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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.

Manuscripts should be typed in double spacing and the ribbon copy 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 the author bears 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.

[Continued on inside back cover

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

BRITISH POULTRY SCIENCE
SPONSORED BY THE POULTRY EDUCATION ASSOCIATION

Contents of Volume 3, No. 2 {May 1962)

FREEMAN, B. M. Gaseous metabolism in the domestic chicken. II. Oxygen
consumption in the full-term and hatching embryo, with a note on^a
possible cause for " death in shell."

WILLIAMS, J. R. PARRY. The effect of fumigating a poultry house with
hexachlorocyclohexene (BHC) to control flies.

BYNG, A. J. and NASH, D. The effects of egg storage on hatchability.
BURNETT, G. S. The effect of damaged starch, amylolytic enzymes and

proteolytic enzymes on the utilisation of cereals by chickens.
ARRINGTON, LOUIS C , ABPLANALP, HANS and WILSON, WILBOR O.

Experimental modification of the laying pattern in Japanese quail.
HUTT, F. B. A further note on the viability broody hens.

This journal is published three times a year. The annual subscription is 45s.
(U.S.A. $7.50), single parts 17s. 6d. (U.S.A. $2.75): 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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ADVERTISEMENTS

Do YOU know the developments taking
place in the world's dairying centres 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 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, WEY6RIDGE

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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ADVERTISEMENTS iii

COMMONWEALTH BUREAU OF

ANIMAL BREEDING AND GENETICS
Edinburgh

A completely new and comprehensive review of progress in the artificial
insemination of farm livestock, poultry, dogs and laboratory animals.

TECHNICAL COMMUNICATION NO. 15

THE SEMEN OF ANIMALS AND
ARTIFICIAL INSEMINATION

Edited by J. P. Maule

Part I: Cattle, by D. R. Melrose

Part II: Water buffalo, by P. Bhattacharya
Sheep, by C. W. Emmens and T. J. Robinson
Goat, by J. Blokhuis
Pig, by L. E. A. Rowson
Horse, by P. W. Swire
Mule production, by P. W. Swire
Dog, by A. E. Harrop
Rodents, by C. E. Adams
Poultry, by P. E. Lake

Part III: Artificial insemination in the tropics, by D. H. L.
Rollinson and W. R. Nunn

Transport of semen, by G. F. Smith

Among the subjects covered are: the management of sires for semen pro-
duction; methods of semen collection; assessment of semen quality; semen
composition and metabolism; the dilution, handling, storage and transport
of semen; insemination techniques; factors affecting conception rates.

xx + 420 pp. 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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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. 7, JULY 1962 includes:

ZITTLE, C. A., THOMPSON, M. P., CUSTER, J. H. and CERBULIS, J. K-Casein—S-Lactoglobulin Interaction in
Solution When Heated.

MORR, C. V., VAN WINKLE, Q. and GOULD, I. A. Application of Polarization of Fluorescence Technique to
Protein Studies. I. The Rotary Properties of S-Lactoglobulin.

MORR, C. V., VAN WINKLE, Q. and GOULD, I. A. Application of Polarization of Fluorescence Technique to
Protein Studies. II. The Rotary Properties of K-Casein.

MORR, C. V., VAN WINKLE, Q. and GOULD, I. A. Application of Polarization of Fluorescence Technique to
Protein Studies. III. The Interaction of K-Casein and (3-Lactoglobulin.

SHAHANI, K. M. Inhibitory Effect of Nisin upon Various Organisms.
SHAHANI, K. M., HATHAWAY, I. L. and KELLY, P. L. B-Complex Vitamin Content of Cheese. II. Niacin,

Pantothenic Acid, Pyridoxine, Biotin, and Folic Acid.
JENSEN, R. G., SAMPUGNA, J., PARRY, R. M., JR. and FORSTER, T. L. Absence of Fatty Acid Specificity During

Lipolysis of Some Synthetic Triglycerides of B-Esterase Preparations from Milk.
EL-NEGOUMY, A. M. and HAMMOND, E. G. Effect of Antioxidants on the Flavor of Cold Storage Butter.
RONNTNCJ, MAGNAR and BATH, D. L. Relative Milk Production Value of Barley, Dried Beet Pulp, Molasses

Dried Beet Pulp, and Concentrated Steffen Filtrate Dried Beet Pulp.
ARCHIBALD, J. G., BARNES, H. D., FENNER, H. and GERSTEN, B. Digestibility of Alfalfa Hay and Reed Canary

Grass Hay Measured by Two Procedures.
HICKMAN, C. G. Effects of Level of Herd Environment. I. Relationship Between Yield and Age.
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. 2. JUNE 1962

Conference
Agricultural science and productivity in the next decade
Presidential Address—Resources, by C. S. CHRISTIAN.
Plant science, by O. H. FRANKEL.
Animal science, by E. J. UNDERWOOD.
Mechanization, by E. R. HOARE.
Economics, by J. N. LEWIS.

Articles
Principles of heat treatment of soil and planting material, by K. F. BAKER.
Management and the physiology of milk production, by W. G. WHTTTLESTONE.
Agricultural extension—advice or education, by J. R. M. WOLFE.

Letters
The effect of cultivation techniques on the establishment of Ehrharta calycina Sm.

in a semi-arid environment, by W. A. MUIRHEAD.
Inaccurate reference lists, by C. W. WINDERS.

Enquiries should be addressed to the

Business Manager
226 Clarendon Street

Eastf 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. 119 CONTENTS July 1962

GWILYM EVANS: Seed Rates of Grasses for Seed Production. II. Bred Varieties
of Tall Fescue, Meadow Fescue, Cocksfoot (Hay Type), and Phalaris
Hybrid

J. E. JACKSON and R. C. FAULKNER: Studies in the Quality of Gezira Cottons.
I. The Relationship Between Quality and Crop Earliness

J. E. JACKSON, R. C. FAULKNER and D. K. DUTTA ROY: Studies in the Quality of
Gezira Cottons. II. The Effect of Site, Nitrogen, and Spacing on Seed-
Cotton Grade

J. E. PEAT and K. J. BROWN: The Yield Responses of Rain-Grown Cotton, at
Ukiriguru in the Lake Province of Tanganyika. I. The Use of Organic
Manure, Inorganic Fertilizers, and Cotton-Seed Ash

J. S. CAMPBELL, V. O. CHUKWUEKE, F. A. TERIBA and H. V. S. HO-A-SHU:
Some Physiological Investigations into the White Lisbon Yam (Dioscorea
Alata L.). II. Growth Period and Out of Season Production

A. W. MOORE: The Influence of a Legume on Soil Fertility under a Grazed
Tropical Pasture. With Plate 6

C. W. HEWITT and R. E. OSBORNE: Further Field Studies on Leaf Analysis of
Lacatan Bananas as a Guide to the Nutrition of the Plant

A. K. DUTT: Sulphur Deficiency in Sugar-Cane

T. H. ROSE and W. DERMOTT: Micro-Nutrient Deficiencies in Arable Crops in
Romney Marsh. II. Manganese Deficiency in Peas and Cereals

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. 29, No. 3. OCTOBER 1962 25s.

List of Shortened Titles
Etude de la nisinase produite par Streptococcus thermophilus. R. ALIFAX and

R. CHEVALIER.
The feed intake and performance of dairy cows fed on cut grass. R. J. HALLEY

and B. M. DOUGALL.
Age-thickening of sweetened condensed milk. I. Rheological properties. RUTH

SAMEL and M. M. MUERS.
Age-thickening of sweetened condensed milk. II. Effects of temperature and

storage. RUTH SAMEL and M. M. MUERS.
Age-thickening of sweetened condensed milk. III. Effect of ions. RUTH SAMEL and

M. M. MUERS.
Partition of milk constituents between the dissolved and colloidal phases. J. M.

DE MAN.
Determination of calcium and magnesium in milk and diffusate. D. T. DAVIES

and J. C. D. WHITE.
Kinetics of the rennin-casein reaction in abnormal cow's milk and milks of other

species. J. C. OOSTHUIZEN.
Effect of stage of lactation on properties of N.Z. butterfats. F. H. MCDOWALL.
Estimation of CO2 in Cheddar cheese. P. S. ROBERTSON.
Composition of the milk of the reindeer. R. ASCHAFFENBURG, MARGARET E.

GREGORY, S. K. KON, S. J. ROWLAND and S. Y. THOMPSON.
Review. Diseases of dairy cattle; mastitis. P.S.BLACKBURN.

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

THE JOURNAL OF AGRICULTURAL SCIENCE
VOL. LIX, PART 2, OCTOBER 1962

GORDON, I., WILLIAMS, G. and EDWARDS, J. The use of serum gonadotrophin (P.M.S.) in the induction of
twin-pregnancy in the cow.

HENDERSON, J. L., EDWARDS, R. S. and HAMMERTON, J. L. The productivity of five grass species at six levels
of compound fertilizer application. II. Crude protein production.

CUTHBERTSON, A. and POMEROY, R. W. Quantitative anatomical studies of the composition of the pig at 50,
68 and 92 kg. carcass weight. I. Experimental material and methods.

CUTHBERTSON, A. and POMEROY, R. W. Quantitative anatomical studies of the composition of the pig at 50,
68 and 92 kg. carcass weight. II. Gross composition and skeletal composition.

ROOK, J. A. F. and CAMPLING, R. C. Magnesium metabolism in the dairy cow. IV. The availability of the
magnesium in various feedingstuffs.

LAIRD, R., JNR., WALKER-LOVE, J. Supplementing high-yielding cows at pasture with concentrates fed at a
level determined by milk yield and season.

LAMPION, K. and HOWARD, D. A. Studies on the production of beef from zebu cattle in East Africa. IV.
Variation in blood haemoglobin and its response to the feeding of dicalcium phosphate.

HOWARD, D. A., BURDIN, M. L. and LAMPKIN, G. H. Variation in the mineral and crude-protein content of
pastures at Muguga in the Kenya highlands.

CUNNINGHAM, R. K. Mineral nitrogen in tropical forest soils.
WIDDOWSON, F. V., PENNY, A. and WILLIAMS, R. J. B. An experiment comparing urea-formaldehyde fertilizer

with " nitro-chalk " for Italian ryegrass.
WARREN, R. G. and COOKE, G. W. Comparisons between methods of measuring soluble phosphorus and

potassium in soils used for fertilizer experiments on sugar beet.
WILLIAMS, R. J. B. and COOKE, G. W. Measuring soluble phosphorus in soils, comparisons of methods, and

interpretation of results.

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

Shortened Versions of Titles from Vol. 16, No. 3 1962 35s. net

Factors affecting the voluntary intake of food by cows. 4. By M. FREER, R. C. CAMPLING and C. C.
BALCH.

Studies in iron metabolism. 1. By M. G. MCCAIX, G. E. NEWMAN, J. R. P. O'BRIEN, L. S. VALBERG
and L. J. WITTS.

Studies in iron metabolism. 2 and 3. By M. G. MCCALL, G. E. NEWMAN, J. R. P. O'BRIEN and L. J.
WITTS.

Enlargement of the caecum in the rat in iron deficiency. By M. G. MCCALL, G. E. NEWMAN and L. S.
VALBERG.

Lipid excretion. 1. By F, AYLWARD and PAMELA A. WILLS.
Lipid excretion. 2. By F. AYLWARD and P. D. S. WOOD.
The metabolism of nitrogen, calcium and phosphorus in undernourished children. 8. By P. K. TASKER,

T.R. DORAISWAMY, M. NARAYANARAO, M. SWAMINATHAN, A. SREENIVASAN and V. SUBRAHMANYAN.
Dietary calorie: protein ratio and nitrogen retention and body composition of rat. By D. S. WAGLE

URMILA MARFATIA and A. SREENIVASAN.
Polyenoic fatty acids and cholesterol deposition in chicks given various cis-trans isomers of linoleic

acid. By G. HOLMER, G. KRISTENSEN, E. SBNDERGAARD and H. DAM.
Diet, and weight and chemical constituents of rat adrenal gland. By H. N. MUNRO, W. C. HUTCHISON,

T. R. RAMAIAH and FRANCES J. NEILSON.
Protein as a source of energy in fattening sheep. By K. L. BLAXTER and A. K. MARTIN.
A microbiological method for assessing the nutritional value of proteins. 2. By J. E. FORD.
Iron metabolism in piglets. By R. BRAUDE, A. G. CHAMBERLAIN, M. KOTARBINSKA and K. G. MITCHELL.
Chemical and nutritional changes in stored herring meal. 3. By K. J. CARPENTER, CLARE B. MORGAN,

C. H. LEA and L. J. PARR.
Composition and nutritive value of diets consumed by strict vegetarians. By K. GUGGENHEIM, Y.

WEISS and M. FOSTICK.
Protein requirement of baby pigs on low-fat diets. By M. J. MANNERS and M. R. MCCRAE.

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

Rabbit Feeding for Meat and Fur
BY

F. C. AITKEN AND W. KING WILSON

Technical Communication No. 12, 2nd Edition, of the
Commonwealth Bureau of Animal Nutrition

The second edition of this book has been completely
rewritten to bring it up to date. In the first half rations
recommended in Scandinavia, the United Kingdom and
the United States for breeding and rearing rabbits are
presented in detail, evaluated and discussed. In the
second half the available information on nutrient require-
ments of rabbits is reviewed. An appendix gives crude
composition, percentage of digestible nutrients and energy
of digested feed of some rabbit feeds in common use.

Demy quarto, pp. 63 37 tables 12s. 6d.

Obtainable from
COMMONWEALTH AGRICULTURAL BUREAUX

Central Sales, Farnham Royal, Bucks, England
or through your bookseller
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V l l l ADVERTISEMENTS

ANIMAL
BEHAVIOUR
Editor: Alastair N. Worden

Animal Behaviour is issued twice
a year in April and October. It
publishes original papers on animal
behaviour and related subjects from
contributors in many countries.
Reports of researches, book reviews
and correspondence are included, as
are reports of the Proceedings of the
Association for the Study of Animal
Behaviour and the Section of Animal
Behavior and Sociobiology (Eco-
logical Society of America and
American Society of Zoologists), of
which it is the official journal.

The contents of the October issue include:
HailmanjKloper. On Measuring Critical
Learning Periods in Birds.
BrockshireI Warren. The Generality and
Consistency of Handedness in Monkeys.
Schaller/Emlen. The Ontogeny of avoidance
Behaviour in some Precocial Birds.
Norris. Group Effects on the activity and
Behaviour of Adult males of the Desert
Locust.
CarbaughJScheinl Hale. Effects of Morpho-
logical Variations of chicken models on
Sexual Responses of Cocks.
Hokt/FraserlRowell. The Structural Basis
of Drive.
Armitage. Social Behaviour of a Colony of
the Yellow-Bellied Marmot.
Reese. Shell Selection Behaviour of Hermit
Crabs.
Hoar. Hormones and the Reproductive
Behaviour of the Male Three-Spined Stickle-
back (Gasterosteus aculeatus).
Stokes. Agonistic and Sexual Behaviour in
the Chukar Partridge (Alectoris graeca).

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

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

The 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 September 1962 issue.

Jennings: The Future of the Veterinary Profession.

TavernorlVaughan: Radiography of Horses and Cattle.

PerekjDrill: The Role of the Bursa of Fabricius in Developing Immunity in
Chickens Treated with Salmonella typhimurium and Spirochaeta
gallinarum.

McFerranjDowl: Growth of Aujeszky's Virus in Rabbits and Tissue Culture.

GrayjStebbings: An Annotated Bibliography of Surveys of the Incidence of Diseases of
Farm Animals and Birds in Great Britain Published during 1931-1961.
Part I. Surveys Covering several species and Surveys of Pigs.

A MONTHLY REVIEW OF VETERINARY SCIENCE

Annual subscription 60s. U.S.A. & Canada $9.jo Post free

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