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INFORMATION FOR CONTRIBUTORS TO
ANIMAL PRODUCTION

Animal Production publishes papers on original research provided that they
have not been, and will not be, published elsewhere in whole, or in part,
without the Editors' written permission. 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,
preferably, 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,
6 South Oswald 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.

Illustrations (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 cow

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

THE SEMEN OF ANIMALS AND

ARTIFICIAL INSEMINATION

EDITED BY J. P. MAULE

TECHNICAL COMMUNICATION NO. 15 OF THE COMMONWEALTH BUREAU

OF ANIMAL BREEDING AND GENETICS

A comprehensive and up-to-date review of progress in the artificial insemina-
tion of farm livestock, poultry, dogs and laboratory animals.

Extracts from recent reviews :—

. . . a book in which the whole subject of artificial insemination is
treated systematically in a full, concise and clear manner . . . extremely
suitable for study by all who are connected with A.I.—Tijdschrift voor

Diergeneeskunde.

. . . is likely to be a standard work for some time to come.—Veterinary

Record.

. . . is well documented. Techniques and procedures are accurately
described and vividly illustrated.—Journal of Animal Science.

. . . should be in the library of every A.I. organisation and available
for all students and research workers in the field.—A.I. Digest.

420 pp. 2000 references 33 illustrations Price 60s.

Orders may be placed with any major

bookseller or sent to

COMMONWEALTH AGRICULTURAL BUREAUX
CENTRAL SALES BRANCH

FARNHAM ROYAL BUCKS. ENGLAND
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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 pro-
ceedings of the Association and the Section.
In 1962 considerable expansion of Animal Behaviour took place. Not only did
the journal increase in size but it more than maintained its position as one of the
foremost journals in this field. In 1963 further development will occur; starting
with Volume XI publication will be three times a year in issues of over 200 pages,
an increase of rather more than 50 per cent over 1962. This considerable
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 & 8 Henrietta Street, London WC2

A MONTHLY REVIEW OF VETERINARY SCIENCE

British Veterinary Journal
Editor J. A. LAING Chairman of the Editorial Board Sir JOHN RITCHIE

The oldest veterinary periodical in the British Commonwealth.
It has always maintained the broadest interest in animal welfare
with regular articles on Breeding and Nutrition. The following
papers appear in the January 1963 issue.

Cockrill: The Future of the Veterinary Profession: International Veterinary
Trends.

Donald: Modern Trends in Animal Health and Husbandry: Livestock Genetics.
Dalling: Veterinary Education: the First Meeting of the FAO/WHO Expert

Panel on Veterinary Education.
Sankin: Natural Oestrogens associated with Abortion in Cattle in Northern

Ireland.
Nestel/Creek: Oestrus Synchronization in Hybrid Beef Heifers Following the Oral Use

of 6-Methyl-Yl-Acetoxy Progesterone.
GrayjStebbings: An annotated bibliography of surveys of the incidence of diseases of

farm animals and birds in Great Britain, published during 1931-61.
Part V. Sheep (Surveys 130-158).

Annual subscription 70s. U.S.A. & Canada $12.00 Post free

BAILLIERE, TINDALL & COX

7 & 8 Henrietta Street, London WC2
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ADVERTISEMENTS iii

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 100s.

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, WEYBRID6E

Periodicals:
The Veterinary Bulletin (monthly) Index Veterinarius (quarterly)
Annual Subscription 120s. Annual Subscription 200s.
($18.00) ($30.00)

Books:
Fungal Diseases of Animals by Salmonellosis in Animals by
G. C. Ainsworth and P. K. C. A. Buxton (1957). Price 25s.
Austwick (1959). Price 20s. ($3.80)
($3.00)

Orders through any major bookseller or direct to:

COMMONWEALTH AGRICULTURAL BUREAUX
FARNHAM ROYAL, BUCKS
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iv ADVERTISEMENTS

JOURNAL OF DAIRY SCIENCE
OFFICIAL PUBLICATION OF THE AMERICAN DAIRY SCIENCE ASSOCIATION

E. O. HERREID, Editor-in-Chief, University of Illinois, Urbana
H. F. JUDKINS, Secretary-Treasurer, White Plains, N.Y.

CONTENTS VOL. 45, No. 11, NOVEMBER 1962 includes:

ROSE, DYSON. Factors Affecting the Heat Stability of Milk.
CHANDAN, R. C , CARRANCEDO, M. G. and SHAHANI, K. M. Sensitivity ofMicrobial Lipases to Antibiotics.
LUNDSTEDT, ERIK. Citrated Whey Starters. I. Growth Patterns of Starters and Their Aroma Bacteria When

Cultivated in Rennet Whey or Cottage Cheese Whey Citrated with the Addition of Five Per Cent Trisodium
Citrate, Pentahydrate.

DILL, C. W., ROBERTS, W. M. and AURAND, L. W. Production of Sulphur Compounds in Skim Milk Heated
by Direct Steam Injection.

KING, R. L. and HEMKEN, R. W. Composition of Milk Produced on Pelleted Hay and Heated Corn.
RADER, E. R., LUDWICK, T. M. and RICHARDSON, D. O. Abnormal Mammary Development of the Young

Dairy Heifer and Its Association with Future Performance.
SUTTON, J. D., MCGILLIARD, A. D. and JACOBSON, N. L. Technique for Determining the Ability of the Reticulo-

Rumen of Young Calves to Absorb Volatile Fatty Acids at Controlled pH.
LEWIS, T. R. and EMERY, R. S. Intermediate Products in the Catabolism of Amino Acids by Rumen Micro-

organisms.
SCHMIDT, G. H., CHATTERTON, R. T., JR., and HANSEL, WILLIAM. Histological Changes During Involution of

the Mammary Glands of Ovariectomised and Intact Lactating Goats.
FOOTE, R. H., BRATTON, R. W., HENDERSON, C. R., SHANTZ, E. M., and POLLARD, J. K. Survival of Bovine

Spermatozoa at Room Temperature in Citrate and Cornell University and Tris Extenders Containing
Whole and Fractionated Coconut Milk.

SEGNER, W. P., FRAZIER, W. C. and CALBERT, H. E. Method for the Determination of Rates of Spore Inactiva-
tion at Ultra-High Temperatures.

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.

THE JOURNAL OF THE
AUSTRALIAN INSTITUTE OF AGRICULTURAL SCIENCE

CONTENTS—VOL. 28, No. 3. SEPTEMBER 1962

Articles
In search of yield, by C. M. DONALD.
Education and training for the dairying industry, by E. MUNCH-PETERSEN.
C.S.I.R.O. Liaison publications link research and extension, by K. LOFTUS HILLS.
Economic guidance of agricultural research in northern Australia, by J. J. BASINSKI,

M. J. T. NORMAN and G. A. STEWART.
Changes in nutrient availability in Australian soils as a result of biological activity,

by C. H. WILLIAMS.
Closer settlement in the 1960's, Report of a study group.
Letters
Co-ordination of agricultural research.
Haymaking quality as a plant breeding objective, by A. H. BISHOP.
An unbalanced education in the Agricultural Science degree.
Scientific assistants, by D. V. WALTERS.
Errors in references et «/., by R. N. SANDIFORD.
Training in Agricultural Engineering, by G. H. VASEY.
Theses
Book Reviews

Enquiries should be addressed to the

Business Manager

226 Clarendon Street

East Melbourne, C. 2
Victoria, Australia
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ADVERTISEMENTS

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. XXX. No. 120 CONTENTS October 1962

L. H. BROWN: Land Consolidation and Better Farming in Kenya.

R. C. RUSSELL: The Production of Smut-Free Barley Seed as a Community
Project.

H. V. GARNER: Experiments with Farmyard Manure, Sewage Sludges, and
Town Refuses on Microplots at Schools, 1940-9.

J. E. PEAT and K. J. BROWN: The Yield Responses of Rain-Grown Cotton at
Ukiriguru in the Lake Province of Tanganyika. II. Land-Resting and other
Rotational Treatments Contrasted with the use of Organic Manure and
Inorganic Fertilizers.

R. Q. CRAUFURD: Moisture Changes in Raw and Parboiled Paddy in West
Africa and their Influence upon Milling Quality. I. Moisture Changes in
the Ripening Crop.

R. Q. CRAUFURD: Moisture Changes in Raw and Parboiled Paddy in West
Africa and their Influence upon Milling Quality. II. Changes During
Drying.

J. MCEWEN: Raising Cereal Yields in Northern Ghana.

J. S. CAMPBELL, V. O. CHUKWUEKE, F. A. TERIBA and H. V. S. HO-A-SHU:
Some Physiological Experiments with the White Lisbon Yam (Dioscorea
alata L.) in Trinidad. III. The Effect of Chemicals on Storage.

N. R. BROCKINGTON: Fertilizer Trials on some Cultivated Grasses in Northern
Rhodesia.

Royal 8vo.

14s. net. Annual subscription (four numbers) 45s. post free

OXFORD UNIVERSITY PRESS

AMEN HOUSE, LONDON E.C.4
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vi ADVERTISEMENTS

The Journal of Dairy Research
CONTENTS OF VOL. 30, No. 1. FEBRUARY 1963 25s.

List of Shortened Titles

Occurrence and significance of blood in bovine milk. C. G. RAMMELL.
Action ofrennin on casein. Disruption of K-casein. R.BEEBYand Hs. NITSCHMANN.
Action of rennet and other proteolytic enzymes on casein in casein-agar gels. G. C.

CHEESEMAN.
Relationship between milk yield, composition and tissue damage in a case of sub-

clinical mastitis. R. WAITE and P. S. BLACKBURN.
Meal and unrestricted whey for growing pigs. K. G. MITCHELL and P. H. SEDGWICK.
Properties of New Zealand butterfat. VI. Clover- and ryegrass-fed cows. F. H.

MCDOWALL and W. A. MCGILLIVRAY.
Properties of New Zealand butterfat. VII. Effect of stage of maturity of ryegrass on

the carotene and vitamin A content of butterfat. F. H. MCDOWALL and W. A.
MCGILLIVRAY.

Properties of New Zealand butterfat. VIII. Effect of stage of maturity of ryegrass
on the fatty acid composition of milk fat. J. C. HAWKE.

Studies on the «-casein complex. I. The release of sialic acid-containing material by
rennin. R. BEEBY.

Composition of Iraqi sheep's milk. H. T. NEJIM.
Incidence of bacteria in cheese milk and Cheddar cheese and their association with

flavour. J. G. FRANKLIN and M. ELISABETH SHARPE.
Preparation of K-casein. R. D. HILL.
Review. Milk-borne diseases. P. W. BOTHWELL.

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

THE JOURNAL OF AGRICULTURAL SCIENCE
VOL. LIX, PART 3, NOVEMBER 1962

JARVIS, R. H. Studies on lucerne and lucerne-grass leys. V. Plant population studies with lucerne.
TAYLOR, ST C. S., WATSON, J. H. and YOUNG, G. B. Variation in efficiency of food utilization in twin calves.

I. Individual variation and age trends in efficiency.
TAYLOR, ST C. S. and YOUNG, G. B. Variation in efficiency of food utilization in twin calves. II. The effect of

live weight and feeding rate.
HUTCHISON, H. G., WOOF, R., MABON, R. M., SALEHE, I. and ROBB J. M. A study of the habits of zebu

cattle in Tanganyika.
DICKINS, J. C , HARRAP, F. E. G. and HOLMES, M. R. J. Field experiments comparing the effects of muriate

and sulphate of potash on potato yield and quality.
HUTCHISON, H. G. and ROBB, J. M. The use of hexoestrol for beef production from zebu cattle under ranch

conditions in Tanganyika.
VERCOE, J. E. and PEARCE, G. R. The estimation of the intake of grazing sheep. I. Establishment of faecal

nitrogen regressions.
PEARCE, G. R., VERCOE, J. E. and TRIBE, D. E. The estimation of the intake of grazing sheep, n . Application

of faecal nitrogen regressions to a group of grazing sheep.
BALCH, C. C , JOHNSON, V. W. and MACHIN, C. Housing and equipment for balance studies with cows.
REID, D. Studies on the cutting management of grass-clover swards. III. The effects of prolonged close and

lax cutting on herbage yields and quality.
GAILLARD, BLANCH D. E. The relationship between the cell-wall constituents of roughages and the digestibility

of the organic matter.
WALKER, D. M. and SIMMONDS, R. A. The development of the digestive system of the young animal. VI. The

metabolism of short-chain fatty acids by the rumen and caecal wall of the young lamb.
WILLIAMS, C. H., DAVID, D. J. and IISMAA, O. The determination of chromic oxide in faeces samples by

atomic absorption spectrophotometry.
NOWAKOWSKI, T. Z. Effects of nitrogen fertilizers on total nitrogen, soluble nitrogen and soluble carbohydrate

contents of grass.
TRAIL, J. C. M. The influence of terephthalic acid on the efficiency of oxytetracycline in chick rearing.
PEARCE, G. R., VERCOE, J. E. and FREER, M. The establishment of faecal nitrogen—digestibility regressions for

animals grazing irrigated pasture.
HILL, R. and RAJAGOPAL, N. M. Lameness in buffalo in N. E. Malaya.
HILL, R., THAMBYAH, RAJESWARY, WAN, S. P. and SHANTA, C. S. The copper status of cattle and buffalo in

Malaya.
WHTTEAR, J. D., HANLEY, F. and RIDGMAN, W. J. Studies on lucerne and lucerne-grass leys. VI. Further

studies on the effect of systems of grazing management on the persistence of a lucerne-cocksfoot ley.

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.I.
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ADVERTISEMENTS vii

THE BRITISH JOURNAL OF NUTRITION
PUBLISHED FOR THE NUTRITION SOCIETY

Shortened Versions of Titles from Vol. 17, No. 1 March 1963

Synthetic diets for young pigs. By R. BLAIR.
Groundnut protein supplements for poor vegetarian diets. By KANTHA JOSEPH, P. K. TASKER, M.

NARAYANARAO, M. SWAMINATHAN, A. SREENIVASAN and V. SUBRAHMANYAN.

Bone development in suckled pigs. By R. BLAIR, J. R. B. DIACK and R. M. MACPHERSON.
Fatty acid composition in nutritional fatty degeneration of the liver. 1. Effect of starvation. 2. Effect

of realimentation after starvation. 3. Effect of ethionine. By ABRAHAM S. FEIGENBAUM and HANS
FISHER.

Serum cholesterol in vitamin C deficiency in man. By R. BRONTE-STEWART and B. ROBERTS.
Nutritive value of cooked and raw black beans. By R. BRESSANI, L. G. ELIAS and ANA TERESA

VALIENTE.

Factors affecting the voluntary intake of food by cows. 5. By M. FREER and R. C. CAMPLING.
Lipid excretion. 3. By P. D. S. WOOD, F. AYLWARD and T. R. E. PILKINGTON.

Selenium administration and growth of Scottish farm sheep. By K. L. BLAXTER.
Liver necrosis and lipid peroxidation in the rat. By J. BUNYAN, J. GREEN and A. T. DIPLOCK.
Dietary factors and apparent magnesium absorption by the rat. By JOYCE TOOTHILL.
Sex and a-tocopherol requirement of the rat. By R. J. WARD.
Growth of chicks in germ-free and conventional environments, with and without dietary penicillin.

By M. E. COATES, R. FULLER, G. F. HARRISON, M. LEV and S. F. SUFFOLK.

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.I

Feeding of Fur-Bearing Animals
BY

F. C. AITKEN, B.Sc.
with a foreword by C. K. GUNN

Technical Communication No. 23 of the Commonwealth Bureau
of Animal Nutrition

An interpretative summary of published studies of the
nutritive requirements and feeding of foxes, mink,
chinchilla and nutria and a review of the little information
available on the nutrition of beaver, muskrat, raccoon
and ferret. It should be helpful to those research workers
and fur farmers to whom the widely scattered literature,
much of it in Russian and the Scandinavian languages, is
not readily available.

In the press
Advance orders may be placed with

COMMONWEALTH AGMCULTURAL BUREAUX
Central Sales, Farnham Royal, Bucks, England
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Vlll ADVERTISEMENTS

BRITISH POULTRY SCIENCE
SPONSORED BY THE POULTRY EDUCATION ASSOCIATION

Contents of Volume 3, No. 3 {September 1962)
COLES, R. Changes in the sex ratio of domestic fowl.
BORNSTEIN, S. and LIPSTEIN, B. Some characteristics of measures employed for

determining the interior quality of chicken eggs.
LEWIS, p . , MORGAN, J. T. and PAYNE, C. G. Fats and amino acids in broiler

rations. I. Objectives and experimental procedures.
WARING, F. J., HUNTON, P. and MADDISON, A. E. Genetics of a closed poultry

flock. I. Variance and covariance analysis of egg production, egg weight
and egg mass.

BAKER, ANN C. M. and MANWELL, CLYDE. Molecular genetics of avian proteins.
I. The egg white proteins of the domestic fowl.

BRAY, D. F. and ITON, E. L. The effect of egg weight on strain differences in
embryonic and postembryonic growth in the domestic fowl.

HUNTON, PETER. Genetics of egg shell colour in a Light Sussex flock.
WILLIAMS, PARRY J. R. and PICKERING, GORDON. An attempt to control the

development of Musca domestica L. in poultry faeces using feed additives
of Bacillus thuringiensis Berliner.

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 & BOYD

Diagnostic Methods
in Veterinary Medicine

Fifth Edition

G. F. BODDIE

Professor Boddie's book has established itself as a
classic of veterinary medicine. In preparing the
fifth edition the author has extensively revised the
text. 30s. net

OLIVER & BOYD
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