidence was reported by Morgan and Wilson (1939), who found that
among different breeds maintained at a laying test under fairly uniform
conditions the cecal worm, Heterikis gallinae was more numerous in
White Leghorns than in Rhode Island Reds and White Wayandottes.

Genetic influence on resistance and susceptibility to infection
with Aspergillus fumigatus has been reported by Brooksband and
Austwick (1955). The role of the genes in determining such resistance
and susceptibility has been shown by conclusive evidence, reported by
Goodwin et, al., (1956), that the F1 generations from' crosses between
strains are more resistant to respiratory diseases than the parent strains
that are crossed. Such crosses are already popular in the U.S.A.,
because their hybrid vigor often results in better egg production or
better growth than can be had with pure strains.

Waters and Fontes (1960) demonstrated the genetic variation
among families of White Leghorns, representing &5 different and
unrelated inbred lines when they were inoculated intracerebrally at one
day of age with Rous sarcoma virus, Some of them showed complete
resistance while others were completely susceptible.

In case of large animals, there are also interesting results
showing the genetical resistance to many diseases, Cawmeron et al.,
(1942) developed a resistant strain of swine fo the infection of Brucella
suis. Because of these and similar results, Cameron (1946) recom-
mended that ‘° Brucellosis in swine can be controlled under average
field conditions by the use of lines that are genetically resistant to
Brucella suig’’. Similar genetic resistance {0 swine erysipelas, hog
cholera and dysentery has been reported (Hutt, 1958).

An interesting finding by Dungal ef al. and Palsson (citted by
Hutt, 1958) about the possibility of developing resiatant sheep to
infectious pulmonary adenomatosis in Iceland has been encouraging.
Stewart et al. (1937) reported some resistant strain of sheep to Ostertagia
circumecincta. Further evidence of genetic differences in resistance to
nematode worms was found by Gregory et al.. (1940) and by Whitlock
(1955), who determined the severity of infection with trichostrongyle
worms of any kind in lambs of different sire families. Over a nine year
period in which Warwick efal., (1949) compared the progeny of rams
and ewes resistant to the worm, Haemonchus contortus with unselected.
control, the selected stock proved significantly better able to withstand
infestations than the controls. However, resistant rams .mated with
unselected ewes did not produce resistant lambs, showing that resistance
is polygenic, and hence that, to be effective, selection must be exerted
in parent stockof both sexes. Selection fqr resistance to tl}e same
worm was apparently somewhat more effective in goats than in sheep.
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Following selection, some of the resistant shee
' A and go
better performances. d goats showed much

I have treated few hundreds of cattle ;
stomach worms with phenothiazine, whichb’hz};elfge:nuieg(.)?s f(;r t.(lllese
anthelmintic drug against these trichostrpngyle Wo‘rmsbL 8‘Ig tndard
1nstances, the owners had returned to the veterinary hosg .'t 1 - llxlmny
same complaint, which proves that the drug does not kill plll thWIt e
but only reduces them to 2 number that the animal ca,n& tol Cata oo
some period. It is ost probable that bhenothiazine acts 0 er%te for
ment of selection whereby the most susceptible worm v e
lea,v.mg the resistant ones to flourish and to reproduce SI?re l.““ed’
§tmms'of worms shonid eventually prove better a.bl(; t l_‘eSIStant
1ncreasing doses of phenothiazine than their host, ona BOIl&.Wlthst‘._n.nd
be to ﬁnd.a, new drug.  Such instances are not ra’re. ”Rosistlon xnxght
of bacter%a showing resistance to such antibiotics as‘syan: str;n{ns
aureomycin, terramycin, penicillin, and to some chemic lleg e,
delponstrated. Similar cvidences have also been re ort&ds’ v been
resistant strains of coccidia which have not respondegto :h &ibout the
of man_ytcoic}iadios;ats. Therefore, both measures combined iee rg:f’:}gnt
ing resistan g tme i s )
algne‘ reeds and treatment might be more effective than eithSr

There are quite a few number . .
to djseases incattle, et us consideriiler?igg;:,:eabt‘;:?sfzsetlc resistance
Indlar.l cattle. The cattle of India (Bos indicus) have beeze_ capacity of
mankind for many thousands of years. Throughout the; lln service of
they have endured famine, insect pests, disease and theelr ong hlstory
to extremely cold climates of India and other countri extremely hot
fortified them with the ability to preserve and to per l::- Nutuye .hﬂ's
where other types have failed. Since the very early pd&uate };heyt life,
certain superior qualities of the cattle of India have kepby:b o pxstoFy,
demand. In all their cxpansion, these cattle have cross dim in Wl.de
the cattle in the lands into which they were introdus ed reely with
improved the cattle of their adopted countries, The fame , and they
Brahman breed, which is the result of amalgamation ofOUS American
indicus breeds (breeds from India such as Nellore, Krishn SX(}Yer&l B-os
and Gujarati) occupies an unprecedent position and hag fouzd alley, Gir,
home in the Southeru States of the U. 8. A, With its 8 Welcome
attributes, the Brahman has strong genetic resistance ro g many other
.e. ¢., pink eye, tick fever, anaplasmosis gnd lumpy jaw Tal?y diseases,
absence of cancer eye is due in part to the dark pigmel.lted ‘LCOmplet:,e
breed also has the benefit of natural protection against 4 skin, This

mitted by such insects (Hutt, 1958), 15eases transg.
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The Indian breeds, in addition to their many other virtues, are
remarkably resistant to tuberculosis. The literature on that subject
which indicates that tuberculosis in cattle of Zebu type in India is
completely uncommon, has bcen reviewed by Carmichael (cited .by

Hutt, 1958).

Gaiger and Davies (1949) have stated that Indian cattle and
Algerian sheep are fairly resistant to Anthrax, a dreadful disease which
takes heavy tolls among some of the European breeds of cattle.

There are many interesting reports showing how genetics play
a greater role in producing susceptible and resistant families of cattle
to mastitis, a disease quite common in some of the dairy herds in U.S.A,
The work done in this field by Zieger, White and Ibsen, Ward, Ligates
and Grinnels, Murphy et al. and Reid has been well presented by Hutt

(1958).

Foot and mouth disease, another dreadful disease for European
breeds of cattle does not produce much harmful effects among the
Indian cattle. This is perbaps due to inherited rcsistance among the
Indian cattle. We generally notice the difference in genetic resistance
to rinderpest among the cattle in hill areas and in plains. Cattle in the
hills have been observed to be more susceptible to rinderpest than cattle
in the plains. This difference might be due to the fact that cattle in the
plains have been more exposed to this disease due to free mixing and easy
communication, whereas cattle in the hills are much more confined to
their areas without being much exposed to this disease. This might
explain the difference in severity of rinderpest outbreak we have
observed among the cattle population in the former state areas and the
coastal districts of Orissa. The author believes that the rinderpest
control scheme may help in producing resistant progeny which will be
able to withstand the onslaught of the future rinderpest outbreaks in
the same manner as the Indian cattle have proved their resistance to

foot and mouth disease.

A few instances about genetic resistance to paratuberculosisin
cattle, encephalomyelitis and mallenders in horses have been cited by

Hutt (1958).

Exhaustive studies on cancer in mice show definitely that the
hereditary make.up of the mouse influences the degree of resistance to
nearly all types of tumors. Indeed, under controlled conditions, it has
been possible to demonstrate that single gene differences are responsible
for the presence or absence of tumors, There is evidence that genes
expressing susceptibility to mouse tumors are influenced by other
known genes (Waters, 1960).
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Application of Genetics in Controlling Non-infectious
Pathological Conditions

There are many examples of the inherita
non-infectious pathologicul conditions in the
such defects or abnormalities are found ip do
results in an economic loss. Many of thege di
as hereditary diseasss in that the genes of
involving either one or few pairs of genes, are r
from normal. Many of these genetic defec
animals could be corrected or eliminated th
breeding.

ace of morphological and
animal kingdom., When
testic animals, it usually
sorders can be classified
the host animg] alone,

ts and abnormalities of
rough proper planning in

Remarkable deviations from normal ¢
of a single gene. Waters and Bywaters (
mutation in chickens that is expressed as
is lethal in the howmozygous condition and
body. Other single gene mutationg occur
in structure such as the talpid ” letha
‘ creeper”’ lethal, Landuer ang Dnnn
Landauer (1935).

an arise from the mutation
1943) reported on a “wingless’’
single autosomal recessive ; i
affects nearly all parts of the
» causing drastic modifications
I reported by Cole (1942) ; the
(1930) ; the * cornish” lethal,

There are many other lethal gene mutations of
pathological conditions, some of which ar
recessive n expression. Presumably additio
quantitative and qualitative expressions of
occur. Many other genetical defects have
(1944), Landauer (1951), Hutt (1949, 1958),

poultry that cauge
e dominant anq others
nal gene mutations having
€conomic importance algo
been reported by Lerner
and Jull (1952).

Fisher (1960) reported that crooked tai] ; i i :
swine. He observed this condition in the piizglltls:l;r; :;Ilfhte}:elated fotect in
Animal Husbandry, Bogor, Indonesia
seems t0 be due to action of a dominant ene r
Aamdal and Nes (1958) reported that thegpresi:‘:eh;tf Ffearilufo .
as a cause of mating importance in boars, -
the defect may be inberited. Johnson (19
abnormality “ legless " condition in swine,

&nomaly
ecessive.
Praeputii
They have Suggested thqt
40) reported g remarkable

Crew (1923) reported a pathological defect in Dex
achondroplasia, which results in extremely short legs, together wi
generalised syndrone of morphological disturbances througho::‘t:)ha

e

body. Wriedt and Mohr (cited by Waters, 1960
occurrence of achondroplasia in cattle that jg IGBS)exﬁgg:e?n t'ktle
its

manifestations and is recessive in nature. Thig defe

. - . . ¢t h
reported in dogs, pigeons, chickens, and many other anim;iz &ilsol bgen
man (Waters, 1958). » 1ncluding

ber cattle termeq
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The occurrence of muscular hypertrophy in South Devan cattle
has been reported as a hereditary defect (Mackeller, 1960). A hereditary
lethal defect to calves “‘atresia ileii” has been reported by Nihleen and
Eriksson (1960) from Norway. They concluded that the defect in
calves in inherited as an autosomal recessive. I have operated on
many calves of one to three days old having atresi anii (imperforated
anus). These calves were always brought tothe veterinary hospital
(Khurda, Orissa) from afew particular herds of cattle every year
(1953-1957).

Liush et al, (1930) reported the condition in goats wherein there is
a failure of one or both testes to descend into the scroturm. Hardley
and Warwick (1927), McKenzie (1931), and McPhee and Buckley
(1934) reported similar instances of cryptorchidism in livestock. This
defect is inberited as recessive, and is sex limited in that it is only
manifested in males,

Numerous other defects in the larger animals have a genetic
basis. Likewise many lethal genes cause death at, or prior to, birth in
maminals, or at the hatching time of birds. Occurrence of lethals in
domestic animals causes appreciable economic loss. The presence of
lethals or semilethals in man, of which there is an appreciable number,
is the cause for much sorrow and anguish as well as great financial
sacrifice. Sowme of the more common disorders have been described by
Eaton (1937), McPhee (1942), Gates (1946), Gowen (1948, 1951), and
Sorby (1953).

Changes in Virulence of Pathogenic Organism

To obtain an understanding of genetics and its relationship to
pathology, we cannot confine our studies to the complex animal alone.
It is necessary also to investigate the organisms responsible for diseases.
Genetic control usually involves not only a study of the host animal but
also of the pathogenic organisms which parasitize the host,

It is matter of common knowledge that pathogenic organisms
vary considerably in virulence, but very little is known about the
cause of their variations. They may be due to the effects of a changing
environment or to some inherent changes in the organism itself, or to
both. Genetic studies in bacteria are in the infant stage. Genetic
change is suggested in that they mutate, hybridize, segregate, and
recombine. New mutant strains of bacteria have been established
(Gale, 1952).

Bacterial mutations that show resistance to such antibiotics
as streptomycin, aureomycin, terramycin and penicillin, have been
demonstrated. Some of the resistant strains of coccidia have also been
recorded. The fact that such changes occur introduces another
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complexity_ iz_th the relat_ion of genetics to disease. Thisg resistance to
specific antxblqtlc or specific drug is of great practical importance in
human and animal therapy. Of greater significance is the fact that

such changes in the pathogen present diverse immunological relations in
the host.

The host animal, then, be it human, cattle, swine sheep, goat
mouse, or chicken, responds according to its genetic C&P&cit,;y The,lesse);
forms of life, bacteria, viruses, or more complex parasites will. invade and
affect the bost, according to their genetic capabilities. Jacob aﬁd
Wollman (1961) have published an interesting repors explaining th
mechanism of both heredity and infection. They have shown that gvh Z
a virus infects a bacterium, the genes of the virus somefimes act Zs
genes of their host. Thus, we must recognize two independent variables
responsible for disease, the host and the pathogen.

Genetics and Environment in Relation to Disease

Another important variable exists — environment, which mg
influence materially the interaction of the host and pathogen Any
discussion of animal diseases must, therefore, consider not onl thﬁ
interrelationship of host and pathogen but also the enVil‘OHmenthh t;
surrounds and influences all living matter. Questions as to the relat_‘d
importance of heredity and environment are age old. Tod u:e
students trained in biological sciences, recognize heredity a.x;d encx)ri:oyns

ment as separate components, but often so closely int
are often difficult or impossible to separate.  interrelated that they

When the maternal animal is fertilized
received a quota of inheritance from its dam and
Nothing genetic will be added to this animal as lo
soon as this animal is conceived, it becomes subj
by) the surrounding environment established in
After birth the animal will be bombarded by the
Animals are conceived, then, with certain genet; ; R
Environment can suppress or bring out thi a.:)t;ictifsogimml ebilities.
environment will never develop abilities that were not - Present.  But
animal (Waters, 1956). not inherent in the

The environment appears to have ]

genetic characteristics than on others, For exg :
fowl of a single con;b variety will develop a Singtlnepl;?nyhlte Leghorn
environm_ent conditions. However, the possibility of regardless .of
succumbing to fowl typhoid will depend not only.on iZs iin&::igs'&t bird
istance

to the pathogen, but also on many envir
both the host and the pathogen. onmental factors, affecting

by a male cell, it hag
a quota from its sire.
ng as it may live. Ag
ect to (and inflyenced
the body of the dam.
conditions around ijt,

ess influence on certain
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Waters et al., (1950) found that in certain inbred lines of White
Leghorn chickens there were genetic differences in the mortality for
the first 21 days after hatching. Modification in the diet fed during
this period could markedly influence this mortality.

Hutt (1938) and Fox (1951) have shown that Leghorns can with.
stand high temperatures better than the heavy breeds can. Fox has
given an interesting clue to the reason for Leghorn superiority in this
respect. This, according to him, is due to higher water consumption by
the Lieghorns than by the heavy breeds under high temperature. His
experiments suggest that the Leghorns may be genetically better
endowed with the ability to cope with an extremely unfavourable
environmenf.

Asmundson and Hinshaw (1938) have iilustrated in turkeys how
some abnormality in one environment might appear to be caused
entirely by heredity, but in another to be induced solely by temperature
or by some other extraneous factor. To test environmental influence,
susceptible poults were divided into two groups. One group was kept at
Davis, California (Temperature 92-5°F) and the other group at Tomales
(temperature 74°F.), which is only two miles from the ocean. They
recorded an incidence of pendulous crop of 67°2% among the poults kept
at Davis, whereas there was no incidence of the same condition in the
other group kept at Tomales. These results show clearly that in the
cooler atmosphere, the genetic susceptibility to pendulous crop was
never expressed.

Black et al, (1952) showed that when they used infra-red light
during brooding there was no occurrence of curled toe among their
stock but they had just the opposite result when they used outside
fowls. Occurance of curled toe among the outside stock might be due
to the fact that genes involved in bringing out this condition among the
outside stock could not develop the characteristic unless they had the
proper environment,

Generally, a chicken is resistant to anthrax and shows no
reaction to anthrax invasion. However, this resistant animal may
show a reaction if environmental conditions surrounding it are markedly
altered and may be killed by such an iavasion if body temperature is
reduced experimentally (Waters, 1956).

There are also genetic differences in ability to get along on
deficient diets. White Lieghorns have been shown to be more resistant
to deficiency of thiamine, riboflavin, vitamin E, vitamin D, and manga-
nese than heavy breeds like Rhode Island Reds, Plymouth Rocks and
White Wayandottes (Hutt, 1958),
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Similar instances showing genetic differences among large animals
in feed utilization and ability to withstand heat have been reported.
The American Brahman, like many other Indian catile, can stand very
poor grazing conditions and live on forage that would not sustain many
other types of cattle. They prefer to graze out in the sun on the
hottest day when European cattle would lounge under shady trees,
Significant is the fact that Brahman hybrids will equal the gains made
by pure bred Huropean breeds on high concentrate rations and will
surpass them on low concentrate rations, This characteristic hag also
been shown to be transmitted to the progeny (Florida Bull, No, 597
1958) Y

Genefic variations in metabolism are also known in various
molds and bacteria, such as neurospora and pseudomonas (Gale, 1952)
In higher animals genetic defects of metabolisi are more’ often.
concerned with blocks whereby the transformations of complex
proteins, fats, and carbohydrates to the simple forms in which their
constituents are utilized, is stopped at some critical points. Such an
interruptiqn prevents- the next product being formed and leads ,to an
accumulation of the immediately preceding substance. Conditions like
phenlypyruvic oligophrenia, alcaptonuria and albipism. all of which
arise due to hereditary defect in metabolizing aming a,,cids henyla
lanine and tyrosine, have been reported in man, An abnoximpalit, yi-
the wmetabolism of fats in man whereby sphingomyelin is a.ccumulz).t 3
in the body tissues produces Tay Sachs’ disease known as am :'
idiocy which is a simple recessive character and is usually lethal ?urihm
children before three years of age, Diabetics is anothez exa;p}?of ;

genetically aberrant metabolism of carbohyq .
bereditary and is lethal to babies homozygouys ?iieii]e 'fhe d.efect is
(Hutt, 1958). ausative gene

A condition known as porphyria, whi
accumulation of porphyrin in the blood
teeth, and other tissues, and its excret
recessive defect of protein metabolism in
porphyrin in the blood makes the gnj o
on areas of the skin not protected b;n;la?: Et;ﬂsyuifff”g ¢ to sunlight
blisters that eventually become deep ulcers gng ma 01 € 8un causes
(Hutt, 1958). Another interesting case of aberrant me}; sal\{e bad scars
in Dalrpatmps. In. most dogs allantoin, 4 produ 1‘; ¢ ;sm is fouqd
metabolism, is the chief end product of purine metyh ].C of uric .acui
however, excrete relatively high amoy olism. Dalmatians,

nts i i
do not break any of it down to allang °f uric acid ang apparently

oin,
enzyme uricase (Hutt. 1958). This affords :gizzsl?ent:l?xa‘: };ave} i!ﬁe
ple of the

way in which a simple recessive mutatio
n ca . .
process, 0 affect a physiological

hich is characterized by the
. xts'deposition in the bones
1on in the urine, ig asimplé
cattle and swine, Excessive
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From the few examples mentioned here, it seems clear that genetic
differences in metabolic processes have much to do, not only with the
viability and health of animals, but also with the profits and losses of
every producer of livestock. Further, these discussions indicate that
there are genetic factors of importance in all aspects of growth, develop-
ment and aging, and in every manifestation of behavior of the organism
both in health and in diseases. The attention of the scientists now must
focus upon the precise interaction of genetic and environmental
factors.

Conclusions

Majority of the animals, if not all, would respond to genetic
gelection for resistance to disease if emphasis were directed toward
this method of control. Gowen’s statement mentioned earlier in this
article would justify this approach. In most instances, however, such
a genetic approach would not be economically sound in view of the
proven control method now practised. Despite the paucity of genetic
studies on disease resistance in the large domestic animals, many
genetic investigations involving small animals have contributed much
to our knowledge of disease resistance., Further, many of the abnorma-
lities and disorders of non-infectious nature in animals are gene
directed. Many of these genctic defects and abnormalities of animals
could be corrected or eliminated through proper planning in breeding.
Therefore, the importance of genetics to Animal Husbandry of today
is unquestioned. And as the demand increases for food to sustain
exponentially increasing populations of man, its significance to Agri-
culture and Animal Husbandry will surely grow.
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STUDIES ON FERTILITY OF POST IRRADIATED PROTECTED
X-IRRADIATED MALE MICE

By
Proressor M. MaQsoop* and Dxr, J. K. ASHIKAWA

Donner Lab, for Biophysics and Medicn] Physics,
Lawrence Radiation Lab., University of California, Berleley, U.S A,

Soon after the discovery of x-ray, Albers - Schonberg (1903)
described x.irradiation damage to the mammalian testes and during the
last two decades considerable work has been carried out in the field of
mammalian spermatogenesis and radiation. The voluminous literature
on the subject, has been reviewed by Schinz and Slotopolsky (1925),
Von Wattenwhyl and Joel (1941), Glucksmann (1947), Shaver (1953),
Casarett (1956), Ellinger (1957), Rugh (1960), Magsood (1960) and others,
The effects of x-irradiation on seminiferous epithelinm are direct in that
irradiation of the body, with testes shielded, does not produce the damage
(Kohn, 1955). 1n general, the extent of damage to the testes vary with
the dose of radiation. A single acute exposure of the mouse testes to 800

r causes femporary sterility and an exposure to 1800 r or more causes
permanent sterility.

Russell (1954) reported that mice made partially sterile bus
able to produce some offspring after doses of 500 to 1000 r trans.
witted to their offspring partial sterility. Nuzhdin, et al. (1955) have
shown that whole body x-irradiation of wale mice at an exposure of 400
r temporarily decreases their nating capacity and lowers the number
of progeny in the litters obtained by mating x-irradiated males with
non-irradiated females. Further direct exposure of the testes to 5000
and 10000 r render the animals permanently sterile (Abbott, 1959).
Recently, Ashikawa and Anderson (1960) have shown that olive oil
when administered intraperitionally within an hour after x-irradiat;ion,
is both protective and therapeutic to whole body x-irradiated male;
mice, No information on the effects of olive oil treatment on
fertility and litter size of x-irradiated male mice ig available. In the
present series of experiments the effects of intraperitoneal administration
of olive oil within an hour after x-irradiation, on fertility and litter size
of whole body x-irradiated male mice [ LD 50 (30) ] were investigated,

Method and Material

Groups of male Swiss white mice 6-7 weeks old ang weighing
2614 gm were used for x-irradiation experiments. The Webster strain

*Visiting Research Scienfaist_ Erom' Pakistan, Appointment 8Q Mt
Internntional Go.operation Admx_m_stsra.blon, Washington, D.C, under t?h%()%v?)dr]g.s{;vtig:
Research Scientists program administered by the U.S, National Academy of Sciences
Washington, D.C '
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obtained from Simonsen Lab., Gilroy, California, was nsed in the
present experiments., The animals were caged individually in glass jars
from 2 to 3 weeks prior to irradiation and were fed ad libitum. Care
was taken to select healthy mice for the experiments,

During x-irradiation, each mouse was held in a special lucite
holder, large enough to allow freedom of movement and adequate
ventilation to prevent overheating and anoxia. The x-ray source was
from a Philips 250-Kv, 25-Ma deep-therapy unit operated at 200
Kvp, 15 Ma, with 0-5 mwm Cu and 1.0 mwm. Al filter, Each mouse
received whole body x-irradiation in a single exposure of 625 r
[LD 50 (30)] and a total of 40 mice were x-irradiated simultaneously
(fig.1). Dose rate was determined to +2 percent periodically during
the exposure with 250 r-meter. Victoreen thimble chambers by
positioning them in the lucite mouse holders as shown in fig. 1. In
order to have an absolutely planar surface, the positioning wheel was
machined from & 1 1/4th inch thick dural plate. The wheel was rotated
at 3 RPM. After x-irradiation the mice were divided into groups as
shown in table I. Olive oil treated groups of mice received a single
intraperitoneal injection of 1 ml of pharmaceutical-grade olive oil
(McKesson and Robbins) within an hour after x-irradiation. Each
experimental male mouse was mated at different time intervals after
x-irradiation with 5 non-irradiated young female mice, 10-12 weeks old,
in the proestrus and estrus stages as shown in tables I and II. On 1%th
day of post fertilization, the female mice were killed and the number of
foetuses counted.

Results

Male Fertility, The data in table I shows that x-irradiated olive.
oil treated male mice and untreated x-irradiated male mice did not differ
in their fertility rating during the 1-15 day period following x-irradiation.
These two groups, when compared with the control group, showed a 20
percent decrease in their fertility ratings. It was interesting to find
that x-irradiated olive oil treated male mice were twice as fertile as the
untreated x-irradiated group, when they were mated 30 days post
x-irradiation. Chisquare test showed that olive oil treatment signifi-
cantly stimulated x-irradiated males to recover sooner from temporary
sterility caused by whole body X-irradiation (table III). The data in
table I also shows that the control, x-irradiated and x-irradiated olive
oil treated groups did not differ in their fertility ratings when mated
60-75 days after x-irradiation.

Litter Size. The litter size of the x-irradiated and x-irradiated
olive oil treated male mice when mated with non-irradiated, female
mice during the 1-3 day and 15-17 day periods after x-irradiation,
showed a marked decrease when compared with the contrel group

3
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(table II). The litter size showed a further docrease when the experi-
mental male mice were mated with the female mice, 30-15 days after
x-irradiation. The data in table IT shows that the niecan litter size of the
x-irradiated and x-irradiated olive oil treated male iice returnecd to
normal after 60-76 days after x-irradiation.

Discussion

Oakberg (1955, 1955a) states that the various stages from the
earlicst spermatogonia to the mature spermuatozoa exhibit very different
sensitivities to the snme dose of x-radiation. The testicular effects pro-
duced by radiation are qualitatively similar in all laboratory mammals
and in man, but vary quantitatively according to differences in testicular
radiosensitiviby and recovery capacities among different species. In
general, depletion of the seminiferous epithelium is largely the result
of a period of time during which there has been littlo or no replacement
of the spermatogonia. The time required for the production of sperm
from spermutogonia is about 3.4 weeks for laboratory rodents and
therefore maximum hyperplasia of the seminiferous epithelium takes
approximately this amount of time. By the time the spermatozoa and
the spermatids are used up, the derivatives of the more sensitive
spermatocytes, whether or not they can differantiate, are so damaged
they cannot function. Sterility may last for weeks or months, depending
on the scarcity of active and functional spermatogonia that are left and

their ability to repopulate the sewinferous tubules. This has been
termed temporary stevility.

In the present experiments, histological examination of the testes
of the male mice exposed to 650 r whole body x-irradiation indicated
that the spermatids and maturing spermia did not show any degenera-
tive changes while the spermatogenia and spermatocytes showed marked
degenerative changes (Maqgsood, 1961). Poor fertility and a significant
decrease in litter size production of the x-irradinted wmale mice duaring
1-30 days post irradiation could be due to poor physiological condition
of the surviving animals and degenerative changes in the testes as a
result of radiation damage. The data on fertiliby and litter size of the
whole body x-irradiated male mice differed from that reported by Rugh
(1960) probably due to strain differences, It may be mentioned hegre
that there is a range of several hundred roentgens between LD 50 (30)
values for various strains of mice and these may well be cor
differences in radiosensitivity of the testes. For instance effects were
described for LAF mice whose testes were exposed to 200,1- which gave

results similar to tho h
1% ) imilar se when C,H testes were exposed to 50 r (Henshaw,

related

Mammalian testes when sub

jected to an acute d . ..
followed by temporary sterilizati © dose of irradiation,

on, may “recover’ to the extent of
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being able to reproduce functional spermatozoa. Whatever the source
of recovery of the germinal cells, this does not mean that the surviving
cells and their progeny are without genetic damage but simpiy that they
are alive and able to reproduce by mitosis and to produce primary
spermatocytes. There is no doubt bnt that such cells, after exposure to
any irradiation, carry more than their prior quota of deleterious,
irradiation-induced mutations. Itis for this reason that the meaning
of the word “ recovery *’ must be clearly understood. It does not mean
a return to preirradiation condition except in so far as the ability to
produce functional spermatozoa is concerned. The “ recovery "’ or
“regeneration’’ of the germinal epithelium of the testes after irradiation
depopulation may be delayed for various lengths of time, depending on
the dose and possibly on the rate of irradiation, providing the fractiona-
tion is over a long period. Further sterility in the male is never
immediate after x-irradiation because of the high radioresistance of the
spermatozoa as well as the spermatids.

The reduction in litter size after x-irradiation is generally
attributed to severe chromosomal aberrations which cause develop-
mental abnormalities, intra-uterine death, or abortion (Snell, 1935,
1941). It is very doubtful that spermatozoa once mature, can be so
damaged by ionizing radiations as to be without motility or fertilizing
power, but if the exposure occurs prior to full maturation the damage
may be such as to prevent normal pronuclear fusion during fertilization
and this would preclude normal embryonic development. Further, the
sperm nucleus can initiate development and carry it to a critical phase,
such as gastrulation, and then prove deleterious to further development,
resulting in intra-uterine death, This could be due to genetic factors
for some members of a litter, while others snrvive, thus reducing litter
gize (Rugh, 1960). The decrease in litter size in the olive oil treated
and untreated x-irradiated male mice 1-45 days postirradiation, is
explainable in the light of the above observations.

The improvement in fertility of the olive oil treated x-irradiated
male mice over the untreated x-irradiated controls, 30-45 days post-
irradiation was due to the accelerated rate of spermatogenic recovery
when compared with the untreated x-irradiated control group. The
fertility values as judged from the litter size production of the olive oil
treated and untreated x-irradiated groups, returned to control value,
60-75 days postirradiation, indicating that an exposure of 625 r caused
a temporary decrease in fertility and litter size production in the Swiss
white male mice. The data on testes and seminal vericles weights and
histological examination of testes, spleen and thymus at different time
intervals postirradiation indicate that olive oil therapy accelerated rate
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of recovery by stimulating regenerative process in the x-irradiated male
mice ( Maqgsood, 1961a).

Summary

Whole body x-irradiation of male Swiss white mice at a single
exposure of 625 r [ /D 50 (30) ] decreased fertility rate and significantly
lowered the number of progency in litters obtained by mating x-irradi-
ated males with non-irradiated females, 1 to 45 days after irradiation.
At this dose level x-irradiated males recovered in their fertility rate as
judged from their litter size production after 60-75 days postirradiation.
Intraperitoneal administration of 1 ml pharmaceutical-grade olive oil
within an hour after whole body x-irradiation of male mice LD 50 (30)],
improved fertility rate of treated male mice, 30 days postirradiation.
The olive oil treated mice were twice as fertile as the untreated
x-irradiated male mice. The data on litter size from matings of olive
oil treated and untreated x-irradiated male mice, did not differ. Post-
irradiation olive oil treatment appears to accelerate rate of recovery by
stimulating regenerative processes in the x irradiated male mice.
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TaBLE I

Effect of olive oll treatment on fertility of male Swiss white mice following
exposure to 625 r whole-body x.irradiation. Males were mated
with non.irradiated female mice.

Time of Mating after X-Irradiation of Males
Treatment 7 1-15 days 30-‘;5 days ! 60-:7757da,ys o
T , % Fetite
T e
Unied | e | sov | waw
Treated 65 (20) 60 (20) l ‘ 100 (20)

*Figures witbin parentheses indicate number of animals in each group.
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Tasre II

1 i .irradiated male mice when
i il treatment on litter size of x-irra
Eoec) ::;; l:v‘;'ethmnon-lrradiated female mice, Males were exposed to
" 625 r whole body x-irradiation [ LD 50 (30)1

Time of Mating after X.Irradiation of Males

- _
.
Treatment 1-3 days 15-17 days 30-45 days 60~75 days
reatm |
i i o/, with litter | % with litter
i litter | % with lifter % wi 1 ) 1
(yolimatrh xlsize Titter 8ize litter size litter gize
—_ bt 47.5 83 98-0 9-8 — —
Control (40) (100)
| . . 9-2
. 7-5 4.0 1141 31 73-0
Untreated 2450;), 67 (340) (90) (59)
. . . 88-7 10:5
25-0 54 17-5 56 21-0 2:7 o)
Treated (40) (40) (100)

*figures within parentheses indicate number of females mated,

TABLE III

Chisquare test on the level of significance of post-ir'p'adf'ation 3,'”:‘? oil
therapy in accelerating recovery of spermatogene:’lt.s fo:l;m nIz a.;zn
induced temporary sterility in whole. bod)f x-.trra z?te male mi
[ LD 50 (30)] 30-45 days after x-zrradmfwn as judged from
their litter size production,

2
Group X P
Table I
Tyeated Vs Control 3-13 <0-10
Untreated Vs Control 10-59 . 0-001
Treated Vs Untreated 270 ~0-10
Table II
Treated Vs Untreated 3+39 ©0+05
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A note on a case of cutaneous Aspergillosi
in a domestic fowl 18
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A NOTE ON A CASE OF CUTANEOUS ASPERGiLLOSiS
IN A DOMESTIC FOWL

By

J. V. NarayaNa
Discase Investigation Officer (Pigs), Andhra Pradesh, Hyderabad.

Introduction

Aspergillosis is a common myecotic affection in domestic fowl and
other avians like pigeons, ducks, turkeys, geese etc and the cause is &
mould, Aspergillus, the name first adopted by Michaeli (1729).

Few cases of cutaneous Aspergillosis have been on record. Blount
(1947) has included four cases of cutaneous mycoses in his table showing
the distribution of mycotic lesions among birds. Bullis (1952) stated
that organisms of 4. glaucus and 4. niger may particularly be encount-
ered in cutaneous Aspergillosis. The author has encountered with a case
of cutaneous Aspergillosis in his routine histopathological examination
of specimens. The histological account of the present cage is reported
because it is found by the perview of the available literature that few
cases only have been oD record comparatively.

Case History

The subject was a Desi hen admitted in the Veterinary Hospital,
Rajole, Hast Godavari. The history provided by the Veterinary
Assistant Surgeon is that there is a nodunlar cancer-like growth at the
region of the angle of mouth.

Materials and Methods

Paraffin sections were cub ab 4 to 6 microns thickness and stained
by Haematoxylin and Bosion .stain, A few were stained by Periodic-
acid-Schiff stain for the gtudy of hyphae. : ,

Gross appearances ,

As reported by the Veterinary Assistant Surgeon, the lesion was
i the form of a nodular, tough but cancer-like growth located at the
region of the angle of beak and extending to the mucosa of mouth
cavity. The" consistency of the lesion was firm and there was infer-
ference to the normal movements of the beak.

Microscopic pathology

The tissue sections, prepared from the biopsy material received
in the laboratory were gtudied microscopically. The epithelial layers
of the skin were thickened, and showed slight proliferative changes.
In the dermis were found innpumerable granulomatous foci, Each such -
focus, when young, was found to consist of & necrotic centre surrounded
by & prominent band of epitheliod cells and giant cells, The giant cells
were of the “foreign body” type. Around this band were found numerous .
lymphocytes. The whole focus was surrounded by an extensive fibrous
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capsule containing numerous lymphocytes. Older foci contained large
caseous centres,

On haematoxylin and eosin staining, the hyphae were not clearly
visible. Periodic - acid - Schiff stain revealed the granulomatous foci
showing well stained numerous septate and occasionally branching
hyphae, morphologically identical with the Aspergillus fungal elements.
The hyphae were rather delicate and measured on g average 2'8 to 42
microns wide and 84 to 11'2 microns in length. Duplicate sections
stained by Ziehl-Neelsen’s stain failed to reveal acid fast organisms.

The intervening tissue of the granulomatous foci was highly
cellular and revealed infiltration by chronic inﬂammatory cells,

Summary

(1) A case of cutaneous Aspergillosis is reported. (2) The lesion
is characterised histologically by numerous granvlomatous foci confined

to the dermis. (3) The identification of Aspergillus is based on
morphologic criteria.
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PLACE OF DAIRYING IN CATTLE DEY
PROGRAMME

By %
M. R. MaHAJAN, M.RC.VA. |

o l

Director of Animal Husbandry, Uttar Pmdesh,'»%ucknow.

Marketing is the right and ultimate incentive _f‘r-an increafed
production and all planning should, in fact, také: ni'fmz.- AL Y
marketing end. This holds good in the case 9f a.! k’ .
industrial commodities. The more the consumption in the market, the
more shall be the incentive for production. ’l‘he.two can l‘xeep
pace. This applies equally to all dev'elopn%ents in the Animal
Husbandry field as well, The limitatxor}s in th'e ﬁelq-of catt%e
industry are quite obvious, as cat.tle rearing to its utility age is
a time consuming job. That reqmres‘spemahsatxonz a8 the act of
rearing them to their full inherent capacity and exploitation and then
their marketing should go hand in hand and the two cannot be

separated.

Another important feature in cattle rearing is.thg confinement of
various breeds to their specific home tracts. Thl:‘i is a..ll the more
necessary to improve quality in its 'pI'Odu'cthD. by }ntgnslve maultipli.
cation of breed characterstics and intensification in its pe_rforx_na.nce
capacity. The breed of arid zomes may not actually thrive in an
altogether unfavourable environment. This means separate markets and
marketing practices breedwise, as unlike other commodm.es in general,
these cannot be transhipped from place to p_lace o.n‘motnves of profﬂ;
alone. Any shift in the nucleus stock from its original h(?me may in
all likelihood prove a permanent loss, as no replacement is possible,
Cattle marketing, therefore, is a delicate task as any !arge scale
injudicious trading wmay do more harm at the. production end as
has already happened in the depletion of our best milch stock from their
zonal homes and tracts.

Apart from this, dairying on the profitable selling of milk and n.milk
products constitutes a major market for the cattle-'rearmg prof.essmn‘
Good returns from the dairying ensure a substantial source.of income
to the farmer or the producer and this lays the very fg)unda.tlon 'of any
cattle husbandry. It induces him to keep heavy ylelderg w?nch are
more economical to him, For apparent reasons he -feeﬁis h'ls lxve}etock
better because every ounce of better feed refletcs in his fmlk‘pa.ll and
finally in his purse. He starts better ma.pa,.gement prfxctxce.s in order
to keep the dry period in his herd at the minimum and 1nfert.1h§y af the
lowest ebb. The value of the bull is then better known to him as he

9
K,Z- ™A, Ny
NB) -3y 2—
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aims his fature generation of stock to oxcel

parent stock. He also appreciates better the
poor stock and retaining the best. He learns to maintain the valuable
records pertaining to the calving time, dry period, date of service etc. t.O
compare and contrast with past practices. In brief, dairy revenueis
conducive to improved animal husbandry practices as his final success or
failare in this undertaking is hinged on theso issues. Thus in years to
come, such a farmer can have a fine herd which is an asset to the village
community. The villagers and those of nearby villages can draw
inspiration from his stock and can have reliable nucleus for their herd
from him, besides services from the quality bull he maintains or gets
with the assistance of the State, Such ga network of foci established in

the length and breadth of the country naturally goes a long way in the
development of country’s livestock.

in performance over the
significance of culling the

Dairying makes the farmer more progressive in his agricultural
outlook as well. He knows that he is to divert a sizable piece of land
out of his fixed holding for fodder cultivation. He sets upon planning
88 t0 how best he can have maximum yield from his fields. He Jooks
for better yielding fodder seed strains and with additional irrigation
facilities, he tries to maintain his family and milch herd on the same
holding available to him, He takes to intensive agriculture, and coupled
with judicious cropping programme and liberal use of fertilizers, he
improves his lot. Thus the land development gets a substantial fillip

a8 a side issue under dairying and be utilises all hig farm yard manure
for the said objective in view.

Such a farmer livin
adopting dairying as additio
find employment for other

g in his own village and on his land by
nal source of supplementing his income can

members of hig family who are not fruittully
employed. He does not need to dispose of his quality stock during the

dry period as it costs very little at home to maintain his herd- The free
labour of extra members amongst his family, his own land, and village
community grazing bastures, go along way to reduce hig expenditure

during the lean period. He in fact practises the “ Mixed Farming "’
technique recommended in our National Plans,

The basic essential for success in his endevaour is that he may be
provided with market at his door. His produce may be collected from
his village without permitting middle man to take away a major
slice of his income. He may be spared the trouble of running
to the town to ensure proper disposal of his daily milk. In fact he may
be encouraged to stay at his place and concentrate more on jncreased pro-
duction by better feeding and management of his stock and some other
organisation may take his produce for proper disposal, That should be
the crux of our Dairy planning, of-course, besides financial assistance
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i his
f loans or grants that roay be rendered t% enabletk}u: ;;xt ’i:;cgfas; : Ilk
. i §. Cooperativ
necessary farm equipmen ’ Ik
e ?nd ts:cieiaies can come to hig rescue t.hrougb Whmhh ;}x;%c};::g )
c{ollecltl;}zln can avail of the marketing and ancillary tfansior Jact gucﬁ
3Il?‘l}{:fa prloducers of these societies may bg gxizx;ii dg:;;?:izs ri hegmselves.
isati to enable them fo guide &I .
org&l‘llsatloniow * assistance to handle this pens}nable coqlglodltg mz;g 12:
- k[(lio:)v- the experts. That would be an envmblg posmont?v e;'zheme
rend_«lslre es ia;n be improved and for that purpose milk :{Qliect;zxgts heme
?1:;; o;irate far into the interior and cover the breeding
pletely in particular.

In the absence of such broad-based n}i}k c:ollectxox}; jglzzzii :‘;‘3

i X starts moving into or near the m_mes_ in searc manere
i kets. There, the accommodation is insanitary and fo
o mﬂ? e is' The b;st of our animals go out c_)f fo§m u:f ;ne
?ulzplt){of :ggnp%:'cﬂonged dry periods in towns }fr(:;hlblt tﬁzx{) §u;:;dz§
i i i f our ‘best’ duce
m&intengt}ce. Ic;bflllf;i[r)r:e%izi b::nvgiﬁ:;e: becomes impossible becm‘ma
ey tramep rt cost. Such a quslity stock is tht}s. lost to the Nat]xnon
o heavy tmgspfumre progeny from them, The vicious cycle fu;t or
Pt Wl'hh't . ke. More useful animalsare continuously broug tt tt;
f?l}ows - Itsf‘:ar ‘ear and meet the same fate after they are ou ﬁ:
i, ';hiz ngscmplous dairy trade requires to be checl:.:ed s;s u z
1a,c_:tat10n.k annot be replaced at such rapid speed as are being los ';k
r?;n::ist;ofifecin India. The only alternative ;s xfnorem?niiu (;?aoreTrz‘;se
ol . : j arf of ra , '
SO Bche:;e: :;t:mj’;;t t:foﬁ?ofhf city belt;, WhetefrOpn milk
schgmeﬁ mgy ns thfough private enterprise. It requires collection To;e:
or_dma.rlly C;Wmeeb the needs of all breeding fracts and areas, ;:
Ty Oh ck the tendency of shift in milch stock tovqardst: )
co?io::gﬂ: uiban areas. 'This obviously calle{) f?;: mo::g:zfr;lglzraéxiii
Dl i i rt and distribution s . h
facilities d:‘;“gfcggjcg;:?t;nﬁ:?;?ggs ‘;n inereased'power suppI‘y there is
t?df:;ﬁat}gt milk industry will develop in its right perapective.
n

Furthermore, a country like ours where t'he per c&péf::uc:::,‘:ﬁg;
i ilk is hardly 5-6 ounces, time‘proba,bly is not cgppf ino at thla
t.non\of m; the establishment of dairy plants. to _manufactu > o
e st Even in tracts where milk prodaction is somew%mt etier,
90:5' SSSiE:OI;IHk consumption is hardly bze{oxid Sdougscestgfgcgczg’ﬁ;
. alth standards.
ge terme{cllladeg u;‘::yf rﬁ?ma;e}f i?x?nwf?o hfirego his meagre family quc;;;a
¢ th‘e 5 &iget to feed these plants and the cost of milk may locally
o ?:kh&ﬁ;wer professional traders finding beifer remunerations may
go up.



604 THR INDIAN VETERINARY JOURNAT

be tempted to import more dairy stock in the arca operated by a dairy
factory as dairy practice in industrial areas means that the dry animsls
would be got rid of and new anituals in lactation from other arcas would
be brought in from year to year. 'Phis does not entail intensive
breeding programme in the area nor, does it add to increased milk
production or cattle development in the country. Instead, animals
from neighbouring areas would be wasted away. Dairy factories in
practice are established to dispose of *surplus’ wilk beyond the needs
of fluid milk consumption of the country. That stage obviously has
not been reached in India, The country may at first attempt to produce
mare and more quality stock so that the glut production in milk may
justify such undertakings at a ‘ later stage. These industrialised dairy
programuwes, therefore, may be given a second thought and may
preferably wait till boom in production has been achicved. Too
ambitious dairy programme at this stage may actually do more harm
than good. Dairy schemes in the present sct-up in India have
esgentially to remain subsidiary to cattle development programwe.
Cattle rearing is a slow process and is an ancillary activity to
agricalture. The farmer may be helped to raise and improve his milk
strain on his own land and in his own village. Any transfer of his stock
from his land is not in the larger interests of the country. What he
requires is the market for his produce at his door and dairy schemes
may essentially concentrate at that end in view.

COMPOSITION OF COLOSTRUM OF CAMEL
By

8. P. Onr1, B.v.gc., and B. K. Josni, B.v.sc., & A.H.

Rajasthan College of Vety. Sci, and dnimal Husbandry,
Bikaner,

The composition of colostrum of various specics of domestic
animals have been studied in detail by various workers. The informa-
tion regarding the cowmposition of colostrum of camel is nog readily

available. An opportunity was therefore taken to study the various
aspects of colostrum of camel.

Material and Method

Colostrum samples were obtained from 11 she.camels maintained
at Rajasthan Camel Breeding Parm, Bikaner. The samples were
collected for study immediately after parturition and at 6, 12, 24, 30,
36, 48, 72, 96, 120, and 168 bour intervals, The study comprised both
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of physical properties and composition of various constituents, The
techniques applied for the observation of physical properties are given
in the remarks column againat each observation. For testing the
percentage of fat, samples were tested by Gerber’s method of fat
determination. Kjeldahl’s methbod for the determination of total
nitrogen was used for the estimation of total proteins. The total solids
content and mineral matter were determined by gravimetric method
and the milk sugar by difference from the rest of the milk analysis,

The findings on the physical properties are given in Table I
and the percentage of contituents along with the range of variation is
given in Table II. The changes in the composition of colostrum till its
change to normal milk are recorded in Table IIL

TaBrE 1
Table showing the Physical Properties of Colostrum of Camel.

[
8. No, Property ; Observation Remarks
Colour i Yellowich white Naked eye observation.
Odour i Faintly abnormal Objective test,

Taste
Viscosity at

80 dogrees F
Specific gravity
Refractive Index
Boiling point

Hydrogen ion
concentration
Titratable acidity

®w o

3 T KD e
U S

10 Consistency

| Unpleasent

i §1+7Z tiimes &8 viscous as
water

1-079

1882

210°F

59
0:38%, (atfer 12 brs.)

Actual testing,
Draining from pipete,

By Pyenometre method,

By ABBE Refractomster.

By boiling at atmospherio
pressure.

By Becskman's Ph meter.

By titration.

Thicker than cow’s colos-| By comparison,
sraw but thinper than

buffalo’s colostrurm,

\

TasLe 11

Table showing the percentage composition and range of variation of
«constituents of colostrum of camel,

8. No. Constituents Maximum Minimuwm Average
Water 8369 7218 7522
:‘% Total solids 27-85 21-81 2476
3 Fat 0-40 010 015
4 Total proteins 19-52 15-79 1798
5 Mitk sugar 513 3-98 4-2%
6 Mineral matter 280 1-44 2:60
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TaBLE III

Table _showmg the com position of colostrum of camel at various
wlervals from calving 410 its change to normal milk

s | N
after e dVie o Lodal Total |
calving. Sp. Gr. (iiuflein{' | solids. Fat. lpl'oteins.l Lactose.] Ash. | Cloton
s lacticl | o o o 2
(Hrs.) N %)u[ % 9% o % Boiting,
. b R N
Immedi. | T -
1-679 0-38 . |
ately L2478 0-15 17-78 425 .
after | ? 2:60 +
calving ‘, 5
6 1-Q7% . '
12 | tosr | gy sy 02 1449 | 427 | 2.0 +
24 14067 | 045 ‘ 2 ..32 J 03 13-46 4+63 1.90 +
e 1687 03 10-28 402 1.
80 1056 018 ! 15.9 0G 22 +
.05 ; 6 | 06 10-10 424 .
36 1-054 0-21 1496 | 08 1-02 +
. ! 8-46 4-832 .
48 1°038 0-21 . . 0-98 +
12:64 | 04 5.48 179
72 1-037 0:20 9. 7 0-97 —
| 1 12-00 21 4-50 | 494 .
96 1-034 0-17 I 12- ! 0-96 —
; 294 22 410 | 567 y
120 1-031 0.14 12:9 6 0-97 —
168 1-031 0-14 ’ o 27 395 5-31 0-94 _
1L f 12:90 | 2-8 8:95 5.36 085 —

Discussion and conclusion

{&s 18 apparent from the foregoing figures the colostrum of
camel is characten'sed by a high specific gravity and high .
content of free acidity, total solig » total proteing andg havemge
low average content of fat is also remarkable. The la :8 ¥ o
less th.a.n in the normal milk of camel but the difference of ctg'se » &]S'O
tuent in tl?e colostrum and normal milk is not so wide as in (:h‘S s
othfar Bpecies. In each of the constituents of colostrum éx ¥ cfa,se 9f
which it is generally inferior, camel’s colostrum is istoniy o, in
Zha[;. cow’s ct(?lo(sitrutn (1). The rate of change to nor

n hines noticed in cow’s colostrum 2), i i

week.’s time, although clot on boiling st(og))s E:fiel: 3%01?;?1233ted1l‘?1 &bou.t i
required to attain the normal percentage of fat is hov;ever elpenod
Among the Physical properties, colostrum ig accompained b orger.
value of density, refractive index and a low heat coagulation poiyn? bigh

Summary

1. Samples of colostrum from 11 she.c i
> ! ; -camels af i
from. calving ml. convertion to normal milk are tes::; y;gg lgn tderva.ls
physical properties and chemical composition. 2. Com DZ.:, y the
colostrum of cawel is compared with the colostrum from othgr ;pL(Z?esOf
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THE RATE OF DILUTION AND QUALITY OF SEMEN
ON SURVIVAL OF SPERMATOZOA AFTER FREEZING
AND STORAGE FOR 12 MONTHS AT - 79°C,

By

Dr. K. J. EAPEN, M5, Ph.D,,
Indian Veterinary Research Institute, Izatnagar, U.P.

Much work had been done on factors affecting freezing and
storage of semen at -79°C, but none on the effect of rate of dilution
and quality of semen on freezability. Bishop (1954) lists the effect of
dilution as many and in general, it means increased sperm metabolism.
He believes that the increased sperm metabolism is due to the dilution
of an inhibitor present in seminal plasma. O’'Dell and Almquist (1959)
working with 6-37 successive ejaculates collected during 12, 2 hour
depletion trials with eight dairy bulls found no significant differences in
freezability in the same bulls when frequency is two to six ejaculates
per week. Beyond the 10th ejaculate the freezeability was found
significantly poor. Pooling acceptable ejaculate from a depletion trial
resulted in freezability comparable to freezing ejaculates separately.
Erickson and Graham (1959), in an experiment with 469 first service
cows bred with frozen semen containing 10 million live spermatozoa,
479 cows with semen containing 20 million live spermatozos and 472
cows with semen containing 30 million live spermatozoa per insemina.
tion, obtained 75 day non-return percent of 63:1, 68:9, 72-9 respectively,
The difference between ten million and thirty million live spermatozoa
per insemination was found significant at 1% level.

Materials and Methods

The research material consisted of 5 Jersey and 5 Holstein Friesian
bulls regularly used in artificial breeding maintained by Dairy and
Animal Husbandry Department, Oregon State University, Corvallis,
Oregon. After semen was collected, sample was evaluated for motility
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and sperm concentration assessed. The semen was then diluted with
homogenized and pasteurized milk heated to 95°C for ten minutes and
cooled, to get a sperm concentration of 5 million, 10 million, 20 million,
30 million and 40 million spermatozoa per milliliter, After dilution
1000 units of pepicillin and 1000 micrograms of streptomycin were
added per ml. I[mmediately they were transferred to 1 ce, glass vials
and sealed. Freezing was done with 95% Kthyl aleohol and chipped dry
ice. The semen thus frozen was held in a vacuum flask for a period of
12 months in dry ice and alcohol in a deep freeze. The glycerol used in
all cases was 7%. The rate of freezing was 1-2° per minute from
+ 5°C to -20°C and from -20°C to -79°C was as fast as possible by
dropping large quantities of dry ice. After a storage period of 12 months
frozen semen was removed and dropped in chilled water and sample
evaluated for motility on a thermostatically controlled stage and live
Spermatozoa asscssed by differential staining technique.

: The motility
ratings were made on a scale of 0 to 10, 10 being the best.

The second stage of the experiment consisted of ten bulls main-~
tained by Dairy and Animal Husbandry Department, Oregan State
University, Corvallis, Oregon. Frowm the previous records bulls were
selected and graded as A, B, C, D and E depending upon sperm
concentration, differential staining and progressive motility of each one
of their semen. The semen was collected once weekly and was immedi-
ately diluted with homogenized and pasteurized milk heated to 95°
for ten minutes and cooled. After dilution 1000 units of pencillin and
1000 micrograms of streptomycin were added per milliliter of extended
semen. The glycerol level used was at the rate of 7%. No time was
allowed for equilibration. The semen ready for freezing was transferred
to 1 cc pyrex glass vials and sealed lmimediately, frozen simultaneously
and was stored at ~79°C for a period of 12 months. After the storage
period sawmples were thawed in chilled water and evaluated for motility
and live spermatozoa by differential staining.

TaBLE I

Mean ‘motélity and mean percent live spermatozoa
by differential staining after storage at - 79°C,

. Live spermat
Concentration Motility differenptial asc::?:igg
in percent
5 Million / ML 4 45
10 Miiiion / ML 6 56
20 Million / ML 6 60
80 Million / ML 7 62
40 Million / ML 7 63

SURVIVAL OF SPERMATOZOA AFTER FREEZING AND STORAGE

TaBLE II

Mean motility and mean percent live spermatozoa
by differential staining afier storage at - 79°C,

Quality | Rateof Dilution | Motility | 14Ve®Bermatosos in
i ]
A 20 Million / ML | 8 72
B " \ 7 65
C " 6 58
D N 1 6 50
E " i 5 52
Tasnr III
Analysis of Variance
(Motility ratings)
& af. M. 3. \ F.
Between Dilutions 4 12:68 4e1%"
Error 195
Total | 199
TaBLE IV

Analysis of Variance
(Live spermatozoa by differential staining)

\ d. f. M. 8. z F.
Between Dilutions | 4 176
Error Lass 52 34
Total 199
TaBLE V
Analysis of Variance
(Motility ratings)
d. f. l M. 8. F.
Between quality 4 8-33 8.7%%
Error 195
Total 199

609
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Motility ratings and i
.. I 1ve spermatozog obtg; . .
ita.mixtng o quahb_y of semen were Subjected to g taim?d by dlfferenbxal

osults are given in Table V ang v nalysis of variance and

TaBLr VI
. Analysis of Varigyee
(Live spermatozoq by differentil staining)

_ o ; d, f, ’ M. 8, F.
Between quality ; 'mm’;zj““'w N
61
Error 195 o
Total| 109

Results angd Discussion

Analysis of varignce i :
difference signifieant 1. - a8 given in Table III ang 1V shows a

1 ;1 .
between dilution rates 1 evel in motility and live

The difference is highly sign:
y significant
spermatozoa/ M, &nd?)etween 10, 20, 3(? g.:d y

When semen of different quality vi
ﬁfosigc::g stgred‘ fo_r a period of 12 mgnth:" 'thAe’va:v(ej;eeoggg tE d?vere
ﬂ{gﬂwm %hmd’ffnobzhty and fiifferential staining at 19 lev? 1:3'61'
ha i g. 5 Ce tfference was htggﬂy significant between oual'te Aa ot
q es B,C, D,and E. The difference was signiﬁcan% atlbz -
» D and E. It was also noted that there/) v::‘;ﬁ

. ° el between i :
tozoa by differential staining is considerzgahbr}é’hzhgfﬁlg::nzpermﬂ-
: e was

significant at 1% level between ualit .

But diEerfances were not Signigcang yb‘:t:”v’zz;lughges B,C,Dand E.
:umma.ry it could be. said that % concentration o’f 5’ mill'and o In
0zoa/ ML was not satiefactory for freezin g and storage at 1(;11 osperma.
a8 concentnf,tmn of 10, 20, 30 and 40 miltion Bperng] tal ~79°C, But
equally satisfactory for freezing and storage at _.7909('] 0zoa/ML wasg
way qualities G, D and E were found to he poo . In the same
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Summary

For freezing and storage of semen, the semen used for the
purpose should be of a superior quality and should have a concentra-
tion of at least 10 million spermatozoa/ML.
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A STUDY ON THE PREPARATION AND STORAGE OF
READY TO COOK CHICKEN

By
R. H. SUNDARAM, G,M.V,0., B,V,8¢C.,
R. NATARAJAN, B,v.8¢., and
BerTIE A.D’ Souz4, . M.V.0,, B,V.SC,, M.S, P.G,,
Madras Veterinary College.

In India only live birds are marketted for table purposes and the
production of ready to cook chickens is not known to have been done

on a large scale, The production of ready to cook chicken has several

advantages. It involves centralisation of slanghter and thus ensures
better sanitary production and more efficient inspection of poulfry
meat. Transporting and marketing of the dressed birds are easier than
live birds. This method also eliminates the inconvenience, inefficiency
gnd aesthetic undesirability of dressing birds at home, The reduction’
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in weight of birds is an advantage in the trans
products. 'The development of visceral
intestinal tracts into the meatis also reduc
Klose, 1955).

For the first time a study was undertaken in the Meats Department

of this college on the preparation and storage of ready to0 cook chicken
in a kerosine worked refrigerator,

portation of these food
taint by diffusion from
ed (Hansline Weaner and

Materials and Method

In this study 12 cockerels in each of Rhode Island Red, White
Leghorn, Farm Bred Desi and Market Desi varieties were used to

determine the shelf life and algo the difference in the shelf life of the
varieties studied,

The birds were fasted for about 18 hours prior to slaughter and
were given adequate supply of drinking water. They were housed in
& Well ventifated and cool place and care was taken not to excite the
birds unnecessarily prior to slaughter, All the knives and utensils
used were sterilised prior to use and chlorinated water was used in the
dressing of the birds. The birds were slaughtered by first pithing the
brain with a narrow bladed knife. The knife was thrust through the
cleft of the hard palate and wag given & quarter turn so that the
Medulla was destroyed. The object of this pithing was to loosen the
feathers during the process of defeathering. The birds were then
slaughtered by cutting the blood vessels in the neck. Bleeding was
allowed to coutinue till death, The birds were then slack scalded by
dipping in hot water at 128°F. The scalding was done for 2 to3
minutes $ill the feathers slipped easily. Then hand picking was done
and feathers were removed completely. The head was removed firgt.
The legs were removed atthe hock joint after pulling the tendons in
each leg. The crop and trachea were removed by hooking a tinger
through an incision on the superior aspect of the neck. The lungs were
then loosened. The oil-gland at the tail was removed and a circular
incision was made around the vent to remove the entrails. The lungs,
liver, heart, gizzard and intestines were then drawn out, care being taken
not to break the intestines, The kidneys and testicles were then
removed with the help of a pair of forceps. The bird was finally
washed thoroughly inside out in chlorinated tap water. The dressed
" chickens were allowed to drain for about 1 hour after which they were
trussed and packed in cellophane and stored in & kerosine worked
refrigerator which maintained a termperature of 4°C and 80 humidity.
After 24 hours the birds were repacked in polyethane paper. The birds
were examined daily for the presence of off flavour or putrifactive
changes. The shelf life was determined by finding out the number of
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hich putrefactive
laughter to the date on w atref
e e th; :da;\?r Osvesr: Eoticed. Bacteriological examm&txgstgi
il&;gzsmﬁzlez -from four birds was made. The fungus grow

e

i lso identified.
chmke;::;;n chickens after 10 days storage were cooked and cop-
sumed for judging the quality.
Observations
The shelf life of the birds is furnished in Table L

Tasue 1
Faym bred Market
Bhodﬁ Idslimd ‘White Leghora. ‘ Desi. Desi.
£a. S
S Mo 1= pied | oo | Bird | p Bird | pays. | B | Daye.
Bird - Bir \ Days. } Bixd 98, Bixc
Nao. Day }IL i ) X ] w) 1T
e | | : 8 1 9
3841 14 & 3463
2 v xg 48 14 3458 12 ? § 13
5 - 7 9928 19 3199 3 10
. oes 15 162 8 358 | 16 s 1
by b 15 231 8 usz 18 5 is
& g??? 15 135 10 3453 |8 ¢ 14
. 15 3321 | 1 R 7 s
7 gggvg T * }? Zg 3 8 lg
' I 8 10
o gg% 13 170 9 gg g 19 13
'y 91 15 188 7 s it 1«
5 (2324 10 66 g 155
12, ® | e
-33 Mean 1158
o 10-83 Mean 11
Mean 13 Mean
General Mean = 11-88 days.
Taspe II
Table of analysis of variance
Sum of Mesn
Pegree of Moan
sfﬁii?of frgedom SQUATE q
580+31
¥ . 10-35
Varieti 3 8106 1933
Varieties 3 590
Error

P, vatio — 088,

i found to be, Rbode Island Red 13 days;
rhito T I?;ear.ﬁ i%?é%llxg;ygwl?&rm Desi 1133 days; and Market D::;
g-%gedaﬁig an it is seen from Table II that the differences are

significans.
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Bacteriological examination of meat from four birds was made
after 8 days storage and the results are furnished in Table III.

Tasre III

8. No., Bird No, Resulf of cultural examination

1 Rhode Is'and Red 662 | Anthracoid and Diphtheroids,
2

do. 3096 | Stephylococei and Diphtheroids,
3 Market Desi 3 No growth.
4

| . B
do. 1 1 Grani negative organisins.

Moudly growth was observed in 17 carcasses on the 13th day of storage

and the following species of fungus were identified, from the samples of
poultry meat (Rangaswamy 1960)

1. Microsporum species.
2. Gonatorrhoidiella sp.

The chickens were found to
fresh ones. It was found that the ti
be 20 minutes in a pressure cook
ordinary cooker. The chicken pr
best suited for frying.

be more palatable and tender than
me taken for cooking was found to
er and about 80.45 minutes in an
epared in this way were found to be

Discussion

It will be seen from Tabl

¢00kK birds stored in g refrigerator
days. The differences in the m
White Leghorn, Farm Desi and

e I that the shelf life of the ready to
has a mean shelf life of 11 68 + 05

ean shelf life of Rhode Island Red

Market Desi were not significant and
it indicates that breed or farm rearing of desi chicken does not influence

the shelf life of the bird. The preslaughter treatment of the birds have
a profound influence on the bleeding and keeping quality of the birds,
Dillon (1947) advises starving of the birds for 12 to 18 hours for lessening
the chances of intestinal breakage when dressing, to enhance the keeping
quality after slaughter, and to avoid the danger of objectionable gray or
green appearance of the skin. Thoraton (1952) also advocates starving
of birds for 24 hours prior to slaughter and allowing of plenty of water
to ensure emptying of crop and intestines for better keeping quality
and a more pleasant flavour. Efficient bleeding of poultry improves
the appearance of the flesh and the flesh of unbled birds losges its
" firmness quickly, develops stale or other abnormal odours gng decom-
position is more rapid (Thornton, 1952). Pentzer (1955} recommends the
storing of fresh poultry at 32°F and at a relative humidity of 85 to 90%
for one week. According to Hansline Weaner and Kloge (1958) bacterial
apoilage renders the ready to cook products unacceptable after one

~a
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week storage at usual commercial holding terqperabures. Agtes ﬁfal
(1958) observe that the prevalent types of bact?rlg,qgiopcrooccce;:? Pl;c;\:eurg
i following genera : Pseudomonas; Mic us; teus;
11131;}:3(1135 f;hSez),rcizm,; Stiegptococcus; Eberthella ; Salmonella; Escherichia

and Aerobacterium chromogeuae.

i 0 to 60% of the initial bacteri.al contamination
on roi::zzrg'oflii):;sgz: ihese are displaced during chilled storage li‘y 8
E’) tial growth of Pseudomonas and to some extent by gram negative
oo ?rertlx roximately 108 mirco-organisms per square cen_tlmetefr are
Drese thFore off-odour or slime becomes evident. Bau_:tema.l spoilage
g:zsgg reduced by sound sanitary practises' in processing and by th;
use of chlorinated tapwater (10 to 20 p.p. “f-) in processunf1 ;g;mdy t?l ;gc;)
poultry (Drewnaik etal as guoted by Hansline Weangr an . ose, ; .rs,
Essary and Howes (1960) state that removal of kfdneys rox‘n rye :
extended the average shelf life by 1.27 days. Ac.cordlngly ﬂ}]j klgnffy;:
the dressed chicken were removed to get a maximum possible shelf life.

Tomkins (1952) observes that the mpulds attgc_king meat. m.clud:
Thamnidium species; SpO'I'OtriCkuﬂ.l species ; pemcdlv;;fa speclgs ; :}; !
Gladosporum  herbarium. Thamnidium are copropl 1tesha.n 1 onin
types are ubiquitous and that infecfnon takes place durm'g the 3 es;. ! ig
of the carcass. He suggests cleanliness of the surrqu}né}l:_nis;n 'aé'i,
handling and storage of birds at low temperatures with high humidity.

According to Ziegler (1954) the most eff-ective way oi;lprev:'z;tzng
moulds on untreated meat is fo stor'eothem in @ gry zle venti ::h
room in temperature between 45° to 65°F by suspending them in s
& manner that they do not touch one another.

i J i tor was only
ature of the kerosine wqtked refrigera )
4°C anrgli;:eﬁg:;diby 80% and these conditxonsh vze.r,?l conduclgg o ttk}\)e
; : onatorrhoidiella sp. ince the
Microsporum sp- and Gona

Ergawgl:a,t?xfte ang hxfmidity of the refrigerator could not be altfered to
s?lchpa. level which will inhibit the growth of moulds the ref.rxgera.tor
was periodically disinfected with Formaldphyde gnd Ammonia fumes

besides adopting strict sanitary measures in dressing and processing.

i h raw meat is essential to protect it frqm
extmni)a::{ L?)it:éxi:;:ison. An essential factor of the packing ma.fien;.l
is transparency to enable the consumers to see the meat purchased by
;ham A permeable type of package such as cellophane or cellulose
acet&i‘.e is advantageous for presen{ing the colour of meat for ﬁrsth two
days after packing and for preserving th(.e colour. longer ﬁhn.n 48 hours

film of very low gas permeability is requl_red (Olein Ball, 1955).
chordingly cellophane was used to pack the chicken for first 24 hourg
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Wwhen it was changed to polyethane. This method of packing was found
to be satisfactory for the preservation of the colour,

The increased tenderness and less tine taken for cooking the
chicken are due to ageing of chicken during storage.

Since the breed of the bird has no influence on the keeping
quality as indicated by this study it is only pre-slaughter treatment of
the birds and sanitary processing and dressing methods that determine
the shelf life of the dressed chicken. If the chickens are required to be

stored for a longer time they have to be stored in a freezer and further

study is being made on the shelf life of dressed chicken in a freezer
at - 20° C.

Summary

The birds were slaughtered by cutting the blood vessels in the
neck after pithing the brain. Dressing was done after slack scalding
in hot water at a temperature of 128°F. The dressed birds were packed
in cellophane for 24 hours and then they were repacked in Polyethane.

Storage life of 12 dressed cockerels each of Rhode Island Red,
White Lieghorn, Farm bred Desi, and market Desi in a kerosine worked
refrigerator (temperature 4°C. and Humidity 80%) was studied. Mean
storage life was found to be 11.48 days, Rhode Island Red had a
storage life of 13 days, White Leghorn 10.83 days, Farm Desi 11.33

days, and Market Desi 11.58 days. The difference in the storage life of
different varieties was not significant,

Kighteen birds were cooked and
more tender and delicious. Time take
less than for fresh birds. The chicke
for frying. Bacteriological examinatj
8 days of storage. In one bird there
gram hegative organisms were present
and Diphtheroids were present and
Diphtheroids were present.

consued and were found to be
n to get cooked was considerably
ns were found to be best suited
on was made in four birds after
Was no growth, in a second one
» 1n the third one Staphbylococei
in the fourth Anthracoids and

Mouldy growth was observed in 17 carcasses after 13th day of
storage and they were identified to be Microsporum sp, ang Gonato-
rrhoidiella sp.
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S v s Y FEED
CATTLE FEED tane POULTR

Fishmeal, Sterilizedl Bon:llt.m:al, Shel‘llgrit,
Shellmeal, Poultry Mixture an
STZAS‘Eg MINERAL MIXTURE

ice wi igh i ts diseases due
ic at 1 ice with high tonic value. Preven
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Agricultural Research Statione in Madras, and by the Veterinary Dep .

Sold in bags of 4 kgs, 8 kgs, 25 kgs & 50 kgs.
For further particulars write to:

T. STANES & CO., LIMITED,

RE.1.
Fertiliser Department, — P. B. 12, — GOIMBATO
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TaBLE I
Average Measurement in Inches.

Number animale
studied

Age

Height behind hump, ,

Length from point of' 2
shoulder to pin bone. ‘

Length of quarter
from angles of hlp‘
to pin bone. ‘

H%ight at angle of

1

Wldth bet ween angle\‘
of hip

Helght of pin bone.

Length of tail and
height of end of
switch from ground.

Girth,

Height at point of

elbow.

Measurement of bone
from knee,

Length of face from
occipital crest to
upper edge of muz.
zle.

Width of face immedi-
ately above eyes.
Length of lower sur-
face of ear measured.
from tip to junction!

of ear to face. |

Greatest width of ear.[

Slope of rump ie,.
height to hook bone’
minus height to pin
bone,

Weight (pounds).

|
‘ e
|
AT

birth i week 1 month

30

30‘ 48

|
At | Ons }x One

270
23-0

29:3 | 29-5
24-0 | 255

|
[
0] 83| 90

27-0 | 28-8 | 29-5

5.0 63 68

230 | 25-3 | 26+9
16-5 | 18-0 | 19-3
9:5 9:8 | 105
24-0 | 26:5 | 30:5
16-0 | 17-3 [ 175
9-5 9:8 | 10:0

45 5-8 60
60| 78 74

W
oo
w e
o

42-6 | 58-0 | 85-2

33-9
82-0

10-5

33-4

N W
& —-

il ]
ELIC
~J B O [=r N8 ]

11.2

7-2
7-8

>
o

158-8

Three
months, monbhs1 Yr.
|

Six

|
e
\
|
l

37.0
10-7

84-5
29.0

10-6
42-0
21-5
12-0

13-3

7.5
9-2

(.33
o0

| 2350

‘ One

10-0

(5, 9 E )
(&, 98]

485:0

W
o w

627+5

Adults

e
e R =]

6560-8

[ Adult

Bahiwal
(Singh,
_1955)

487
56-8

484

18-0

D e
o w

N O
-3 -1
[l O

77
19-9

8.0
11-0

La
o

9:0
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Characteristics of Rathi Cattle

By
S. P. Ouri aNp B. K. JosHI.

The comparison between the milk of
Sahiwal is given in Table II and Table III
between the colostrum of the two breeds.

Tasre II
Composition of Milk ( percent)

Rathi cow and that of
shows the comparison

No. of ' !
Sp. Gr.| Total ! Pro- | Lao.

Breed | samples | 5008 | solids. | Fat. | S.N.F. | (i | oen | Ash. |Water
Rathi 80 1-029 12:852 | 397 | 88-8 | 3974 | 4.58 | 072 | 87-18
*Sahiwal 184 1-082 13:85 4465 9.20° - _ — | 8615

(-

Rathi Cow

Rathi Bulil

Cross (Female calf)
between a Sahiwal bull
and Rathi cow,



CHARACTERISTICS OF RATHI CATTLE
By

8. P. Omry, 8.v.sc. and B, K. Josar, n.v se
Rajasthan College of Veterinary Science .

Sahiwal, Sindhi, Gir and Deoni ar : .

of milch ca.t?le‘ Hariana, Tharparkar, %ZEZEC&?}&%& gd‘x?ln bwﬁds
and K_a.nkre} are regarded as dual purpose breeds. The’ R g: lll)ﬂva. 032
cattle is not yet recoginzed by Indian Council of Agricultsre 11{ )reed‘(;)
:1“1;: a];z'lmals of,thls'breed are concentrated in the aren knowr’;sem;;lh.

tathi Tract” which comprises of a part of Bikaner, G r and
Jaisalmer districts of western Rajasthan which has’ tngarfager and
10-20 cms. per year and temperature ranging between g;; g ; rain fa.llu or
The cqbtle papulation in this tract is about two and h If i"fd 120°F.
breed is & mixture of Sahiwal, Sindhi and Hariana breeds f& bs. T'he
a predominent trend towards Sahiwal. Most of the anim‘)] cattle with
gnd bred by Nomaids in semi-wild condition who kee thei ;5 i{lire owged
in the tract according bo the availability of W&terp tmdr erds moving
individual nomad family generally owns more than hmf;azéng. ‘ The
on an average and dqe to the sale of milch cows and gh red animals
fairly Yvell off ﬁnan'cmll.y. The Rathi animals have most o% tie, l:hey are
of Sah:yval and. S}ndhx breeds ; they therefors hold v ® characters
future in establishing gaod dairy herds of upgraded R {ify promising
cross breeding vyxth _Sahiwa,l and Sindhi males. Ag mos&: ; animals by
Sabiwal and Sindbi animals have gone to Pakisthan © ghe areas of
development yvork bas b.een handicapped for want of good Bn’) our cattle
to form basic herds, it is essential that these a.gni ;nl ch animals
upgraded. Bexng essentially & mixture of the three n;t)&s shoulfl be
breeds, Rathi animals should be able to do fair] above mentioned
of the country. alrly well in most parts

& AH.
Awinad Hushandry, Bikaner.

As no authentic literature or in
Rathi cattle the following study wag luizzlr
prising of 46 cows and 47 calves of diffe
College of Veterinary Science and Anim

adnlt cows had been purchased from
L. th i
stqdy was limited to red animals as the pOl?C?:‘;hl'}hTeram;i T}fe present
animals of red colour for crossing with Sahiwal b coilege is to have
Tract bowever, most of the animals are of various shl;,g.;g Ionf th; ?athi
red, fawn,

red with white patches and black with h .
grey or black colour are very rare, ches. Animals of pure

mation was available about
ertaken in g Dairy herd com-
rent age groups ag Rajasthan
al, Husbandry, Bikaner, The

white pat,

Rathi breed of catile is & mediam h :
body, broad hea d (6x00pt 8 oW Who ha e BEH:.B:'i:Zedhwmh symmetrical
and fine loose skin. The female has the general a‘:‘;;;r:hoxn fhorn(en1
nce of goo

«»
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milch animal, In the male, the hump is of considerable size, the
dewlap is voluminous and sheath pendulous.

Characteristics
Head :—
Forehead: Medium size and lean.
Face: Broad between eyes and slightly dished.
Muzzle: Broad, not coarse, with wide open nostrils, jaws strong.
Eyes: Mild, full and placid.
Bars: Medium size and more or less dropping.

Horns: Short and generally do not exceed 3 or 4 inches in
length. '

Body und Limbs :
Neck: Lean and long, with clean throat,
Dewlap: Fine and loose.
Chest: Broad, deep between and just back of forelegs.
Legs: Proportionate to size and of fine quality with good feet.
Shoulders: Light, well set but thin at withers.

Barrel:
Back: Straight and stroug, level along tail-head.
Ribs: Amply sprung and wide apart, giving wedge shape,
Navel-flap: Prominent in female.
Sheath: Lioose and pendulous.

Hind gquariers :

Loins and bips: Hip bone bigh and wide apart., Loin broad and
strong.

Rump and pin bone: Rump long to tail setting and nearly level
between bip bones. Pin bones wide apart.

Tail: Long, fine, tapering to a good black switch well below
the hock (in partially coloured animals tapering to & white switch),

Udder: Woell developed, firmly suspended from the body with.
out deep cuts. Teats of good length. Milk vein prominent,

Skin and hair: Lioose mellow with fine short hair.

The measurements of Rathi animals of different ages and the
comparison of its adult female with that of Sabiwal female are given
in Table I, ’
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Melanoma in a Piglet TasLe III
By Composttion of Colostrum (percent)
Jost V., Tacal, MarciaL E, Ramos anp CRISTOBAL L. MIRANDA, No. of | i '
N Breed Eam'ples ]ifsg‘ﬁ 3:3?3; Fat | S.N.F. fericx); %::e' Ash. | Water
| tested l ‘
! N —— l
Rathi l 57 1-076 25-571 3.25 22-32 ‘ 17.22 | 3:30 31'715 74-429
*Sahiwalg — 1-058 22-55 4-6 17-95 } 18-21 | 3:30 ‘. 1:20 [77-45

*Military Dairy, Peshawar (1916) as mentioned by Rangappa, K. 8. and
Achaya, K. T. (1948),

Discussion.

A study of Rathi animals maintained at Rajasthan College of
Veterinary Science and Animal Husbandry, Bikaner was undertaken
in order to judge their suitability for grading them up with Sahiwal
male. The study clearly indicates that Rathi animals are physically
very suitable for upgrading by Sahiwal. The striking difference in
weight appears to be due to the fact that the average weight recorded of
Rathi animals is of purchased stock, whereas that of Sahiwal is of farm
bred which are always well looked after and properly fed. The result of
firgt cross between Sahiwal male and 23 Rathi cows has been very
encouraging as far a8 their colour is concerned and almost 100% progeny’
have been of red colour. The production record of 27 animals which
have completed one lactation is given below in Table IV,

TABLE 1V
Production record of Rathi Cows.

Fig. ¢

it Highest milk yield ' ...  b686 Ibs.
& Average daily yield based on monthly average 11-1 1bg,
= # Highest average _ e 12:6 lbg,
| Highest daily yield by best animal in the herd ever
attained 19-0 1bs,
: N N Average lactation yield 2919 1bs. .
. ) Average days in milk vee 3548 !
o s Average dry days e 1736 %
> 5 ‘»:: Lowest yield 1805 .
-t % m ¥Average dry days figure is questionable as for some period there was no’
k&a 4 & K male in the herd. '
= REFERENCES
L. Bingh, Harbans (1955) Gosam?ardhan?Sé 16. - - :
. .N. (1958) ... Dairying in India. Macmillan & Co.,
? 2. Warner, J. N. (193 ). Ltd., Calcutta. . - s

‘ ¢ Tndia .. Rep, Marketing of milk in India aid
3, Maﬁ;gszr, Government o Buoma, 143, £ A and.

\ 8. and . w. The Chemistry and Manufacture of
) 4, Ra:cgﬁgg:’,‘llé '% (:;48)’- Indian Products. The Bangalare Pring.

ing & Publishing Co, Ltd,, Bangalore,

PR N
, ;. PR |
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Abstracts

Acute Theileriasis in Sheep in Hyderabad (India).--By Racuavacgar, K.

and Mapuava KrisENa Repov (1969). Indian J. Vet. Sci.. 29
(4). 1-12. o

Studies made in an outbreak of acute Theileriasis in sheep in
Hyderabad, as well as, in transimission experiments in the laboratory
were described by the authors. The incubation period ranged from
12 to 24 days with an average of 16.31 days. Th¢ minimum quantit
of blood needed for giving the infection was 1 c.c. intra.venous(ll Th)t;
affected shee.p were off feed with high fever ranging from 104 toyi08°F
fl‘he superﬁcxal.lymphatic glands stood out prominently due to marked'
increase of their size. The animals became very weak and exhibited
dyspnoea a,nfl tottering gait. In the last stages they lay prostrate
Some had diarrhoeic motions. The blood showed Theilerial patasites.
and Koch's blue bodies. The monocytic count rose up to 60-70% with

‘@ severe fall in the count of polymorphs and lymphycytes tooa,bout
10-15%. A large percentage (74:2%) of the infected sheep died. O

post-mortem the superficial lymphatic glands presented a' ,
characteristic feature by revealing on the surface about 24 haemorrhver'y*
areas of the size of a split pea. Spleenomegaly, cedema of the Iu&glc
and oedems as well as ulceration of the abomasal surface were noti U%S
Subcutaneous administration of Sulphamezathine 333y gave encour qing
results in the treatment trials, Though the pafhogenic spe 'agmgf
Theileria of sheep — I.hirci is known to infect sheep as well a?s “eo to

the strain from Hyderabad was found not infective to normagloasd.
spleenectomised goats. Hence the parasite was considered as a a0

of T.hurci, and was named as Theileria hivci var deccani, variant

V.8.A,
“Q” Disease in Chickens: Studies at Wallecevi .
. . D, cevill
Research Station, Australia have indicated that for the last‘ feou:\n:z::
there have been numerous cases of a disease in young chickens Whic.‘h has
been disignated as “ Q" disease because all attempts to determin it
caase have been unsuccessful. It occurs in well grown thrifty Chicl(;eln:

aged from 9 to 30 days. Affected chickens die suddenly i :
with the head thrown back and legs outstretched. °0ly in & convulsion
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On post-mortem examination the most striking feature is an excess
of clear fluid in the sac surrounding the heart, slightly enlarged liver with
haemorrhages around the borders of the liver, and enlarged pale kidneys.
The gizzard and the first part of the intestine usually contain blackish
fluid.

Studies at the above Research Station to date do not indicate that
the disease is infective, though there have been some field evidence that
the condition occurs in certain lines of chickens. The possibility of its
being due to some nutritional condition has been investigated, but this
approach has not been successful, though it would still seem to be the
most likely source of the trouble. Originally mortalities up to 10%
have been recorded but the late report shows that the mortality rates
are increasing, up to 25%.

(New Zealand Journal of Agriculture, July, 1961.)
B. Paxpa.

Influence of lodine On Fertility: I.I. Saderi (U.S.8.R.) investi-
gated the influence of iodine on the fertility of farm animals, He found
that fertility depends to a large extent on the iodine content of both
males’ and females’ cells which are concerned in reproduction. On
farms with low fertility of cows, the sperms of the male were lower in
iodine than on farms with high fertility. On the administeration daily of
50 mg. potassium iodide per bull, the iodine content of the bull’s sperms
maultiplied and the fertilized ova contained 2'5 times more iodine than
the unfertilized ova. He has also shown that the hatchability of the
chicken’s eggs was increased when they were put in a 0°1% solution of
iodine for 1-1% minutes.

(From a report by Dr. R. Seiden, Feedstuffs, September 2, 1961).
B. Paxpa,

A Formula For Antibiotic Determination: Microboilogical methods
for the determination of the activity of the antibiotics in feedstuffs
are time-consuming. A, S, Borosdina, a Russian scientist, found that
50 c.c. of a mixture of 5% 4N hydrochloric acid, 656% acetone, and 30%
water suffice to extract the antibiotics from a sample of 5 grams. The
extract is then colorimetrically investigated and its antibiotic content
determined according to the following formula:

50 X activity (determined)

aXb

In this formula * s represents the amount (in c.c.) of solvent
mixture used and ““ b is the amount (in grams) of the sample “investi-
gated. .

= units per gram

(From a report by Dr. R. Seiden, Feedstuffs, September, 2, 1961),
B, PaNDa,
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strontil;?:ogg‘ ft;initrg;;hi{mﬁazobfmm dMill«;:—A method for removing

. - P een developed by the joi .
%i:lchllljt‘éze‘ I.iesealch btzrV}ce, Atomic Knergy CO}IInmi:siijorin:ufc;;bg(f:
e lxvx.ce of the United States, to assure a safe and palatable
pply inthe event of a nuclear attack. It is being tes[;‘z; 2ow

on a pilot plant basis at USDA’ .
Beltsville, Maryland. s USDA's Agricultural Research Center,

The test equi is simi
: pment is similar to tha
;xcept that pipes, or columns, containing
een added. To remove the strontium. 4

with dilute citiric acid 6 resin
and PiLSSEd throu column
’ A pass gh the col I'h 1
ei miolv;;st&bout 93% of the radioactive element, Actionno!f. the es'n‘ 1'3
g1mila O th&t Of Chemic&ls used to Soften h‘l/ d water A;‘t ll tlhl
ar ‘ . € €

strontium 90 is removed i
. , the milk i . .
hydroxide to neutralize acid 11k s treated with dilute potussium

Water ad N . then pasteurized and Tize
itk i : vﬂzﬁcdm\‘;vr;thhthe acid and alkali is removed byl}lasllll(;ltgf?ﬁbnllltt}?.
fiavour, Pure mc']le:mber' These treatments do not noticea;b;ngalh (:'
standardi Uk run through the experimental pi y alte
ardize the procedure h al pilot plant to

: b
matket milk, Remona] o 983:5 een proved as palatable as commercial

Yo of i
safest f0ods during emergen/ strontium would make milk one of the

t in_a, very small milk plant,
an 1on-cxchange resin have
he cold raw milk is treated

: cies.
(Agricultural Research, Sept., 1961)

N, Sar
Iron in Water Causes E APATHY.

high ir ¢ Spoilage :— Waghip .

ofg Bnoc;;)conterrls 5 to 10 parts per million, incregseg tzigs t;m water of

q G? Bse.ne t,hltsj has’ been reported by J. A g‘a e‘sﬂd.extent

Coliforni yoe at USDA’s Western Utilization Lgb, aribaldi and
alifornia. Research sh n abgratory, Albany,

the iron binding protein i i
. n egg white, and g :
studies show that conalbumin normally protz::;e::ézsf :(Ii)lcl)l‘ llesge. d Harlier
seudotnonas
: . . use of e i .
camonly byl s e el o2
S 0 these microorganisms, which g gn_g iron, making
. eria responsible for such spoilage are PZiuduon forﬂtheir
) omonas fluore-
@ organisms cause spoilage known
ul ra.vxotlet lamps, which reveal the brighi. bly candling oggs with
pigments excreted by the bacterig during t ue-green fluorescent

(Agricultural Research, May, 1961) heir growth,

B. Paxpa.
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Worm Tissues Lived Weeks in vitro:—Tissaes from swine
roundworms have been kept slive 7 weeks in test tubes by the
Agricultural Research Service parasitologist D.J. Doran at USDA’s
parasitology laboratory, Beltsville, Maryland. This unique accomplish-
wment provides a way to study the metabolism of parasitic tissue. Such
studies may provide better anderstanding of means and ways 0 combat
animal parasites. His proof that roundworm tissues can remain alive
and bacteria free in test tubes also means studies may now be made to
see if viruses will multiply within parasite cells, If so, the question
whether viruses can be biologically transmitted by internal parasites
may be answered. Most round worm tissues, intestinal and uterine,
died after 4 or 5 days. Tissue taken from the tip of the ovary of the
worm, bowever, remained viable upto 46-49 days. He proved the life of
the cells by using a neutural indicator, phenol red, in the nutrient
medium. The indicator turned yellowish orange a8 the metabolizing
cells produced acids, causing the pH to change.

(Agricultural Research, October, 1961)
B, Panpa,

o

News and Views

English aud the Bciences .—.Dr. P. V. Cherian, Chairman of the
Madras Liegisiative Council, made a strong plea for retaining Fnglish
as the permanent medium of instruction for the sciences, * Medical
education is highly specialised and complicated ” be said ‘and linguis-
tic fanaticism should not lead doctors getting stranded without an
adequaté knowledge of the advanced sciences. National pride might
dictate that we should use our own language, but national pride must
pot conflict with national interest.”’

* * ¥

Seml.Dootors:—Dr. Cherian said lowering the standard of medical
education wonld be a crime against humaniby and would spell disaster.
Medical education, be declared, should not be tampered with by people
who wete not experts in the subject. * Hindu ', Madras. 6-11-61.

* * *

Dr. Radhakeishnan in a message broadcast on the eve of the
Gosamvardhan Day said * Any development plan for welfare of the
nation as s whole should include the well.being of its catble wealth”,
Let poople realise both are inter-dependent.

* * *
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Better to know than not to know at all:—-Dismissing a wirt
petition, His Lordship Mr, Justice G. IR. Jagadisan of the Madras High
Court observed ' Though as a general rule, seniority may facilitate and
help promotion, suitability, fitness and werit play a larger part. No
civil servant has claim to ask for promotion as of right and the giving
or refusal of promotion is a matter within the exclusive discretionary
domain of the ¢cxecutive authorities concerned in the watter .

* % *

Leather Waste :—A process for the manufacture of leather boards
from tanned leather shavings und trimmings, discarded in shoc factories
and tinncries has been developed at the Central Lieather Hesearch
Institaie, Madras. The boards can be used as in - soles for shoes.
About 3000 tons of leather trimnmings available annually arc discarded
as waste. It isestimated that nearly 25 lakhs worth of leather boards
can be produced from it, Commerce 18, Novr, 1961,

* * *

A wise man sperks:—Mr. Aldous Huxley said recently in Madras
“ Technology is advancing at headlong spced and that man is far from
prepared socially for this speed. The bewildering speed of its advance
has a deadly impact on society ”. Is India on the right path?
* * *

A Handsome Tribute :—President Kennedy said at a Press
Conference recently, after his talks with Prime Minister Nehru that
he did not know any figure in the world who was more committed to
individual liberty than Mr. Nehru. He further added * I have a high
regard for toe Prime Minister and it became higher still during our
conversations 7. That is from the first citizen of that land of liberty.
How do.s an average American feel ? He sectns to have said ** Prime
Minister Nehru is the greatest man in the world to-day ”.

* * *

South African Horse Sickness:—*‘ 1075 horses have dicd of South
African Horse Sickness in 23 districts in Madhya Pradesh’ reads a press
message. This dreadful disease appears o be establishing itself firmly
in this country also, Let us fight it out to the last ditch.

* * *

Cattle trade in Mysore:—-The Agricultural Minister of Mysore
told the Mysore Assembly that over 22,0000 familics were engaged in the
cattle breeding industry in the State and the annual turnover of the
cattle trade was near about Rs, 197 crores. He added that proposals for
establishment of Feed mixture plants in all suitable district centres
and silo-pits were under way.

* * *
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. invited by Prime Minister Nehru
dents abroad were 1DViU . r
Indianlgglila after completion of their s{:.ud\es and {1,011;1 1'.Scit i;e‘x‘nbut
o ret’um“oﬂ?h might be better off financially abr(?ad ; é-awmse
:l?mad. uld mbizg the adventure of building up & revolutionary lndi
o ehangit ies of stagnation”
face is changing a;fter cenfuries 0 s;eag ,
j the
" try has to be judged by
on Research:—‘‘ A coun _ ed by the
l’ﬁr. g:l?l:: does »’ said Mr. Nehru, Speakxng at &Vl\gzd‘:v?r:ﬁ }f:n::t
onca ¢ Whl Liet the profession be up and dom'g.h Ve want honest
oo T )y. h and not the countetfeit variety which stru he lend
pleceto_f ?ssﬁr;;a,lse glory. Such work 1s bound to be expose
gometim

or later, * *

daughter of Prime Ministexr
ice :—** Mrs, Sarah Heatl.l, :
British ﬁ?:g"wa.s fined £78 at Maimebury on Noven;b;rl 3;;] 01;
Harold M&((;l:)lﬁences of using an unlicensed automob%le t;nt e Sigid
‘fa&lch ?ife(fl‘);ta,tion for a vehicle licence. Mrs. Heath said tha

alse

' fra dh" ledu 124‘11—61. Where is India in such matters ?
i ud. ?
tion to de

¥ *

*

ioon Loan i—Mr. R. M. Nixon in & letter to the
. Tl}? o tell;tse‘;f tnl?e:erfl::t:l that America has givep I'ndm, ll;)ans .a.nd
“ Hinda dllic tune of three billion geventy-two mll}lon do9 allrls sﬁx;:ce
gra.t.lts o dependent ! Staggering, ig it not ? Hindu, 19-11-61.
India becamse 1B e*p § N
D1,:—We are glad to note that our
o G LSJO}::t’a.(;fz:;g .'.’l“r:;;)urer of the Indian Vetfarin&ry Assocla..
popular Jowm! Je chn has been ptomoted a8 Chief Vehf:r.ma,%'y Oﬁlcer,.of
tion, Dr. C. L. J0 £ I,V,Ia.dra.s. We offer our hearty felicitations to him
chCogpgr&;;;n :uccess in his new assignment, which is indeed a
and Wis

responsible one.

»* %
*

B.v.SC., M.R.0.V.8.:—We are happy to learn

i Joint Director of
has been appointed as the .
31 a: ]');;,g‘slz.r:’i{ci):sw?fawest Bengal. We most heartily congratulate
eteri

1 i k.

* o
M.R.0.v.8., M.8.:—We are happy that

N D 8, B.S¢C., . .
5 Mmé rf)al gshasabeen appointed as the Principal of the Bengal
r. M. =,

Veterinary College. We most heartily congratulate bim and wish him
e .

in hi work.
all success in his tiew sphere of : .

pr. D. R. Marwaha,
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Dr. Umesh Chandra Misra, B.Sc., M.R.0.V.8. :—We regret to record
the sad demise of Dr. U. C. Misra at Meerut on 4-4-61. He was s
Colonel in R.V.F.C. and was serving at the R.V.F.C. Centre and School
abt the time of his death. ¥e was a highly popular Army Veterinary
Officer.

* * *

Dr. P. Subbsrayndu, We regret to record the demise of
Dr. P. Subbarayudu, @¢.M.v.c., Retired District Veterinary Officer of the
erstwhile Madras State at Madras on 7-11-61.

Assoriation News

The Indian Veterinary Association

Proceedings of the meeting of the Managing Council held on
3-12-61 at 10 A. M,, at Hotel ** Dasaprakash, Madras.7.

Members present :—
Dr. T. Vinayaka Mudaliar, President 1. V. A., and
Editor I. V. J. (in the chair),
» V.8. Alwar, General Secretary, I, V. A., and
Associate Editor, 1. V. J.
,» C.I John, Jt. Secretary and Treasurer, 1, V. A.

1. Minutes of the last meeting held on 26-3-61 at hote]
¢« Aghoks '’ Madras were read and confirmed.

2. As noreply has so far been received from the I, C. A, R
to the resolution passed at the last meeting of the Council on't,h(;
question of an annual publication grant for the Indian Veterinary
Journal, the Secretary was requested to remind the I. C. A. R. about
the same.

3. Read the D. O. letter of the President to the Principals of all
the Veterinary Colleges in India on the enrolment of studeng
subscribers to the I, V. J. The Council looks forward to a gaod
response from all the colleges.

4, Read the representations made by the President to the
Government of Madras and to the Madras Corporation for the assign-
ment of a site to put up a building for the I. V. J, as well as the replieg
received. The President was requested to pursue the matter further.
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5. Read the reply sent by the Preside_nt ‘to the Government of
West Bengal for their communication justifying the transfer of the
Animal Husbandry Section from the Veterinary Depart'me.nt to the
Directorate of Dairy Development. Read also the detorxal in I. V. d.
on the question. It was decided to defer further actlop for the present
as the West Bengal Veterinary Asgociation was pursuing the matter.

6. Read the reply of the Government of Madras for the resolu-
tions passed at the 14th All-India Veterinary .Oonfereilce at Calcutta.
Resolved to communicate the reply to Resolution No. 7 to the Madras
Veterinary Association for further action.

7. Resolved to remind the Secretary, Indian Council of Agricul-
tural Research about Resolution No. 10 passed at the las_t; meeting  of
the Council on the nomination of the General Secretary Srl V. S. Alwar
as & Member of the Interim Indian Veterinary Council in the vacancy
caused by the resignation of Rao Bahadur V. R. Phadke.

8. Read the rules drafted for the award of Rao Ba,h?,dur
R. Swaminatha Iyer Memorial Prize by the members of the Corqmlttee
appointed for the purpose. The ﬁnal. draft based on the suggestions of
the members of the drafting Committee was approved. ) 'I‘h.e Gr.enera,l
Secretary was authorised to release the rules for publication in the
1. v.J. 1t was salso resolved fo give effect to the rules from January

1962.

The Council placed on record its grateful thanks to the following
members of the drafting committee for the help rendered in the finali-

sation of the rules :—

1. Dr. Bertie A. D’Souza, Principeal,
Madras Veterinary College, (Convenor)

2, ,, M. N. Menon, Director of Animal Husbandry, Kerala,

3. ,, D.R.Marwaha, Jt. Director of Veterinary Services,
West Bengal,

4. ,, P.S.Rajulu, Principal, Andhra Veterinary College,
Tirupati.

9. Read the correspondence with the Secretary-Treasurer,
World Veterinary Association on the affiliation of the Indian
Veterinary Association to the World Veterinary Association. The
Secretary was asked toget further clarification on the financial

involvement.

10. Read the letter from the Punjab Government about the
recognition of the Punjab Veterinary Association. The General
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%ecr?tgry was requested t0 communicate g copvy of th
unjab Veterinary Associati ' taki ,
i ¥ Associationu for taking further action,

11. Read the renewed appeal of the I
of the profession for coniribution Resery
resglved to remind the State Associations about t‘f{:ve f‘_lmd. It was
cations to them for a collection of 5 minimum of Rg ?2‘0"3}‘ comruni-
State and to request them to make vigorous effort t. 500/~ from: each
the response so for was far from satistactory § towards that end gg

letter to the

12, The Council ratified the upgrad;
clerk in the office of the 1. V. J. toiﬁi?g;nugnof\ the Dost of the second
¢ ceon

salary of Rs. 100/~ per month from 2-11-61 ntant on g starting

18, Read the correspondence about

Veterinary Conference. It was deoi

: as decided to i
Geperal Secretary and that of the Tiditor, I.‘?;)’n?;dér tthe report of the
tation at the conference at the next meeting of éh(. éguenq;:d for presen-
g ncil,

the ensuing 15th Indjan

5-12-61 1
Madras J V. 8. ALWAR,

General Seeretary

——

The Indian Veterinary Association

THE RESERVE FUND
An event of great im
. ' Portance to t i
[ndla,‘ took place in August 1924, 1t wlzfs :;etenflar
Veterinary Journal. ~ Circumstances v, o Birth of the Indian
profession took that bold step ang
pioneers cannot be too highly prajsed E
¢ - Ev
toiled hard under very adverse circumstanceesr -
so that the profession could prosper and oo e LV.J.

And now the hat is sent roy
venture on a sounder and firmer bas
sion of our profession.

nd so ag to

too much then to expect the profesg;
ssion to reg
for a Reserve Fund?  We hope not. O respond tq

us askj .
of help expected. We do not want to king us to indicate the extent

. Y put the
to any undue financial strain in these hard d;‘;,:mbzs (;lf the Profession
. the same ¢
lme, a
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certain amount of sacrifice is needed to make this fund a great success,
so as to make it worthy of our profession. So we feel that the follow-
ing scale of contribution will be quite reasonable. It could even be
paid in two or three instalments.

Class 1 Officers Rs. 100/- and above,
Class 11 Officers Rs. 50/- and above.
All others Rs. 25/- and above.

It is our ambition that no Veterinary Surgeon in this land should
remain without contributing to this fund. Brick by brick, this great
edifice of ours should begin to rise higher and higher. On the success
or otherwise of this venture, the solidarity of our profession depends.
“ Pay and Prosper”’ is the slogan we pass on to the members of our
profession. Jai Hind!

T. VINAYAKA MUDALIAR,
Editor, The Indian Veterinary Journal.

THE 1. V. J. RESERVE FUND
LIST OF CONTRIBUTORS

Rs. nP.

Amount acknowledged (November 1961 issue) ... 6,272.05

Dr. R, L, Deb Aijjal, Assam #¢) instalment 10.00
do. 5th instalment 10.00

Dr. C. G. Bhasker, S. I. T. C., Madras, 5¢h instalment 25.00
Dr. K. P. C. Nair, Madras Veterinary College 50.00
Dr. V. Ratnasabapathy, Madras Veterinary College 25.00
Dr. C. 1. John, Corporation of Madras, Ist instalment 15.00
Dr. S. L. Manjrekar, Veterinary College, Nagpur . 101.00

Total ... 6,508.05

Cheques, money orders and all correspondence should be
addressed to the Editor, The Indian Veterinary Journal, Madras-17.

THE 15th INDIAN VETERINARY CONFERENCE
AT MATHURA

Bulletin No. II

1. In order to suit the convenience of the President of the Conference,
the dates of the Conference have been changed to 29th, 30th and
318t January 1962. Delegates are requested to mske a particular
note of this change in dates. But there is no change in the venue of
the Conference. It will be held at Mathura under the auspices of
the U. P. Veterinary Association.

2, Shri Lakshmi Sahai, M.Sc., M.R.C.V.S.,, Animal Husbandry
Commissioner with the Government of India, has once again been
requested to preside over the Conference for the third fime in
succession and he has graciously consented to do so.

3. The time and place of the Conference with other details will be
furnished in the invitation to be issued as well as in the January

-



634 THE INDIAN VETKERINARY JOURNAL

1962 issue of the Indian Veterinary Journal, which will be released

a little in advance of its scheduled date.

As already announced the Delegation fee for ordinary members is

Rs. 5/- each and for the Reception Committee Rs. 10/~ each for

ordinary members and & minimem of Rs. 25/- each for special

class of members.

5. Free accommodation is being arranged for all the Delegates; but
the actual boarding charges will have to be et by them. Dele-
gates who intend attending the Conference with families are

requested to intimate the Confefence Secretary sufficiently early
for necessary arrangements.

6. The necessary Railway concession forms are expected to be ready
fgr release in the first week of January 1962. They can be obtained
glther from this oftice or the office of the Conference Secretary or

. from the Secretary of their respective State Veterinary Association.

The 'session promises to be a great success, With New Delhi,
Haridwar, Lincknow, Brindavan, Agra and even Varanasi (Banares)
s0 closeby, this is a chance which should not be missed. The old
City of Mathura born and brought up from an epic age, is calling.
Let us respond to her call.
7, First Strest, V. 8. ALWAR,
V‘dﬁ‘iﬁﬁsggf‘my'g General Secretary,
12—12—"%} The Indian Veterinary Association.

THE XXI U. P, VETERINARY CONFERENCE
and
THE XV INDIAN VETERINARY CONFERENCE

NOTICE

Members are requested to note the slight change in the dates of
the Conference. Both the above Con ferences will be held at
Mathura on the 29th, 30th and 31st January 1962,
. Shri L. Sshai, M.sc., M.R.c.v.S., Animal Husbandry Commissioner
with the Government of India has kindly consented to preside,
The time and place of the Conference at Mathura and other

details will be intimated in due course through special bullet;
through the Indian Veterinary Journal. &h o ulletins and

Professional papers and Resolutions to be moved at the Conference

are to be sent sufficiently early 50 as to reach the undersi
than 15th January 1962, igned not later

All remittances are to be made to Sri K. A. Raza
Veterinary Conference, Biological Products Section. J
Lucknow, U. P. ‘ ’

Mathura will just then be getting out of its chill
is better to come prepared with warm clothes and rug.

Treasurer,
Badshabagh,

weather ; but it
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Arrangements for visits to places of interest are under way and
the Delegates will duly be notified about the details on arrival.

Volunteers will meet the Delegates arriving by all important
trains but previous intimation will be helpful.

Liodging is free for all Delegates ; but boarding charges will have

to be met by the Delegates.
H. P. KAPOOR,
General Secretary,

U. P. Velerinary Association.

RBUIPDJ
A Laboratory Manual of Milk Inspection. By A, G. Aggarwala, B Sc. Hons,
(PB). MR .C,V.S,, (Lond). Lt Gol A1, R.O, V. S,1, (Rid.) and Radhey

Mohan Sharmu, L.v.P., P,G,. (Weybridge, UK,). P.V.S, 1901, 345 pages,
Rs. 16, Pubiishers. Asia Publishing tHHouse, Bombay,

The Laboratory Manual of Milk Inspection by Aggarwala and
Sharma is ome of the few books written by Indian authors on this
subject. The fact that the Manual had gone through four editions
marks its usefulness. The present edition is an improvement in its
content and presentation over the previous ones and will serve as &
useful reference book both to the graduate and under-graduate
students.

Although milk is important in human diet, it can also be a positive
danger to public health if its quality is not controlled and its freedom
from pathogens is not ensured. In these days of rapid dairy develop-
ment in India, milk assumes a national importance, requiring urgent
and accurate supervisory measures to ensure its wholesomeness to
consuming public. The Manual, by affording complete working
methods of such measures, serves eminently to fulfill this task. The
first eight chapters on general dairy husbandry and physiology of
lactation provide necessary prelude to the students for the more explicit
understanding of the experiments described subsequently. Chapters
nine and ten incorporate different available methods including Official
tests. Hower, full justice within the limited space of the Manual
cannot be met with to a vast and growing subject as Milk Inspection.

‘The Manual will be more useful, if tests on Microbiology of milk and

its products are expanded in number and in details with a special
emphasis on the detection of pathogens. While detailing the experi-
mental procedure, if explanatory notes are given, it will greatly help the
student to understand the test and appreciate its significance, The
Manual may more fittingly be redesignated as ‘‘ A Laboratory Manual
for Inspectlon of Milk and Milk products ** since it includes tests on
products also. Further, the theoritical details which have usurped the
much needed space of the Manual, may profitably be deleted to incorpo-
rate additional tests and expand the existing ones.

V. VENEKATASWAMI,

i —————
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Leverkusen, Germany

ANTIMOSAN : An injectable organic antimonial specific for bovine
schistosomiasis. Also indicated in stephanofilariasis in
cattle, haemorrhagic filariasis in borses, lungworm in
cattle, sheep and goats and dirofilariasis in dogs.

Bottles of 500 cc. Boxes of 5 bottles of 50 cc.
CATOSAL : Injectable organic phosphorus compound for acute
disturbances of the metabolism, in exhaustion and

weakness. For increasing physical power. For the

stimulation of the central nervous system in uncops-
ciousness.

Bottles of 100 cc.
A penicillin ointment ‘(100,000 [.U.) for the treatment
of streptococcal mastitis.

Boxes of 6 tubes of 7'5 g. each.
An ointment containing Masticillin and a broad-

spectfum sulphonamide for treatment of chronic ard
complicated cases of mastitis.

Boxes of 6 tubes of 7-5 g. each.
NAGANOL : The renowned remedy for surra. For prophylaxis,
can be applied i.m. in combination with hyaluronidase,
Bottles of approx. [4g., 28 8., and 100 g.

NEGUVON : A powerful anthelmintic and parasiticide for use in
domestic animals.

Containers of 100 g. and 1 kg. powder.
ODYLEN * A specific for skin diseases,
and eczema. Also effective ag
tation is relieved almost at on

Bottles of 100 cc.
PROLAN ad. us. vet, : Regulator angd activator of the sexual functions in males
and females. Indicated in the absence of heat or feeble

heat (frig_idity) due to ovarian hypofunction. Lack of
sexual desire in male animals.

Bozxes of 2 amps, of 250 LU.each + 2x5cc amps.

. of dist. water.
Bottles of 25 cc. oily suspension of Prolan contg.

PRO LA N-E-OIL : PROLAN with additio 200 L.U. per cc.
ad. us, vet. Bottles of 25 cc.

MASTICILLIN

MASTICILLIN “M*

especially mange, itches
ainst body vermin. f{yri-
ce after application.

n of vitamin E.

Sole Importers in India :

CHOWGULE & C0., (HIND) PRIVATE LTD.

P. 0. Box 1478, Bombay.j,

When writing to advertisers, please mention The Indian Veterinary Journal
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Egg production

is lowered by subclinical infection, the evers
present menace to poultry economy.

NEFTIN Controls subclinical infection and promotes positiw-'e
health, thereby maintaining maximum performance in
layers. The poultry farmer can obtain these benefits from
‘Neftin’ the economical way—by adding it 1o the feed
Jor only one week each month.

NEFTIN Controls many poultry diseases—including pullorum
disease, salmonellosis and coryza. In the event of an
outbreak prescribe treatment with ‘Neftin’. It is safe,
convenient and effective.

NEFTIN Is in use throughout the world, coutrolliqg disease—and
improving performance. Prescribe ‘Neftin’ with confi-
dence. It is available in containers of 1 Ib. (453 g.) and
7 1b. (32 kg.) from Pharmed Private Limited, Bombay,
Calcutta, Delhi and Madras.

& LIFE-SAVING NITROFURANS

Advisary literature and further information
are available from

Smith Kline & French (India) Ltd.
(Incorporated in England with limited liability)
141 Fort Street, Bombay 1

‘Neftin® (trade mark) brand of furazolidone:
Ind. Pat. No. 56634/56

- -

NF: PA9I Ind,

/

;o

Whan writing to advertisers, please mention The Indian Veterinary Journal,
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Rovimix A—
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‘ROCHE’ Syﬁthetic Vitamin A

Experiments carried out the world over have proved that or ani ma' feed‘s‘

Uic addition of Vitamin A to feeds has beneficial eff i
' ects =%

the growth of livestock. Roche, pioneers and leaders in t(l)x’; S

synthesis of vitamins, have specially developed Rovimix A %

for ensuring a regular and good supply of Vitamin A in

animal feeds. The growth, development, reproductive ‘ROCHE’
ability and general health of your livestock and poultry —Ploneers and leaders
are better when you add Rovimix to their feeds! In the synthesls

. ot Vitaming

ROCHE PRODUCTS LIMITED, Bombay 1
For deiailed information, please write to

Sole Distributors: QUL TRTRD) VOLTAS LiMiTED

Bombay * Calcutta + Madrzs * New Delhi »
Cochin - Kanpur + Secungrcbad . Ah:\eldgbng;nwon

Wrvraiia

When writing to advertisers, please mention

ADVERTISEMENTS

Rs. nP,
ASDELL: Fertility & Sterility in Cattle 1955, 227p. ilitd. ... 26 25
ANDERSON : Introductory Animal Husbandry 1958, 701p. illtd. ... 37 50
ANATOM]CAL & PHYSIOLOGICAL: Models of Sheep, Goat Horse &c. ... 30 00
ANDERSON: Introductory Animal Husbandry 1958, 701p. illtd, .. 37 50
BANHAM : Veterinary Surgeon’s Vade Mecum 1952 .. 10 94
BODDIE: Veterinary Therapeutics 1952, 208p. e 11 25
BRIGGS: Modern Breeds of Livestock 1957, 772p. ilitd. .. 35 00
BRITISH: Veterinary Codex 1953 .. 33 75
BUXTON : Salmonellosis in Animals 1957 illtd. ... 20 31
COFFIN : Manual of Veterinary Clinical Pathology 1953, 336p. iiltd. w31 50
COWIE: Pregnancy Diagnosis Tests 1948, 283p. illtd. “ 13 12
DUKE: Physiology of Domestic Animals 1958, 960p. 238 illps. ... 50 o5
ELLIS: Feeding of Farm Livestock 1954, 263p. illtd. e 15 70
GAIGER DAVIES: Veterinary Pathology and Bacteriology 1957rp. ilitd. ... 26 25
GARRIGUS : Introductory Animal Science 1960, 503p. 272 illns, .. 35 00
GILBERT : Mineral Nutrition of Plants and Animals illtd. 1950 .. 9 37
GILMORE: Dairy Cattle Breeding 1952, 604p. 173 illns. . v 33 00
HAGAN : Infectious Diseases of Domestic Animals 1961, 952p. illtd. . 57 50
HAGEDOORN : Animal Breeding 1954, 300p. illtd. . .. 14 62
HENNING: Animal Discases in South Africa 1949, 894p. 123 illns. .. 78 75
HERMAN-MADDER: ALl of Dairy Cattle 1953, 110p. 48 illns. .. 26 25
JONES: Veterinary Pharmacology & Therapeutics 1957, 944p. 100 illns. ... 57 50
KENNETH: Gestation Periods 1953 illtd. . e 6 00
LUSH: Animal Breeding Plans 1958rp. 443p, 50 ilins. . 37 50
MACKAY-MACKARTNEY : Handbook of Bacteriology 1960 e 25 00
MAHADEVAN: Dairy Cattle Breeding in the Tropics 1958 illtd. e 12019
MANN : Biochemistry of Semen 1954, 240p. illtd. .. 13 00
MAYNARD : Animal Nutrition 1950, 474p. illtd. (Asian Edn. 1) .. 15 00
MERCHANT : Veterinary Bacteriology and Virology 1961. 850p, ... 62 50
MILAVNOV: Stock Breeding and A1, of Livestock in USSR illtd. 1960 ... 20 00
MILLER-ROBERTSON : Practical Animal Husbandry 1959, 607p. illtd. ... 19 69
MORRISON: Feeds and Feeding 22nd ed. 1957rp. 1165p_illtd. ... 48 75§
do do (abridged edition) .. 24 37
MURRAY : Anatomy of Man and other Animals 1951 illtd. . ... 15 00
NICHOLS: Livestock Improvement in relation to Heredity & Environment ... 11 00
NORDAY : Livestock Judging Handbook 1960, 398p. 295 illns. e 2250
PERRY: A.lL of Farm Animals 1960, 341p. illtd. (Just out) o . 32 50

PROCEEDINGS of the International Congress on Artificial Insemination
1956 in 3 parts per set ... 48 75
RENSBURG : Breeding Problems and Artificial Insemination 1957,249p. ... 27 50
SMITH-JONES: Veterinary Pathology 1957, 959p. 661_ illns. .. 78 75
SMYTHE: Veterinary Ophthalmology 1958, 387p. 59 illns. .. 26 25
SRINIVASAN: Mat. Medica & Therapeutics for Vety. Students 1960 .. 14 00
THOMPSON : Elementary Veterinary Science 1952, 474p. 35 illns, .. 13 50
UDALL: Practice of Veterinary Medicine 1954, 826p. 116 illns. . 44 69

VETERINARY COUNTER PRACTICE (renamed Chemist’s Vety.

Handbook) 1955 ... 22 50
WAY: Anatomy of the Bovine Foot 1954 ilitd. .. 22 50
WHITE: Animal Castration 1953, 230p. 254 illns. . .. 45 00
WIRTH: Veterinary Clinical Diagnosis 1956, 240p. 213 illns. o 15 62
WOODMAN : Rations for Livestock 1957, 153p. illtd. : . 4 50
WOOLRIDGE : Farm Animals in Healtb and Disease 1954, 463p. illtd, .. 24 37
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Ocean Surgical Company, New Delh; Rinderpest Eradication Scheme

BRAND VACCINATED ANIMALS WITH

“P.E.W. BRANDING INK" ° X
|

If you have not so far dealt with the oldest and  foremost
Company for the manufacture of Veterinary In
“mfud supplies, please do not hesitate to qsk
e instance the most trusted of

struments

now in first
your suppliers.

KLY i o
VQCEAN SURGICAL CO

— @ tn

Beware of Imitation — Do not be misled by spurious makes
‘ ) R I TP
(Supplicrs of Veterinary Needs) - Ty,
Post Box No. 2523 ey
2, ORIGINAL ROAD — KAROL Bagu T /O ~=.-. .
NEW DELHI-S.
DEANCHES @

» tholic Church Building, Hazrat Ganj, LUGKNOW, (U, P)
rma Building”, M, I. Road, JAIPUR, (Rajasthan.)

A scientific chemical combination.

lasting and distinctly visible brgnd, usuable on Cattle
:x;?idlll;:;faallocs an%i other domesticated animals. Application is
very easy, quick and absolutely economical. No wastage. Already
in use in all Indian States. Innumerable animals have been
branded in all States under Rinderpest Eradication Scheme with
success.

i i ly upto follicular layer
It permeates into the layers of the skin evenl ‘
ovcpr the branded arca and forms an antiseptic dry scab that peels
TeLEGRAMS : * OSIISURGICO ' TELEPHONE: 5339

: 2
% off in a few weeks, leaving a well defined visible brand mark. It
6
4
Q
§
%

does not produce any open wound and thus prevents extraneous
“M_
_Poultry Books

infection. : -
Approved by

BARGER-CARD : Diseases & Parasitos of P

BIESTER: Diseases of Poultry 1939 1103

CENTRAL RINDERPEST CONTROL COMMITTEE,”
CARD : Farm Poultry Producti

. Rs. nP.
oultry '58 408p, g4 illns, €250
p. 358 illns.

on 1948 230p, fita, oo’
do. Poultry Production 1956rp, 416

COOK : Approved Practices in Pouliry

NEW DELHI.

o 4 b
P. 216 illns. 4 platag : %

ATES OF

ALREADY SBUPPLIED TO ALL THE DIRECTOR

YETERINARY BERYICES AND ANIMAL HUSBANDRY
IN INDIA.

TRY ON YOUR ANIMALS ALSO.

" This be supplied in any quantity on order. Use our make
Z:clcs:i:?rtlype ot? pBranding Iron manufactured for the purpose.

N e 2% 50
Production
BARRON : Poultry Farmer's

Yeterinary Boak 19 ilitd, o 12 50
GIBBS : B Guide o Sexing Chicks 1954 firg, o0 L
GRAY : Dissases ot Poultry 1958 1itd, w1150
HADLINGTON : Australian Poultry Baok ilitq, - W50
HAGEDOORN .
HALE OGIER :

HOWES :
HURD : Modern Poultry Farming 1956

Poultry Breeding 1953 jljtd. 00
Table Poultry Production 1953 fljtd. -
Modern Poultry Management ilitd. 2 é;
LEWIS : Productive Poultry Husbandry 1914 (rare book) '137 50
MARSDEN " Turkey Management 1955 999p, fully ilitd, - 20) 00
MAY: Natural Hatching & Rearing 1957 o 42 B0
MORRIS : Poultry Keeping for Profit iiltd. - 0 fi()
OGIER; Table Poultry Production 1943 illtd,
POWEL.-OWEN : Poultry Breeding & P

) 47
roduction 1855rp, iinrq, 31

do, Complete Poultry Book 1053 illtd.
PRIER - urkey Diseases 1953 181p. §1

G.T.Y. SETS AND STAINLESS G.T.¥. NEEDLES
ARE ALSO SUPPLIED BY US.

2 3 97

illns w 5

. B

ROBINSON : ™odern Poultry Husbandry 1957 550p. illtd. w150 5
ROGER-CAMPBELL : Profitable Poultr

¥ Keeping {n India ilt4, oo %‘2'
ROMANOFF: Avian Embryo 1960 firgt edn. abt, 1330D, ihtd, s 35.00 )

4w »
TITUS - Scientific Feeding of Chickens ilitd, 1112 o
WINTER - FUNK : Poultry Science & Practice 1960 692p. 262 illns.

*

(6
37 no

" For further particulars, please apply fo:

Order your requirements from ————————

SARCOR BOOK COMPANY

PALLIARARAY ROAD — MATTANCHERT — Cocain 2 (8. INDIA),

PAUL’S ELECTRO WORKS

o

39, JORAPUKER SQUARE - POST BOX No. l}l406\v
- CALCUTTA-6 |
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