
PRODUCTION
RNAL OF THE BRITISH SOCIETY OF ANIMAL PRODUCTION

OLIVER & BOYD LTD.
EDINBURGH AND LONDON

JUNE 1963 VOL. 5 PART 2

https://doi.org/10.1017/S0003356100021590 Published online by Cambridge University Press

https://doi.org/10.1017/S0003356100021590


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 huldt back coin

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

BRITISH SOCIETY OF
ANIMAL PRODUCTION
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Previous numbers of " ANIMAL PRODUCTION " are available:—

1959

1960

1961

1962

Volume

Volume

Volume

Volume

l i n

2 in

3 in

4 in

(Single parts

2

2

3

3

parts

parts

parts

parts

17s.

30s.

30s.

45s.

45s.

6d.

or

or

or

or

or

$5.00

$5.00

$7.50

$7.50

$2.75)

Earlier publications of the Society, from 1944-58, are also available.

Orders and enquires should be addressed to:

Oliver & Boyd, Ltd.

Tweeddale Court

14 High Street

Edinburgh, 1

Information about the activities of the British Society of

Animal Production and details of membership may be obtained

from:—

The Honorary Secretary

British Society of Animal Production

West of Scotland Agricultural College

Auchincruive

Ayr
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ADVERTISEMENTS

INDIAN JOURNAL OF VETERINARY SCIENCE
AND ANIMAL HUSBANDRY

Indian Journal of Veterinary Science and Animal Husbandry, a quarterly journal
was established about thirty-one years ago. It is the leading Indian veterinary
journal and includes results of original research on diseases, breeding, nutrition
and husbandry of farm animals; and reference to almost all important work
in veterinary science.

Single copy Annual subscription
3s. 9d. 15s.

INDIAN JOURNAL OF AGRICULTURAL AND
VETERINARY EDUCATION

A half-yearly periodical published with a view to promoting agricultural and
veterinary education in the country. Scientific papers and instructive articles
on different aspects of agricultural and veterinary education presented in this
journal are of great practical use to educationists, research scholars, students,
etc. Contributors to this journal are renowned specialists from India and
abroad.

Single copy Annual Subscription
3s. 9d. 7s. 6d.

Send your order to
The Business Manager

Indian Council of Agricultural Research
Dr Rajendra Prasad Road
NEW DELHI, INDIA

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.

KINO, 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.
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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, WEYBRIDGE

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

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

THE EMPIRE JOURNAL OF

EXPERIMENTAL AGRICULTURE
THIS JOURNAL oflfers 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. XXXI. No. 121 CONTENTS January 1963

R. ROSE INNES: The Behaviour of Free-grazing Cattle in the West African
Humid Tropics: Studies on a Herd of West African Shorthorns on the
Accra Plains, Ghana. I. Rainy Season

M. H. BUTTERWORTH and T. R. HOUGHTON: The Use of Surplus Bananas
for Pig Feeding in the West Indies

G. A. R. KAMAR and A. MOSTAGEER: Efficiency of Food Utilisation by Pure-
bred and Cross-bred Broilers in the Subtropics

H. ELSAYED OSMAN and M. S. DANASOURY: The Nutritive Value of Berseem
{Medicago sativd) under Sudan Conditions

G. EVANS: Seed Rates of Grasses for Seed Production. III. Early Perennial
Ryegrass S. 24

A. R. SEN : Use of Pretreatment Data in designing Experiments on Tea
G. P. TEWARI: Note on Effects of Soil Sterilisation and some Mineral Nutrients

on Commercial Strains of Cowpea Rhizobium in Western Nigeria
B. J. MAINSTONE: Manuring of Hevea: Effects of 'Triple' Superphosphate on

Transplanted Stumps in Nigeria
E. W. BOLLE-JONES and M. ISMUNADJI: Mineral-deficiency Symptoms of the

Sweet Potato. With Plates 1-7
A. WAHHAB: Manuring of Cotton in West Pakistan. VI. Effect of Time and

Method of Application of Increasing Rates of Nitrogen on the Yield of
Seed Cotton

P. BROWN: Maize Growing in Nyasaland. I. Distribution and Cultivation
J. L. HAMMERTON: The Effects of Soil Aggregate Size on the Emergence and

Growth of Beet {Beta vulgaris L.). III. Seedling Growth

Royal 8vo.

20s. net. Annual subscription (four numbers) 60s. ($9.00) 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. 2. JUNE 1963 25s.

List of Shortened Titles
Formation of methyl ketones as artefacts during steam distillation of Cheddar
cheese and butter-oil. R. C. LAWRENCE.
Determination of citric acid in milk and milk sera. J. C. D. WHITE and D. T.
DAVIES.
Some aspects of machine milking rate. G. F. WILSON.
Action of vegetable rennets on sodium caseinate. J. C. OOSTHUIZEN and G. W.
SCOTT BLAIR.
The effect of the replacement of concentrates by roots on the intake and pro-
duction of dairy cows. M. E. CASTLE, A. D. DRYSDALE, R. WAITE and J. N.
WATSON.
Effect of heat on colour of goat's milk. H. BURTON.
The use of quarter samples in the assessment of the effects of feeding treatments

on milk composition. R. WAITE, J. ABBOTT and P. S. BLACKBURN.
Changes in dried skim-milk and lactose-casein in the 'dry' state during storage.
E. L. RICHARDS.
Hydrogen sulphide in Cheddar cheese; its estimation and possible contribution

to flavour. R. C. LAWRENCE.
Relative oestrogenic potencies of the different parts of red clover plants. D. S.

FLUX, R. E. MUNFORD and G. F. WILSON.
Breed differences in the occurrence of casein variants in cow's milk. R.

ASCHAFFENBURG.
Preparation of -casein by a modified urea fractionation method. R.

ASCHAFFENBURG.
Review. Physiology. Part 1. Physiology of the rumen. R. N. B. KAY.

Part 2. Rumen microbiology. P. N. HOBSON.
Cambridge University Press, Bentley House, 200 Euston Road, London, N.W.I

THE JOURNAL OF AGRICULTURAL SCIENCE
VOL. LX, PART 2, APRIL 1963

REITH, J. W. S. and INKSON, R. H. E. Effects of fertilizers and farmyard manure on
swedes and turnips.

EYAL, E. Shorn and unshorn Awassi sheep. I. Body temperature. II. Pulse rate.
III. Respiration rate. IV. Skim temperature and changes in temperature and humidity
in the fleece and its surface.

LAWRIE, R. A., POMEROY, R. W. and CUTHBERTSON, A. Studies on the muscles of meat
animals. III. Comparative composition of various muscles in pigs of three weight
groups.

TRAIL, J. C. M. Upgrading the indigenous poultry of Uganda. I. The growth rates and
feed conversion from hatching to maturity of indigenous poultry crossed with four
imported breeds. II. Fertility, hatchability and chick mortality. III. Shell and egg
interior quality. IV. Egg production.

Low, A. J., PIPER, F. J. and ROBERTS, P. Soil changes in ley-arable experiments.
GRAHAM-BRYCE, I. J. Effect of moisture content and soil type on self diffusion of 86Rb

in soils.
HAGIN, J., HILLINGER, J. and OLMERT, A. Comparison of several ways of measuring soil

phosphorus availability.
BYNG, A. J. A study of the fauna of poultry deep litter.
EVANS, R. E. The threonine requirement of the weanling pig.
DONEY, J. M. The effects of exposure in Blackface sheep with particular reference to the

role of the fleece.
PATTERSON, H. D. and Ross, G. J. S. The effect of block size on the errors of modern

cereal experiments.
ROLLINSON, D. H. L. Reproductive habits and fertility of indigenous cattle to artificial

insemination in Uganda.

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. 2 June 1963
Chemical and nutritional changes in stored herring meal. 4. By K. J. CARPENTER,

C. H. LEA and L. J. PARR.
Effect of heat treatment on nutritive value of milk for the young calf. 5, 6 and 7.
By K. W. G. SHILLAM and J. H. B. ROY.
Determination of vitamin A in animal tissues and its presence in the liver of the

vitamin A-deficient rat. By A. T. DIPLOCK, J. GREEN and J. BUNYAN.
Vitamin A deficiency in chickens. By MARGARET B. AYDELOTTE.
Estimation of faeces output of grazing animals from the concentration of chromium

sesquioxide in a sample of faeces. 1 and 2. By J. P. LANGLANDS, J. L.
CORBETT, I. MCDONALD and G. W. REID.

Microbiological evaluation of protein quality with Tetrahymena pyriformis W. 3.
By J. A. STOTT, H. SMITH and G. D. ROSEN.

Effect of high doses of vitamin A palmitate on vitamin A aldehyde, esters and
alcohol and carotenoid contents of hen's eggs. By P. A. PLACK.

The amounts of vitamin A aldehyde, esters and alcohol and of carotenoids in hen's
eggs and in day-old chicks. By P. A. PLACK.

The growth-maintaining activity of ascorbic acid. By J. R. EVANS and R. E.
HUGHES.

Ambient temperature and survival on a protein-deficient diet. By I. ANDIK,
Sz. DONHOFFER, MARIA FARKAS and P. SCHMIDT.

Factors affecting the voluntary intake of food by cows. 6. By R. C. CAMPLING,
M. FREER and C. C. BALCH.

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

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 33, for 1963, costs 200s. and orders are now being recorded. Certain
concessions are available to Commonwealth subscribers; 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.

https://doi.org/10.1017/S0003356100021590 Published online by Cambridge University Press

https://doi.org/10.1017/S0003356100021590


Vlll ADVERTISEMENTS

BRITISH POULTRY SCIENCE
CONTENTS OF VOLUME 4, PART 1, JANUARY 1963

LEWIS, D. and MORGAN, J. T. Fats and arnino acids in broiler rations. 2. Metabolisable
energy determination and energy-protein balance.

LEWIS, D. and PAYNE, C. G. Fats and amino acids in broiler rations. 3. Supplementation
with different levels and types of fat.

PEREK, M. and SNAPIR, N. Seasonal variations in semen production of different breeds
of cocks and the effect of vitamin C feed supplementation upon the semen of White
Rocks.

BOWMAN, J. C. and JONES, R. H. Lighting techniques for the domestic fowl. 3. Experi-
ment 1960-61.

PROUDFOOT, F. G. and GOWE, R. S. Studies on the design of comparative poultry tests.
3. Effect of parental flock environment on progeny performance.

TYLER, C. and GEAKE, F. H. A study of various impact and crushing methods used for
measuring shell strength.

HARRY, E. G. Some observations on the bacterial contents of the ovary and oviduct
of the fowl.

ABPLANALP, H., OGASAWARA, F. X. and ASMUNDSON, V. S. Influence of selection for
body weight at different ages on growth of turkeys.

COOPER, D. M., CHUBB, L. G. and ROWELL, J. G. The effect of manganese on reproduction
in the domestic fowl

HARRY, E. G. The relationship between egg spoilage and the environment of the egg
when laid.

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, I

A MONTHLY REVIEW OF VETERINARY SCIENCE
Editor: J. A. LAING Chairman of Editorial Board: SIR JOHN RITCHIE

The British
Veterinary

Journal
The oldest veterinary peri-
odical in the British Com-
monwealth. It has always
maintained the broadest
interest in animal welfare
including regular articles
on breeding and nutrition

I

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

Recent Papers include:
Cockrill: The Future of the Veterinary Profession:
International Veterinary Trends. Donald: Modern
Trends in Animal Health and Husbandry: Livestock
Genetics. Dolling: Veterinary Education: the First
Meeting of the FAO/WHO Expert Panel on Veter-
inary Education. Rankin: Natural Oestrogens
associated with Abortion in Cattle in Northern Ireland
Nest el ICreek: Oestrus Synchronisation in Hybrid
Beef Heifers Following the Oral Use of 6-Methyl-17-
Acetoxy Progesterone. GraylStebbings: An anno-
tated 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). Scott: Modern Trends in Animal Health
and Husbandry; Loose Housing and Parlour Milking
of Dairy Cattle; Good Husbandry with Labour-
Saving Layouts. ToddjThompson: Studies on
Chronic Copper Poisoning. II. Biochemical Studies
on the Blood of Sheep during the Haemolytic Crisis.

Bailliere, Tindall & Cox

I 7 & 8 Henrietta Street, London WC2
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