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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. Papers presented
at meetings of the British Society of Animal Production, if submitted to
the Editors, will be given equal consideration with other papers.

Animal Production is published three times a year, each number consist-
ing of about 96 pages. Annual subscription for every 3 numbers is 45s.
(or $7.50 in the U.S.A. and Canada) and the price for a single number is
17s. 6d. (or $2.75).

Length of papers should not normally exceed the equivalent of 6,000 words,
inclusive of tables, text figures and references.

Manuscripts should be typed in double spacing and the ribbon copy sent
to one of the Editors at the addresses given below. Manuscripts are not
returned with the proofs; authors should therefore retain copies.

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 the author bears the cost.
[Contlnutd on liuldt back cor*r

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

BRITISH SOCIETY OF ANIMAL PRODUCTION

List of the Society's Publications still available

2nd Meeting, 1944. The British Sheep Industry and Animal
Behaviour 5s. or $0.85

3rd Meeting, 1945. Meat 1
4th Meeting, 1945. British Pig Production ) 5s- o r $ 0-8 5

5th Meeting, 1946. Breeding Methods in Livestock Improve-
ment and Artificial Insemination 5s. or $0.85

6th Meeting, 1946. The Collection, Interpretation and use
of Milk and Butterfat Records 5s. or $0.85

7th Meeting, 1947. Inbreeding and Outbreeding in Farm^
Livestock I

8th Meeting, 1947. The Inter-Relation of Hill Grazing Im-1 5s> o r $ a 8 5

provement and Animal Production )

9th Meeting, 1948. Animals and Grass 5s. or $0.85

10th Meeting, 1948. The Livestock of the South-west of
England 5s. or $0.85

11th Meeting, 1949. Increasing Beef Production in Britain 5s. or $0.85

13th Meeting, 1950. Reproductive Behaviour in Cattle
14th Meeting, 1950. Livestock Farming in the Lowlands of } 10s. or $1.50

Scotland
J 10s. or $1.5

Proceedings, 1951. The Incidence and Control of Bovine \
Mastitis I
Livestock Production from Grassland I 1Os> o r $ 1-5 0

in the West Midlands J

Proceedings, 1954. Current Research in Animal Production 15s. or $2.50

Proceedings, 1955. Papers on Animal Production 15s. or $2.50

Proceedings, 1956. Papers on Animal Production 15s. or $2.50

Proceedings, 1957. Papers on Animal Production 15s. or $2.50

Proceedings, 1958. Papers on Animal Production 15s. or $2.50

Journal, 1959. Volume 1 in 2 Parts • 30s. or $5.00

Journal, 1960. Volume 2 in 2 Parts 30s. or $5.00

Journal, 1961. Volume 3 Part 1 17s. 6d. or $2.75

Orders and subscriptions may be sent to any bookseller or direct to:—

OLIVER AND BOYD LTD.

TWEEDDALE COURT, 14 HIGH STREET, EDINBURGH 1
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ADVERTISEMENTS

Do YOU know the developments taking
place in the world's dairyingfcentres 1

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.

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'Xmonthly) Index Veterinarius (quarterly)
Annual Subscription 70s. ($9.80) Annual Subscription 100s.

($14.00)

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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ADVERTISEMENTS iii

COMMONWEALTH BUREAU OF

ANIMAL BREEDING AND GENETICS

ANIMAL BREEDING ABSTRACTS
will keep you up to date with world research in all aspects
of livestock breeding and genetics.

Issued quarterly in March, June, September
and December at 65s. per annum

TECHNICAL COMMUNICATION NO. 14

THE INDIGENOUS LIVESTOCK OF
EASTERN AND SOUTHERN AFRICA

by I. L. Mason and J. P. Maule

This book is the result of a thorough investigation of all available
sources of information on the livestock in the area east of a line drawn
from the Northern Sudan to the mouth of the Congo. It covers the
following species: camel, horse, ass, cattle, sheep, goat and pig. In
describing the animals a system of classification has been followed
which links those of similar type. Measurements and liveweights are
given where possible, together with an indication of performance.

150 pp. 180 illustrations and 3 maps Price 45s.

Orders and subscriptions can be placed with any

major bookseller or sent to :

COMMONWEALTH AGRICULTURAL BUREAUX

CENTRAL SALES BRANCH

FARNHAM ROYAL BUCKS. ENGLAND
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-iv ADVERTISEMENTS

The British Veterinary Journal
A MONTHLY REVIEW OF VETERINARY SCIENCE

Volume 117 Number 6 June 1961

Contents Include

I. W. Parnell, A. M. Dunn and G. M. Mackintosh
Animal diseases Research Association, Moredun Institute, Gilmerton, Edinburgh
FIELD TRIALS OF SOME ANTHELMINTICS ON SCOTTISH EWES

M. P. Johari and P. C. Gangwar
College of Veterinary Science and Animal Husbandry, Mathura, India
THE TECHNIQUE OF VASECTOMY (VASOLIGATION) IN CATTLE AND BUFFALOES

B. L. Nestel
Livestock Division, Research Department of the Sugar Manufacturers Association,

Jamaica
A NOTE ON THE EFFECTS OF CHLORPROMAZINE INJECTIONS AT WEANING ON THE

SUBSEQUENT LIVE-WEIGHT GAINS OF BEEF CALVES OF BOTH EUROPEAN AND
ZEBU BREEDING

Annual subscription jos. U.S.A. & Canada $8.jo Post free

BAILLIERE, TINDALL & COX
7 & 8 HENRIETTA STREET, LONDON WC2

INDIAN JOURNAL OF VETERINARY SCIENCE
AND ANIMAL HUSBANDRY

Indian Journal of Veterinary Science and Animal Husbandry, a quarterly journal, was
established about thirty 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
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A DVERTISEMENTS

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. XXIX. No. 114 CONTENTS April, 1961

J. QUARTERMAN: The Digestibility of Crude Fibre in the Tropics

H. EPSTEIN : The Development and Body Composition of Docked and Undocked
Fat-tailed Awasi Lambs

J. E. PEAT and K. J. BROWN : A Record of Cotton Breeding for the Lake Province
of Tanganyika: Season 1939-40 to 1957-8

E. BOSWINKLE: Residual Effects of Phosphorus Fertilizers in Kenya

D. N. BARUA: The Significance of Seed-size in Cultivated Tea {Camellia
Sinensis L.)

J. SMARTT: Groundnut Varieties of Northern Rhodesia and their Classification

E. CRESSWELL, A. H. KIRTON and D. F. G. ORWIN: Note on the Daily Grazing
Distances of Six Romney Ewes, Three of which were Treated with
L-Thyroxine

E. CRESSWELL: Note on the effect of Shearing, and of Drenching with Simulated
Rain, on the Oxygen Consumption and Respiratory Pattern of Sheep

A. TROUGHTON: Studies on the Roots of Leys and the Organic Matter and
Structure of the Soil

IRENA KRUPKO and R. L. DAVIDSON: An Experimental Study of Stoebe Vulgaris
in Relation to Grazing and Burning

R. K. DJOKOTO and D. STEPHENS: Thirty Long-term Fertilizer Experiments
under Continuous Cropping in Ghana. I.

Royal 8vo.

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

One specimen copy will be sent free on request

OXFORD UNIVERSITY PRESS
AMEN HOUSE, LONDON E.C.4
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vi ADVERTISEMENTS

The Journal of Dairy Research
CONTENTS OF VOL. 28, No. 2. JUNE 1961 25s.

List of Shortened Titles
A comparison of the hydrometric and gravimetric methods for determining S.N.F.

in Milk. R. A. EDWARDS.
Physical properties of milk fat. II, Some factors influencing crystallisation.

J. M. DE MAN.

Factors affecting the amount of residual milk. GILLIAN M. ELLIOTT.
Estimation of blood in milk. C. G. RAMMELL.
Fat oxidation in Cheddar cheese. W. RIDDET, H. R. WHITEHEAD, P. S. ROBERTSON

and W. L. HARKNESS.

Surface oxidation in cold-stored butter: the effects of desiccation and moisture
absorption. E. G. PONT and W. P. ROGERS.

Utilisation of urea by milking cows. C. C. BALCH and R. C. CAMPLING.
Viscometry of the rennin reaction. G. W. SCOTT BLAIR and J. C. COSTHUIZEN.
The carbon dioxide requirement of Streptococcus lactis. B. REITER and J. D. ORAM-
The effect of hydrogen peroxide on the nutritive value of milk. MARGARET E.

GREGORY, KATHLEEN M. HENRY, S. K. KON, J. W. G. PORTER, S. Y. THOMPSON,
and MARGARET I. W. BENJAMIN.

Penicillinase producing micrococci and the growth of starters in penicillin con-
taminated milk. B. REITER, D. VAZQUEZ and L. G. M. NEWLAND.

Reviews of the progress of dairy science. Section A. Physiology. Genetics of
dairy cattle. A. ROBERTSON.

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

THE JOURNAL OF AGRICULTURAL SCIENCE
VOL. LVI, PART 2, APRIL 1961

REID, D. Factors influencing the role of clover in grass-clover leys fertilised with nitrogen at different
rates. I. The effects of the variety of companion grass on the yields of total herbage and of clover.
II. The effects of the variety of white clover on the yields of total herbage and of clover.

FAGAN, V. J., ILES, R. D., SLOWITSKY, Z. and BROCKSOPP, R. E. Some observations on the high level
copper supplementation of pig rations.

SYMINGTON, R. B. Studies on the adaptability of three breeds of sheep to a tropical environment
modified by altitude. V. The annual fluctuation in breeding ability of rams maintained on
Rhodesian highveld. VI. The effect of increased light and injections of vitamin A on semen
production and sperm characteristics in tropical rams. VII. Sexual activity in relation to age of
ram.

SCHINDLER, H. and AMLIER, D. Longevity of ram sperm in various diluents and at different dilution
rates.

MARSHALL, B., BREDON, R. M. and JUKO, C. p . The nutrition of zebu cattle. IV. The intake of dry
matter by cattle with some notes on the digestibility of Rhodes grass and Star grass hays.

PIZER, N. H., WRIGHT, H. A., CALDWELL, T. H., HARGRAVE, J., BURGESS, G. R., CORY, V. and BOYD,
D. A. A study of the peat fenlands with particular reference to potato manuring.

HAMMERTON, J. L., Studies of the effects of soil aggregate size on the emergence and growth of beet
{Beta vulgaris L.) I. Seedling emergence.

RAVEN, A. M. and THOMPSON, A. The availability of iron in certain grass, clover and herb species.
III. Burnet, chicory and narrow-leaved plantain.

HART, D. S. The effect of light-dark sequences on wool growth.
SMITH, C. A. Studies on the Northern Rhodesia Hyparrhenia veld. III. The effect on the growth and

grazing-behaviour of indigenous cattle of restricting their daily grazing time by night kraaling.
LAWRIE, R. A. Studies on the muscles of meat animals. I. Differences in composition of beef longissimus

dorsi muscles determined by age and anatomical location.
GLOVER, J. and DOUGALL, H. W. Milk production from pasture.
CALLOW, E. H. Comparative studies of meat. VII. A comparison between Hereford, Dairy Shorthorn

and Friesian steers on four levels of nutrition.
ADAMS, S. N. The effect of sodium and potassium on sugar beet on the Lincolnshire limestone soils.

Articles are illustrated with plates and figures
The Journal of Agricultural Science is issued bi-monthly. Subscription (60s. 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

Vol. 15, No. 2 Shortened Versions of Titles 1961 35s. net
Diet and serum cholesterol of lumberjacks. By M. J. KARVONEN, MAIJA PEKKARINEN, P. METSALA

and Y. RAUTANEN.

Strontium-90 metabolism in rabbits. By T. E. F. CARR and JULIE WALL.
Heat increment in fasting sheep of partially neutralised acetic acid. By D. G. ARMSTRONG, K. L.

BLAXTER and N. McC. GRAHAM.
Urea and deuterium-oxide spaces in man. By M. W. B. BRADBURY.
Digestion of hay administered to cows through rumen fistulas. By C. B. BAILEY and C. C. BALCH.
Copper-sulphate and copper-sulphide supplements for growing pigs. By R. S. BARBER, J. P. BOWLAND,

R. BRAUDE, K. G. MITCHELL and J. W. G. PORTER.

Nutritive value of proteins determined by 19ver-nitrogen method with rats. By KATHLEEN M. HENRY,
R. M. CORMACK and H. W. KOSTERLITZ.

Severe undernutrition in growing and adult animals. 7. By R. A. MCCANCE, E. H. R. FORD and
W. A. B. BROWN.

Biological activity of crystalline vitamin Aa aldehyde. By P. R. SUNDARESAN and H. R. CAMA.
Dietary protein deficiency and vitamin A in blood and liver. By C. J. FRIEND, C. R. C. HEARD, B. S.

PLATT, R. J. C. STEWART and M. R. TURNER.

Height, weight and food intake in man. By A. M. THOMSON and W. Z. BILLEWICZ.
Biological potencies of e- and £-tocopherol and 5-methyltocol. By J. BUNYAN, D. MCHALE, J. GREEN

and S. MARCINKIEWICZ.
Studies on pigs reared on diets low in tocopherol and essential fatty acids. By W. M. F. LEAT.
Effect of source and dietary level of lipids on weight gain and body vitamin E storage by young chick.

By T. W. GRIFFITHS.
Diurnal variations in blood sugar concentration in ruminating calves. By T. R. PRESTON and R. D.

NDUMBE.
Magnesium in ruminant nutrition. 2. By A. C. FIELD.
Prevention of the injurious effects of cod-liver oil by its fortification with vitamin E. By T. MoOR

and I. M. SHARMAN.

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

This journal is produced by the Commonwealth
Bureau of Animal Nutrition. The Bureau is part of
the Commonwealth Agricultural Bureaux organisation
financed by Commonwealth governments and the
journal is issued under the direction of the Common-
wealth Agricultural Bureaux Council, the Medical
Research Council and the Reid Library of the Rowett
Research Institute. In its four quarterly parts there are
informative abstracts on all aspects of nutrition both
animal and human and each part contains a critical
review article on some special aspect of the subject.

The current volume is Volume 31 for which the
subscription rate is £6. 6s.

Full information is available from:

The Secretary,
" Nutrition Abstracts and Reviews,"
Rowett Research Institute,
Bucksbum, Aberdeen, Scotland
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viii ADVERTISEMENTS

BRITISH POUTLR Y SCIENCE
SPONSORED BY THE POULTRY EDUCATION ASSOCIATION

Contents of Volume 2, No. 1 {April 1961)

TYLER, C. Shell strength: its measurement and its relationship to other factors.

PROUDFOOT, F. G. and GOWE, R. S. Studies on the design of comparative
poultry tests. II. Effect of rearing and housing methods on performance
of different strains of Leghorns.

ROBERTSON, I. S. Studies of chick embryo orientation using X-rays. I. A
preliminary investigation of presumed normal embryos.

ROBERTSON, I. S. Studies of chick embryo orientation using X-rays. II. Mal-
positioned embryos and their subsequent hatchability.

MORRIS, T. R. and FOX, S. Increasing versus constant daylength for laying
pullets.

This journal is published twice a year in April and October. The annual subscription
is 30s. (U.S.A. and Canada $5.00), single parts 17s. 6d. (U.S.A. and Canada $2.75).
Orders and subscriptions may be sent to any bookseller or direct to:

OLIVER AND BOYD LTD.
TWEEDDALE COURT, 14 HIGH STREET, EDINBURGH 1

JOURNAL OF DAIRY SCIENCE
Official publication of the

American Dairy Science Association
E. O. HERREID, Editor-in-chief, University of Illinois, Urbana

CONTENTS Vol. 44 No. 3, March 1961 include Research Papers:

WASSERMAN, AARON E. Amino Acid and Vitamin Composition of Saccharomyces fragilis Grown in
Whey.

WASSERMAN, A. E., HAMPSON, J., ALVARE, N. F., and ALVARE, N. J. Whey Utilisation. V. Growth of

Saccharomyces fragilis in Whey in a Pilot Plant.
JASEWICZ, LENORE, and WASSERMAN, AARON E. Quantitative Determination of Lactase.

DUTHIE, A. H., JENSEN, R. G., and GANDER, G. W. Interfacial Tensions of Lipolyzed Milk Fat-Water
Systems.

BAKER, B. E., and SAMUELS, E. R. Milk Powders. V. Effects of the Interfacial Tension of Butter Oil
in Powder on the Wettability of the Powder.

WATSON, P. D., and TITTSLER, R. P. The Density of Milk at Low Temperatures.
CAMPBELL, J. J. R., and KEUR, LYNETTE B. Role of Xanthine Oxidase in the Reduction of Resazurin

by Raw Milk.
ROSE, DYSON. Variations in the Heat Stability and Composition of Milk from Individual Cows

During Lactation.
LEVITON, ABRAHAM, and PALLANSCH, M. J. High Temperature-Short Time Sterilized Evaporated

Milk. II. Laboratory Techniques for the Preparation and Study of Sterile Evaporated Milk.
DEANE, D. D., and COHENOUR, F. D. Rindless, Swiss-Type Cheese. I. Method of Manufacture in

Block Form.
DEANE, D. D. Rindless, Swiss-Type Cheese. II. Prevention of Surface Mold Growth During Curing

and Storage.
HIBBS, J. W., CONRAD, H. R., and VANDERSALL, J. H. A High-Roughage System for Raising Calves

Based on the Early Development of Rumen Function. X. Whole Blood, Plasma, and Corpuscle
Glucose Relationships in Calves Fed High-Roughage Rations with and without Chlortetracycline.

This journal is published monthly. The annual subscription is 315.00 per year in the United
States and Canada and $25.50 in all other countries, net, and post paid. Subscriptions should be
sent to The Garrard Press, 510 North Hickory Street, Champaign, Illinois.

Membership dues to the association are $10.00 per year, including the Journal of Dairy Science.
Dues should be sent to Professor H. F. Judkins, Secretary-Treasurer, 32 Ridgeway Circle, White
Plains, New York.
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