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Introduction

Since domestication of cattle began more than 9000 years ago, humans have
attempted, through various means, to identify superior animals and retain
them. The widely varying geographical areas in which cattle existed and the
multiplicity of uses (meat, dairy, draught, hides, ceremonial, etc.) meant that
cattle would develop in many diverse ways. It was inevitable that cattle would
begin to fall into groupings which we have come to refer to as ‘breeds’. The
term ‘breed’ is a difficult one to define precisely, because it means different
things to different people. Breed might be defined as a group of animals with
similar physical characteristics (such as colour, horns, body type, etc.). How-
ever, there are breeds that contain wide variation in such characteristics, while
members of different breeds may be quite similar. There is general agreement
that the concept of a breed denotes common ancestry and yet some organiza-
tions that protect the purity of a breed choose, periodically, to allow entry of
animals from exotic ancestry. Lush (1994), quoting from Lloyd-Jones (1915),
makes the following observation:

A breed is a group of domestic animals, termed such by common consent of the
breeders, a term which arose among breeders of livestock, created one might say
for their own use, and no one is warranted in assigning to this word a scientific
definition and in calling the breeders wrong when they deviated from the formu-
lated definition. It is their word and the breeders’ common usage is what we
must accept as the correct definition.
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Wright (1977), in his description of breed formation, describes a breed as
something which arises more rapidly than normal evolutionary processes
would dictate but more slowly than would be true in the laboratory. Breed
development probably covers almost the entire range of rates in that spectrum.
Some breeds arise almost entirely through natural forces, while others are
developed by human managers in a highly directed fashion.

Bos taurus and Bos indicus

Worldwide, cattle fall into two reasonably distinct groups (Felius, 1985). All
cattle are contained within the genus Bos. However, most cattle can be
assigned to either the species Bos taurus or the species Bos indicus. There is
no uniform opinion about whether these should be considered as separate
species. They freely interbreed, so there is no reproductive barrier. However,
there are obvious physical differences and, while apparently derived from a
common progenitor species, they evolved quite separately for several thou-
sand years. The most obvious physical difference between B. indicus and B.
taurus cattle is that B. indicus (zebu) cattle generally have a very pronounced
hump on their shoulders, while B. taurus cattle are humpless. Bos indicus cat-
tle remained on the Indian subcontinent for many generations and then began
to migrate along the east coast of Africa and toward South East Asia.

Bos taurus cattle evolved in more northern areas of Asia and in Europe.
There were migrations of B. taurus cattle along western Africa and the Ameri-
cas, with the explorations of the Spaniards. Although it is generally true that B.
indicus cattle are tropically adapted and B. taurus cattle are adapted to tem-
perate regions, the migration of B. taurus cattle along western Africa resulted
in some tropically adapted B. taurus breeds. Bos taurus cattle brought to the
Americas by the Spaniards were left to adapt to their environment for several
hundred years. These are referred to as the Criollo cattle and several breeds
arose in South and Central America, as well as the Texas Longhorn and Florida
Cracker breeds in areas now contained in the USA. Some early crossing of B.
taurus and B. indicus cattle in Africa resulted in a subgroup referred to as
Sanga cattle. In the last century, numerous breeds have been developed which
take advantage of the complementary characteristics of B. taurus and B.
indicus cattle.

Classification of Breeds

Another way to subdivide cattle breeds is by utility. Artificial selection within
many breeds has caused them to excel for either meat or milk production. This
is especially true in Great Britain and North America, where there is a fairly
clear delineation between such categories. Breeds such as the Holstein pro-
duce quantities of milk far in excess of that which could ever be consumed by
a calf and have become well adapted to a highly intensive schedule of being
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milked twice, or thrice, daily. Other breeds give only enough milk to sustain a
calf but have highly developed muscularity, possibly from use as a draught
animal, which is important for meat production.

Breeds are easy to recognize in many of the developed countries, because
organizations have arisen to protect the purity of the breed and to pursue its
improvement. These ‘breed societies’ originated in Great Britain during the
early part of the 19th century (Willham, 1987) and spread to other countries,
most notably the USA. Some breed societies are large businesses with millions
of cattle registered, while others number their registrations with three digits
and are organized by a single individual.

A difficulty associated with describing breeds of cattle is identifying the
number of breeds to include. One source includes more than 1000 different
breeds (Mason, 1996), although many of these are national derivatives of a
breed that is imported from its native country. It would be desirable to identify
all of the ‘important’ breeds around the world. This task is rendered nearly
impossible because of the difficulty in defining ‘important’. Breeds with high
census numbers are likely to be considered important, but there may be
breeds with low numbers which are important either historically or as a source
of unique genetic material for some future use. This raises the issue of conser-
vation of genetic material. Breeds may be conserved due to economic, scien-
tific or cultural reasons (Committee on Managing Global Genetic Resources,
1993). It also seems likely that some breeds have acquired new names as more
is learned about breeds in developing countries, and this may confuse the
identification of important breeds.

Renewed interest in developing new breeds has arisen in recent years.
‘Composites’, ‘synthetics’ or ‘hybrids’ are labels used to signify new breeds or
newly formed lines developed from crossing. The Composite Cattle Breeders
International Alliance is an organization that meets annually to address the
needs and issues of these cattle.

Ideally, a description of breeds in a publication would include those
breeds with a well-understood origin and well-researched characteristics.
Many breeds are important, at least in some parts of the world, even though
they fit neither of these characteristics. The origin of many breeds has been
lost due to inadequate historical records or is irrelevant due to large-scale
introduction of individuals from outside the breed. There is considerable
research information for some breeds, but resources for such research are lim-
ited and may not be applicable to all environments around the world.

We are left with only imperfect methods for identifying breeds to include
in a publication such as this one. We have chosen the following approach.
Breeds in common use in North America were included if there was research
information available or if they were included in one or more of the following
sources of information: Briggs and Briggs (1980), Walker (1989) or one of sev-
eral popular wall posters of breed information distributed by organizations like
Better Beef Business. Breeds from other parts of the world were
included based upon information from the Food and Agriculture Organization
of the United Nations (http://dad.fao.org/dad-is/data/index.htm), Rouse
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(1970a, b, 1973), Felius (1985) or the Committee on Managing Global
Genetic Resources (1993). Most of the breeds are included in the Breeds
of Livestock Website maintained by Oklahoma State University
(http://www.ansi.okstate.edu/breeds/cattle/).

The breeds are described in a series of tables. Table 24.1 includes several
breeds that have been selected primarily for milk production. All of the breeds,
including those shown in Table 24.1, are listed in Tables 24.2–24.8, by region
of origin, with beef production characteristics. Where information is available,
breeds are described for size, age at puberty, lean-to-fat ratio and milk produc-
tion. These four traits have been used by the scientists at the US Meat Animal
Research Center to characterize breeds included in the germplasm evaluation
(GPE) experiment (Cundiff et al., 1986, 1993, 1997). This experiment has been
conducted since the late 1960s to evaluate breeds in use in North America. The
descriptors, for breeds other than those in the GPE, are highly subjective. They
probably reflect performance that is dependent upon the environment in
which the breeds are used and may not indicate the performance levels that
would be achieved if all of the breeds were managed in a uniform
environment.

Table 24.9 is included to provide references for research information con-
cerning the breeds. Numerous research papers, published in refereed journals,
are included, with a list of the breeds evaluated in the project described in
each paper.

The concept of a breed is likely to remain rather fluid. The number of
breeds developed in North America during the last half of the 20th century is
indicative of a general effort to identify combinations of germplasm for use in
the varied environments in which cattle are raised. These developments are,
apparently, continuing unabated. It is tempting to assume that the important
breeds of today will continue to be important in the future. One has only to
examine the history of breeds during the 20th century, in cattle and in other
species of livestock, to see the fallacy of this assumption. Improved techniques
for identification of superior genetic material, including techniques from
molecular biology, will probably speed the evolutionary pace in cattle. This
will mean even more rapid assembly and recombination of genetic stocks.
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Authors Breeds

Adams et al. (1973) Hereford, Simmental, Limousin, Maine Anjou, Lincoln Red,
Brown Swiss, Charolais and Angus

Adams et al. (1977) Hereford, Angus, Lincoln Red, Brown Swiss, Simmental,
Limousin, Maine Anjou and Charolais

Alenda and Martin (1981) Angus, Charolais and Hereford
Alenda et al. (1980a, b) Angus, Charolais and Hereford
Anderson et al. (1978) Angus, Chianina, Holstein, Charolais and Simmental
Bailey and Moore (1980) Hereford, Red Poll, Angus, Charolais, Brahman
Berndtson et al. (1987) Angus, Hereford
Bond et al. (1972) Holstein, Jersey, Milking Shorthorn, Angus and Hereford
Brown and Dinkel (1982) Angus, Charolais, Salers, Limousin and Polled Hereford
Brown et al. (1972) Angus, Hereford
Browning et al. (1995) Angus, Brahman and Tuli
Butts et al. (1980a, b) Angus, Hereford and Charolais
Chapman et al. (1970) Angus, Polled Hereford, Santa Gertrudis, Brahman and

Shorthorn
Chapman et al. (1971) Angus, Polled Hereford and Santa Gertrudis
Chapman et al. (1978) Angus, Hereford, Limousin and Simmental
Charles and Johnson (1976) Hereford, Angus, Friesian and Charolais
Cianzio et al. (1982) Limousin, Maine Anjou, Simmental, Angus, Hereford, Holstein

and Brown Swiss
Comerford et al. (1987) Brahman, Limousin, Polled Hereford and Simmental
Coulter et al. (1987) Angus, Hereford
Crockett et al. (1978a, b) Angus, Brahman and Hereford
Crockett et al. (1979) Brahman, Brangus, Beefmaster, Limousin, Simmental, Maine

Anjou, Angus and Hereford
Crouse et al. (1975) Hereford, Angus, Limousin, Charolais, Simmental, South

Devon and Jersey
Cundiff (1970) Hereford, Angus, Shorthorn and Charolais
Cundiff et al. (1974a, b) Angus, Hereford and Shorthorn
Dean et al. (1976) Hereford, Holstein, Angus and Charolais
Deutscher and Slyter (1978) Angus, Hereford and Charolais
Deutscher and Whiteman (1971) Angus, Holstein
Dhuyvetter et al. (1985) Charolais, Limousin, Angus, Hereford, Simmental, Brown

Swiss and Jersey

Table 24.9. References for research information concerning the breeds

Breed
Place of
origin Species Distribution Colour Other

Size and
Growth

Caracu Brazil taurus South America Variable Criollo cattle of
Brazil

Moderate

Indo-Brazil Brazil indicus South America,
North America

White or
grey

Moderate

Blanco
Orejinegro

Colombia taurus South America White Criollo cattle of
Colombia

Moderate

Table 24.8. Breeds of cattle with origin in South America.
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Authors Breeds

Dikeman and Crouse (1975) Hereford, Limousin, Angus and Simmental
Dillard et al. (1980) Angus, Charolais and Hereford
Drewry et al. (1979a, b) Angus, Milking Shorthorn
Dunn et al. (1969) Angus, Hereford
Fortin et al. (1980a, b) Holstein, Angus
Fortin et al. (1981a, b) Holstein, Angus
Gaines et al. (1967) Angus, Hereford and Shorthorn
Gaines et al. (1970) Angus, Hereford and Shorthorn
Garcia-de-Siles et al. (1977) Hereford, Holstein
Garrett (1971) Holstein, Hereford
Glimp et al. (1971) Angus, Hereford
Gray et al. (1978) Angus, Hereford
Gregory and Cundiff (1980) Angus, Brahman, Charolais and Hereford
Gregory et al. (1978a, b, c, d, e) Angus, Hereford, Red Poll, Brown Swiss, Gelbvieh, Maine

Anjou and Chianina
Gregory et al. (1979a, b) Angus, Hereford, Brahman, Sahiwal, Pinzgauer and Tarentaise
Hedrick et al. (1970) Angus, Charolais, Holstein, Brahman, Shorthorn and Hereford
Hedrick et al. (1975) Angus, Charolais, Hereford
Holloway et al. (1975a, b) Hereford, Holstein
Hooven et al. (1972) Angus, Hereford, Holstein Friesian, Jersey and Milking

Shorthorn
Jain et al. (1971) Angus, Charolais and Hereford
Jenkins et al. (1981) Angus, Brahman, Holstein, Hereford and Jersey
Koch and Dikeman (1977) Hereford, Angus, Jersey, South Devon, Limousin, Charolais

and Simmental
Koch et al. (1976) Hereford, Angus, Jersey, South Devon, Limousin, Charolais

and Simmental
Koch et al. (1979) Hereford, Angus, Red Poll, Brown Swiss, Gelbvieh, Maine

Anjou and Chianina
Koch et al. (1981) Angus, Hereford, Red Poll, Brown Swiss, Gelbvieh, Maine

Anjou and Chianina
Koger (1980) Zebu, Brahman, Santa Gertrudis, Beefmaster, Brangus,

Braford, Barzona, Charbray, Simbrah and Bramousin
Kress et al. (1995) Tarentaise, Hereford
Kroger et al. (1975) Brahman, Shorthorn
Kropp et al. (1973a, b) Hereford, Holstein
Lasley et al. (1971) Angus, Charolais and Hereford
Lasley et al. (1973) Angus, Charolais and Hereford
Laster et al. (1972) Hereford, Angus, Charolais, Simmental, South Devon, Jersey

and Limousin
Laster et al. (1973a, b) Red Poll, Brown Swiss, Hereford, Angus, Jersey, South

Devon, Limousin, Simmental and Charolais
Laster et al. (1976) Hereford, Angus, Jersey, South Devon, Limousin, Charolais

and Simmental
Laster et al. (1979) Hereford, Angus, Red Poll, Brown Swiss, Gelbvieh, Maine

Anjou and Chianina
Lemka et al. (1973) Hariana, Deshi, Blanco Orejinegro and Costeno Con Cuernos
LeVan et al. (1979) Angus, Charolais

Table 24.9. Continued
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Authors Breeds

Long (1980) Angus, Hereford, Charolais, Jersey, Limousin, Simmental,
South Devon, Brown Swiss, Chianina, Gelbvieh, Maine Anjou,
Red Poll, Brahman, Pinzgauer, Sahiwal, Tarentaise, Argentine
Holstein, Blonde D’Aquitaine, German Black and White,
German Red and White, Marchigiana, Normandie,
Piedmontese, Romagnola, Santa Gertrudis and Shorthorn

Long and Gregory (1974) Angus, Hereford
Long and Gregory (1975a, b) Angus, Hereford
Long et al. (1979a, b) Angus, Brahman, Hereford, Holstein and Jersey
Luckett et al. (1975) Angus, Brahman, Hereford and Charolais
McAllister et al. (1976) Polled Hereford, Charolais, Limousin, Simmental and

Angus–Holstein
McDonald and Turner (1972) Angus, Brahman, Brangus and Hereford
Marshall et al. (1976) Angus, Charolais and Polled Hereford
Melton et al. (1967) Angus, Charolais and Hereford
Nadarahaj et al. (1985) Hereford, Angus, Shorthorn, Charolais, Simmental, Brown

Swiss and Holstein
Nelsen et al. (1982a, b) Angus, Brahman, Hereford, Holstein and Jersey
Northcutt et al. (1990) Angus, Hereford and Brahman
Notter et al. (1978a, b) Hereford, Angus, Charolais, Simmental, Limousin, Jersey,

Brahman, Holstein, Maine Anjou, Chianina, Gelbvieh and
South Devon

Nour et al. (1981) Angus, Holstein
Ohlson et al. (1981) Hereford, Simmental
O’Mary et al. (1979) Angus, Charolais
Pahnish et al. (1969) Charolais, Brown Swiss, Angus, Hereford and Brahman
Pahnish et al. (1971) Charolais, Brown Swiss, Hereford and Angus
Peacock and Koger (1980) Angus, Brahman and Charolais
Peacock et al. (1971) Brahman, Shorthorn
Peacock et al. (1977) Angus, Brahman and Charolais
Peacock et al. (1978) Angus, Brahman and Charolais
Plasse et al. (1968) Brahman, Shorthorn
Reynolds et al. (1978) Angus, Brahman, Brangus and Africander–Angus
Reynolds et al. (1979) Angus, Zebu, Brangus, Brahman and Africander–Angus
Reynolds et al. (1980) Angus, Brahman, Brangus and Africander–Angus
Reynolds et al. (1982) Angus, Brahman, Brangus and Africander–Angus
Rodriguez-Almeida et al. (1995a, b) Angus, Charolais, Gelbvieh, Hereford, Limousin, Pinzgauer,

Polled Hereford and Simmental
Rollins et al. (1969) Angus, Hereford and Shorthorn
Rutledge (1975) Hereford, Angus, Brown Swiss and Holstein
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Sagebiel et al. (1973) Angus, Charolais and Hereford
Sagebiel et al. (1974) Angus, Charolais and Hereford
Sanders (1980) Zebu, Guzerat, Nellore, Gir, Indu-Brazil, Brahman, Red

Brahman and Grey Brahman
Scarth et al. (1973) Angus, Hereford and Shorthorn
Smith (1976) Hereford, Angus, Jersey, South Devon, Limousin, Charolais

and Simmental
Smith and Cundiff (1976) Angus, Hereford and Shorthorn
Smith et al. (1976a, b) Angus, Hereford and Shorthorn

Table 24.9. Continued

685
Fries - Genetics of Cattle - Revise
23 April 1999 15:01:27

Color profile: Disabled
Composite  Default screen



References

Adams, N.J., Garrett, W.N. and Elings, J.T. (1973) Performance and carcass characteris-
tics of crosses from imported breeds. Journal of Animal Science 37, 623–628.

Adams, N.J., Smith, G.C. and Carpenter, Z.L. (1977) Carcass and palatability characteris-
tics of Hereford and crossbred steers. Journal of Animal Science 46, 438–448.

Alenda, R. and Martin, T.G. (1981) Estimation of genetic and maternal effects in cross-
bred cattle of Angus, Charolais, and Hereford parentage. III. Optimal breed com-
position of crossbreds. Journal of Animal Science 53, 347–353.

Alenda, R., Martin, T.G., Lasley, J.F. and Ellersieck, M.R. (1980a) Estimation of genetic
and maternal effects in crossbred cattle of Angus, Charolais and Hereford parent-
age. I. Birth and weaning weights. Journal of Animal Science 50, 226–234.

Alenda, R., Martin, T.G., Lasley, J.F. and Ellersieck, M.R. (1980b) Estimation of genetic
and maternal effects in crossbred cattle of Angus, Charolais, and Hereford parent-
age. II. Postweaning growth, ribeye area and fat cover. Journal of Animal Science
50, 235–241.

Anderson, D.C., O'Mary, C.C. and Martin, E.L. (1978) Birth, preweaning and
postweaning traits of Angus, Holstein, Simmental, and Chianina sired calves. Jour-
nal of Animal Science 46, 362–369.

Bailey, C.M. and Moore, J.D. (1980) Reproductive performance and birth characters of
divergent breeds and crosses of beef cattle. Journal of Animal Science 50, 645–652.

Berndtson, W.E., Igboeli, G. and Pickett, B.W. (1987) Relationship of absolute numbers
of Sertoli cells to testicular size and spermatogenesis in young beef bulls. Journal
of Animal Science 64, 241–246.

Bond, J., Hooven, N.W., Jr, Warick, E.J., Hiner, R.L. and Richardson, G.V. (1972) Influ-
ence of breed and plane of nutrition on performance of dairy, dual-purpose and

686 D.S. Buchanan and S.L. Dolezal

20 January 1999 CHAP-24

Authors Breeds

Smith et al. (1976c, d) Hereford, Angus, Jersey, South Devon, Limousin, Charolais
and Simmental

Stewart et al. (1980) Angus, Brahman, Hereford, Holstein and Jersey
Thonney et al. (1981) Holstein, Angus
Thrift et al. (1978) Angus, Hereford, Charolais, Maine Anjou, Simmental and

Holstein
Turner and McDonald (1969) Angus, Brahman, Brangus, Charolais and Hereford
Turner et al. (1968) Angus, Brahman, Brangus, Shorthorn, Charolais and Hereford
Urick et al. (1971) Angus, Charolais, and Hereford
Urick et al. (1974) Angus, Hereford, Charolais and Brown Swiss
Vogt et al. (1967) Aberdeen-Angus, Hereford and Beef Shorthorn
Wettemann et al. (1982) Brahman, Hereford and Holstein
Wiltbank et al. (1967) Angus, Hereford and Shorthorn
Wiltbank et al. (1969) Angus, Hereford
Wilton and Batra (1972) Angus, Charolais, Hereford
Winer et al. (1981) Hereford, Red Poll, Angus, Charolais and Brahman
Wyatt et al. (1977) Hereford, Holstein and Charolais
Young et al. (1978a, b) Hereford, Angus, Jersey, South Devon, Simmental, Limousin,

Brahman, Charolais and Holstein
Ziegler et al. (1971) Angus, Charolais, Holstein and Hereford

Table 24.9. Continued

686
Fries - Genetics of Cattle - Revise
23 April 1999 15:01:29

Color profile: Disabled
Composite  Default screen



beef steers. II. From 180 days of age to slaughter. Journal of Animal Science 34,
1046–1053.

Briggs, H.M. and Briggs, D.M. (1980) Modern Breeds of Livestock, 4th edn. Macmillan,
New York, 802 pp.

Brown, J.E., Brown, C.J. and Butts, W.T. (1972) A discussion of the genetic aspects of
weight, mature weight and rate of maturing in Hereford and Angus cattle. Journal
of Animal Science 34, 525–537.

Brown, M.A. and Dinkel, C.A. (1982) Efficiency to slaughter of calves from Angus,
Charolais and reciprocal cross cows. Journal of Animal Science 55, 254–262.

Browning, R., Leite-Browning, M.L., Neuendorff, D.A. and Randel, R.D. (1995)
Preweaning growth of Angus- (Bos taurus), Brahman- (Bos indicus), and Tuli-
(Sanga) sired calves and reproductive performance of their Brahman dams. Jour-
nal of Animal Science 73, 2558–2563.

Butts, W.T., Jr, Backus, W.R., Lidvall, E.R., Corrick, J.A. and Montgomery, R.F. (1980a)
Relationships among definable characteristics of feeder calves, subsequent perfor-
mance and carcass traits. I. Objective measurements. Journal of Animal Science 51,
1297–1305.

Butts, W.T., Jr, Lidvall, E.R., Backus, W.R. and Corrick J.A. (1980b) Relationships among
definable characteristics of feeder calves, subsequent performance and carcass
traits. II. Subjective scores. Journal of Animal Science 51, 1306–1313.

Chapman, H.D., Clyburn, T.M. and McCormick, W.C. (1970) Grading, two- and
three-breed rotational crossing as systems for production of calves to weaning.
Journal of Animal Science 31, 642–651.

Chapman, H.D., Clyburn, T.M. and McCormick, W.C. (1971) Grading and two- and
three-breed rotational crossing as systems for production of slaughter steers. Jour-
nal of Animal Science 32, 1062–1068.

Chapman, H.D., Morrison, E.G. and Edwards, N.C., Jr (1978) Limousin and Simmental
sires mated with Angus and Hereford cows. Journal of Animal Science 46,
341–344.

Charles, D.D. and Johnson, E.R. (1976) Breed differences in amount and distribution of
bovine carcass dissectible fat. Journal of Animal Science 42, 332–341.

Cianzio, D.S., Topel, D.G., Whitehurst, G.B., Beitz, D.C. and Self, H.L. (1982) Adipose
tissue growth in cattle representing two frame sizes: distribution among depots.
Journal of Animal Science 55, 305–312.

Comerford, J.W., Bertrand, J.K., Benyshek, L.L. and Johnson, M.H. (1987) Reproductive
rates, birth weight, calving ease and 24-h calf survival in a four-breed diallel among
Simmental, Limousin, Polled Hereford and Brahman beef cattle. Journal of Animal
Science 64, 65–76.

Committee on Managing Global Genetic Resources (1993) Managing Global Genetic
Resources – Livestock. National Academy Press, Washington, DC, 276 pp.

Coulter, G.H., Carruthers, T.D., Amann, R.P. and Kozub, G.C. (1987) Testicular devel-
opment, daily sperm prodution and epididymal sperm reserves in 15-mo-old
Angus and Hereford bulls: effects of bull strain plus dietary energy. Journal of Ani-
mal Science 64, 254–260.

Crockett, J.R., Koger, M. and Franke, D.E. (1978a) Rotational crossbreeding of beef cat-
tle: reproduction by generation. Journal of Animal Science 46, 1163–1169.

Crockett, J.R., Koger, M. and Franke, D.E. (1978b) Rotational crossbreeding of beef cat-
tle: preweaning traits by generation. Journal of Animal Science 46, 1170–1177.

Crockett, J.R., Baker, F.S. Jr, Carpenter, J.W. and Koger, M. (1979) Preweaning, feedlot
and carcass characteristics of calves sired by Continental, Brahman and

Breeds of Cattle 687

20 January 1999 CHAP-24

687



Brahman-derivative sires in subtropical Florida. Journal of Animal Science 49,
900–907.

Crouse, J.D., Dikeman, M.E., Koch, R,M. and Murphey, C.E. (1975) Evaluation of traits
in the U.S.D.A. yield grade equation for predicting beef carcass cutability in breed
groups differing in growth and fattening characteristics. Journal of Animal Science
41, 548–553.

Cundiff, L.V. (1970) Experimental results on crossbreeding cattle for beef production.
Journal of Animal Science 30, 694–705.

Cundiff, L.V., Gregory, K.E. and Koch, R.M. (1974a) Effects of heterosis on reproduction
in Hereford, Angus and Shorthorn cattle. Journal of Animal Science 38, 711–727.

Cundiff, L.V., Gregory, K.E., Schwulst, F.J. and Koch, R.M. (1974b) Effects of heterosis
on maternal performance and milk production in Hereford, Angus and Shorthorn
cattle. Journal of Animal Science 38, 728–745.

Cundiff, L.V., Gregory, K.E., Koch, R.M. and Dickerson, G.E. (1986) Genetic diversity
among cattle breeds and its use to increase beef production efficiency in a temper-
ate environment. In: Dickerson, G.E. and Johnson, R.K. (eds) Proceedings 3rd
World Congress on Genetics Applied to Livestock Production: IX. Breeding Pro-
grams for Dairy and Beef Cattle, Water Buffalo, Sheep, and Goats. University of
Nebraska, Lincoln, pp. 271–282.

Cundiff, L.V., Szabo, F., Gregory, K.E., Koch, R.M., Dikeman, M.E. and Crouse, J.D.
(1993) Breed comparisons in the germplasm evaluation program at MARC. In:
Bolze, R. (ed.) Proceedings of Beef Improvement Federation Research Symposium
and Annual Meeting. Beef Improvement Federation, Colby, Kansas, pp. 124–138.

Cundiff, L.V., Gregory, K.E., Wheeler, T.L., Shackelford, S.D., Koohmaraie, M., Freetly,
H.C. and Lunstra, D.D. (1997) Preliminary results from Cycle V of the cattle
germplasm evaluation program at the Roman L. Hruska U.S. Meat Animal Research
Center. In: Germplasm Evaluation Program Progress Report No. 16. US Department
of Agriculture, Clay Center, Nebraska, pp. 2–11.

Dean, R.A., Walters, L.E., Whiteman, J.V., Stephens, D.F. and Totusek, R. (1976) Carcass
traits of progeny of Hereford, Hereford × Holstein and Holstein cows. Journal of
Animal Science 42, 1427–1433.

Deutscher, G.H. and Slyter, A.L. (1978) Crossbreeding and management systems for
beef production. Journal of Animal Science 47, 19–28.

Deutscher, G.H. and Whiteman, J.V. (1971) Productivity as two-year-olds of
Angus–Holstein crossbreds compared to Angus heifers under range conditions.
Journal of Animal Science 33, 337–342.

Dhuyvetter, J.M., Frahm, R.R. and Marshall, D.M. (1985) Comparison of Charolais and
Limousin as terminal cross sire breeds. Journal of Animal Science 60, 935–941.

Dikeman, M.E. and Crouse, J.D. (1975) Chemical composition of carcasses from Here-
ford, Limousin and Simmental crossbred cattle as related to growth and meat palat-
ability. Journal of Animal Science 40, 463–467.

Dillard, E.U., Rodriquez, O. and Robison, O.W. (1980) Estimation of additive and
nonadditive direct and maternal genetic effects from crossbreeding beef cattle.
Journal of Animal Science 50, 653–663.

Drewry, K.J., Becker, S.P., Martin, T.G. and Nelson, L.A. (1979a) Crossing Angus and
Milking Shorthorn cattle: feedlot performance of steers. Journal of Animal Science
48, 313–318.

Drewry, K.J., Becker, S.P., Martin, T.G. and Nelson, L.A. (1979b) Crossing Angus and
Milking Shorthorn cattle: steer carcass traits. Journal of Animal Science 48,
517–524.

688 D.S. Buchanan and S.L. Dolezal

20 January 1999 CHAP-24

688



Dunn, T.G., Ingalls, J.E., Zimmerman, D.R, and Wiltbank, J.N. (1969) Reproductive per-
formance of 2-year-old Hereford and Angus heifers as influenced by pre- and
post-calving energy intake. Journal of Animal Science 29, 719–726.

Felius, M. (1985) Cattle Breeds of the World. Merck, Rahway, New Jersey, 234 pp.
Fortin, A., Simpfendorfer, S., Reid, J.T., Ayala, H.J., Anrique, R. and Kertz, A.F. (1980a)

Effect of level of energy intake and influence of breed and sex on the chemical
composition of cattle. Journal of Animal Science 51, 604–614.

Fortin, A., Reid, J.T., Maiga, A.M., Sim, D.W. and Wellington, G.H. (1980b) Effect of
level of energy intake and influence of breed and sex on muscle growth and distri-
bution in the bovine carcass. Journal of Animal Science 51, 1288–1296.

Fortin, A., Reid, J.T., Maiga, A.M., Sim, D.W. and Wellington, G.H. (1981a) Effect of
energy intake level and influence of breed and sex on the physical composition of
the carcass of cattle. Journal of Animal Science 51, 331–339.

Fortin, A., Reid, T.J., Maiga, A.M., Sim, D.W. and Wellington, G.H. (1981b) Effect of
level of energy intake and influence of breed and sex on growth of fat tissue and
distribution in the bovine carcass. Journal of Animal Science 53, 982–991.

Gaines, J.A., Richardson, G.V., McClure, W.H., Vogt, D.W. and Carter, R.C. (1967)
Heterosis from crosses among British breeds of beef cattle: carcass characteristics.
Journal of Animal Science 26, 1217–1225.

Gaines, J.A., Richardson, G.V., Carter, R.C. and McClure, W.H. (1970) General combin-
ing ability and maternal effects in crossing three British breeds of beef cattle. Jour-
nal of Animal Science 31, 19–26.

Garcia-de-Siles, J.L., Ziegler, J.H., Wilson, L.L. and Sink, J.D. (1977) Growth, carcass and
muscle characters of Hereford and Holstein steers. Journal of Animal Science 44,
973–984.

Garrett, W.N. (1971) Energetic efficiency of beef and dairy steers. Journal of Animal Sci-
ence 32, 451–456.

Glimp, H.A., Dikeman, M.E., Tuma, H.J., Gregory, K.E. and Cundiff, L.V. (1971) Effect
of sex condition on growth and carcass traits of male Hereford and Angus cattle.
Journal of Animal Science 33, 1242–1247.

Gray, E.F., Thrift, F.A. and Absher, C.W. (1978) Heterosis expression for preweaning
traits under commercial beef cattle conditions. Journal of Animal Science 47,
370–374.

Gregory, K.E. and Cundiff, L.V. (1980) Crossbreeding in beef cattle: evaluation of sys-
tems. Journal of Animal Science 51, 1224–1242.

Gregory, K.E., Cundiff, L.V., Smith, G.M., Laster, D.B. and Fitzhugh, H.A., Jr (1978a)
Characterization of biological types of cattle – cycle II: I. Birth and weaning traits.
Journal of Animal Science 47, 1022–1030.

Gregory, K.E., Cundiff, L.V., Koch, R.M., Laster, D.B. and Smith, G.M. (1978b) Heterosis
and breed maternal and transmitted effects in beef cattle. I. Preweaning traits. Jour-
nal of Animal Science 47, 1031–1041.

Gregory, K.E., Laster, D.B., Cundiff L.V., Koch, R.M. and Smith, G.M. (1978c) Heterosis
and breed maternal and transmitted effects in beef cattle. II. Growth rate and
puberty in females. Journal of Animal Science 47, 1042–1053.

Gregory, K.E., Koch, R.M., Laster, D.B., Cundiff, L.V. and Smith G.M. (1978d) Heterosis
and breed maternal and transmitted effects in beef cattle. III. Growth traits of
steers. Journal of Animal Science 47, 1054–1062.

Gregory, K.E., Crouse, J.D., Koch, R.M., Laster, D.B., Cundiff, L.V. and Smith, G.M.
(1978e) Heterosis and breed maternal and transmitted effects in beef cattle. IV. Car-
cass traits of steers. Journal of Animal Science 47, 1063–1079.

Breeds of Cattle 689

20 January 1999 CHAP-24

689



Gregory, K.E., Smith, G.M., Cundiff, L.V., Koch, R.M. and Laster, D.B. (1979a) Charac-
terization of biological types of cattle – cycle III: I. Birth and weaning traits. Jour-
nal of Animal Science 48, 271–279.

Gregory, K.E., Laster, D.B., Cundiff, L.V., Smith, G.M. and Koch, R.M (1979b) Character-
ization of biological types of cattle – cycle III: II. Growth rate and puberty in
females. Journal of Animal Science 49, 461–471.

Hedrick, H.B., Lasley, J.F, Jain, J.P., Krause, G.F., Sibbit, B., Langford, L., Comfort, J.E.
and Dyer, A.J. (1970) Quantitative carcass characteristics of reciprocally crossed
Angus, Charolais and Hereford heifers. Journal of Animal Science 31, 633–641.

Hedrick, H.B., Krause, G.F., Lasley, J.F., Sibbit, B., Langford, L. and Dyer, A.J. (1975)
Quantitative and qualitative carcass characteristics of straightbred and reciprocally
crossed Angus, Charolais and Hereford steers. Journal of Animal Science 41,
1581–1591.

Holloway, J.W., Stephens, D.F., Whiteman, J.V. and Totusek, R. (1975a) Performance of
3-year-old Hereford, Hereford × Holstein and Holstein cows on range and in
drylot. Journal of Animal Science 40, 114–125.

Holloway, J.W., Stephens, D.F., Whiteman, J.V. and Totusek, R. (1975b) Efficiency of
production of 2- and 3-year-old Hereford, Hereford × Holstein and Holstein cows.
Journal of Animal Science 41, 855–867.

Hooven, N.W., Jr., Bond, J., Warwick, E.J., Hiner, R.L. and Richardson, G.V. (1972)
Influence of breed and plane of nutrition on the performance of dairy,
dual-purpose and beef steers. I. Birth to 180 days of age. Journal of Animal Science
34, 1037–1045.

Jain, J.P., Lasley, J.F., Sibbit, B., Langford, L., Comfort, J.E., Dyer, A.J., Krause, G.F. and
Hedrick, H.B. (1971) Growth traits of reciprocally crossed Angus, Hereford and
Charolais heifers. Journal of Animal Science 32, 399–405.

Jenkins, T.G., Long, C.R., Cartwright, T.C. and Smith, G.C. (1981) Characterization of
cattle of a five-breed diallel. IV. Slaughter and carcass characters of serially slaugh-
tered bulls. Journal of Animal Science 53, 62–79.

Koch, R.M. and Dikeman, M.E. (1977) Characterization of biological types of cattle. V.
Carcass wholesale cut composition. Journal of Animal Science 45, 30–42.

Koch, R.M., Dikeman, M.E., Allen, D.M., May, M., Crouse, J.D. and Campion, D.R.
(1976) Characterization of biological types of cattle. III. Carcass composition, qual-
ity, and palatability. Journal of Animal Science 43, 48–62.

Koch, R.M., Dikeman, M.E., Lipse, J., Allen, D.M. and Crouse, J.D. (1979) Characteriza-
tion of biological types of cattle – cycle II: III. Carcass composition, quality and
palatability. Journal of Animal Science 49, 448–460.

Koch, R.M., Dikeman, M.E. and Cundiff, L.V. (1981) Characterization of biological types
of cattle (cycle II). V. Carcass wholesale cut composition. Journal of Animal Sci-
ence 53, 992–999.

Koger, M. (1980) Effective crossbreeding systems utilizing Zebu cattle. Journal of Ani-
mal Science 50, 1215–1220.

Kress, D.D., Doornbos, D.E., Anderson, D.C. and Davis, K.C. (1995) Tarentase and
Hereford breed effects on cow and calf traits and estimates of individual heterosis.
Journal of Animal Science 73, 2574–2578.

Kroger, M., Peacock, F.M., Kirk, W.G. and Crockett, J.R. (1975) Heterosis effects on
weaning performance of Brahman–Shorthorn calves. Journal of Animal Science 40,
826–833.

690 D.S. Buchanan and S.L. Dolezal

20 January 1999 CHAP-24

690



Kropp, J.R., Holloway, J.W., Stephens, D.F., Knori, L., Morrison, R.D. and Totusek, R.
(1973a) Range behavior of Hereford, Hereford × Holstein and Holstein
non-lactating heifers. Journal of Animal Science 36, 797–802.

Kropp, J.R., Stephens, D.F., Holloway, J.W., Whiteman, J.V., Knori, L. and Totusek, R.
(1973b) Performance on range and in drylot of two-year-old Hereford,
Hereford × Holstein and Holstein females as influenced by level of winter
supplementation. Journal of Animal Science 37, 1222–1232.

Lasley, J.F., Krause, G.F., Jain, J.P., Hedrick, H.B., Sibbit, B., Langford, L., Comfort, J.E.
and Dyer, A.J. (1971) Carcass quality characteristics in heifers of reciprocal crosses
of the Angus, Charolais and Hereford breeds. Journal of Animal Science 32,
406–412.

Lasley, J.F., Sibbit, B., Langford, L., Comfort, J.E., Dyer, A.J., Krause, G.F. and Hedrick,
H.B. (1973) Growth traits in straightbred and reciprocally crossed Angus, Hereford
and Charolais steers. Journal of Animal Science 36, 1044–1056.

Laster, D.B., Glimp, H.A. and Gregory, K.E. (1972) Age and weight at puberty and con-
ception in different breeds and breed-crosses of beef heifers. Journal of Animal
Science 34, 1031–1036.

Laster, D.B., Glimp, H.A., Cundiff, L.V. and Gregory, K.E. (1973a) Factors affecting
dystocia and the effects of dystocia on subsequent reproduction in beef cattle.
Journal of Animal Science 36, 695–705.

Laster, D.B., Glimp, H.A. and Gregory, K.E. (1973b) Effects of early weaning on
postpartum reproduction of cows. Journal of Animal Science 36, 734–740.

Laster, D.B., Smith G.M. and Gregory, K.E. (1976) Characterization of biological types of
cattle. IV. Postweaning growth and puberty of heifers. Journal of Animal Science
43, 63–70.

Laster, D.B., Smith, G.M., Cundiff, L.V. and Gregory, K.E. (1979) Characterization of bio-
logical types of cattle (cycle II). II. Postweaning growth and puberty of heifers.
Journal of Animal Science 48, 500–508.

Lemka, L., McDowell, R.E., Van Vleck, L.D., Guha, H. and Salazar, J.J. (1973) Reproduc-
tive efficiency and viability in two Bos indicus and two Bos taurus breeds in the
tropics of India and Colombia. Journal of Animal Science 36, 644–652.

LeVan, P.J., Wilson, L.L., Watkins, J.L., Grieco, C.K., Ziegler, J.H. and Barber, K.A.
(1979) Retail lean, bone and fat distribution of Angus and Charolais steers slaugh-
tered at similar stages of physiological maturity. Journal of Animal Science 49,
683–692.

Lloyd-Jones, O. (1915) What is a breed? Journal of Heredity 6, 531.
Long, C.R. (1980) Crossbreeding for beef production: experimental results. Journal of

Animal Science 51, 1197–1223.
Long, C.R. and Gregory, K.E. (1974) Heterosis and breed effects in preweaning traits of

Angus, Hereford and reciprocal cross calves. Journal of Animal Science 39, 11–17.
Long, C.R. and Gregory, K.E. (1975a) Heterosis and management effects in

postweaning growth of Angus, Hereford and reciprocal cross cattle. Journal of
Animal Science 41, 1563–1571.

Long, C.R. and Gregory, K.E. (1975b) Heterosis and management effects in carcass
characters of Angus, Hereford and reciprocal cross cattle. Journal of Animal Sci-
ence 41, 1572–1580.

Long, C.R., Stewart, T.S., Cartwright, T.C. and Jenkins, T.G. (1979a) Characterization of
cattle of a five breed diallel: I. Measures of size, condition and growth in bulls.
Journal of Animal Science 49, 418–431.

Breeds of Cattle 691

20 January 1999 CHAP-24

691



Long, C.R., Stewart, T.S., Cartwright, T.C. and Baker, J.F. (1979b) Characterization of
cattle of a five breed diallel: II. Measures of size, condition, and growth in heifers.
Journal of Animal Science 49, 432–447.

Luckett, R.L., Bidner, T.D., Icaza, E.A. and Turner, J.W. (1975) Tenderness studies in
straightbred and crossbred steers. Journal of Animal Science 40, 468–475.

Lush, J.L. (1994) Making new breeds. In: The Genetics of Populations. Iowa State Uni-
versity, Ames, pp. 816–860.

McAllister, T.J., Wilson, L.L., Ziegler, J.H. and Sink, J.D. (1976) Growth rate, carcass
quality and fat, lean and bone distribution of British- and Continental-sired cross-
bred steers. Journal of Animal Science 42, 324–331.

McDonald, R.P. and Turner, J.W. (1972) Estimation of maternal heterosis in preweaning
traits of beef cattle. Journal of Animal Science 35, 1146–1153.

Marshall, D.A., Parker, W.R. and Dinkel, C.A. (1976) Factors affecting efficiency to
weaning in Angus, Charolais and reciprocal cross cows. Journal of Animal Science
43, 1176–1187.

Mason, I.L. (1996) A World Dictionary of Livestock Breeds, Types and Varieties, 4th edn.
CAB International, Wallingford, UK, 273 pp.

Melton, A.A., Riggs, J.K., Nelson, L.A. and Cartwright, T.C. (1967) Milk production, com-
position and calf gains of Angus, Charolais and Hereford cows. Journal of Animal
Science 26, 804–809.

Nadarahaj, K., Marlowe, T.J. and Notter, D.R. (1985) Growth patterns of cows sired by
British and Continental beef and American dairy bulls and out of Hereford dams.
Journal of Animal Science 60, 890–901.

Nelsen, T.C., Long, C.R. and Cartwright, T.C. (1982a) Postinflection growth in
straightbred and crossbred cattle. I. Heterosis for weight, height and maturing rate.
Journal of Animal Science 55, 280–292.

Nelsen, T.C., Long, C.R. and Cartwright, T.C. (1982b) Postinflection growth in
straightbred and crossbred cattle. II. Relationships among weight, height and
pubertal characters. Journal of Animal Science 55, 293–304.

Northcutt, S.L., Aaron, D.K. and Thrift, F.A. (1990) Influence of specific geno-
type × environment interactions on preweaning beef cattle traits in the southern
region. Applied Agricultural Research 5, 63–69.

Notter, D.R., Cundiff, L.V., Smith, G.M., Laster, D.B. and Gregory, K.E. (1978a) Charac-
terization of biological types of cattle. VI. Transmitted and maternal effects on birth
and survival traits in progeny of young cows. Journal of Animal Science 46,
892–907.

Notter, D.R., Cundiff, L.V., Smith, G.M., Laster, D.B. and Gregory, K.E. (1978b) Charac-
terization of biological types of cattle. VII. Milk production in young cows and
transmitted and maternal effects on preweaning growth of progeny. Journal of
Animal Science 46, 908–921.

Nour, A.Y.M., Thonney, M.L., Stouffer, J.R. and White, W.R.C., Jr (1981) Muscle, fat and
bone in serially slaughtered large dairy or small beef cattle fed corn or corn silage
diets in one of two locations. Journal of Animal Science 52, 512–521.

Ohlson, D.L., Davis, S.L., Ferrell, C.L. and Jenkins, T.G. (1981) Plasma growth hormone
prolactin and thyrotropin secretory patterns in Hereford and Simmental calves.
Journal of Animal Science 53, 371–375.

O'Mary, C.C., Martin, E.L. and Anderson, D.C. (1979) Production and carcass character-
istics of Angus and Charolais × Angus steers. Journal of Animal Science 48,
239–245.

692 D.S. Buchanan and S.L. Dolezal

20 January 1999 CHAP-24

692



Pahnish, O.F., Brinks, J.S., Urick, J.J., Knapp, B.W. and Riley, T.M. (1969) Results from
crossing beef × beef and beef × dairy breeds: calf performance to weaning. Journal
of Animal Science 28, 291–299.

Pahnish, O.F., Knapp, B.W., Urick, J.J., Brinks, J.S. and Willson, F.S. (1971) Results from
crossing beef × beef and beef × dairy breeds: postweaning performance of heifers.
Journal of Animal Science 33, 736–743.

Peacock, F.M. and Koger, M. (1980) Reproductive performance of Angus, Brahman,
Charolais and crossbred dams. Journal of Animal Science 50, 689–693.

Peacock, F.M., Koger, M., Kirk, W.G., Hodges, E.M. and Warnick, A.C. (1971) Repro-
duction in Brahman, Shorthorn and crossbred cows on different pasture programs.
Journal of Animal Science 33, 458–465.

Peacock, F.M., Koger, M., Crockett, J.R. and Warnick, A.C. (1977) Reproductive perfor-
mance and crossbreeding Angus, Brahman and Charolais cattle. Journal of Animal
Science 44, 729–733.

Peacock, F.M., Koger, M. and Hodges, E.M. (1978) Weaning traits of Angus, Brahman,
Charolais and F1 crosses of these breeds. Journal of Animal Science 47, 366–369.

Plasse, D., Warnick, A.C. and Koger, M. (1968) Reproductive behavior of Bos indicus
females in a subtropical environment. I. Puberty and ovulation frequency in Brah-
man and Brahman × British heifers. Journal of Animal Science 27, 94–100.

Reynolds, W.L., DeRouen, T.M. and Bellows, R.A. (1978) Relationships of milk yield of
dam to early growth rate of straightbred and crossbred calves. Journal of Animal
Science 47, 584–594.

Reynolds, W.L., DeRouen, T.M., Moin, S. and Koonce, K.L. (1979) Factors affecting
pregnancy rate of Angus, Zebu and Zebu-cross cattle. Journal of Animal Science
48, 1312–1321.

Reynolds, W.L., DeRouen, T.M., Moin, S. and Koonce, K.L. (1980) Factors influencing
gestation length, birth weight and calf survival of Angus, Zebu and Zebu cross beef
cattle. Journal of Animal Science 51, 860–867.

Reynolds, W.L., DeRouen, T.M. and Koonce, K.L. (1982) Preweaning growth rate and
weaning traits of Angus, Zebu and Zebu-cross cattle. Journal of Animal Science 54,
241–247.

Rodriguez-Almeida, F.A., Van Vleck, L.D., Cundiff, L.V. and Kachman, S.D. (1995a) Het-
erogeneity of variance by sire, breed, sex, and dam breed in 200- and 365-day
weights of beef cattle from a top cross experiment. Journal of Animal Science 73,
2579–2588.

Rodriguez-Almeida, F.A., Van Vleck, L.D. and Cundiff, L.V. (1995b) Effect of accounting
for different phenotypic variances by sire breed and sex on selection of sires based
on expected progeny differences for 200- and 365-day weights. Journal of Animal
Science 73, 2589–2599.

Rollins, W.C., Loy, R.G., Carroll, F.D. and Wagnon, K.A. (1969) Heterotic effects in
reproduction and growth to weaning in crosses of the Angus, Hereford and
Shorthorn breeds. Journal of Animal Science 28, 431–436.

Rouse, J.E. (1970a) World Cattle, Vol. I. Cattle of Europe, South America, Australia, and
New Zealand. University of Oklahoma Press, Norman, 485 pp.

Rouse, J.E. (1970b) World Cattle, Vol. II. Cattle of Africa and Asia. University of
Oklahoma Press, Norman, 557 pp.

Rouse, J.E. (1973) World Cattle, Vol. III. Cattle of North America. University of
Oklahoma Press, Norman, 650 pp.

Rutledge, J.J. (1975) Twinning in cattle. Journal of Animal Science 40, 803–815.

Breeds of Cattle 693

20 January 1999 CHAP-24

693



Sagebiel, J.A., Krause, G.F., Sibbit, B., Langford, L., Comfort, J.E., Dyer, A.J. and Lasley,
J.F. (1969) Dystocia in reciprocally crossed Angus, Hereford and Charolais cattle.
Journal of Animal Science 29, 245–250.

Sagebiel, J.A., Krause, G.F., Sibbit, B., Langford, L., Dyer, A.J. and Lasley, J.F. (1973)
Effect of heterosis and maternal influence on gestation length and birth weight in
reciprocal crosses among Angus, Charolais and Hereford cattle. Journal of Animal
Science 37, 1273–1278.

Sagebiel, J.A., Krause, G.F., Sibbit, B., Langford, L., Dyer, A.J. and Lasley, J.F. (1974)
Effect of heterosis and maternal influence on weaning traits in reciprocal crosses
among Angus, Charolais and Hereford cattle. Journal of Animal Science 39,
471–479.

Sanders, J.O. (1980) History and development of Zebu cattle in the United States. Jour-
nal of Animal Science 50, 1188–1200.

Scarth, R.D., Kauffman, R.G. and Bray, R.W. (1973) Effects of breed and age classifica-
tion on live weight and carcass traits of steers shown at International Quality Beef
Show. Journal of Animal Science 36, 653–657.

Smith, G.M. (1976) Sire breed effects on economic efficiency of a terminal-cross beef
production system. Journal of Animal Science 43, 1163–1170.

Smith, G.M. and Cundiff, L.V. (1976) Genetic analysis of relative growth rate in cross-
breed and straightbred Hereford, Angus and Shorthorn steers. Journal of Animal
Science 43, 1171–1175.

Smith, G.M., Laster, D.B. and Gregory, K.E. (1976a) Characterization of biological types
of cattle I. Dystocia and preweaning growth. Journal of Animal Science 43, 27–36.

Smith, G.M., Laster, D.B., Cundiff, L.V. and Gregory, K.E. (1976b) Characterization of
biological types of cattle II. Postweaning growth and feed efficiency of steers. Jour-
nal of Animal Science 43, 37–47.

Smith, G.M., Fitzhugh, H.A., Jr, Cundiff, L.V., Cartwright, T.C. and Gregory, K.E. (1976c)
Heterosis for maturing patterns in Hereford, Angus and Shorthorn cattle. Journal of
Animal Science 43, 380–388.

Smith, G.M., Fitzhugh, H.A., Jr. Cundiff, L.V., Cartwright, T.C. and Gregory, K.E. (1976d)
A genetic analysis of maturing patterns in straightbred and crossbred Hereford,
Angus and Shorthorn cattle. Journal of Animal Science 43, 389–395.

Stewart, T.S., Long, C.R. and Cartwright, T.C. (1980) Characterization of cattle of a
five-breed diallel. III. Puberty in bulls and heifers. Journal of Animal Science 50,
808–820.

Thonney, M.L., Heide, E.K., Duhaime, D.J, Nour, A.Y.M, and Oltenacu, P.A. (1981)
Growth and feed efficiency of cattle of different mature sizes. Journal of Animal
Science 53, 354–362.

Thrift, F.A., Gallion, S.R. and Absher, C.W. (1978) Breed of sire and dam comparisons
for preweaning traits under commercial beef cattle conditions. Journal of Animal
Science 46, 977–982.

Turner, J.W. and McDonald, R.P. (1969) Mating-type comparisons among crossbred
beef cattle for preweaning traits. Journal of Animal Science 29, 389–397.

Turner, J.W., Farthing, B.R. and Robertson, G.L. (1968) Heterosis in reproductive per-
formance of beef cows. Journal of Animal Science 27, 336–338.

Urick, J.J., Knapp, B.W., Brinks, J.S., Pahnish, O.F. and Riley, T.M. (1971) Relationships
between cow weights and calf weaning weights in Angus, Charolais and Hereford
breeds. Journal of Animal Science 33, 343–348.

694 D.S. Buchanan and S.L. Dolezal

20 January 1999 CHAP-24

694



Urick, J.J., Knapp, B.W., Hiner, R.L., Pahnish, O.F., Brinks, J.S. and Blackwell, R.L.
(1974) Results from crossing beef × beef and beef × Brown Swiss: carcass quantity
and quality traits. Journal of Animal Science 39, 292–302.

Vogt, D.W., Gaines, J.A., Carter, R.C., McClure, W.H. and Kincaid, C.M. (1967) Heterosis
from crosses among British breeds of beef cattle: post-weaning performance to
slaughter. Journal of Animal Science 26, 443–452.

Walker, H., III (1989) Blue Book of Beef Breeds. PAW Publishing, Allen, Kansas, 136 pp.
Wettemann, R.P., Tucker, H.A., Beck, T.W. and Meyerhoeffer, D.C. (1982) Influence

of ambient temperature on prolactin concentrations in serum of Holstein and
Brahman × Hereford heifers. Journal of Animal Science 55, 391–394.

Willham, R.L. (1987) Taking Stock. Iowa State University, Ames.
Wiltbank, J.N., Gregory, K.E., Rothlisberger, J.A., Ingalls, J.E. and Kasson, C.W. (1967)

Fertility in beef cows bred to produce straightbred and crossbred calves. Journal of
Animal Science 26, 1005–1010.

Wiltbank, J.N., Kasson, C.W. and Ingalls, J.E. (1969) Puberty in crossbred and
straightbred beef heifers on two levels of feed. Journal of Animal Science 29,
602–605.

Wilton, J.W. and Batra, T.R. (1972) Variance of gain of beef bulls in central stations.
Journal of Animal Science 538–540.

Winer, L.K., David, P.J., Curtiss, M.B., Read, M., Ringkob, T.P. and Stevenson, M. (1981)
Palatability characteristics of the Longissimus muscle of young bulls representing
divergent beef breeds and crosses. Journal of Animal Science 53, 387–394.

Wright, S. (1977) Evolution and the Genetics of Populations, Vol. 3. University of
Chicago Press, Chicago.

Wyatt, R.D., Lusby, K.S., Gould, M.B., Walters, L.E., Whiteman, J.V. and Totusek R.
(1977) Feedlot performance and carcass traits of progeny of Hereford, Here-
ford × Holstein and Holstein cows. Journal of Animal Science 45, 1131–1137.

Young, L.D., Cundiff, L.V., Crouse, J.D., Smith, G.M. and Gregory, K.E. (1978a) Charac-
terization of biological types of cattle. VIII. Postweaning growth and carcass traits
of three-way cross steers. Journal of Animal Science 46, 1178–1191.

Young, L.D., Laster, D.B., Cundiff, L.V., Smith, G.M. and Gregory, K.E. (1978b) Charac-
terization of biological types of cattle. IX. Postweaning growth and puberty of
three-breed cross heifers. Journal of Animal Science 47, 843–852.

Ziegler, J.H., Wilson, L.L. and Coble, D.S. (1971) Comparisons of certain carcass traits of
several breeds and crosses of cattle. Journal of Animal Science 32, 446–450.

Breeds of Cattle 695

20 January 1999 CHAP-24

695



20 January 1999 CHAP-24

696


