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INTRODUCT ION

The animal breeder may improve his particular class of livestock by
practicing better feeding and management methods and seleecting genetieally
superior breeding stock. One of the important factors to consider in breed-
ing genetieally superior livestock is the number of offspring produced per
female during a specified length of time. ZEspecially ie fertility a problem
in breeding beef cattle, as nothing is saleable except the offspring pro-
duced. Thus, in beef cattle, the fertility of both the male and female is
of great value in determining the breeding worth of the individual, Further-
more, fertility has a direct bearing on the selection intensity that can be
practiced for breeding efficiency as well as for other economically important
traits. Among the larger nmumber of progeny from the more fertile animals
there is more opportunity for sgelection than among the smaller mumber of
progeny from the less fertile animals,

Inowledge of the length of gestation is helpful in Ikmowing when to
prepare for new-born. Also it alds in detection of diseased conditions when
abnormal gestations occur.

With these problems in mind various factors affecting the conception
rate and length of gestation within and between the Angus, Hereford, and
Shorthorn breeds of beef cattle at Oklahoma Agricultural and Mechanieal
College have been analyzed and presented in this study.



REVIEW OF PREVIOUS INVESTIGATIONS
INHERITANCE OF INFERTILITY

Most of the investigations concerning the inheritence of infertility
in eattle have been made with the dairy breeds.

The variation in breeding efficiency due to genetic causes is generally
gmall when compared to the influence of mutrition, health, or other environ-
mental factors. Yet the inheritance of fertility may play a large part in
differences in breeding efficiency between herds or breeds of cattle.

Zarly work by Fincher and Williams (1926) revealed that one form of
sterility in dairy cattle is inherited as a sex-limited trait. They bred
a bull to unrelated females and found all of the F; males and females to be
fertile. Many of the females resulting from mating the bull with his 1'1
daughters proved to be sterile even though their reproductive tracts sppeared
to be normal.

Gregory, et al. (1945) in a 25 year study of Jerseys and Holsteins
found sterility in cattle over thres percent inbred to be twice that of the
outbreds. They explained the Fincher and Williams work by assuming that
the sire was homozygous for the gene for female sterility and the maternal
grandans of the 23 inbred daughters were homozygous normals. With this
asswmtion half of the inbred daughters should have been sterile., This
theory was born out as 10 of the 23 females from the sire-daughter matings
were sterile. From their work they concluded that a single recessive
autosomal gene was responsible for conditioning female sterility, and all
the observed sterile females could be accounted for by a specific gene for
sterility, Judging from the mumber of sterile females in non-inbred popula=-

tions they estimated the female sterile gene at a gene frequency of .1 or



less., The authors stated, however, that sterile conditions may be affected
by many different genes. They also mentioned that the Bates Dutchess Short-
horn family probably developed sterility at an increasing rate due to the
inecreased gene frecuency in the highly inbred Bates herd.

Gilmore (1949) and Tanabe and Casida (1949) have reviewed several
anatomical abnormalities of the reproductive organs in dairy cattle and
their effect on fertility. Many authors have found that genital abnormale
ities are responsible for ruch of the infertility in large animals.

Aceording to Gregory, et al. (1945), a type of sterility in eattle that
affected both the male and female was reported by Eriksson. The condition
was a hypoplasgia of the genital tract conditioned by one antosomal recessive
gene with incomplete penetrance.

Zyler and Chapman (1948) were able to change the prolificacy inm albino
rats by selecting for high and low prolificacy. In the partial sterile
(low producing) line, fertility was reduced 47% as compared to the outbred
controls. The partial sterile rats produced fewer young at birth and a
smsller number reached weaning weight. They concluded that the partial
sterile rate were heterozygous for a translocation. No similar work with
large animals has been reported.

That there are differences in families and bdreeds of cattle as to their
breeding efficiency was reported by Kaad (1937), Jones (1946), and Bartlett
(1948).

A study of dairy cattle records by Jones, Dougherty, and Haag (1941)
shoved that cows with the greatest number of descendants bred more regularly,
usually dropped vigorous calves, and bred to an older age. They concluded
that mach of the poor fertility found in certain dreeds and families was due

to the close breeding of eattle for some character of economical importance



other than fertility. It was also noted that families of cattle within
breeds and even whole breeds have passed out of existence because of poor
reproductive performance.

Speilman and Jones (1939) found a correlation coefficient in dairy
eattle of .56 £ .118 for the reproductive efficiency between the foundation
cows and the mean of their female decendants, Trimberger and Davis (1945),
however, reported that the female's breeding record gives little indication
of the offspring's breeding performence.

In beef cattle Lashley and Bogart (1943) observed that cows with poor
breeding records tended to repeat their performance. They concluded that
cows could be culled for low reproductive performance at their second or
third gestation period.

Jones, et al. (1941), as did other workers, found no correlation between
the level of production of dairy cows and the amount of breeding troubles

observed,



CONCEPTION BATES

Effect of Aze
One of the most important factors in successful livestock production

is the number of young produced per female in a specified length of time.
The length of each service period (the period from the last parturition to
the next conception) has a direct bearing on the nmumber of of fspring born
in a female's lifetime. Thus, the number of services per conception is
very important.

Baker and Quesenberry (1944) pointed out that age was an important
factor in the breeding efficiency of Hereford cattle under range conditions.
An analysis of 412 cows over a six year period showed that the highest calf
erop was obtained from the nine-year-old group and the lowest ealf erop
from the four-year-old group. This difference, however, was not signifiecant,
Host of the shy breeders were disposed of before they were six years old and
over half of them were culled before four years of age.

The fertility of range cows was shown by lashley and Bogart (1943) to
be lowest in the two to three-year-old group and highest in the five to six-
year-old group. There was a gradual increase in services per conception
after cows were gix years 0ld and a definite increase at 10 years of age.

Snapp (1946) states that beef cows reach their maximum production of
weanling calves at six years of age.

W#ithycombe, Potter and Edwards (1930) compared the ealving performance
of Hereford heifers bred initially as yearlings to produce their first calf
at the age of two years and heifers bred at two years of age to produce their
first calf at three years. The heifers that calved at two years of age

produced fewer calves at three and four years of age as compared to the later



bred heifers, but had produced .7 more calves per cow by the time both
groups reached six and one half years of age.

Hange bulls, in the study by lashley and Bogart (1943), withstood
heavier service than dairy bulls. Older range bulls were shown by Baker
and Quesenberry (1944) to have lost more weight during the breeding season
than younger bulls. They also obgerved a significant variation between
bulls in ealf erop percentages. This might have been affected by the type
of matings ueed, since there was a highly signi_ﬁcant difference in calf
ecrops between multiple and single bull cow herds. In the single bdull herds
5.7 percent more calves were born than in the multiple Bull herds.

White, et al, (1925) found that dairy heifers under 15 months of age
required 2.4 services per conception while those from 15 to 21 months old
only required 1.75 services. Heifers over 21 months old required over 2,50
services per conception, Jones, et al. (1941) reported that dairy heifers
under 18 months, on the average, required more services per conception than
older heifers, However, Hayden (1947) found that the services required for
dairy cattle during the first conception gave no indication of the breeding
effieiency during subsequent conceptions.

Another early study by Hckles (1932) revealed that of 311 heifers
studied, 27 proved to be non-breeders. The other 288 heifers averaged 2.4
services per conception while the herd average was 2.5 services per concep-
tion. This led him to believe that the larger number of services required
to settle virgin heifers was due to the undiscovered non-breeders within
that group. Hilder, Fohrman and Graves (1944), however, as have other workers,
reported that after the first gestation period, the age of the cow had little
effeet on her breeding efficiency. 5Still further work by Seath, Staples,

and Yeagham (1943) revealed that in Jerseys and Holsteins much of the repro-



ductive trouble was traceable to about one half of each of the first three
gestation groups. They found that the Louisiana heifers on an average
differed about three services per conception between the low half and the
more efficient half in the three gestation groups. All heifers were found
healthy and normal as far as the veterinarians conld determine,

Tanabe and Salisbury (1946) made a study of 12,621 services in New York
Artificial Insemination Associations. They concluded that the highest
reproductive efficiency in Holsteins occurred after the second or third
gestation, remained at thies high level for one or two gestations, then
dropred as the cows increased in age. They also found that cows up to five
years of age had the highest conception rate from the first service and cows
over five years of age conceived more often from the second ;aﬂice.

Jones, et al., (1941) found the largest mumber of non-breeding dairy
cows under two years and over 10 years of age, while Morgan and Davis (1938)
fomyl little variation in services per conception up to 13 years. Morgan
and lavis did find, however, an unexplainable drop in fertility in the 10-
year-old group, as did Tanabe and Salisbury (1946),

Jordao and Aesis (1943) found that as Brazilian cows grew older the
service period became shorter. The average interval between parturition
and fertile service was 175 £ 5.11 days with the first service period being
the longest.

Two=year-old heifers bred to two-year-old bulls were found by Morgan
and Davis (1938) to be very similar in breeding efficiency to three to eight-
year-old cows mated to similar aged dulls. Bulls over three years of age,
however, were not effiecient breeders of virgin heifers.

Tanabe and Salisbury (1946), in a study of artificial inseminatioms,

found that regardless of the amount of selection for fertility in older



proven sires, one to three-year-old bulls still have the highest fertility
levels. This study also showed that bulls one to three years 0ld when mated
to cows four to six years of age resulted in the highest breeding efficiency
of any age combination. Highly significant differences were found between
bulls and cows mated at different ages in this study. The authors felt that
the variations noted were very similar to those found under natural breeding
conditions.

In a study of 725 females at the Beltsville Station, Hilder, et al.
(1944) found that young bulls were considerably more efficient when bred to
virgin heifers than bulls five years old and older,

Miller and Graves (1932) found that young bulls averaged 3.06 services
per conception while mature dbulls averaged 3.38 services per conception,
Tanabe and Salisbury (1946) reported an average of 2.07 services per concep—
tion for the 41 bulls in their artificlal insemination study. The two-year-
old bulles were shown to be the most efficient breeders. MHorgan and Davis
(1978) also reported the highest efficiency for one to two-year-old sires
but the breeding efficiency changed very little from two to eight years of
age. Hilder, et al. (1944) observed a gradual decrease in breeding efficiency
of the dairy bull with advancing age. There was a marked drop in fertility
in the seven-year-old group.

The age of mare, breed, year bred, and the stallion all affected the
reproductive efficiency of the western mare as reported by Speelman and
Dawson (1943). The very young and the very old mares were low in fertility
as were the 0ld stallions. lambert et al. (1939) after analyzing 10 years
of Morgan horse breeding records reported that the highest fertility was
found in mares between the ages of seven and 14 years with a definite lower-

ing of fertility from 15 years on.



Effect of Season
The season of breeding the female has been shown in dairy eattle to

have some effect on the conception rate. Specific studles in beef cattle
vertaining to this factor in reproductive efficiency have not been reported.

Eckles (1932) in a 29 year study of dairy herde at Miseouri University
concluded that the season of year had 1little if any effect on fertility.
Miller and Graves (1932), however, noted the lowest conception rate during
July to September and the highest conception rate in December and May.

That the season has an effect upon conception rate was also shown by
White, et al. (1925) in early work at Comnecticut., They found an average
service per conception of 2,02 from Hovember to April while only 1.89
gervices per conception were reguired to settle cows from May to October.
However, from a study of five dairy breeds in Nebraska, Morgan and Davis
(1938) reported that 2.28 services per conception were needed to settle all
the cows from May to October while 2,14 services per conception were needed
from November to April, Most workers agree with the later findings.

Rhoad (1944) in analyzing records of pasture-bred cows at the Jeanerette
station found that 52 percent of the cows became pregnant during the first
20 days of the spring breeding season, 80 percent the first 40 days, and
90 percent before the end of 60 days. On the average 1.83 heat periods had
elapsed per conception for heifers and 1.80 for older cows. The gestation
periods of the pasture bred cows were estimated at 282 days from the birth
date of the ealf until parturition. Twenty days was used as the estrus cycle
period.

Trb, et al. (1942) concluded that the quality of dairy bull semen was
best during the spring and poorest during the summer, Semen produced in the
fall and winter was about average in guality. Several other studies agree



with these findings.

Mter checking 125,000 artificial inseminations in New York, Mercier
and Salisbury (1947) concluded that the male and female reproductive response
to seasonal variations was dependent upon the age of the individual. Young
dairy bulls were highest in fertility in the winter and lowest in summer,

As the bulles aged the low point in reproductive efficiency came in the winter
and reach a maximum in the early summer. These responses in older cattle
were highly correlated with the length of day with a lag of one to two months.

In checking records of two breeds of dairy cattle and two breeds of
beef cattle at three institutions situnated at 45, 47, and 49 degrees latitude,
Mercier and Salisbury (1947) found a significant difference at the five
percent level between fertility at different seasons. Sunshine and tempera-
ture had no apparent affect upon reproductive efficiency, but longer days
were correlated with higher conception rates with a lag of two months,

Anderson (1945) in Kenya, Africa showed a definite seasonal fluctuation
in fertility and found that there seemed to be a seasonal rhythm in male
reproductive performance associated with different climates., Thus, warm
seasons produced an inerease in mating desire and higher fertility and eooler
seasons less desire and lower fertility.

Conceptions of 1472 grade Rambouilett range ewes were reported by
Chittenden and Walker (1936). Thirty-four percent of the ewes conceived in
the first week of the breeding season and 82 percent conceived before the
first half of the breeding season was over. They also reported that 90
percent of the lambs were born the first three weeks of the lambing season,

Sykes and Cole (1944) increased the light three hours a day when
breeding eves during March, then decreased it in April and May until the

1light was six hours deficient each day. As a result five normal lambs out



11



GESTATION STUDIES

Effect of Birth Weight
It has been found that certain lengths of gestation may be character-

istic of a particular species, but individuals within these gpecies will
vary, Bryant (1943) states that it has generally been assumed that the
length of gestation depends upon the constitution of the animal carrying the
fetus, Rife et al. (1943), however, obtained data which indicated that the
genotype of the fetus is the deciding factor in gestation length rather than
the genotype of the mother. Angus cows bred to Angus bulls averaged 272.8
days gestation, while Hereford cows bred to Hereford bulls averaged 289 days
gestation, The average gestation lengths on both Angus and Hereford cows
earrying Hereford x Angus crossbred calves was 281.4 days with no difference
between the reciproecal erosses. Differences in the gestation lengths of the
above three groups were significont. Long, Gerlaugh, and Rife (1948) reported
on more extensive data from the same crossbreeding experiment. There was a
highly significant difference between the average gestation of 276.4 days for
the purebred Angus and 286,3 days for the purebred Herefords. The erossbred
calves were carried in utero 282.5 days and there was no significant differ-
ence between reciprocal crosses. Some of the difference between breeds in
gestation length may have been due to breed differences in birth weight of
the ealf, since there was a high correlation between birth weight of the calf
and length of gestation.

Knapp et al. (1940) also observed that cows tend to carry heavier ecalves
longer, and found a correlation of about .50 between the birth weight and
length of gestation in Shorthorns. The length of gestation, ealving sequence,
and welght of the dam was estimated to cause .38 of the tetal variance in

birth weights of ecattle. The length of gestation produced the greatest effect



N

of the total variation. Piam (1944) did not find a significant correlation
between the birth weight and length of gestation period.

Livesay and Bee (1945) studied two breeds of beef cattle and three
breeds of dairy cattle to see if the early maturity of breeds is responsible
for the variation in length of gestation. They analyzed 15 years of breed-
ing records at the West Virginia station from the Angus, Hereford, Jersey,
Ayrshire, and Holstein breeds. Highly significant differences were noted
between the average 282.5 day gestation of the Angue and the average 285.2
day gestation of the Hereford., Significant variation in gestation was not
found between the dairy breeds as they all averaged close to 278 days.

Barly work in the four major breede of dairy cattle by Fitch, MeGilliard,
and Drumm (1924) revealed that larger calves are carried longer than smaller
calves within each breed, and that there was a slight tendency for smaller
breeds to ecarry their calves longer.

lambert et al. (1939) found a non-significant correlation between birth
weight and the length of gestation for colt foals, but the birth weight of
filly foals was significantly correlated with the length of gestation.

In swine, Iush et al, (1934) observed a tendency for large litters to
be born sooner than smaller litters, but found that the litter weights did
not affect the gestation period. The larger litters may have been born sooner
because of the lack of mutrients for the developing fetuses. Thus, larger
litters might be born at an earlier stage of development than smaller litters,

In guinea pig work, Wright (1921) showed that the rate of growth of the
fetuses determined the birth weight of the piges rather than the variation in

gestation length.

Effect of Sex of Calf
long et al. (1948) found that bull ealves averaged 1.3 days longer in
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wbove then bheifers. Several other workers agree ot the gestation period
for vl eslves is aboud one day longer than {fur heifer ecives.

Smencer (1840) in some very early work found thab bull ealves averaged
one doy longer in gestation than heifers and resorbed an averasze gestation

for Torhom and Shorthorns of 283 days. Wing (1899) and HeCardlish (1922)

in working with Jeveeys and Molsteine found ne 4ifference in gestontion due

b3 the sex of the eslf. Fiteh et ol. (1924) revorted o difference of 1.3

s dun Be zex of the ealf in the four smojor dairy breeds studied. later

workers have generally sgresd with the lzbter figures.

¥

et a1, {1939) revorted a difference of one dey on the lensth of

goestoticn dus Yo the sex of Cezl, vwhile earlier workers revorted 1.5 doys

o Giiference in gestabicn due to sex of the lanb was roperited by

4

P T L [ Y
Fervill (1044},

Miect of fne
Beef heifers generally ecarry calves shorber periods thon older covs,
according to Snapp, (1046). EeCandlish (1922) and Jordao and Aseis (1943)

fonund no differonce in gestation length of deiry eattlse vhan heifers and

older eous were

Iombert et 21. (1999) found & non siznificant difference betueen the
nee of the mare and the lengbh of gestation.

A glight incresse in lengbh of gestation with advancing age of the ewe,
agperially in the fine wooled bresds was poted by ¥nmnmlnde (19&7). From n
sty by Terrill (1944) eight to nine-year-old vanze swes were found to

avgrsee nearly two days longer in gestatien than tue to three-yenr~-olds, The

earlier bred swes also tended to have longer gestabions,



Zlfect of Season

The season of the waar in which the pregnancy begins has a slight

effect on the lengbh of gestation in some sases accardiﬁg to Imeh (1945).

Helandlish (1922) and Goven and Jeve (1931) found in dairy eattle, however,
Lot the length of gestation wog not influspneed by the ssaszen of dreeding
or freshening.

Joriiner (1942} in Hississippi fouwnd thet mores and Jonnetts thnt
uare bred in early spring hed longer gestebion periods thon those bred after
sye  Phe ilmreh and April bred mares hod gestation perieds froem 350 to 365
doys, Hoy bred mares from 340 to 300, while Jupe and July bred wares ronged
frow 320 bo 350 days.

2,

ihe poresl sheep breeding sesson in the La ted

ot

Htotes, sccording to
Lanmlade fl?@?), exbends from July until Jueunry. Shervefore ewes are
seasonnily polyestrous. Hams, on the other hand, will mate 211 seasons of

bie yoear, bubt many arve infertile during the hotter owmer nonths.

Tt hns been noted by Xaab (1937) that twinning in the Praneconian breed
of esttle appeared to be inberited as a simple reeessive. The few anthors
that have rencorited twinﬁing’in their studiss nobted thalt twine are generally
barn nfber shorter sestations than gingle offspring.

Poy convenience, the length of gestations of the warisus types and

braeds of livestorek are lisked dn the following tabdles.



Gesbation Periods
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Gestation Perieds of

Dairy Cotile

o s

Dyne or Average Hiference Length

Droed of Gestation in Gestation of Puin

Aninal Length e to Sex Cogtation Ssures and Inte
{days) (days) (days

Oattle 282.1 Imsh, 19L5,

Tairy 280.0 shorter ing, 1899 &
HeGardlish, 1922,
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Geskation Periods of Other Farm Snimnls
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SEX RATIOS

It seems unlikely at present thet the breeder will ever be abls to

2

econtrol the sex of the youns produced. lhany theories ¢of sex debermination,

housver, may be right in some caseg, sinee the lawsg of 1 permit the

‘enrl (1917) found that the sex of the offsoring vould not be influenced
by the time or stage of sebius in which the dams wers bred, snd Jehunsson
{1932) conelnded thab the nos of the dum hod no offect on the resulting sex
pi the offspring,

4lsc the phevetype of eattle, in a study by Gowden (1942) was no indien-

)
g

o>

tion that a bresder could successfully select for ons sex oy another.
stated, however, that sires moy profuce offgpring predominstely of one sex
for o reried, bub thet the average did net deviate greastly frow the one to
ona rotio.

Yo laree animsdl ezperisentabion to date hos duplicatsed or been ae
suecessful as Ting (1918} in altering the sex ratie in albino rats by
inz selected for hirh prepondersnee of nales in one line and
corresnonding high fremeney of females in ancther lins. After tuc genera=-
selectien in o 79 wercent inbred population 35.1 percent males wevre
prodesd in line A and enly 1@ percent moles in line 3, the Temale lins.

nged du

m?v

to hey selectinn aod that there was not o definite szex dsbermining factor in

o
2

vt Yine., She believed, however, thol the metabollisn of the ova may be

e/
prd
»
w
o
=
I

2t 1% covld be fertilized mere easily by one spern bhon snobher,

Vs findings were paraileled in sarlier dresophile work bub latey

stndios revenled that the deviation from the normal sex rotleo night have
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baen due do chance gpgregation or to o sex-linked lebbal foebor. Gorshenson
{1028) and Sturtevant and Yebzhansky (1936), hewever, found in Drosephila
obsourn that the sex gene mey be locnlized in the X chivowosome and be
tronsmittad like an ordinary sex-linked gene, or the sox ratie roy be
contrelled throvgh the maturation behavior of the X and T chromosome, 3oth
eoses wvould allew a large proportion of females te be forwed in the popula-
tion.

Several suthors hove found various sex ratiee ubleh arve listed in the

follouing table.



Sype or
Dresd of
Andrnl

TABLE IV

o

2k

Sex BEntios of Fore Aninols

e S e e et i s iR

Fercentnge Males
of
21l Births

Seuree and Iote

Guttle

o
T

r Catile

jo
t.h

Horse

Suine

50.5
50,7

55.2 {intra-

uberine)

51.5
53.75
L9.5
s
L83
LN
57.6
Blye 3
hg. 5
51.1

51.0

Gg F-;{e 153‘!'{? L]

Inak, 1945,

Jewell, (date?)
dohazson, 1932.

Horgan ond bavis, 1938,
Benth, &% al. 19473,
ITmgh, 1945,

Crew, 1027.

Iash, 1945,

Speslron and Inusen, 19473.

Craft, 1092,
h.».L “'l" wn apd Iash Lly 1932-
lﬁl ilg ﬁ‘% -. 193’“‘"

Iagh, 1945,




OBJEQUIVES OF TH5 8TUY

“he objectives of thie study were Yo determine the effect of eertain

foetors on the conception rate =nd gestation levngth in beel eattle. 4

o

vais was vads of the effect of bresd, dbull, sge of bull er cow, mabings
of different and sinilar age groups of cows and bulls, 2nd geason of bresd-

ing on sevviees per concentien., The breed, sge of eow, seasen of breeding

and sex of ealf were studied to debtermine thelr sffezet on lengbth of gostoe



3
<3

SOULCE COF DATA

3

Phe data nsed in this study were obtzined from the breeding and calving
recovds of the Angus, Bersford, and Shorthorn herds abt Oklzhoms A, and M

College, Undy the records giving specific Precding ané onlving dobes were

in o peried frem 195) through 1047 There were o fow pasture matings

: herd but beesusze of hhe nbsence of srecific bresdine dates these were

ezcluded from the study.

Maring the 1941 and 1942 ealving sensons there was sene Drueelloesis
infection in the herd., In thie sbudy, the effect of the disense on conception
rate was not great since only the Dreeding recovds bhat resulbed in concep~
tions and nermal eslvings were included. After the 1942 ealving season nll
eors weye fres Lrom Hrucellosis.

111 ealves born vere the result of natursl services excert one Angus
andl seven Hereferds. UOn the svernge, 1.37 services wore Teguired pey

linited nee of

concepbion for those calves concsived av

arbificial insepinstion was under the supervision of o veterinarisn and the

The 502 conceptions during the seven yesys included 137 Angus, 160

Hereferd, and 105 Shorthorn ealves (Table V).

range in age of cows ab breeding was frow 2 to 14 yvears. However,

peraent of the ceows were bebueen 2 and 10 yaurs of ase. The distribution

s

of cous oveYy nine years of owe vas £0 unequal within $he breeds snd sessen

2

of beoeding that cows bayond this sge were not inely

i

: o) in the analysis.
The digbridbution of cows at different ages is shown in Unble VI, The range
in agze of bulls was fron two to elght years.

Calves were dropped rather uniformly throughout the four seassons of



the year as chowm by the concepbtiong in Table VII. ¥he hegviest breeding

ess0n was in bhe apring and the lightest in the smme“ The monbhs included
in sach season were as follouwst ‘Yinter - Decenber Lo Norchy Spring - Uarch
to June; Sumwer - June to Sepberber; Fall = September to Docember.

Post of the cows were kept ab the bars netil they vere rebred and their
calves vere weaned. They were then daken o the renge until after the next
porborition. Beosuse of o limited pasture ares ab tho beef eattle barn a1l
the corg were swplepented with grain, hay, silage and protein supslenent
vhile nursing their eslves and belng bred. The covs at the rangs were
erozed in swaner on Bluesten snd other native grasses, and were wintered on
grass plus prairie and 217s51fs hay and a protein supplenont.

The bulle were generally kept ab the barn and fed enough hay snd grain
to keew them in vigorous breeding conditien. IBxercise ussg previded for the

bolls by allowing them to grarze o few hours each doy in sunll paddocks.

TLIBLE ¥

Mamber of Conceptions of the Three Bresds Inring the Seven Year Period

Breed st s s . Tears —_—
1043 iRel %) 1643 104k 7 1948 1946 1947 FTotal
Anras 13 13 23 15 1 25 2% 137
Tereford 20 30 20 26 16 19 20 160
Shovkhorn 15 1% 16 19 1z 15 13 105

Totnl LG 62 68 60 L2 60 62 ko2
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Burber of Conceptions by Years and Sennons

T A0 o A5 Mo Lt oS v i S s
R T T A SN Y £ I AR T TR S5 1 M o O TR T e A s YT

e o T s A e S e
e R A S P I PR AR i

Yenr Seagon . _ ,
Vinter Soring Swmner Fall Total

1911 13 18 1 3 b8
1942 11 22 13 15 62
1943 25 19 2 22 68
1944 11 21 12 16 60
10k 11 1 7 10 L2
1946 18 17 17 8 60
1647 15 16 18 13 62

Total ok 127 84 87 Loz

TABLE VII

Ffumber of Cows Dred at Mfferent fmes

T~ T S S
R R S R A N S b TS i

B A e P oA e e e ot e
Are in Jears
& 5 6 7 8 9 Total

Y
W

fhunber
of 90 88 60 k3 by 3 18 21 Loo
Porsles




HESHIPS
Services ner GConeention
The average services recuired per conception in esch of the three bresds

are shown in Table VIII. Although the serviees per conception were lowest

T

in the fereford and highest in the Shorthorn bresd, the differences mmong
breeds were not significant. A1l the faetors affecting cousevntion rate wers
tested for significance by using the Chiesouare tesh {Sucdseor, 1945},

sxpected values for the test were commuted from the border tobals.
TABLYE VIII

Services Per Conception in the Thrse Jrseds

B D T A S E g e e
Froed Services Conceptions Services per
Conception
Ingus 266 155 1.7
roford 280 173 1.62
Shorbhorn 206 115 1.7¢

S ‘ 752 b3 1.69

Phe age of cov ab breeding had a morked effect on the conception rate
28 showm in Table L, Twow=yeor-old heifers reauired nore services per
censontion (2.04) than did any other age {"v:'mxn of povus, The bhighsst concepe
tion rote ocourred in the eight and nine yoar asge grovps. An opexplalinable
increase In services per concepbion was found in Shorthorn cous ab three and
five veors. This iz probably a chance ocourrarnes., DRifTerences in conception

rote swong the different ages were highly significonk,



TABLE IX
Servieces per Conception as Affeected by fse of Jow

e NG S S B T A A P S Ty e
At SO B I 1~ SO A oS L S TS 7

i S R 3, P Birs e NG o e e
S e o s A RS e e S e e

Hesad ‘Age aﬁ Breeding‘

2 3 L 5 & 7 8 9
Angns 2,50 1.37  1.52  1.38  1.8% 1.00  1.42 1,10
Fereford .75  L.72 1L.4C  1.30 1.50 1.65 1.50 1.0C
Shorthora L9 2,08 1.3 212 1.%0 1.33 1L.00  1.12
Aversge 2.04 1.71 1.43 1.58 1,92  1.36 1,31 1.09

Services per coneention dus bto mating different znd gimilar aged cous
snd bulls s shoun in Tble X. A significant differonce in conception rate

wag nobed vhen seven and elghteyoar-0ld Tlls were mxted to the different

gowg, The most inefficient verformance of 3.00 gerviees ner conception
oocurred vhen seven and elghteyenr-old lle were mated to twe and thresw
vear-0ld beifers. The highest breeding efficisncy of 1.14 gerviess per
concention wag feound wvhen four to seven-year-cld bulls vere bred te seven

to ben~ysar-old cows. Another efficlent bresding gvouws wvas the twe opd theecse

rear-old bulls msted to four o seven-yzor-old cous.



Miferent and Sinilar Age Groups of Cows and Bulls

TASLE X

Services per Conception as Affected by lating

ST ey e A A R S O M T AT (1 Y O L D T A AR, oSt
e a2 ST R A A YA O S\ b 1 5 M T XS T 2 R M o s i AW TN 31

gk et anr Sta i

s of

. S ok RO ER TR RAE A AP AL S et S N et Sl e b

28

sge of Cow (years)

2 to 4 b to 7

7 %o 10

2 to b4

L to 7

1.61 1.37
1.55 1.45

3.00 1.86

ficant ab

ees in cenception rate dus to the seasen of breedi

the Tive percent level. In Table XTI it eon He seen that the

ng were

et rote of cenception was in the £211, while the lowest rate wag in

the surmer.  In 2ll breede execent the Shortherns summer was the lenst

efficient bree

the lowver bree

Ear-2

Effect of Season of ¥Year on Services ner loncestlon

-

Brecd

P i AT T esu.
R R e R s

ding seasen., There sppresrs o be no legiesl explanation for

diny efficiency of the Shorthorns during the winber and spring.

TABLE X1

Seasan of Breeding

O T e e o e T S e e e TR S SRS O,

Yinter Suring Swamer

Fall

Ingus
Hereford

Shorthern

1.4 1.62 2.68
1.0 1.73 1.81
2.05 1.81 1.57

1.57
1.9k

1.52

Averages

1.51 1.72 1.87

1'&8
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Different years of breeding were also responsible for significant amounts
of variation in services per conception, but no table was set up to show these
differences as all the faectors affecting conception rates were tested from the
total conceptions of all seven years.

Comparisons of services per conception were made between bdulls of the
same breed that had sired ten or more calves. Though the conception rates of
the different bulls as shown in Table XII appear to be guite varied, the

differences between dulles within the same breed were not signifiecant.

TABLE XII

Effeet of Bull on Services per Coneception in Angus Breed

Fumber of Conceptions 103 18 11

Services per Coneeption  1.78 1.77 1.27
iffect of Bull on Servieces per Conception in Hereford Breed

- Tone Hazford Tone Dandy

Bupert 23rd T, 44th Tone 158th T, 75¢h Domino 19th
Thamber of Coneeptions 96 21 18 12 11
Services per Coneception 148 1.38 1.88 1.75 2.00

Effect of Pull on Services per Conception in Shorthorn Breed

Glenburn Edellyn Royal Divide
Defiance Leader 3rd Jupiter
Tumber of Conceptions 30 37 21

Services per Conception 1.88 1.75 1.84




S0
Highly signifieant differences at the one pereent lovel were found
betveen the services wer conception of Mulls of diffevent ages. The genersl
brend of mores services per conception with an ineresse in the bull's oge is
shown In fable XI11. The Shorthern ballg, hovever, were lensd efficient
breeders vhen foor and five years old. They showed grester foxtility 2%
siz, soven, and eight years of age, ot these svernpges were from only 12

coneenhions.

TABLS XII1

Hffect of Age of Buldl on Serviees pey (oncention

T h— v : ropm s
T L S e S RS, oot ot Y e e S e A

A e of '8‘1111
Brecd ' _ —— . . ; S
2 3 b 5 6 7 8
AR 1.55 1.83 1.21 1.52 2.18 240 1.85
Horaford 1.81 1.24 1.26 1.79 1.2¢9 2.17 2.70
S}.lﬂ"ftv}ﬁﬂm lol“i‘h‘ 1;58 20 &3 2& OO 1.33 1-25 10 G{}
Ivevages 1.57 1.57 1.50 1.77 1.56 2.16 2.11

)
\.,\w

he average length of gestation for cach breed was deternined by
averaging the nomber of dsys from fertile service to the ealving dste. A11

tho geststion estinstes were bested for significance by tho analysis of

variznee method described by Snedecor (1945}, Standard devistions on the

gestations in Table ZIV were ealevlatsd from the formmls s = \1 55.5;2/ n=-1,

ri errors of the mesns vere computed by the formuls sf/\Vn. The



aj‘i*

gostabion lengths of the three breseds shown in Yable JIV were significontly
different =t the one percent level.

Shorthorn gestations were the mest uniform as shown by 2 standard
deviation of B.05 doys. The most variable gestation perioeds were in the
bngog eous vith a standard devintion of 10,11 days. The average gestations

of bhe Horveford, Angus, and Shorthorn herds were 286.1, 284,04, and 282 days

rospechively.
TABLE XXV

!

Sverage Lengths of Gestation and Standard Deviatiens in the Three Breeds (dsys)

Breed Average Standard Devintion

Ao 2844 4 1.60 10.11

Persford 286.1 £ 1.hh 6.62
Shorbhorn 282.0 £ 1.49 8.08

The age of the cow a2t breedins bad no sigedficant effect on the length

f

=

aabotion. Teble XV shows the varied lengths of gestatisn at the Jdifferent

o

aoes of breeding, but these esbimabes show no general trend with regpeet teo

rfPEh
Aalike



TERIE XV
Length of Gestation ss Affected by fze of Covw (dsys)
Bo.” a4 o 3 = -2 % i R S i v ot g e e oMo e 0

Agze of Cow at Bresding

2 3 v

262.7  283.1

280.7  205.0

282, 7.7 2874 287.7 286.2  2Bh.2 28045 2835.6
283,k 280.6 280.3 283.1 281.2 282,3 280.2 284.0

287,868 285,6

2835

were bred in differsnt seasons of

in

E
0ng

summer nversged 2586,1

only 282.3 days.

bred in the

spiring averasged
im the average the swmer and fnll bred cows hed

lopser pestabion than those bred in the other seagonse

TABLE 2VI

nificant differences in goskation lengths st the one perecent level

bhe year., Table 1

in gestabion and thosge

tuo to bhree days

Langth of Gestation ag Affscted by Seasons

s gt e rcae o

oy
e e e

Ay e Season of Breeding
Rakasisly s -
inter Spring Sowmer fall

2858.4
285.5 288,
284.3

285.5
283.7
285.3

bverage

266.1

284.8
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In 211 breeds the bull calves averaged twe doys lenger in uwbtero than
heifers as is shown in Pable EVII. Altheuagh this difference wag rothey

conplatent dn 2ll breeds, it was not siatistieally sispificant.

PABLS XVII

Length of Gestation as Affected by Sex of Calf

frta et o e i e xS o e b e AR R e g ot e St e PO e ot et e i A
- Sex

braed , - s

Ao 285.5 282.0

Hevaford 287.0 285.3

Shorthern 283.0 201.2

Average 285.4 283.3

Zome beof eattle breeders have stated that the longevity of breesds ig
different, Table XVIII gives the average nge of all the cows studied and
the nercentage of cows undsr five years 0ld. Anmis eous averaged 5,37 years

aee while the Herefords were youngest abt 4.57 vesrs. Fordy-three pereent

of the Angus cous vere over five ysars of age as comared to 35 pereent of

the Horeford cows. These figues may net indicate venl differences bebween
the braeds in longevity. In these herds the Angus cove vere generally bebter

- produecers of good ecattle than the Hereferd cows and fer that reanson there

Pt

woald he a tendency te rebtzin the Ansus cows in the breeding herd te more
asdvnneed ages than would be true for the Hereford covs., Differences in

!:‘
{5

diffarences In oulling the cow herd than




differences in longevity.

TAELE XVIIX

Lveroge Ace and the Distribution of Azes of Cows

Used in ihis Study

B AR ST R e

Treed Average bge Poreent Cows Under 5 Years

5437 «57
4,57 70

Shorthorn L, 88 65

Total b,92 .6l

S

“he ratio of bull ecanlves te heifers in the three brseds is shown in
Table X1X. An uwnusually bigh pereentaze of fngus bulls were born during the

SEven

=2

ooy peried, but the Hereferds and Shorthorns 4id nobt vary widely from

the one to one ratie, The ratie estimales were baged on the nermal oslves

born.
TABLE XIX
Sex lations of the Pifferent Brecds Based on Hormal Oalves Born
R B R T AT R RN IR AT e T S T : Foe e e e
- ' Sex
dreed - : , - —
Tercent lales Pereent Females

Angag 61.9 38.1
Y i] 47,3 52,7

Shorthiorn 53.9 b6.1

Hew

Avernge 54,1 L5.9




only in

aababion of
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BISCUSST

It pust be renlized that the dubs in this study

warforsance of around 400 an

EAv Y

imale and included only

l)'w

the reselts, however, coinecide vith wueb of the earl

dadry eatitle.

Althouzh it was felt Lot thers might ba

wers baken from the
SE¥EN years records.
ier work in beef and

2

in breeding

efficieney between different fanilies in eaph of the thres boef bresds
studied, no esbinmabes of this Wind usve rade. Some of the ohjections to
sueh o study with these veeords tag the short period ubish the datu esoversd
gnd the lock of adeguote Foridly comparisons becasuse of guell nowbers.

ihe fach that noe Aiffarencs in concentisn rabe wus fovnd between breeﬂs
ig e with ebhew wnrk.

The tuo-year-0ld beifers on the average vere the west ineffiecient breed-

vhile ths }

A C e
‘J'!‘ {:’U‘_' ]

nire-vesr-old esews., This probably indiestes $hat az the cey ages, eulling

of the non-bresders is incrensed. UYhether the leover of Ticlency in two-year-
olds wos dun o undiseaovered non-breedarg 0r otheyr ressons was aot determined,
Similoy results with two-yesreolds were found by Lashlay and Bogart (19873)

in analysing range eattle breedinz reeords. Beler and Ouesenberry (1944)
also found the highest breeding efficliency in Hereford females abt nine years
0f na6.

The increase in servicas per concepntion of the Sherthorns ab three and
fivs yaorg of age ung nob explainable unless the varintion was a chonce hopoens
ing baesvse oF the gonll nwber of cows studied within thot breed,

Four to seven-yesr-old bulls

ost efficient mubing grouwp with 1.1 servi

when pated to seven fo ten-yonreold cous

veg ner conception.
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Aoghler effielent nabine covbination znd probably o mors representative
grotn beesuse of the grester numbers studisd, was the twn and three-ysare
01d bulls mobed to the fTour to seven-year-eld cows. Yhis growp reguired

1,37'services per consepbion.

Tansbe and Salis hurv (1&“6} veported sinilsy resuliss with dairy catile

smination shbudy and a tendency fovr bulls over three

yaara of gee o be poor bresders of two and thres-yesr-old heifers,

\

soificant differences in bresding efficiency, howvever, were found only

e
skt e

nenyearan}n bﬁ]lo were mated to the varisus age cow groups,

g por concenhlon of the gaven snd eighb-yeor-tld Tolls when

webed o bwo bo thvee-yearveold heifers, wse the most inefficient group studisd.

¥
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the lover breeding efficiency of heifers

oo A
i £

Certility of the bnll ag his age increases.

The £211 bred cows were the most efficient breeders, which might huve
boen tue te their Xetbar vhyeiesnl eondition and the incresssd fertilivy of
the Tillls Yo esolsr weather. In all breeds exeent the Sherthorn, the lowest

ng the gunmey months. “he lowered breeding efficiency

n the winter is puzeling, bubt may be the chanece regult of

311 nombers studied.
SBoveral anthers with Jdifferent elasses of livegbogl heve reporbted thi

Aoraumard trend of breeding efficiency during the hotbsy suwmsr nonbths.

different yeors of bresding hos
boey notﬁd by nany wathors bubt of course is umpredietable and wonld have no
value ezcept o expisin cerbtaln conditions of the past.

>

Cther workers bave mentioned the Q1¢fPTPﬂ08 in breeding effici

rs

aney of

sizsnificant differences between bulls syrpeared in

be dne 0 the similar age growp in each breed, as
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all $he bulls were from twe to eight yanrs ald.

&

In cormaring the breeding effTiclency of diffevent sged sires it aypears

thet tuo to four-yesvr-old bulls were the most efficisnt bresdecs with around

1.55 services per cmmecention while the seven and eigh~yeorwplds avaraged
2.21 services per concepbion. Thers was the g.,mmt* 11 brend of lovered effi-
ciency of breeding with an increase in age exeept fer the Shorthorrn bulle
vhich vere lesst efficient ab four and five yesrs of pge. Miller and Jroves

(1972) showed this same general trend of breeding sffic oieney for dairy btulls.

Eroed differences in gestotion lengths sgres in genersl with those

(]

»

pregonted by other vorkers., Hhe exception to thin is the 20L.4 dars gesta-
tion in the Angus herd. Thig differs consideradly freun the fizures of 272.8

wife et ol. (A993), 276,54 days by long et al. (1048}, ond 282.5 days

w Livessy sad Bee {(1945). A possibles explaonation for this difference nmay
be in the large percentage of Angns bull enlves born, In this study bull
palves on the average were carried in dam 2,1 days longer thon fewnles, and
3.5 doys longer in the Angus breed., Sinece the ratio of Apous dbulls ealves
to heifers vas 61.9 percent to 38,1 rereent the lenger sestation period nay

sercentare of tull ealves.

ir sveraze 286.1 doy gestation found in Herefeowds, is sinilor to figures

gy

P

2805,2, and 286.3 days venorted by Rife et »l., Iivessy and Bee, nnd

2hey re:as;;;zec‘tﬁe T

The gestotion peﬂm-&z reported for Sherthorns of 283,0 days by Speneser
(LaG), 200.8 doys by Enayp et 2l. (1940), and 281.1 diye by Davson et al.
(1947} sre close to the 282.0 doy beriod feund in this study.

&

fGestations of the three breeds were signiflicantly different at the cone

noresnt level. Shorthorn gestalieoms were the mosh wniforn threughout the

non stondard devisticon ef only 8.05 days. The gestation rneried of




the fnzus was the wost varizble as zhovn by a standard deviation of 10.11

Gays. Shis, alse, oy have been due to the excess of tnll ealves born in

Age of the dan was found to hove no effect on the length of gestatien.
Phis is conbrary to the genewal statenent by Snmsp (1946) that beef heifers

tend bo earyy eslves shorter veriods than older covs. Hbhe

grort any age effect on gestation lengbh.

3

he season of coneention hed o Bighly signific

E et on length of

ifz'?

gostotion. Gows btred from Jume to Avgust avernged 288.1 duys in gestation,
vhile ecus bred in winter, spring, and £31l1 averazed only 283 days in gesta-

tion, lereferds 4id not show $his difference as puch ag the other breeds,

imsh {1905) astates thot the tiue of the year the fo 5 bred moy influencs

zesbobion, bub ebher work 4id not confirm thisg
‘he 2,1 days di ffeorence in gestation dus to gex of ths enlf, is o

an noat Tigores given, but ths variation was not signifi

reent level. Long et al. (I948) nnd Ssencer (15L0) enve

n beef cobble of 1.3 and 1.0 days, weile Uelandlish (1922)
and Mbeh et 21, (1924) observed 1.7 doys differecce in dairy eattle.
The gex ratics of the bthree bresds ars given in Table XIX, but neo
grplonztion is avelilable for the variation feund hotwasen the different

bhrasds.



1. QConception rates and Zestation peviods were gtudied in the fupus,
3 153

ez

leroford, and Shorthorn beef breasds of eattle at Uklohers A, & College.

Pear Imndred and tve conceptions were annlyzed frow the breeding records of

1@41 o 16L8.

2. The sveraze nusber of services per cenception was 1.09 with no

sisndficant difTerences among the bresds,
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