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INFORMATION FOR CONTRIBUTORS TO
ANIMAL PRODUCTION

Animal Production publishes papers on original research provided that they
have not been and, with the exception of authors’ summaries, will not be
published elsewhere without the Editors’ written permission. Authors’
summaries can be reproduced if full acknowledgement of the source is made.
Contributions may be in the field of animal production, or in any related
scientific field. Reports on techniques will also be considered but only as
appendices to scientific papers.

Manuscripts should be typewritten in double spacing with wide margins and
the lines on each page should be numbered. Two copies of the typescript
(one of illustrations) should be sent to

Dr. Gerald Wiener,

A.R.C. Animal Breeding Research Organisation,

West Mains Road, Edinburgh 9.
Manuscripts are not returned with the proofs; authors should therefore
retain copies.
Length of papers should not normally exceed the equivalent of 6,000 words,
inclusive of tables, text figures and references.

Hllustrations (figures and plates) should be simple and few, otherwise a
charge may have to be made to authors. Legends should be typed on a
separate sheet.

(a) Diagrams should be drawn in Indian ink, about twice the size of the
finished block, on Bristol board or stout tracing paper. Photographed
diagrams are also accepted. Lettering inside the framework of the
diagram should be inserted in Indian ink. Marginal lettering may,
if preferred, be inserted lightly in pencil. Costs of touching-up
diagrams found to be incomplete or unsuitable for line-block
reproduction will be charged to authors.

(b) Photographs intended for half-tone reproduction should be on glossy
paper. They will be accepted only if found necessary by the Editors.
Part of their cost may have to be borne by authors.

(c) Colour plates will not be accepted unless authors bear the cost.

Tables should be as simple and as few as possible; if they are very large or
numerous a charge may have to be made to authors. When constructing
tables, it would be helpful if authors would take into account the size and
shape of the pages of Animal Production.

(Continued on inside back cover

Single number, 17s. 6d. or $2.75 net. Annual subscription, 45s. or $7.50
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ADVERTISEMENTS i

BRITISH POULTRY SCIENCE

CONTENTS OF VOLUME 5, PART 1, JANUARY 1964

TyLer, C. and Geake, F. H. Egg shell strength and its relationship to thickness, with
particular reference to individuality in the domestic hen.

TyLEr, C. and Geakg, F. H. The testing of methods for cracking egg shells, based on
paired readings from individual eggs and the measurement of sdme effects of various
treatments.

TYLER, C. and GEAkE, F. H. The testing of methods for crushing egg shells, based on paired
readings from individual eggs and the measurement of some effects of various treat-
ments.

TyLER, C. and GEAKE, F. H. A direct comparison of certain cracking and crushing methods
used for measuring shell strength.

HuntoN, PETER. Genetics of egg shell colour: covariance with egg number and egg size.

Payng, C. G., LAMMING, G. E. and Lewis, D. Synthetic oestrogens in the production
of roasting fowl. I. Dietary energy—protein balance.

WENTWORTH, B. C. and MELLEN, W. J. Effects of spermatozoal antibodies and method of
insemination on the fecundity of domestic hens.

MEerrITT, E. S. Pre-incubation storage effects on subsequent performance of chickens.

TempeRTON, H. and Cassipy, J. Phosphorus requirements of poultry. 1. The utilisation
of phytin phosphorus by the chick as indicated by balance experiments.

TempPERTON, H. and Cassoy, J. Phosphorus requirements of poultry. II. The utilisation
of phytin phosphorus by the chick for growth and bone formation.

TeMPERTON, H. and Cassipy, J. Phosphorus requirements of poultry. III. The effect of
feeding a vegetable type diet without supplementary phosphorus to turkey poults.
FARRELL, A. J. and BARNES, ELLA M. The bacteriology of chilling procedures used in

poultry processing plants.
This journal is published three times a year. The annual subscription
is 60s. (U.S.A. $10.00), single parts 22s. 6d. (U.S.A. $3.75). Orders and
subscriptions may be sent to any bookseller or direct to the publishers:

OLIVER AND BOYD LTD
Tweeddale Court, 14 High Street, Edinburgh, |

JOURNAL OF DAIRY SCIENCE

OFFICIAL PUBLICATION OF THE AMERICAN DAIRY SCIENCE ASSOCIATION
SINCE 1917

S. T. CouLTER, President, University of Minnesota, St Paul
H. F. JUDKINS, Secretary-Treasurer, 32 Ridgeway Circle, White Plains, N.Y.
E. O. Herrep, Editor-in-Chief, University of Illinois, Urbana

Some Papers published in the February issue:

G. C. KRESHECK, Q. VAN WINKLE and I. A. GouLp. Physical Changes in Milk Proteins at Elevated Tem-
peratures as Determined by Light Scattering. Iand IL.

E. BErLIN, N. M. HowaRD and M. J. PALLANsCH. Specific Surface Areas of Milk Powders Produced by
Different Drying Methods.

C. A. KipDY, J. O. JounsTON and M. P. THOMPSON. Genetic Polymorphism in Caseins of Cow’s]Milk. I.

B. R. BAUMGARDT, W. J. BYER, H. F. JumaH and C. R. KRUEGER. Digestion in the Steer, Goat and Artificial
Rumen as Measures of Forage Nutritive Value.

C. A, ZiT1LE, L. A, RICHARDSON, E. F. MCFARREN, J. E. CAMPBELL, R. G. JENSEN, L. A. WISHNER, W. F,
SurpE and B. L. HERRINGTON. Symposium: Dynamic State of Milk,

This Journal is published monthly. The annual subscription rate is $20.00 in the United States and Canada
and is $20.50 in all other countries, post paid. .
Subscriptions should be sent to the Garrard Press, 510 North Hickory Street, Champaign, Illinois.

Membership dues to the Association are $12.50 per year, including the Journal of Dairy Science. Dues should
be sent to Dr H. F. Judkins, Secretary-Treasurer, 32 Ridgeway Circle, White Plains, New York.
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ii B ADVERTISEMENTS

ANIMAL
BEHAVIOUR

Editor: Alastair N. Worden (Huntingdon)

‘ Animal Behaviour is the official journal of the Association for the Study of Animal

Behaviour and of the Section of Animal Behavior and Sociobiology (Ecological
Society of America and the American Society of Zoologists) and publishes original
papers on animal behaviour and related subjects from contributors in many
countries, as well as reports of researches, book reviews and reports of the
proceedings of the Association and the Section.
Animal Behaviour is one of the foremost journals in this field; in recent years
it has been considerably enlarged and it is now published three times a year in
issues of about 200 pages. Volume XII is current in 1964. This expansion
reflects the increasing importance of the subject and the extent to which Animal
Behaviour is used by behaviourists and others as one of their major sources of
information on the progress of research in this field.

Annual Subscription 100s., U.S.A. and Canada $17.50

Bailliere, Tindall & Cox

7 and 8 Henrietta Street, London WC2

A MONTHLY REVIEW OF VETERINARY SCIENCE
Editor: J. A. LamNg Chairman of Editorial Board: Sir JoHN RITCHIE

bV

EST.
1875
Recent and future Papers include:
® L]

The Brlt]_Sh Sinclair: Studies on the Anaemia of Ovine Fasciol-
iasis. Carnaghan, Crawford: Relationship between
: Ingestion of Aflatoxin and Primary Liver Cancer.
Veter mnar y Young: Artificial Insemination and Genetic Improve-
ment of British Sheep. Fisher, Pirie: Malformations
J Olll'llal of the Ventricular Septal Complex in Cattle. Loomis,

Keep: Choroid Plexus Papilloma in a Dog. Schipper:

This, the oldest veterinary
periodical in the Brirish
Commonwealth, has
always maintained the
broadest interest in animal
welfare including regular
articles on breeding and
nutrition

Annual Subscription 70s.
U.S.A. & Canada $12.00

Rates and Routes of Sulphonamide Excretion in the
Cow: Blood Levels following Single Intravenous and
Oral Administrations. Black: The Development of a
Preventive Routine against Nematodirus Disease of
Lambs. I. Administration of Bephenium Com-
pounds at 21-Day Intervals. Innes: Pathology and
Pathologists.

Retrospect Book Reviews

Bailliere, Tindall & Cox

l 7 and 8 Henrietta Street, London WC2
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Do YOU know the developments taking
place in the world’s dairying centres?

DAIRY SCIENCE ABSTRACTS

compiled from world literature by the

COMMONWEALTH BUREAU OF DAIRY SCIENCE
AND TECHNOLOGY
SHINFIELD READING ENGLAND

brings that knowledge to the dairy scientist and technologist. Every month
in its review articles and its abstracts will be found information on research
and development reported in all branches of dairying throughout the world.

Annual subscription 70s. to subscribers in the Commonwealth and
the Republic of Ireland whose governments contribute to the
Commonwealth Agricultural Bureaux.

140s. to subscribers in non-contributing countries.
Order it through your bookseller or direct from

COMMONWEALTH AGRICULTURAL BUREAUX

CENTRAL SALES BRANCH
FARNHAM ROYAL -+ SLOUGH °+ ENGLAND

Some publications of

THE COMMONWEALTH BUREAU OF
ANIMAL HEALTH, WEYBRIDGE

Periodicals:
The Veterinary Bulletin (monthly)
Annual Subscription  200s.

or $30.00. (Reduced rate to
residents in British Common-
wealth or Republic of Ireland—
80s.)

Books:

Fungal Diseases of Animals by
G. C. Ainsworth and P. K. C.
Austwick (1959). Price 20s.
($3.00)

Index Veterinarius (quarterly)
Annual Subscription 300s.
or $45.00. (Reduced rate to
residents in British Common-
wealth or Republic of Ireland—
140s.)

Salmonellosis in Animals by
A. Buxton (1957). Price 25s.
($3.80)

Orders through any major bookseller or direct to:
COMMONWEALTH AGRICULTURAL BUREAUX

FARNHAM ROYAL, BUCKS
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ANIMAL BREEDING ABSTRACTS

Brings the latest information from
Sources not always available

To international

Research workers,

And contains review articles of
Current interest as well as

Titles and

Summaries of all important papers on animal breeding

If you live in the British Commonwealth or Republic of Ireland you
can have this valuable guide to the latest literature on livestock
breeding and production on your desk at the beginning of March,

June, September and December for 65s.*

For an extra 25s. you can order your Animal Breeding Abstracts

printed on one side only, suitable for mounting on cards.

*The subscription in Prepared at the
non - contributing Commonwealth Bureau of Animal
countries is 140s. Breeding and Genetics, Edinburgh

Subscriptions should be sent to

Commonwealth Agricultural Bureaux
Central Sales Farnham Royal

Slough, Bucks., England
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THE EMPIRE JOURNAL OF
EXPERIMENTAL AGRICULTURE

THIS JOURNAL offers agricultural research workers a medium for dissemin-
ating the records and results of their investigations on the feeding and manage-
ment of livestock, cultivation and manuring of crops, trial of farm machinery,
agricultural economics, and experimental technique.

Vol. XXXII. No. 126 CONTENTS April 1964

W. J. A. PAYNE: The Origin of Domestic Cattle in Africa.

R. Rose INnNes and G. L. MaBey: Studies on Browse Plants in Ghana. 1.
Chemical Composition: (2) Monthly Chemical Analyses of seven Species
of Trees, Shrubs and Vines Browsed by Free-ranging Cattle on the Accra
Plains.

G. L. Masey and R. Rose INNes: Studies on Browse Plants in Ghana: II.
Digestibility: (@) The Digestibility of Griffonia Simplicifolia from Accra
Plains using Local Cattle as Experimental Animals.

E. CressweLL and W. THomsoN: An Introductory Study of Air Flow and
Temperature at Grazing-sheep Heights.

R. M. MerepitH: The Effects of Planting Density and Manuring on the Yields
of Bunch-type Groundnuts.

J. M. Munro and R. A, Woobp: Water Requirements of Irrigated Maize in
Nyasaland.

S. H. EveLyN and I. THORNTON: Soil Fertility and the Response of Groundnuts
to Fertilisers in the Gambia.

R. L. Davipson: Natural Regeneration of Grassland on Fallows with and with-
out Fertilizers in South Africa.

V. ABEYWARDENA: Statistical Control of Variability in Coconut Experiments.

B. A. C. Eny1: Note on the effect of Split Application of Ammonijum Sulphate
on the Growth and Yield of Rice.

Royal 8vo.

20s. net. Annual subscription (four numbers) 60s. ($2.93) pors:t frz2

OXFORD UNIVERSITY PRESS
AMEN HOUSE, LONDON E.C4
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vi ADVERTISEMENTS

The Journal of Dairy Research

LisT oF SHORTENED TITLES, VoL. 31, No. 2. JUNE 1964

Subscription price per Volume of 3 parts 80s. Single parts 30s.

Factors influencing stickiness of butter. F. I. THoMasos and F. W. Woob.
Studies on the «-casein complex. R. BEEBY.
Proteinases of Staphylococcus lactis. 1. J. MCDONALD,

Making cheese under controlled bacteriological conditions. K. D. Perry and
W. A. McGILLIVRAY.

A meter for measuring pulsation ratio in milking machines. C. C. THieEL and
D. N. AKaM.

Phosphoamidase action of rennin. R. K. Aivar and G. M. WALLACE.
Steam distillation of taints from cream. F. H. McDowALL.

Caseine « de la caseine colostrale. B. RIBADEAU-DUMAS et MONIQUE VEAUX.
Homogenization of milk and cream. J. D. S. GouLDEN and L. W. PHIPPs.

Review. Nutritive value of milk and milk products. J. W. G. PorTER and G. A.
GARTON.

Cambridge University Press, Bentley House, 200 Euston Road, London, N.W.1

THE JOURNAL OF AGRICULTURAL SCIENCE

VoL. LXII, PArT 2, APRIL 1964

NEsTEL, B. L. and CrReex, M. J. Animal production studies in Jamaica. I. Introduction.

Creek, M. J. Animal production studies in Jamaica. II. The development and evaluation
of a field programme of calf weighing.

Creek, M. J. and NEestEL, B. L. Animal production in Jamaica. IIL. The effect of dam
age upon the 210-day weights of calves, and the response of male and female calves
to different environments.

NEsTEL, B. L. Animal production studies in Jamaica. IV. The costs of developing and
maintaining pangola grass pastures.

NEesTEL, B. L. and CREEK, M. J. Animal production studies in Jamaica. V. Live-weight
production from pangola grass used for rearing and fattening beef cattle and the
economic implications of the yields.

MEES,fG. l? and ToMmLiNsoN, T. E. Urea as a fertilizer. Ammonia evolution and brairding
of wheat.

BrLaxTer, K. L. and WainMaN, F. W. The effect of increased air movement on the heat
production and emission of steers.

DykKE, G. V. Restricted randomization for blocks of sixteen plots.

IverseN, SIMON. Evaluation of the number of spermatozoa in bull semen. A comparison
between electronic counting, light scattering and absorptiometry.

TAYLOR, ST C. S. and YoUNG, G. B. Variation in growth and efficiency in twin calves.

EpsTEIN, H. and HErz, A. Fertility and birth weights of goats in a sub-tropical environ-
ment.

PaTTERSON, D. S. P. Some liver enzyme levels in the late pregnant and early parturient

E ewe and the effect of dietary restriction in late pregnancy.

tc., etc.
Articles are illustrated with plates and figures
The Journal of Agricultural Science is issued bi-monthly. Subscription (65s. per
volume of three parts, two volumes yearly) may be sent to any Bookseller, or to the
Cambridge University Press, Bentley House, 200 Euston Road, London, N.W.1.
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THE BRITISH JOURNAL OF NUTRITION

Shortened Versions of Titles from Vol. 18, No. 2 June 1964

Parotid saliva and rumen digestion in the sheep. By A. D. WILSON.

Faecal excretion products of cholic acid in man. By ARNE NORMAN.

Nitrogen balance studies with the milk-fed lamb. 1 and 2. By D. M. WALKER
and G. J. FAICHNEY.

Nutritional diarrhoea in the milk-fed Jamb and intake of sugar. By D. M. WALKER
and G. J. FAICHNEY.

Storage and transport of vitamin A, and protein intake. By UrMiLa K. VAKIL,
O. A. RoeLs and M. Trour.

Measurement of change in body-weight. By T. KuosLA and W. Z. BiLLEwICZ.

Lysine and milk-protein supplements, and the protein efficiency ratio of wheat
macaroni. By G. S. BAINS, S. VENKATRAO, D. S. BHATIA and V. SUBRAHMANYAN.

Studies of protein requirements of ruminants. 3. By R. C. ErLuiorT and J. H.
Topps.

Diet, plasma cholesterol level and atheromatous degeneration in the rabbit. By
J. H. Moore and D. L. WILLIAMS.

Vitamin A deficiency and the content of three forms of vitamin A in hen’s eggs.
By P. A. PLack, W. S. MiLLER and C. M. WARD.

Combined Subscription for The British Journal of Nutrition (4 issues) and
The Proceedings of the Nutrition Society (2 issues) is £7 per annum.
Cambridge University Press, Bentley House, 200 Euston Road, London, N.W.1

NUTRITION ABSTRACTS AND REVIEWS
published by the
COMMONWEALTH BUREAU OF ANIMAL NUTRITION

Rowett Research Institute, Bucksburn, Aberdeen, Scotland

A quarterly publication bringing together in abstracts whatever is available
of the world literature on human and animal nutrition in all its aspects. Each
number contains a Review Article dealing with some subject of current interest.

Volume 34, for 1964, costs 220s. and orders are now being recorded. Certain
concessions are available to Commonwealth subscﬁbers; details may be obtained
from the Secretary, Nutrition Abstracts and Reviews, at the address shown above.

CONSULTATION SERVICE

The Bureau is prepared, within the limits of its information, to answer enquiries
from workers in laboratory research, field investigations or nutritional planning,
but not from commercial sources, who do not themselves have access to the necessary

literature.
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THE JOURNAL OF THE
AUSTRALIAN INSTITUTE OF AGRICULTURAL SCIENCE

ConNTENTS—VoL. 30, No. 1. MarcH 1964

Articles

The effect of water stress on plant growth, by C. T. GATES.

Population ecology and pest control, by P. W. GEIER

Plastéc pipes for sub-surface drainage installations, by J. GRoot OBBINK and J. V.

EEKAMP.

Notes on arthropod resistance to chemicals used in their control in Australia, by
R. W. KERR.

Investigations on the feeding of beef cattle in the Katherine region, N.T., by M. J. T.
NorMAN and G. A. STEWART.

Letters

Why keep it dark? ANON.

Rural Advisory Groups, by A. C. SUNDSTROM.

Registration of agricultural scientists, by A. W. HumpuRIes; N. J. HALSE

Management training, by B. a’B. MARSH.

Why extension? by R. N. FARQUHAR.

Book Review

Talks

The legacy of a legume

Phosphate uptake by plants

The contribution of pasture plant improvement to Australian agriculture, by J. R.
McWILLIAM.

News Items

Institute Affairs

Enquiries should be addressed to the
Business Manager
226 Clarendon Street
East Melbourne, C. 2
Victoria, Australia

VETERINARY ENTOMOLOGY AND ACAROLOGY
FOR INDIA

by S. K. Sen and T. B. Fletcher
834 pp. (61" x9%") 1962. 232 figs. 50 plates. 45s. ($6.00)

This publication by the two eminent Entomologists deals with the
insects, ticks and mites which are of great importance from the veterinary
point of view. They have been classified to suit the needs of the veterinary
workers. Bionomics, breeding techniques and measures for control of
important species have been exhaustively dealt with. Exhaustive lists of
reference to literature have been given at the end of each species. This
truly informative book aims to meet the requirements of all categories of
veterinary workers whether in field work, research or teaching.

Copies available with
The Business Manager

Indian Council of Agricultural Research
Krishi Bhavan, New Delhi, INDIA
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