
University of Nebraska - Lincoln University of Nebraska - Lincoln 

DigitalCommons@University of Nebraska - Lincoln DigitalCommons@University of Nebraska - Lincoln 

Roman L. Hruska U.S. Meat Animal Research 
Center 

U.S. Department of Agriculture: Agricultural 
Research Service, Lincoln, Nebraska 

4-1984 

Germ Plasm EvaluationProgram- Progress Report No. 11 Germ Plasm EvaluationProgram- Progress Report No. 11 

Larry V. Cundiff 
University of Nebraska-Lincoln, Larry.Cundiff@ars.usda.gov 

Keith E. Gregory 
USDA-ARS 

Robert M. Koch 
University of Nebraska Medical Center 

Roman L. Hruska U.S. Meat Animal Research Center 

Follow this and additional works at: https://digitalcommons.unl.edu/hruskareports 

Cundiff, Larry V.; Gregory, Keith E.; Koch, Robert M.; and Roman L. Hruska U.S. Meat Animal Research 
Center, "Germ Plasm EvaluationProgram- Progress Report No. 11" (1984). Roman L. Hruska U.S. Meat 
Animal Research Center. 184. 
https://digitalcommons.unl.edu/hruskareports/184 

This Article is brought to you for free and open access by the U.S. Department of Agriculture: Agricultural Research 
Service, Lincoln, Nebraska at DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in 
Roman L. Hruska U.S. Meat Animal Research Center by an authorized administrator of DigitalCommons@University 
of Nebraska - Lincoln. 

https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/hruskareports
https://digitalcommons.unl.edu/hruskareports
https://digitalcommons.unl.edu/usdaars
https://digitalcommons.unl.edu/usdaars
https://digitalcommons.unl.edu/hruskareports?utm_source=digitalcommons.unl.edu%2Fhruskareports%2F184&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/hruskareports/184?utm_source=digitalcommons.unl.edu%2Fhruskareports%2F184&utm_medium=PDF&utm_campaign=PDFCoverPages


Agricultural
Research
Service

GermPlasm
EvaluationProgram
Progress Report No. 11

ARS-1

April 1984

Roman L. Hruska U.S. Meat Animal Research Center
in Cooperation with Kansas State University and
University of Nebraska Institute of Agriculture and
Natural Resources, Nebraska Agricultural
Experiment Station

- - - - -- -- --



* * * * * * * * * * * * * * * * * * * *

The cattle Germ Plasm Evaluation Program at the RomanL. Hruska U.S. Meat Animal
Research Center is designed~to characterize different biological types repre-
sented by breeds varying widely in characteristics such as milk production,
growth, mature size, and carcass composition. A major objective is to charac-
terize breeds representing different biological types in different feed environ-
ments and production situations for the full spectrum of biological traits
relating to economic beef production.

A coordinated research effort is employed involving scientists from the
disciplines of animal breeding, reproductive physiology, nutrition, meats, and
production systems. The program was initiated in 1969. Progress reports have
been published annually summarizing current results from each cycle and phase of
the program for traits of principal economic importance to the beef cattle
industry.

* * * * * * * * * * * * * * * * * * * *
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ROMANL. HRUSKAU.S. MEATANIMALRESEARCHCENTER

CATTLEGERMPLASMEVALUATIONPROGRAM

PROGRESSREPORTNO. 11

Larry~. Cundiff, Keith E. Gregory and Robert M. Koch

INTRODUCTION

A vast array of both resources and cattle breeds are available for beef
production in the United States. Althou9h feeding concentrates has provided
for a relatively high degree of uniformity in the growing-finishing segment of
beef production, resources used for cow-calf production have remained and will
continue to remain very diverse. In the United States, stocking rates range
from one cow per 2 acres or less to only one cowper 300 or 400 acres because
of differences in climate, land, and feed resources.

The germplasmbase for'beef cattle production in North Americawas
broadened considerably during the 1970.s, primarily, as a result of the intro-
duction of new breeds of European origin madepossible by the development of
appropriate quarantine facilities and procedures by Agriculture Canada. The
newly introduced breeds, in addition to those already available, provide a wide
range of performance characteristics in beef cattle.

In 1969, the RomanL. Hruska U.S. Meat Animal Research Center implemented
a program to characterize a broad range of biological types of cattle as
represented by breeds that differ widely in characteristics such as growth
rate, carcass composition, mature size and milk production level. The primary
objective was to characterize breeds representing diverse biological types for
the full spectrum of traits relating to beef production. The breeds used in
this program have been classified into six different biological types based on
the criteria of (1) growth rate and mature size, (2) lean to fat ratio, (3) age
at puberty and (4) milk production (table 1).

The intent of this-program was to collaborate with research organizations
at other locations so that characterizations would'be done in different climatic
and feed environments to gain information needed for "matching" biological
types with production resources for optimumconversion rate. Collaborative
efforts involving a sample of biological types have been implementedwith
Agriculture Canada; the Beef Cattle Research Station at Brooksville, Florida,
involving both the USDAand the Florida Agricultural Experiment Station; the
Louisiana Agricultural Experiment Station at Baton Rouge; and the Livestock
and RangeResearch Station at Miles City, Montana',involving the USDAand the
Montana Agricultural Experiment Station. Simmental, Maine-Anjou, Chianina,
and Brahmancrosses with Hereford and Angusdams were produced by the
Louisiana Agricultural Experiment Station; Angus-Hereford crosses, Pinzgauer,
Sahiwal, and Brahmancrosses with Hereford and Angusdams are included in the
program at Brooksville; and Angus, Simmental, Red Poll, and Pinzgauer crosses
with Hereford dams were produced at Miles City, Montana. Comparative results
are ,not yet available from these locations.

-- -- -
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TPBLE1. BRE8JCROSSEStroJPID IN BIQffiICPl lYPE BASIS(f FOJR aUTERIAa

Gl"Otlth LeCl'l
rate & to
mature fat

B roo size ratio.
Jersey-X X X X XXXXX

Hereford-Angus-X XX XX XXX XX

Raj Poll-X XX XX XX XXX

Deloo XX XX XXX XX

Sooth Deloo-X XXX XXX XX XXX

T are1tai se-X XXX XXX XX XXX

PinzgaJer-X XXX XXX XX XXX

-.

BrCl}gUs-X XXX XX XXXX XX

SCI'Ita Gertrudis-X XXX XX XXXX XX

Sahiwal-X XX XXX XXXXX XXX

Bratmcr1-X XXXX XXX XXXXX XXX

Holstein XXXX XXX XX XXXXXX

BnwI Swiss-X XXXX XXXX XX XXXX

Gelbvieh-X XXXX XXXX XX XXXX

Sil11l8'ltal-X XXXXX XXXX XXX XXXX

Maine Anjou-X XXXXX XXXX XXX XXX

-

Linwsin-X XXX XXXXX XXXX X
Charolais-X XXXXX XXXXX XXXX X

ChiCl'lina-X XXXXX XXXXX XXXX X

a The nunber of "X's" indicates increasing relative differences CITOOgb groups
for (1) gI"Otlthrates a1d mature size, (2) leCl'lto fat ratio, (3) a;)e at pli>erty CI'Id
(4) milk pnxluctioo found in the GermP.lasmEvaluatloo progran at the Rancr1L.
Hruska U.S. Meat AnimalResearch CS1ter, Clay Ce,1ter, Nebraska.
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Previous progress reports have presented complete data on birth, survival,
and preweaning growth of steers and heifers; postweaning growth and puberty
of females; postweaning growth and feed efficiency of steers; and carcass
and meat characteristics of steers produced in the program1. This report
provides an up-to-date summaryof reproduction and maternal performance data
for cows in each cycle of the GermPlasm Evaluation Program.

PROCEDURE

The cattle GermPlasm Evaluation Program has been conducted in a series
of three cycles (referring to different sets of sire breeds) and phases
(referring to different sets of cows). Foundation cows (Hereford and Angus,
in Cycles I, II, and III, plus Red Poll and BrownSwiss in Cycle II) are
referred to as Phase I. Their progeny are referred to as Phase 2, and progeny
from Phase 2 are designated as Phase 3. Specific mating plans for each
cycle and phase of the program are provided in the appendix.

~

Mating Plans and Management'

Cycle I-Phase 2. The foundation Hereford and Anguscows used in the
program were purchased as calves at weaning from commercial producers in
Nebraska. The cows were 2 through 5, 2 through 6 and 3 through 7 years old
at calving in the spring (mid-March through April) in 1970, 1971, and 1972,
respectively. The Hereford and Angus cows were bred by artificial insemination
(AI) to 32 Hereford, 35 Angus, 33 Jersey, 28 South Devon, 20 Limousin, 28
Simmental, and 26 Charolais bulls to produce the Cycle I-Phase 2 calves. The
Hereford and Angus bulls used in this program were sampled from bulls that
had been selected on individual performance information, which was the basis
for entering into the progeny testing programs of commercial AI organizations.
The Jersey bulls were selected at randomfrom two commercial AI organizations,
and the South Devonbulls were sampled from an importation made in 1969 by a
commercial organization. Simmental, Limousin, and Charolais bulls were sampled
from bulls available from commercial AI organizations and from the Research
Branch, Agricultural Canada for the Simmental and Limousin.

Cycle I-Phase 2, yearling heffers were mated to Hereford, Angus, Brahman,
Devon, and Holstein bulls during a 45- to 46-day AI season and to Hereford
and Angus bulls for a 21- to 24-day clean up period in 1971, 1972, and 1973
(appendix table 3). As 2-year-old cows, they were mated to Hereford, Angus,
Chianina, Gelbvieh and Maine Anjou bulls for a 42- to 45-day AI season and to
Hereford and Angus bulls during a 22-day cleanup in 1972, 1973, and 1974. As
3-year-olds and at subsequent ages through 8 years of age, the cows were mated
by natural service to BrownSwiss (predbminantly European) bulls. Progeny out
of Cycle I-Phase 2 cows were born in the spring, reared without creep feed
and weaned in the fall of each year (1972-80) at about 200 days of age.

Cycle I-Phase 3. The mating plans to produce Cycle I-Phase 3 calves are
shown in appendix table 3. These calves were out of Cycle I-Phase 2 females

.1 See Beef Research Progress Report No.1, U.S. Department of Agriculture,
Agricultural Research Service, RomanL. Hruska U.S. Meat Animal Research
Center. ARM-NC-21,April 1982.

-- -- - - ---
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bred AI as yearling heifers to 16 Hereford, 25 Angus, 14 Brahman, 12 Devon,
and 13 Holstein sires for 45 to 46 days followed by a 21- to 24-day clean up
natural service mating period to Hereford and Angus sires. The three-way
cross females resulting from these matings were retained to evaluate their
reproduction and ~aternal performance when mated naturally to Red Poll bulls.
The Red Poll sired progeny were born in the spring of 1974, 1975, 1976 and
1977. The progeny were raised by their three-way cross dams without creep
feed until weaning in October of each year at about 200 days of age.

Cycle II-Phase 2. The mating plans to produce Cycle II-Phase 2
calves are shown in appendix table 2. The Cycle II-Phase 2 progeny resulted
from AI matings to 15 Hereford, 16 Angus, 16 Red Poll, 11 Brown Swiss
(7 European, 4 domestic), 11 Gelbvieh, 18 Maine Anjou, and 20 Chianina sires.
The Hereford and Angus sires had also been used in Cycle I of the program,
and the other bulls were sampled from commercial organizations. The foundation
Hereford and Angus dams used in Cycle I were continued in Cycle II. Thus, the
Cycle II-Phase 2 progeny produced in 1973 were out of 4- to 8-year-old cows
and those produced in 197~-were out of 4- to 9-year-old cows. As indicated in
appendix table 2, mature Brown Swiss and Red Poll cows were added to the
foundation herd to produce 4x4 diallel progeny involving Herefords, Angus,
Red Poll and Brown Swiss breeds in 1973 and 1974; results involving .progeny
out of Red Poll and Brown Swiss dams are not included in this present summary.

Cycle II-Phase 2, yearling heifers were mated to Hereford, Angus,
Brangus and Santa Gertrudis sires used by AI to produce 2 calf crops
(Cycle II-Phase 3 progeny) in the spring of 1975 and 1976 (see appendix
table 4). As 2-year-olds and at subsequent ages through 7 years of age,
the cows were mated by natural service to 3/4 or 7/8 Simmental bulls.
Progeny out of Cycle II-Phase 2 cows were born in the spring, reared without
creep feed and weaned in the fall of each year (1975-82) at about 200 days
of age.

Cycle II-Phase 3. The mating plans to produce Cycle II-Phase 3 calves
are shown in appendix table 4. The Cycle II-Phase 3 females were out of
Cycle II-Phase 2 females bred AI as yearlings to 13 Hereford, 14 Angus, 14
Brangus and 13 Santa,Gertrudis.sires. Females resulting from cle~nup natural
service matings to Hereford ana Angus sires were also included in the study.
The three-way cross females resulting from these matings were retained to
evaluate their reproduction and maternal performance when mated naturally to
Shorthorn bulls. The Shorthorn-sired progeny were born in the spring of 1977,
1978, 1979 and 1980. The progeny were raised by their three-way cross dams
without creep feed until weaned in October of each year at about 200 days of
age.

Cycle III-Phase 2. THe mating plans to ,produce Cycle III-Phase 2 calves
are shown in appendix table 5. The Cycle III-Phase 2 progeny resulted from
AI matings to 13 Hereford, 14 Angus, 17 Brahman, 6 Sahiwal, 9 Pinzgauer and
7 Tarentaise sires. The Hereford and Angus sires had been used AI in all
previous cycles and phases of the program. The Brahman bulls were sampled
from commercial AI organizations or purebred Brahman herds. Semen was
available from commercial sources for the Sahiwal (semen originally imported
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from Australia), Tarentaise and Pinzgauer bulls sampled. The foundation
Hereford and Angus cows used to produce Cycle III-Phase 2 progeny included
females that had been used to produce Cycle I-Phase 2 and Cycle III-Phase 2
progeny supplemented by additional Hereford and Angus sampled from the same
general area (founqation Hereford and Angus females were purchased as calves
from commercial producers in western Nebraska). The Cycle III-Phase 2 progeny
were produced in 1975 and 1976 out of dams ranging from 4 to 11 years of age.

Cycle III-Phase 2 yearling heifers were mated by natural service to
Red Poll bulls to produce their first calf crop as 2-year-olds and to 7/8
or purebred Simmental bulls to produce their second through sixth calf crop
at 3 through 7 years of age. The progeny were born in the spring, reared
without creep feed and weaned at about 200 days of age in October of each
year from 1977 through 1982.

Traits measured

Calving difficulty. CaJving difficulty scores were assigned to each
calf at birth. For this report, calves born with no assistance or hand
assistance were classified as not difficult and calves requiring assistance
with calf puller or delivered by caesarian section were classified as
difficult (0 = no difficulty, 1 = difficult).

Calf crop. Calf crop percentages reflect the percentage of cows giving
birth to or weaning a calf relative to all cows alive at calving time
(0 = no calf, 1 = calf). Since cows were removed from the experiment only
for serious injury, or for being open 2 successive years or for death, percentage
calf crop relative to all cows calving is virtually the same as percentage
calf crop relative to all cows exposed to breeding.

Calf weights. Calf birth weights reported are adjusted to a steer basis
by adjustment factors calculated directly from the least squares analyses
of the data. The 200-day weight per calf weaned was computed as «actual
weaning weight - birth weight)/weaning age) x 200 + birth weight. The 200-day
weight per cow exposed was computed as (200-day weight) x (calf crop
percentage) x (0.01). .

Milk production. Cows and calves were separated for 12 hours, after which
calves were weighed, allowed to nurse their dams, and reweighed. The change
in calf weight was used to estimate 12-hour milk productions. This procedure
was used to estimate milk production at three different times during lactation
(about 130, 160 and 190 days postpartum) on a sample of the Cycle I-Phase 2,
Cycle II-Phase 2 and Cycle III-Phase 2 nf the program (see footnotes in
tables 2, 4 and 6). .

Cow weights. Cowweights and hip heights reported were obtained in the
fall at weaning time.

Analyses

. All data were analyzed by least squares procedures using models that
'included fixed effects for breed groups, cowage-year, sex of calf (calving
difficulty and calf weights only), and most two-factor interactions.
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RESULTS

Cycle I-Phase 2. Results on production of the Fl females (as 2-
through 8-year-olds) are summarized for Cycle I, Phase 2 females in table 2.
Results presented in table 2 are adjusted for differences in sire breed of
calf, for age of dam, and year, and to a steer basis. Jersey cross females
experienced less calving difficulty-than other breed groups in Cycle I,
especially as 2-year-olds (see table 1, in Progress Report No.1). Differences
in calving difficulty of Fl cows were associated with birth weight of their
calves. The relatively heavy weaning weights of calves from Simmental and
Jersey cross dams in Cycle I reflect their greater milk production. Jersey
cross ~ams produced more milk, but calves with Simmental and Charolais cross
dams were heavier at weaning than calves with Jersey cross dams because of
greater growth rate transmitted by Simmental and Charolais cross dams. Calf
weight at 200 days per Fl cow exposed to breeding amongthe breed groups
included in Cycle I had a range of 8%(i.e., 100%for Limousin and
Hereford-Angus crosses to l08% for Simmental crosses).,

Cycle I-Phase 3. Results on production of the 3-way cross females (as
2-through 5-year-olds) from Cycle I, Phase 3 of the program are summarized
in table 3. Calving difficulty was less in Brahman cross and Devon cross
females than Hereford-Angus cross and Holstein cross females. Calves out of
Brahman cross females were significantly lighter at birth than calves out of
all other crosses. Calves out of Holstein cross females were significantly
heavier at birth than calves out of Hereford-Angus cross and Devon cross
females; however, Holstein crosses did not differ significantly from Hereford-
Angus crosses in calving difficulty. Differences between breed groups for
percentage calf crop born and percentage calf crop weaned were not significant
(P>.05), Weaningweight per calf weaned and per cowexposed to breeding was
significantly higher for progeny of Holstein cross and Brahman cross females
than for progeny of Hereford-Angus cross and Devon cross females.

Cycle II-Phase 2. Results on production of the Fl females as 2- through
7-year-olds from Cycle II, Phase 2 of the program are presented in table 4.
Calving difficulty has been lower for Brown Swiss and Chianina cross females
than other breed groups, especially as 2-year-olds (table 13, Progress Report
No.9). Chianina cross females have had relatively low calving difficulty
considering the heavy birth weight of their calves. Brown Swiss cross and
Gelbvieh cross females milked at the highest level and produced calves that
were 12% heavier at 200 days than Hereford-Angus cross females. Maine Anjou
cross and Chianina cross females were comparable with Hereford-Angus crosses
in milk production but produced calves that were 10% heavier in 200-day
weight. Red Poll cross females were".intermediate in the range amongbreed
groups for milk production and 200-day weight of progeny. Calf weight
weaned per cow exposed was 12% to 16% greater for Brown Swiss, Gelbvieh,
Maine-Anjou, and Chianina crosses than for Red Poll and Hereford-Angus crosses.

Cycle II-Phase 3. Results on production of the 3-way cross females
(as 2-through 5-year-olds) from Cycle II, Phase 3 of the program are
s~mmarized in table 5. Calving difficulty was less in Santa Gertrudis crosses
than in Brangus and Hereford-Angus crosses because of less calving difficulty

- - --
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as 2-year-olds (see table 18 in Progress Report No.9). Calves out of
Brangus and Santa Gertrudis crosses were 5%and 6%, heavier, respectively,
at 200 days than calves out of Hereford-Angus crosses.

Cycle III-Phase 2. Results on production of the Fl females (as 2- through
7-year-olds) from Cycle III, Phase 2 of the program are summarizedin table 6.
Sahiwal and Brahmancross females experienced significantly less calving
difficulty than the other breed groups in Cycle III. This difference in
calving difficulty in favor of Sahiwal and Brahmancrosses was of greatest
magnitude for the first parturition as 2-year-olds (table 23, Progress Report
No.9). Birth weight of calves out of Pinzgauer and Tarentaise crosses have
been heavier than calves out of Hereford-Angus crosses while birth weight of
calves out of Sahiwal and Brahmancrosses have been lighter than Hereford-Angus
crosses. Differences in milk production between Tarentaise, Pinzgauer, Sahiwal,
and Brahmancross females were not large; all exceeded Hereford-Angus cross
females. Brahmancrosses exceeded all crosses in 200-day weight weanedper
calf and per cow exposed to breeding. Weaningweights of progeny out of
Pinzgauer, Tarentiase, and Sa~~wal cross females were 6%to 10%heavier per
calf weaned and 8%to 12%heavier per cow exposed to breeding than progeny
out of Hereford-Angus cross females.

-- --



TPBLE2. R(MONL. ffilJ9<AU.S. ftfAT IftW..RESEAACHCENTERG PLA3t1EVPlUATIOOPROORPM
BREEDGROJPr£lINSFffi REPROOJCTIOOPm Ml\Tmi4LPERFffiMllNCE(f F1C(J£AT2 OOcrnH8 YEAAS(f roE

CYCLEI-PHASE2 - COWSBORN1970-71-72a

Calving
Per calf

200-day\\eight
diffi- Calf crw Birth Milk COil Per COil

Bree1 of COil NlJIber OJltY> Born Weane:l \\eightC proid \\eighte \\eCl1e:1c Ratiof exposed Ratiof

Sire Dan births % % % lb lb lb lb % lb %

Angus Hereford 360 9 93 84 1219 400 102 4.03 101

Hereford MgUS 378 12 93 87 1231 465 99 400 100

Average 738 10 93 85 6.6 1225 472 100 401 100

Jersey Hereford 346 3 94 89 81 1071 495 105 441 110

Angus 282 5 89 81 77 '" 1007 486 103 394 00

Average 628 4 92 85 79 9.7 1009 4!l) 104 417 104

Sooth Devon Hereford 319 13 ro 93 1277 4!l) 104 421 105

Angus 284 11 ro 85 89 1254 489 104 416 104
Average 003 12 ro 91 7.0 1266 489 104 421 105

Linoosin Hereford 425 8 89 81 89 1240 485 103 393 00
I

co

Angus 426 10 93 85 123J 479 101 407 102
I

Average 851 9 91 83 00 6.0 1235 481 102 399 100

S ilTllBlta 1 Hereford 488 16 92 87 93 1273 520 110 452 113

Angus ]34 13 ro 82 ro 1291 516 109 423 105

Average 872 14 91 84 91 8.8 1282 518 110 435 100

Charolais Hereford 412 12 92 83 93 1367 &X> 100 415 103

Angus 281 12 89 00 92 1347 &X> 100 400 100

Average 693 12 ro 81 93 6.0 1357 9:X) 1e» 405 101

Average Hereford 2300 10 92 85 89 1241 495 105 421 105

all sire MgUS 2035 10 91 83 87 1237 489 104 405 101

breeds Aver e 4385 10 91 84 00 7.4 1239 492 104 413 103

a These COtlS\\ere bra:! to Hereford, Angus, Brahnan, De/on, CI1dHolstein bulls for their first calf crw; to Hereford, Prlgus,
Gelbvieh, MaineAnjou, CI1dChiil1inabulls for their second calf crw; iI1dto BrMI Swiss bulls for subse<J,lentcalf crws.

b Includes calves requiring calf puller or C-section.
C Pdjuste:l to a steer basi s.

Avet'aoeof t.hrP.e12-InJr milk Drmuction neasures 01 a sam le of 18 COtlSper bree:l gro.rp at 3 iI1d4 years of cge.
e CCM\\e1gnt taKen 1n rail at \\eil11ng tliTe wnen CD't'Swere 7-year-olds.
f Ratio coopute:lrelative to averagefor Hereford-Angusreciprocal cross dans.



TPBLE3. L. l-RUS<AU.S.r-EAT IM6lRESEAACHCENTERGERMP\.A9t1fYPlUATIOOPROORM1
BREBJCffiJP ftEllNSFffi REPROOJCTlOOPM) TERNPLPm=CE (f rnOSSBRED(()IS AT2 ll-RMH 5 YEAAS(f ,lGE

CYCLEI-PHASE3 - CCWS BOON1972-73-74a

Calving -<la.y\\eight
diffi- Calf crq> Birth CCM Per calf Per COtl

Brest of CCM Nurrber QJ1tyC Born We(I'I(j \\eightd \\eighte \\e<J1Erld Ratiof expose:! Ratiof
Sire DaJP births % % % 1b 1b 1b % 1b %

Angus Hereford-X 116 15 94 81 00 1002 432 101 350
Hereford Angus-X 127 a5 93 89 00 972 423 99 376 104

Average 243 20 94 85 00 gj7 427 100 363 100

Bratmrl Hereford-X 72 4 87 79 75 1029 474 111 374 103
Angus-X 51 6 g) 89 76 "1069 484 113 431 119
Average 123 5 92 84 76 1049 479 112 402 111

Devon Hereford-X 89 14 92 85 81 gjg 428 100 3)4 100
Angus-X 83 18 93 83 79 995 422 99 350
Average. 172 16 93 84 00 992 425 100 357 00 I

\.0
I

Holstein Hereford-X 64 12 97 87 a> 1049 492 115 428 118
Angus-X 49 20 100 87 87 1047 487 114 424 117
Average 113 16 00 87 a> 1048 4ro 115 426 117

Average Hereford-X 341 11 93 83 00 1017 456 107 378 104
all sire Angus-X 310 17 87 00 1021 454 106 395 109
breErls Average 651 14 94 85 ro 1019 455 107 "J37 107

a TheseCCMS\\ere bre:i to RErlPoll bu11s for all calf crq>s.
b Hereford-XdenotesHerefordcrosses<J1dAngus-XdenotesPnguscrosses. Oernsof these COtlS\\ere sire:! by Hereford, Angus,

Jers, SouthDevon,Limousin,Simmenta1,<J1dCharo1aisbulls.
c Includes calves reqJiring calf puller or C-sectioo.
d MjustErl to a steer basis.
e CCM\\eight taken in fall at 'he<J1ingtine \>.henCOtlS'here3-year-01ds.
f Ratio cooputErlrelative to average for Hereford <J1dAngussire:i derns.



TPBLE4. R(Mi L. l-RUS<AU.S. r-fATJlNI RESEARCHCENTER EVPlUATIOOPROORPM

BREIDGROJPtlfJlNSFeRREPRaXJCTIOOPIDW\TERtW..PERFCE (f F1 CGISAT2 TIROJGH7 YEAAS(f .LGE
CYCLEII-PE 2 - COOBCRN1973-74a

Calving
Per ca1f

2OO-dqy\..eight.
diffi- Calf <:rq) Birth Milk COlI Per COlI

BreEd of COlI Nunber cu1tY> Bom \Eane1 \\eightC prcrld \\eighte weCl1e1c Ratiof expose1 Ratiof
Sire Dan births % % % 1b 1b 1b 1b % 1b %

Angus Hereford 185 12 91 85 87 1273 482 100 410 101
He-eford Angus 253 20 91 84 89 1200 482 100 405 100

Average 4]3 16 91 84 00 6.2 12» 481 100 4Q4 100

Re1Poll Hereford 205 .20 91 81 93 1187 511 100 414 102
Angus 256 14 00 78 00 1179 004 105 393 97
Average 461 17 ro 79 91 7.6 118J 1m 100 401 99

....
Br'OItflSwiss Hereford 349 13 92 83 95 1265 540 112 448 111

Angus 332 ' 9 93 ffi 92 1243 541 112 465 115
Average 681 11 92 85 93 8.4 1254 540 112 459 114

Ge1bvieh HerefOrrl 207 15 00 94 1313 539 112 474 117
Angus 222 13 94 ffi ro l200 539 112 464 115 ,
Average 429 14 95 87 92 8.4 1297 539 112 469 116 ......

a
I

Maine Anjou Hereford 209 15 93 ffi 99 1389 534 111 459 114
Angus ,

259 14 94 ffi 1»5 522 109 449 111
Average 468 14 94 a; !B 6.5 1377 528 110 454 112

ChiCI1ina Hereford 233 10 93 87 !B 1392 529 110 460 114

Angus 242 11 92 85 1370 529 110 4&) 111
Average 475 11 93 ffi 97 6.2 1381 529 110 455 113

Average Hereford 1300 14 93 85 94 13:13 522 109 444 110
all si re Angus 1564 14 92 84 92 1273 519 100 4» 100
bree1s Average 2952 14 92 85 93 7.2 1288 217 100 443 110

a These COlIS\..ere bre1 to Hereford, Pl1gus,Brangus, a1d Sif1ta Gertruclis bulls for their first calf crq:>CI1dto 3/4 or 7/8
Simrenta1 bulls for Slbse<J.Ientcalf crq>s.

b Includes calves reqJiring calf puller or C-sectien.
c Jldjuste1 to a steer basi s.
d Averageof three 12-hour milk prcrluction neasures en a SClTple of 18 COlISper bree1 group at 3 years of age.

COlI\\eioht taken in fall at \teif1ina til1P.\\h ('lJiI$ re 7-vear-oldc;.

Ratio coopute1 relative to average for Hereford-Angusreciprocal cross dans.

--



TPBLE5. R(MINL. l-RUS<AU.S.ftfAT,otHM4l RESEMCHCENTERGrn.1 EVPlUATIOOPROOR,4M
BREEDGRruP S Fffi REPR(l)lJCTIOOA1) M!\TtRNPlPEIf=CE (f CROS$REDeGIS AT2 nRO.GI5 YEAAS(f IGE

CYCLEII-PHASE3 -CGJS BrnN1975-76a

Calving 2OO-day\Eight
diffi- Calf crq> Birth CON Per calf Per CON

BreEJI of CON Nunber OJltyC Born Wealal \Eight<! \Eighte \Ealald Ratiof exposal Ratiof

Sire D births % % % lb lb lb % lb %

Angus Hereford-X 101 16 92 79 83 1103 488 100 :B5 99
Hereford Angus-X 116 22 87 00 84 1073 486 100 ,:139 100

AveraJe 217 19 00 00 84 1008 l'f37 100 300 100

Brangus Hereford-X 91 17 87 82 ffi 1003 fJJ7 104 416 107

Angus-X 70 19 88 77 87 1007 513 105 395 101

Average 161 18 87 00 ffi '1005 510 105 400 105

Salta Gertrudi s Hereford-X ' ,58 11 88 75 85 1117 513 105 ]35 99

Angus-X 53 7 88 70 ffi 1120 521 107 355 94

Average 111 9 87 72 ffi 1119 517 100 372 95

AveraJe Hereford-X 111 15 89 79 84 1101 fJJ3 103 397 102
I

.....

all sire Angus-X 239 14 88 76 ffi 1093 fJJ6 104 :135 99
.....
I

breals AveraJe l'f39 14 88 77 85 1097 fJJ5 104 :139 100

a These CONS\Ere bral to Shorthorn bulls for their first calf crq> ald to SilT1191talbulls for subsequent calves.
b Hereford-Xdenotes Herefordcrosses m J!I1gus-Xdenotes Anguscrosses. Dansof these CONS\Ere siral by Hereford, J1l1gus,

Ral Poll, B\"OINISwiss, Gelbvieh, MaineAnjou, m Chianina bulls.
c Includes calves requiring calf puller or C-section.
d Pdjustal to a steer basis.
e CON\Eight ta<en in fall at \Ealing tine \\hen CONS\Ere 3-year-olds.
f Ratio coopute1 relative to averaJe for Hereford iI1dJ1l1gussiral dans.



TPBLE6. L. ffiU9<AU.S.tJEATIMGlRESEAACHCENTERGERM EVJ1lUATIOOPRffiRNt1
BREBJGRWP S Fffi REPROOUCTIOOJW Ml\TERNPlPEIf'CE a=F1 eGISAT2 TJro.GH7 YEAASa=JGE

CYCLEIII-PHASE2 - CGISBrnN1975-76a

Calving 200-day \\eight
diffi- Calf crq> Birth Milk COlI Percalf Per CON

Breedof CCJtl Nunber OJlt,f Born Weane::l\\eightC prodd \\eighte weil'ledc Ratiof exposed Ratiof
Sire Dan births % % % lb lb lb lb % lb %

Angus Hereford 154 10 89 84 ffi 1219 400 102 403 103
Hereford Angus 355 17 ro 83 84 1205 463 00 00

Average !m 14 ro 83 85 5.4 1212 471 100 391 100

Pinzgauer Hereford 16 92 82 92 1209 9J3 100 417 107
Angus 1)4 12 91 85 89 t2Q5 002 107 427 109
Average 9J3 14 92 84 ro 7.3 ]107 005 107 424 100

Tare1taise Hereford 147 12 91 85 ro 1227 528 112 449 115
Angus 222 9 00 83 83 1159 511 108 424 100
Average ])9 11 ro 84 87 "7.2 1193 520 110 437 112.

Bral1nan Hereford 210 2 93 83 83 1295 535 114 444 114
I-

Angus ])9 2 94 00 81 1250 534 113 470 120
N
I

Average 519 2 93 85 82 8.4 1272 535 114 455 116

Sahiwal Hereford 160 4 95 89 77 1133 g)4 107 449 115
Angus 271 2 94 87 72 1cm 493 105 429 110
Average 431 3 94 00 75 7.8 1107 498 100 438 112

Avercr;Je Hereford 875 9 92 85 ffi 1217 511 100 434 111
all sire Angus 1461 9 92 85 82 1100 001 100 426 109
breeds Avercr;Je 23]) 9 92 85 84 7.2 1100 g)6 107 4]) 110

a TheseCCJtlSwerebred to RedPoll bulls for their first calf crq> iI'Idto 7/8 Sintal bulls for subsequentcalf cs.
b Includes calves requiring calf puller or C-section.
c Pdjusted to a steer basis.
d Averageof three 12-hoor milk production rreasures 01 a smple of 18 CONSper breed group at 3 years of age.
e CONweight ta<en in fall at weaning tirre \\hen CONSwere 6-year-olds.
f Ratio cooputerl relative to average for Hereford-Angusreciprocal cross dans.
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PPPOOIX

TPBLE 1. MGtTINGP~S 10 PROOUCE CYCLEI -PAASE2 CJ1LVES

1969t 1970t 1971 Bresiing Seasoos

PPPOOIX

TPBLE2. M!\TIf'GPl.JIl'tS10 PR<DUCECYCLEII-PHASE2 CJ1LVES

1972 and 1973 Bresiing Seasoos

a The 00iiS\Ere 3-t 4-t 5-t 6-t <rid7-year-olds in 1972; em 3-t 4-t
5-t 6-t 7-t a1d 8-year-olds in 1973.

b SaTPle of Sate Hereford a1d Angussires used in C)1:1eIt 1969-71
brea:ling seas01S.

C CONSused for fPE C)1:1eIt 1969-71brea:ling seasoos.

-- - -- - - --

Sire BreOOs

Dan Here- Sooth Linou- Sim- Charo-
brea:lsa ford ,Angus Jersey Devon sin I1B1ta1 lais

Hereford X X X X X X X

Angus X X X X X X X

I

a The a:JdSwere It 2t 3t a1d 4-year-olds in 1969; It 2t 3t 4t em 5-
year-olds in 1970; a1d 2t 3t 4t 5t a1d 6-year-olds in 1971.

Sire brea:ls

Dan Here- Red Br'O'tII Gelb- Maine Chia-
bresisa fordb usb Poll ss vieh Anjou nina

Herefordc X X X X X X X

Angusc X X X X X X X

RedPoll X X X X
.

BrotKISwiss X X X . X



,opPENDIX

TPBLE3. ~TnGPLPNS 10PROOUCE CYCLEI-PHASE3 C.4lVESa

1971 - 1978 Breaiing Seasros

,
.....
-1=>0
I

a Fenalesof eochbreed group distribut9j equally arong cells marke:J"X"for eoch calf crq>.
b Eochgroupof heifers bre::las yearlings to pnxiuceroe calf crq> as 2-year-olds by these breeds in 1972-74.
c Eochgroup of CONSbre:l as 2-year-olds to pnxiuce me calf crq> as 3-year-olds by these breeds in 1973-75.
d Eochgroup of CONSbre:l to pnxiuce at least four calf crq>s by this brem fran 1974 through 1979.
e SCf'lpleof SCIresires use:J in C~le I, 1969-71breeding seasros.

Sire Breais

First calf cropP
SubsequEJIt

Secoodcalf crq>C calf crq>sd
,

.

Breai Here- 11>1- Here- Gelb- Maine Chia- BrotK1
Grew ford e Anause Bral1rm Devm stein forde Prouse vieh Anjou nina $wiss

".
Hx H X X X
AxA X X X

AxH X X X X X X X
HxA . X X X X X X X

J x H X X X X X X X X X
JxA X X X X X X X X X

.

S) x H X X X X X X X X X
S) x A X X X X X X X X X

L x H X X X X X X X X X
LxA X X X X X X X X X

SxH X X X X X X X X X
SxA X X X X X X X X X

CxH X X X X X X X X X
CxA X X X X X X X X X
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MOO IX

TMLE4. Ml\TIt«] PLAAS TO PRmUCE CYCLE II -PI-U\SE 3 CJ1lVESa

1974-1~1 Breroing Season

--

First calf crW>
Subse<J,Jent
calf cropsc

Fenale
breming

Herefordd
SC(lta

,s Gertrudis Sil111B1tal

Hereford X X X X

Angus I X ' X X I X

Re:!Poll X X X

Bt"C1tmSwi SS X X X

Hx A&Ra::ip. X X X

Hx R.P. &Ra::ip. X X X X

Hx B.S. &Ra::ip. X X X X

A x R.P. &Ra::ip. X X X X

A x B.S. &Ra::ip. I X X X I X

Gelbvieh x Hereford X X X

Gelbviehx Angus X X X X

MainePl1joux Heref01

X X X X

Maine Anjou x Angus X X X X

Chia1inax Hereford X X X X.
ChiCI1inax Angus X X X X

a Fanales of ecw::hbrero groupdistributed equally ifTDI1gthe cells marl<e:!
"X" for ecw::hcalf crop.

b Each group of heifers brm as yearlings to produceme calf crop as
. 2-year-olds by these breros in 1975 a1d 1976.

c Ecw::hgroup of CC7flSmated to produce at least three calf crops by 3/4 or
7/8 SilT1TB1talbulls in 1976 through 1.

d Scnple of Sale Hereford a1d Angussires use:! in Cle I-Phase, 1$9-71
breming seasons.
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JPPEmIX

TPBLE5. ~TIfoI] PLANS10 PRCOOCECYCLEIII-PHASE 2 C4lVESa

1974 CI1d1975 Bree:ting Seasms

a ppproximately 256 heifers (32 of each bree:t group, except Tarentaise)
\Ere trCl1sferra:1 to Brooksville, Fla.

b COtISusa! for G'E C}{:leI, 1$9, 1970 CI1d1971 CI1CIC}{:leII, 1972 CI1d
1973 bree:ting seasms.

c Satple of SCIreHerefortl CI1CIAngussires usa! to produce C}{:leII-
Phase 2 CI1dC}{:leII-Phase 2 calves.

--- - -- -- -- --

Sire bree:ts
Dan
brea:tsb Herefortlc Arousc Pinzaauer Tarentaise Bralmrt Sahiwa1

-
Herefortl X X X X X

Angus X X X X X
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APPOOIX

TABLE6. W1.TIM;P~S 10 PRCOOCECYCLEII-PHASE3 CJIlVESa

1976-1~1 BreEDing Seasoos

a Fenales of eachbreai group distributai equally aTOOgcells marl<a!
IIXIIfor each calf CY'q). .

b Eoc:hgroup of reifers bra! as yearlings to prOOuceooe calf CtW
as 2-year-olds by Ra! Poll bulls in 1977 a1d 1978.

c Eoc:hgroup of COtISbrgJ to PrOOuceat least four calf cY'q)sby
Sinmental bulls fron 1978through 1~.

- - ---- --- -- -

Sire breEDs

First Calf CrW' Subsequent Calf CtWSC
p

BreED

group Ra! Poll Sinmental

AxH X X

HxA X X

P x H X X

PxA X X

TxH X X

TxA X X

Br x H X X
.

Br x A " X

Swx H X X

Swx A X X
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