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AESTRACT
\ .- . An invextigation was conducted tb study the 1incidence
. and causes ?pf ‘difficult births in <attle. Breed line

differences and factors affécting difficult calvings were
l‘. . . . . - . PE L. ‘
Y éxawined in .°3,783 and- 2,596 births recorded by the

.Oniversity of Alberfa and the Canadian éharolais AsSsociation

(CCA) . Births were scored fof'eyse of calving on a scale
. . 4 ] . ’
ranging from O through 5,.0 being normal.and unassisted, and

-

S the moat difficult cases needing caesarean sec‘ioning for
. . A

‘foetal extraction.

N® clear pattern of year to year differences in calving
difficulty were observed, although percent difficylty d4id
')inérease over the years as the populations increased in

size. Also, perinatal calf mortality rates tended to be high

|

vhe%e calving difficulty rates were high. .
! ! , : o | )
{ Preliminary ;eéul;sﬂ involv{ng 2§‘ Hereford calves

indicated no “significant °¢orné1ation' between par;uriEQOn

scofe and‘e ch bf head Jeéenrgth, head -'width, body depth,

ers and hips, average cjrcumference of

diameter atf{ the shoy

the fore failocks and hody length.

- 0' b

, Thé rain effects:s of dam age, dam weight, calf birth
weight,>ca1f séx; year of'calf,birth; gesgation iength andg-
calf breeding (i:e; population Tine) wvere éiénificant i
sources pf’var{étion associgted_with parturition ;core. The

- -

i &



. .. N
. ' hd . ’ . L. . .

effects of breed of sire and breed of dam vere not
significant in the CCA data (P>0.05), although Charelaisf-

sired births vere somevhat more difficul't than those 31ted

.
-’

by Chianina and L1mou51n bulls When partur1tlbns v1th

scores of 2 to 5 were grouped and parturltxon score tested'

,

3
.

ith breed of sire, houe?er, a slqnlflcant relatlonsth vae
.:Z;eined' between breed of sire and parturition score.:
Seasonal b1rth sequence vas a "significant factor .aSSOCiéth
- with parturltlon score among the Unlver51ty of Alberta

herds.

Age and weight of dam were the most significant sources

of variation amrohg the University, .of . Alberta " ‘tLerds,

accounting = for 17.5% and 13.6% of total variance in
.,parturition score, respectively. In all, the independent

--variables in this set of data tegether explained 27.1% of

L]
3

the variability in parturition score.

] | ° ‘ . . . '\ . "

- With the CCA set of data, where calf hirth weights vere
relatively high' and where a;alyses excluded‘ 2-year old
heifers and wefght of dam as covariables, calf birth weight
was the most impertant factor influeﬁcing Ealving-
difficulty. It o explained 5.1% aof total wvariation in

** parturition score.

Generally, perceht calving difficulty tended.. to

increase with the average birth weights of Charolais,,



° N

Limousin and Chianina sire progeny groups, vith an increase

o
.

of 1 1b (0.45 kg)- in average birth weight resulting in
corresponding increases of 0.81, 0.46 and 1.78% Qdifficulty

in parturition, respectively.lwith vereford and Synthetic-

‘hybrid sire progeny groups, hovever, bercent calving
\ : ;

difficulty ~ showed a slighlty negative-trend with average
. . g

birth weight, except 2-year-old dams in the §}otheticrhybrid

population for vhich a poé&tive relationship was obtained

A héritability eétiQ::e of 9.5 & 1.8% was ohtained for
calving diffiéulty, vhile mean estimates of .19.2 ¢+ 4.1 and
12.6 ¢+ 4.1% were obtained for repeatability, wutilizing 2~
and 3-year o0ld dams >am0ng. the OUniversity of Alberta's

. Hereford and Synthetic-hybrid lines.

~

Parturition score was observed to have some influence
on pre-weaning average daily gain. It did not, however, have:
any observable relationsﬁip to the rib-eye -areas of

"slaughtered steers.
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1. INTRODUCT ION .

.« - With rising emphasis on faster groving cattle that

/’feld nore =ailk 'and leaner éafcasses, the utilization of
. ).

large, lean, exotic sire breeds in ¢crossbreeding prograss is

rapidly gaining popularity. The use of ldrgé sire brepdér
& .

- hovever, can result in an" jincrease in the incidence of
>

prolonged and difficult births.

‘ . ) T . Ca

Difficult parturition is an important éau;e of
perinatJI calf wmortality, particul;rly from first-calf’
heifers. Such death losses constitute a signific&nt decrease
in the potential annu;l re£u’ns to the cov owner and ‘are

‘ especially , costly as they represent the td%al‘pnbdpction of
cows fed and maintained thqough bFeeding and gestét{zp. The
possibility of an appreciable reduction’ in_ re~breeding
fertility and milk production of covs that j;xperigﬁce
difficult births furtgeg compounds the Pproblenm. o

Conditions ~which predong - parturition or hinder

wxpulsionr of the'foetus are (a) mechanical (owing to. an

" abnormal presentation of the foétus to the birth canal of

[y
.-

the dam or to obstructions of the bifth -cdnel), (b)

anatomical (0uing_to'abnormélifies of the dam's reproductive
o> . . 't :

tract or to. calves with disproportionate parts), and (c)

-

functional - when difficulty in partur}tion is the result- of

'primiparity, incomplete dilation  of the <cervix, hernias,



“the 1eproductive process,

svpility,.nvtabolic disorders, deficlilncy di!nasdg. or other

general infections (Zerobin and Sporri, 1972y, .

The causes of individual cases of Aifficult birtH can
be adoquately' ascertained {f they aresn anatonical ot

mechanical, but vhen they are functionyl their deteection is

) . o P, _
much more difficult owing to lack aP sufficient knowledge of

,° . [ 4

. Factors associated ;1th' calving difficuley may he
paternal and/ér maternal in origin, of they may be due to
some chararto;ist’c of the " calf. Di;ficult -and  prolonged,.
;alvinqs are knowq tqQ be affected by the Jam's age and by
the sex and weight of the calf. Also, the breed of the sire
and of tfp dam are~ {mportant in determining the raté of
oqcuronéé of difficult and b}olongpd births 1in any  cattle

herd.

The f[(resent investigation was conducted to st’dy f/;\esé
and pthor factors ¢mainly anatomical and . mechanical) -that
influencé célving difficulty, and to elucidate, as tmuch as.
poscible, the effect of diffiddlt'calvinq on the pre-veaning
performance ' of calves and .its relatiﬁnship to carcasé

o
conformation at slaughter.



2. REVIEW OF LITERATURE
\

2.1, Parturition

Parturition, the éct of giving birth to young, marks
the end of gestation. In the cow the premonitions of . birth
are the enlargement of the uéder which beconmes firm and
resistant to the touch and yields a wilky fluid, \the
enlargement- and swelling of the vulva  which discharges an
abundant stringy mucgs,'the drodéping of the belly, and the
relaxation of the~ muscles_Ft the sides of the root bf the
tail so as to leave deep hollows.a H@eﬁ the last symptom ié
seer, calving may be counted on'in 24 to 72 hours (lLaw,

t

1916) . v
A

The hormonal stimulus for the onset of parturition 1is
~not clear. Vérious hypotheses have been advancgd to explain
the cause of parturition but they all seen inadequaté ané.
-1% experimental support. Bell et al. (1972) d@bear to be
of the 6pinion that the oxytocic action of the posterior
lobe of the pituikary gland initiates birth, "although Smith
(1931) , after destroying tﬂe posterior pituitéry in the rat
obhserved normal parturition. According to Dukes (1943), a
hypothesis has been advanced, bg;ed on the increased actign
of oxytocin on uterine muscle after oestradiol

sensitization, that the synergistic action of these two

hormones is instyumental in the onset of parturition.



f
!
l ' - .
!
—— j . A
"The coﬁrse of normal pattur1tlon is customarlly didided
. . .
into threq stages, each characterlsed by distinct signs anad
f

.eventé} Thf first stage involwes uterlne contrUCtxons~ vhlcﬂ

force th# .foetal placenta tvater-bags) against the cervix

; .
thus causing it to dilate so that hthe foetus can pass
i .

- ’ - . PN -
through ﬁnto the, pélvis, while the second sta comprises

gye actuaﬁ'dglfvery of . 4the° foetus cund the thi stage
consists Ff the expulsion of the placenta (Prandséa{s197

»
e
'

P . | :
Dufgy (1972, ~who (carried out a détailed study on the r

sequence . of events, occuring during normal <calving in -

heifers in Australia, noticed that fio signs cof
. ”. . . . ?,
discomfort or\restlessness appeared until the cervix  had
i e T

{
|
Fereford;

dilated suffifgfently to admit a hand, at which time slight
@ . Cd

dorsal aﬁching was apparent. He observed definite arching
bouts only when the chorio-allantois neared the valva, and

these wére followed immediately by abdominal muscle

- '
.

“Eontractiops which caused the rupture of the chorio-

allantois, and subsequently by a temporary cessatlon of
abdominai stralnlng vhich recommenced as the amnion Treached
the vulva. HKe also otserved a gradudl increase in the number

of abdominal contractions during each arching bout following

thke ruptuyre of the amniotic sac with a decrease in resting
time, ‘sﬁraining sometimes becoming continuous over the last

few minutes of parturition. Dufty obtained mean intervals of

1 hour 13 rinutes (range 2 minutes to 4% houred 39 minutes)

- A (



Setieen rupture of ghe chorio-allantois ane amnion,. 1 hour
52 minugg;fff;:;:\¥1\&izntgs to 6 hours 13 minutes) betveer
'rqptpre og £he: amniPn and ﬁotmal calviné,‘and 3 hours 47
ninutbs‘(range 1 hour 29 minites to 7 hours 10 wminutes)

between birth of the-calf and delivery of the placenta.

The - total period -fron the ‘onset of actual labogr.to
normql p;fturitién hés bgen estinatéa to be about 8 hours in
"p;uripaﬁ?us hcouél and a b%}. HOnger in.primiparous cows?2
.(rrahdsod, 1972), both Fhe' dilation and expulsion stages

,having beén reported to be 2 to 5 times longer in primipara
g o . —r ‘ .
“«

-{Zerobin and Sporri, 1972). . ,j .
. - . .

' Law (3916) claims that when there is only one foetus, -

the natural presentatﬁoﬁ during parturition is that of the

fore feet with.the front of the hoofs and :knees "“turned

upward toward the tail " 6f the dam and the muzzle 1¥ing

between the Xnees, while the natural position of the second

in the '‘case .of éuins is that of the hind feet, the heels and
the hocks turned upvward toward fgé co;'s tail (Figure 1). In
his>~ view, both the pOStUIé .and presentation take advantage
of the naéural curvature of the birth canal o% the g m. This
view is shared py F.randson ‘(197,2)>vho is ralso ofl tlgopin:io'n

that a posteriér presentation, with the hind feet first and

--*Pluriparous cow: a cow giving birth teo her second, , or
subsequent, calf. : .. ‘ ’
2Primiparous cow: a coy giving birth to her first calf.

\



Twin pregnancy, showing the normal
.anterior and posterior presentations.

/

Figure 7.

. (Source: -Law, 1916}
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.:hbclg up, occurs frequently enough in «cattle to be

considered normal.

2.2 pystocia /,__,

With a well-formed dam and a normal ptesehtifion of the

/ . o .
foetus, partdrit%?n_is usually  prompt, and easy. Hovever,

’ do often occur in cattle, even under such

Aifficult births
.opt;mum conditions. Any abnormal situation in which birth of

the young is made impossible or unduly difficult - and
prolonged 1is termed dystocia (Seiéen, 1952; .Bellovs et al.,
1971a; Z2erobin and Sporri, 1975) aﬁd : nécessitates

intervention wvwhich may be in the form of wminor -hana

.
-

assistance, a hard pull on the foetus with the hands -or by
] ‘ “A

means of a mechanical calf puller, a caesarqan section, or in

0. . ° . .
complete dismemberment 'of the foetus to savi the life of the

covw (Law, 1916). - ) ' N “

-

Law (1916) identified the major causes of difficult

parturition as: e

(1) failure of the mouth of }fhe vomb "~ to dilate due to

fibrous hardening and constriction from previous injuries,

.

(ii) twisting of the neck of the uterus -;fauouréd by the

length of the uterus and the loosehess of the ligamenits that
attach it to the walls of tk¥ pelvis,
(iii). tumours in the vagina,

(iv) nariow pelvis due to small size of cow, to callus from

a previous facture, or to thickening of the pelvic bdne from

-



fjugy which prevents easy

a previous case of Fragilitas

passage of the foetus, . .
. ~/_' . . ) )
(v) wmasses of fat upon and within the pelvic region that

~» ‘ .
cause vgakness or;fatgy;!eqradation of puscle, especially in

old covs, . ) J’ {I . | | ,

(vi) overdistentioh. of the bladder or .rectum, Or presence of
% . . )

stone in the bladder, w . : ,

(vii) coagulated blood under the vaginal wvalls as—~ a Tesult

of accidental injury, N .

.

(viii) qiéturba?ce of a nervous cow by noises, -
. [
(ix) onstriction of a member by the naval string - the

windi of the navel around a limb in early foetal life may

fetard proqress;at éa}ving,
{x) drops} of the calf's abdomen kaScites),

‘;i)' generalk dropsy of .the calt owﬁhq.to'waterx blood or
diseases of the 1ivFr.or kidney which cause a puffed-up’ aﬁd_

.

‘rounded condition of the calf, : . J ’

(xii) hydrocephallusé, . o s " .

(xiii) dead and decomposed foetus that adheres to its-

membranes and to the wall of the uterus,

"{xiv) rigid contractions of' muscles which' cause anatomical

distortions,

. . .
a .

1 Pragilitas ossium: an "abnormal condition of extremely

brittle bones (also Osteogenesis imperfecta). :
2Hydrocephallus: a situation in which the head.back, of the
éyes rises into a great rounded ball due to vpresence of

water in the cranial ventricles.



. ]

o R
(xv)  tumours of the Falf‘vhich increase the diameter of ﬁﬂe

’body and render ptogt;ss of the f°ﬁf“5 through the pelvic

‘passagé impossible,

(xvi) development 8?‘;onstets (e.g. siamese tvwins), and

(xvii) abnormal gresentaiions.‘ These have been defined by

. !
Frandson (1972) as any deviations fromn the normal anterior

~ N .
or posterior presentations (Figure'2).

Y

In an ar£ic1é reporxed 1n Cattlemen j97u) and based’
péinc}pally on evidence obtained  from varfious research
Vcentres in . the 'Upi;ed States, it was noted that the most
diffiCuit,'parturitiqns bécﬁfed vhen the foetgse% vere
excessively lirgg in iglation to the.birth canal of the da-.
In such cases, extreqely hara pulls or suq.ical (Caesarean)

operatvions are the only means of calf extraction. -

»

Since calving dif¥ficulty is most apt to occur, vhen the
calf is too' large to move easily through the dam's birth
canal, any factor tha€ increases calf size and/or decreases

birth canal size oSwld result in a more difficult and

prolon@ed parturition. CQhSequentlx, variations in 'dystocia'
scores, are due in the most part: to factors attributable to
the dam ‘and . theﬁ calf (Bellows et al., 1969; Rice and

wiltbank, 4970:) Belloys et al. 1991a) and  to the sire
inasmuch as he contributes toward the characteristics of the

o

calfll



_Eigure 2. Abnormal presentatiqzs 0

'y ) for delivery.

(Source: Frandson, 1975)

\ R |

<

f the calf

-
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Anterior
Anterior

Anterior

. Anterior

?

B
C
D
E
F
G. Antgrjpr
H

Anterior

;Antériap

- Figure 2-(contd.)

presentafion one foreleg retained

presentation forelegs bgnt.at'kneey

presentation - forelegs crossed over neck

presentation,- downward deviatioh bf head

_preseﬁtgt1on -~ upward deviation of head

L) .
~e -

presentation - with back down

presentation - with hind feet in é}]vis

. Croup and thigh presentation

I. Craup and hock bresentatign

Posterior presentatiom - the foetus on its back

J
K. A1l feet

presented .

e

L. Dor§o1umbgr presentation

-

. e .



l!eat~ Animal Research Center at Clay Centet,‘ Nebraska. They

2.3.1 sire Jffects: j

Researches ufvo'lving'({ho wse of various sire breeds
have provided, and continve to provide, information on their

relative celving easé.

v

4

\ ,
Long and Gregor (1976) observed tha-*'
R Y

d 1d Lluqu s-sired

a/ By~ cregory

et al. (1965) on Hereford- and Aﬂgus-f ped calves fros

signitinntly . more dystocia (9.3.5) han

calves. A similar observation has been repy

Hereford, Angus and Shorthorn'dansﬁdm ;

(1973) vho carried out a comprehe

er et al.

fournd that Charolais, Simnenial, Limousin and South Devon

I

bulls produced sign1f1cantly more difficult calvings, vhen

they were bred to Hereford and Angus covs than did Mereford,

Angus and Jersey bulls. Sagebiel -t al. (1969) obtained
significant differtences between sire breeds only in male

births, and not in female birfhs, vhen thej bred Angus,

Hereford and~}harolais cattle reciprocally, but Nelson and

‘Huber (1971)¢found.that breed of sire was not a significant

. source of var1ation in dystocia when Hereford heifers' vere

bred to ﬁereford, Angus, Brown Swiss and Charola1s bulls

It has been observed that sires of the same breed do

differ in.the case of birth of their progeny. .Accordingly,

W,

12
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it has been the exécrienco'of.thé Aserican Bg;idets Service
that bulls tend to rank approximately the saney v\rn -usod

together in several "herds and that differences asopg ‘thenm

diminish vhen n&hy progény‘are,evaluatad NCattlenmet
2.3.2 Effects of the danm:

_2.3.2.1'Breed

Kvailable literature on the influence of breed of das

on Caiving difficult& ‘is qu{te. scanty,'pgbbablj because

researchers have in the past:-felt that produc'rs are limited

in the choice .of dam breeds. However, the flew studies that

<

have compared ease of calving between various.-breeds of danm

are almost unanimous in thejgafindings that dan, breeds 4o

-

) '

differ in the -amounts Of difficulty experienced during

parturitien. : . . . ’ . .

Notably, Sagebiel et al. (1969) found that breed of dam.

. Was a significaﬁt source of variation %n' dystociad in male
birtﬁs 5ut ,not‘in female bifths, while in their experiment
Laster gg.gl..(1§73) obtained results vhich indicatead -a
significantly higher calving difficulty in Hereford than in
'Angus'cowé for.bbth male and female births, ~with means 6f

34.78% and 27.02% for Hereford and Amgus cows, respectively.

There are suggestions ‘that the influence of breed of

dam on dystocia is due largely to differences in the  Dbirth
1]

weights of.calves (Berg, 1973a)I In fact, both Gredgory et al

13



. (1965) and Pahﬁish et j}. (1969) todﬁd that breed of §an

significantly influenced calf birth veight, and Laster and

his colleagues. (1973) obtained a mean difference of 2.5 kg

between the birth wveights of Hereford- and Angus-born calves
.which would explain some portion of the difference in
calving difficulty.betveen.thh two dam breeds.

?.3.2.2 Age and pelvic size e , "

4

It is a veli-established and, documenteé fact that
first-calf heifers have a higher éercentage’ of dAifficult
calvings than do mature covs, particularly so in the case of
heifers wvwhich calve first as 2-year-olds (Betg,‘;973a). Age
of dam was a ‘major source of v‘;lation agsociated with
chiving ,difficulty im the reports of Gregory et al. (1965{,
Sag?biel et gl. (1969) and Turner and McDonald ‘(1969y3

Laster et al. (1973) observed that dystocia in 2-year-old

cows was 36.0% higher than in 3-year-olds and 44.62% higher

.than in 4- and S5-year-olds. Indications are that“gbe of dam
effécts'may be confounded by the effects of year to je&r

variations (Laster et al., 1973; Long and Gregory, 1974).

Beliovs (1971, acdording to Laster et al. (1973), has

~

shown ‘that the cross—sectioﬁal area of the dan®s pel%ic
openiné is -a major reason for the digférences in c@lving
difficulty among different age groups of dams. Dufty (1972)
measu;ed the'preécglving tnansve:sé (T) and‘saérorpubic-(V)

diapeters of the anterior openings of ’‘primiparous 'Hereford

14
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u ) .
"heifers that had heen bred to calve at 22 -6§;hs of age fros

vpicﬁ he calculated the ar.ns’ 02 the openings .using the
formula iTkV),/Q. He obtained a -ounigtoa of 265 s8q. ca.
Significantly, the heitct that turned in the leggt figure
(191 sq. cm.) not only expeticncod a difficult pafturition

but also delivered a stillbqorn foetus..

Fa

Bellovws et al. (197%a) reported a value of 249.6 sq.
cm. for pre-calving pelvic area in a group of Hereford

heifers bred td calve as 2-year-olds while Bellows et a}.

(1971B) obtained a mean of 292 sq. ca. for priliparoqs'

Herefdrd heifers 'bred td calve at 3 years of age, thus
' :

indicatiﬁg that a measurable increase in pelvic size occurs

bet wveen 2 anJ‘fé-year-old heifers which should account for

some of the differenc¢e in the d&mounts of dystocia-

experienced by the two age groups.

— -

. . ) }
In their work, Rellows and his co-vorkegs (1971b) also

revealé?-that of all body measutements, including rump
length, hip width, pelvic height ;.and pelvic width, body

. ‘ NS . . .
wveight was the best indication of pelvi¢ size, accounting

for. 32% of the variation in pelvié area. This. singles out |

the body weight of the dam as a very important parameter in

ease “of_ calving studies in- the ahsence of pelvic

measurements.

2.3.3 calf characteristfcs: L

2.3.3.1 Birth veight and gestatiom length

15
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The birth weight of the cnﬂl‘ is ane of the wost

-

important factors that influence , calving difficulty
. : N \
(Cattlemen, 1974). Indeed, the results of sany experiments

are consistent vith this observation (Ssagebiel et al., 1969;:

Nelson and Huber, 1971; Bellows gt al. '97%a; Rurfening at

al., 1973; Long anl Gregory, 197“): When, Laster et gal.-
(1973) held birth weight constant in their analysis, dam age <

vas ‘the only other factor that significantly affected
. , ) )

N . .
Laster &t al. (1973) found that calving difficulty ™

dystocia.

increased 2.30 ¢t 0.21% for each kilogram increase in, average
birth weight. The Cattlemen (1974) article clained a similar
increase (2.42%) in pluriparous cows and a much higher

increase in 2-year-old heifers (7.40%).

L3

Burris and Blunn (1952) reported .a positive regression’

of birth wveight on Dgostation length, and Prakel et al.

(1952) found a positive correlation between gestation length
and calf birth weight. This suggests that longer gestation

periods will,”result in bigger calves and possibl® more

~

difficult tirths.

-

’

There may be instances where percent falving difficulty

of a progeny group is high although the dams may have

appreciably large pelvic openings and calf birth weights may

be appreciably 1low. In such cases, the important factors

v



determihing ease of ¢alving could be the calves' physical
. f 7
measurements. Double-muscled calves, for example, reportedly.

produce very difficult calvings despite"modérate birth

-

.

veights (Cattlemen, 1974). Ward (1973) aia ,not, Hhowvever,

&;obgerve any s‘igni‘fica;xt.' effect of hearﬁ'gir_'tﬁ, width ‘at‘7
shoulders, circumference of the  hocks, ‘ahd {high.
méasucementS'of_the”caif ohnpercent gy;ﬁocia,

2,3.5.2 §éx_and cféssbxéeding . .

Male Gcalves are on the average heavier at birth than
female calves (Koch et al ., 1959; Ladldy et al ., 1961;
Ellis et é}.. 1965; Joandet et QL., 1973&. It has been
estimated ;h;t male Caivég’average about 2.3 to 3.2 g nmore
at birth’ and age .involved in "about 66% of all difficult
births (Cattlemen, 1974). In the work of. Loné and Greéory

(1974), male é;IV?S vere 1.9 kg heavier at birth and

exhibited 14.5% more difficult births (P<0.01).

laster et al. (1973) obtained differences for male over
female calves of 3.02 kg athd 11.u2% 'fo: birth wei%pt and
dystocia, resgpectively (P<C0.00S5). Also, they found that

Ealving difficulty in parturitions 1419}ving male calves
.'were 4,09% h{gher in reciprocal crosses than in straightbred
Hereford and Angus‘calves, thle in parturitions involving
female ca{yes dyétocia was 6.9% higher (P<C.10) in s?raight-

breds than in reciprocal crosses. The combined nmale and\\

female figures r&vealed 1.42% more dystocia cases in

-
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_straightbreds than in reciprocal cfosses, leading: the’

authors to the conclusion that heterosis di ndt have a

. significahf effect on calving difficulty. Sagebiel et al.

(1969) reported sim@lﬁr resdlts_;or male births, but their
5 :

{ .

results for, female births were in direct <contrast to that

reported by laster and his co-workers {1973), while long and

Gregory (1974)  observed no significant differences between

3

straightbreds amd crossbreds for percent dystocia.
2.3.4 Nutrition: 4
. . .

The dam's féeding'regime; especially in late pregnancy,

"does not appear to have any direct significance on the

incidence of  dystocia. Broster (1971\.. u~ reviewing the
1itefa£ufe on the éurject, concluded rt+at eery dgenerous
feeding 1in the latter stages of pregﬁancy does not have any
effec£ on dystocia, despite the popular belief in this
Qirecfion.

‘Scarth and Dorton (1972), wo}king in Georgia, assignea’

heifers -and’ cows randomly- to two treatuent groups (a
modera{e stocking Tate and. a2 %high stocking rate) three
months‘p;ior’to tﬁe.béginning of the calving seasqp‘im\ mid-
Janugry;_ Thej_ obSefved no significant differehces between

the two groups. with respect to calving difficulty.

Ins}gnificant influences of wvinter cow gain on calving

difficulty have also been reported by Ward-(1!ﬂj) and by

18
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Nelson and Huber (1971) who obtainead no significant

relationships . between dam'S conditionm &core and calving

difficulty in first- and second-calf Hereford danms.

Evidence points to indirect influences of the dam's
ndtritionallplane on such other factors as calf weight, calf
body measurements, and@ the. size of the foetal membranes,
rather -than directly on calving Adifficulty. This_. is
particularly the case when she 1is subjected to a séagre
nutritional restriction. Ridler et g;.;3(1963) and Gardne£
(1969) found from brief surveys of the litérature that
severe- unﬁernut:ition in pregnancy c§uld~ result in - a
reduction in the - birth weight of the calf and the size of
the foetal mémbranes, but that more normal variations wquld
only produce very litple effect. Young (1970) conducted a
trial in Australia in which opne of +two groups of Angus
heifers tbat-had beeﬂ bred as yearlings was subjéct to a low
plane of nutrition d;ring ‘the latter stages of pregnancy
while the othéf was maintained on a high nutritional plané
over the . same periéd. The high-plane group producéd

significantly heavier male and female calves than the lovc

plane group.

-

L I s _—=== g LSS Pl LSS~ 1A Rk,

2.4 Pssociation of dystocia with_ subsequent productivity

"Tests have shown that cows experiencing difficulty at
parturition tend to have a lower rebreeding fertility than

do those that experieﬁce normal births.

.19



Comparative data on reproductive performance and
subsequent c¢alf weight for 2Z-year-old Hereford heifers
. .. .
requiring assistance at hirth and those not requiring any

assistance have been presented by Brinks. et al. (1973).

Beifers that experienced difficult births at 2 years of age .

*ned 11% fe'v‘u‘er first calves and 1% fever second calves
per cov exposed than their hera nmates who delivered without
difficulty. Als;T\gecond calves Qere born 13 days later .aqd
;?ere' on am average 217 kg lighter at wéaning if the cow

« experienced difficulty with the birth of her first calf.

)
Laster ggﬂg’ﬁf(1973) reported a significant negative .

1 .

detected in_o?fjkus during a 45-day artificial insemination

>

influence 17; c§1viﬁ§ difficulty on the percentagehof cCOowS
period and on the conception rate during the breeding
period, but they dia  not observe any ' significant
felatiqnship between ease of calving .and other reproductive
parameters such as interval from calving to first breeding

and interval from <calving to conception. Prinks et al.

(1973) , however, found that the suppressing effects of

‘
-~

suckling and lactation on oestrous’'cycle activity was less
in the group that experienced calving difficulty owing to a

higher calf mortality ra@in this group.

0f 1538 cows that had exhibited dystocia in an eaflier
r~

calving, Konermann et al. (1969) rebred 917 and obtained a

20
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conception rate of 76.45, a level of fertility 10 to 15%
lover than ;he’ rate they obtained for 'covs that had
.experienceé néfmal~ births. Oon the other hand, wmilk
production did not, according to then, appeargto have been
affected by type of birth. Clearly, more research is

required in this direction to firmly establish - the effects

of dystocia on the pérformance of both the cov and her calf.

21



3. OBJECTIVES . .

R

The purpose of the present study vas to investigate the"

1nc1dence and causes of difficult parturition in cattle from

.the genetic and breeding lanagenent standpoint.

More specificnlly, the objeotives vere ror

1. examine the inter- andiintrQQbreed sire effects

on calving.difticulty,

2. determine the influence of factors related to

the dam on the difficulty of birth of her progeny,

3. determine the effeots of sex and calf size on

palving\difficulty, | |

4. obtain heritability and repeatability estimates

for calving difficulty,.« |

5. evaluate the effects of difficult birth on calf

. _ performance prior to weaning (and on . carcass
conformation, and 3

6. suggest'methods for allgviating difficulties in

parturient cattle.

22
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4. MATERIALS AAND HBTHODS

4. Wxxperisental data - sources and history

’ ‘ . ‘ . -
\/The records used in the first part of this study were

accuaulated on the cattle herds maintained at the Oniversity

of Alberta ranch located at Kinsella, Alber:’ over a 14-year

~ period, from 1961 to 1974,

Initinlly. this. p0pulation- consisted of tvo lines, a.

purebred Hereford (HE) 1ine and a §ynthetic-hyhrid (1Y) line'

obtained by* crossing auong three breeds = Angus, Charolais

and Gallouay. Durlng later years, a dairy. (DY) population,
pr1-ar11y composed of Holstein and Brown Swiss breeding - vas
establlshed together with several other snaller populations

-

which were establlshed for specific purposes (Berg,»1975).
These include J' ﬁeavily—muscled (DM) population and a
Crossbred (X B) population vobtained. by crdssingk with
Limousin, Simmental, ﬁolstein, ‘Browr Swiss, Hereford and

Synthetic hybrid bulls. The number of births in each
population as at the end of _ the 1974 calving season is .

presented in Table 1.

Except in the. XB popelation, bulls used on the ranch
were mostly ‘home-grown and were selected on the .basis of
their ewn performance, In addition to these,va.fev more,
selected - on "individual performance and/or progeny test

records were introduced from other sources by artificial

23
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inseaination. Normally, one bull wvas bred to 20 to 25 cows

'rando-ly'alloted within a b

reding population.

The second part dy vas based on information

recorded by the Canadian s Association (CCA) for its

Conception to Consuaer beef- 1aprove-ent program. ° This

progran, vhich began‘r1§' 1968 involved only purebred

Charolais (CH) bulls in the:beqinning but Chianina (CI) ana

Limousin (LI) balls were wsed in the 1972-74 phase.

.

. Under the progran,‘ bulls weére artificially bred at
I .

. random to covs of various breedings and ages ihvco-operating
commercial hefds. Virgin heifers were excluded. Semen from
the selected bulls wvas dlstrlbuted by the ASSOC1at10n to the
farms accordlng to the number of cows avazlable on each fara
during each ‘breeding season. In the eg_}y stages of t{e
prograa the co-operat1ng herds vere located only in Alberta
but during the -1971- 73 phase herds in the Province of
Saskatchevan were added to obfain a broader - base and more

< . . . P
diversified management conditions.

For the purpose of the present experiment, all births
involving Angus (ARN), Hereford (HE), Charolais-Angus (Ca)
and  Charolais-Hereford ' (CE) cows on which complete calving
data had been recorded were compiled for analysis. Th; total
number of births ffom 1969 through 1973 that were included

in this study are presented in Table 2.

25
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TABLE 2. NUMBER OF CALVINGS BY YEAR OF BIRTH (cca)®

Breed Breed YEAR

of Sire ' of Dam 1969 1970 1971 1972 1973 OVERALL

CH AN © 33 78 93 sz s7 313

HE 372 564 470 193 237 1836

. CA . - 16 12 77 52

" CE - f 27 29 33 93 " 'sg 230

c1 ’ AN . - - - 25 25

HE - - - - - 65 65

CA - - - - 3 4

A .cé ‘ - - - - 19 13

LT AN . - - - 14 14 )
HE - - - 30 - 30
CA - - L - - -
cE - - - - 8 8

OVERALL 426 687 608 345 530 2596

%Breed codes: AN, Angus; CA, Charolais x Angus; CE,
Charolais xdRereford; CH, Charolais; ClI, Chianina;
HE, Hereford; and LI, Limousin. . : -

Dashes mean no records available.



4.2 Peeding_apd breeding_management

The general s=sanagement of the University of Alberta

herd has been outlined in detail in a series of articles by

‘Berg (1971, 1973b and 1975).

Traditionally, the management prera- on the ranch has
consiste@ of the exposure of cows to bulls on pasture fron

late June to Mate August so that calves vere dropped in the

spring (late March through May) and wveaned in October.

Separate breed1ng pastures vwere used for each bull and group
of cows except ?or the DY populat1on where multiple sires
were used and the XPB popnlatlon where A.1I1. wa% ysed followed

by single-sire plckup;l .7

During vinter the'.tow herds were generally maintainead
in tvo -groups, with covws three years o0l1d and older
constituting onﬁggroup and yearling and 2-year-old heifers
the other. The feeding regimes during this period (December

-
to March) have beeni{comprehensively outlined by Berg (1975).

Cows dropped their «calves in the open, or"  in an

emergency shelter wvhen necessary, vhile in-calf 2-year-old

heifers were kXept in a fee&lot-over the calving period where

closer'attentioﬂ vas paid_}hem at calving. Beginning in the
o ' e

summer of 1966 lactating heiferé vere fed supplementary

grain diets 4 veeks prlor to breedlng as a flushing ration.

Since 1970 this flushing perlod has been extended from

. - r
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shortly after calving to breeding.

The management practices on the CO-obetating cop-erciil

aras of the CCA's Conception to Consunmer program vwere

generally similar to those practised at the University of

Alberta ranch, i.e. breeding in summer, calving in spring}

"weaning in the fali,'and }ear-round maintenance of hérds on

range with some suppleneniari feeding in winter:

4.3 Pecords_and statistical analyses

*

When calving aﬁpéated imminent, ‘cowvs wvere observed for
calving difficulty. Parturition scores vwere asSigned to
indicate the degree of difficulty or ease involved in the

birth process. The system: of classification adopted is

presented in Table 3. With the CCA records, the scoring

? '

system ¢hat vas used combined both score 0 and score 1 into

one category thus makyng it impossible  to distinguish

between those two classes of birth.

A pkeliminary analysis of ‘the assembled data wvas

-carried out in accordance with the procedures described by

Nie et “al. (1970) for two-way to n-wvay cro’stabulations-

involving two or* more variables to determine the individual
effects of several factors oh type of birth. Subsequently,
the data was analysed bxf stepwise multiple regression
technique (Cohen, 3968)' using the least squares linear

model : . A .
-



TABLE 3.

{

CALVING DIFFICULTY SCORING

SYSTEM : r

Degree of difficulty/ease

No assistance {normal birth)
Slight assistance given

Fetal extractor used - easy
Fetal extractor used - hard pull
Veterinarian required

Fetus removed by caesarean section

29
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Yi=Bo ¢ BkXKki ¢ i
vhere Yi=zthe dependent eriable, Bo=the Y intercepk, Bk=the
regression coefficient, Xk=the kth independent variable of
X1, x2, x3, ....;...., Xk, and EFi=a randoa disturbance term
of Yi (Jeffery and Bérg, 1971) . The dependent variables that
vent fnto 'the equation were parturition score, and pre-
vé;ning average daily g;fm (ADG) to 200 days of age
(2djusted for age of dam?) and ridb eye area (REA) of
sliughgered steers among the CCA lot, The. latter two were
;dopted as Eﬁﬁéxes»Qg calf performance apd of conformation,
respectively. e ) J
The independent variébles included
‘ (a) year of birth 6f,ca1f,
(b) month of birth of calf,
(c) breed of sire and dam (CCA), or breeding group
(i.e. population line) of «calf niyersity of
Alberta),
(d) sex of calf,
(e). weight of calf (taken within 72 hours of
birth),

(f) post-partum weight of dam,

_____________ _— :
'Adjustment of pre-weaning ADG for age of dam:
2-year=-old dams=ADG x 1.15
3-year-®1d dams=ADG x 1.10
4-year-olQd 8ams=ADG x 1.05

30 .



(9) gestation length, and

(h) age of dam at birth .of calf. ' 4

Combined effects of all the independent variables on
) 1
ease of calving were studied by allowing the variables to
»

enter the equation according to the highest “partial

.

correlatidl coefficient with parturition score. Independent -

effects were subsequently ascertained emoving the

- effects of other variables, selected on a 25' g; reasoning
and on information ffom brelininary. crosstabulation
analyseé, by forcing their entry into the regréssionz
eguation to precede the variable(s) of ipterest. AsS noted by
Jeffery et al. ¢1971), these procedures are important in

isolating those 1independent variables that cohtribute’an\'

essential part of explained variance.

The individual effects of sire of calf on ease of
calving were ascertained by regressing the percentages of
assisted births of sire progeny groups on the respective

average birth weights of the groups.

Heritability estimates of calving difficulty wvere
calculated from thghsire components of variance for each age
category of dam using the University of Alberta data. The
rélevant formula 1is hZ=Uut where h? is the heritability
estimate, and t (the intra-sire correlation)= s/( s+ W),

with s and w representing the between and within sire



-
coqronents of variance, respectlvely. Thls procedu

sl1ght modlfxcat1on of that used by Davenport e® al. (1965)

‘and Brinxs et al. (1973) who estimated he :tabikftyA

- ¢ he

‘agcording to the formdl%gahz=(1/k)t, R being ghe average

 éoeffiéieqt of relationship among paternal'/‘sibs. The
-multiplication of .thé intra-sire correlatioﬁ (t) by 4 to
obtain estimates of heritability in the present study waé
_based upon the assumption tﬁat sire components’of variance

constitute one-quarter qf the additive genetic variance

among paternal half-sibs (Pirchner, 1969). .

Pepeatability estimates of «calving difficulty were

obtained, in accordance with the method /described by Brinks

et al. (1973), from the University of RAlberta dat§ ﬁti1izing

only those HE and HY heifers that calved bbth as 2- and 3-
year olds. The heifers were classified as 1 for difficult}
(parturition scores of 1 through 5) and 0 for normal
unassisted births (parturition score of 0) for each ~calving
season. The differences in percent calving difficulty
between thoée two classes in each subsequent season were

adopted as measures of repeataﬁility.

-
°

NO attempt wa- made inirthe analyses to separate

multiple births fi1« ingle births because the incidence of

multiple births was too _lowv in both the University of

Alberta -and CCA sets of data to neri® any special

consideration. ]

e is a
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Mostly, analyses and other computations were done in

the FPortranm IV programming language on an IBM 360/67
coamputer system.
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S. RESULTS AND DISCUSSION

—_—— e A e . e

Calving difficulty rates among the University of
Alberta's’ population‘ lines, obtained by groubing 
‘parturitions with SCofes of'1 through 5 and expressing them
qs.peréengages of the respective numbers of births recorded,
increased ov;r the years among both 2-~year-old first-calf
heifers and mature cows but showed no clear patterns of yeﬁr
to year variations  (Figure 3). sSuch year to iear
fluctuations may be due partly to changes in personnel and

" manadement practices, and to actual year differences (Brinks

et al., 1973).

Table U4 represents the yearly rates of assigted births
dnd of perinatal calf mortality for heifers and for mature

cows on the ranch. In each line, heifers experienced more

difficule partﬁritions over the ye than‘did'£ﬂéi;. mature
counterparts. During the 14-year p!a.studied, fully S1.9%
of the parturitions ifesdlving HE Héﬁfers vere assisted to
effect delivery of the calf. This far ex?eéded the
assistance required by first-calf'heifers in?the DY (u43.2%),
XB (39.4%) and HY (37.4%) populations, .but the most
difficulty was experienced by DM heifesg (52.4%).‘ This
observation was consistent with the results. obtained for the

mature cows (i.e. pluripara), where the DM population again

experienced the most difficulty (16.0%) compared with the-;§
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PERCENT ASSISTED BIRTHS AT THE UNIVERSITY OF ALBERTA

TABLE 4.

RANCH, 1961-1974 (MITH PERCENT DEAD AT BIRTH IN IIAC(tTS).

L%

1961 1962 1963 1964 1965 1966 1967 i!ﬁl 1969 1970 197V 1972 1873 1974 ‘OVERMLL
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(14.0%), HE (7.8%), XB (6.1%) and HY (3.4%) populations.

4Per§natal calf mortality, 1like calviﬁg difficuley,
generally occured at higher rates a;oﬁg heifeQ»calvings thﬁn~
along} mature cow calvings on ‘the ranch (Table &), Hovevir.
no distinct relatipnships .were observed betveen calviné
difficulty and calf nottali'ty; In sev:eral instances over t‘h‘e{‘
,years,' though,‘ mortality rates tended to be h;gh ﬁhénathdf
corresponding calving difficulty.raté; wvere high.. Overall,
- calf nmortality fanged froa- 3.9% to 8.2% and froms 2.2* to
4.2% among heifér and mature cov populations, ;respectivegfq
The average inc@dénce of stillbirths has Segn Teportediégw
range between 5 and 7% (Arthur, 1966; Rasbech, 1967).
Although the exact nature of - such deathé is not usually
ascertained, ﬁost occur at_parturition, mainly as a result

of drought (in tropical, areas), brucellosis and dystocia

{(Young, 1970).
. <

Calving difficulty and calf mortalit} rates obtainead
from the CCA: data are ‘given by years in Table 5 for the
' varioué breed of sire-and.bregd of dan comﬁinations. Héfef
calving difficulty rates ;pre. obtained by é;preSSing
parturifions with scores of é through 5 as . percentages of
the total numbers of births recorded. The rates of dystocia
among the pérturitidns sired by CH bulls, the only set that
covered the entire S-year period studied, flucpuated over
the years without displaying any clear Year to year

’

»~
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TABLE 5. PERCENT ASSISTED BIRTHS (QCA)a,

T
&
AN
. '.
P

Breed Breed YEAR TL
of sire of dam 1969 1970~ 1971 1972 . 1973 .
_CH AN 12.1 0 10.3 8.6 11 4.5
A , (6.1)  (0.0) (0.0) (1793 (1.8)
HE © 8.1 1.0 10.2 6.7 10.5
(1.3)  (0.9) (0.4) (0.5) '(2.5)
- GA - 6.2 8.3 28.6 6.2
- (0.0) (0.0)- (0.0) .(5.9)
‘CE 9.5 . 0.0 0.0 5.4 9.3
(0.0)  (3#4) - (0.0) (1.1) (0.0)
CI AN =~ 7. - 0.0
- - - (0.0)
HE - - - - 0.0
- - - - (0.0)
CA - 0.Q
_ - - - (0.0)
CE 0.0 .
- - (0.0)
L1 AN - - - - 7.1
- - - - - (0.0)
HE ' - - - 3.2
- - - - .. (3.2)
CA - - - -
CE - - - - - 0.0
- - - - (0.0)

aFigures in brackets represent perinatal ca1f'morta1ity
rates.

Dashes mean no records available.



_v@riations. Also, there vére 'no noticeable relationships

between the dead-on~-arrival and dystocia'fiquyﬂgﬁ

The incidence of dystocia as a direct consequence of
abnorlal.‘prgsentation- ﬁas found <to Dbe vety llov in the
pfesent study.'Z.él of the pitturitions analysed from the
CCA recofds involved. ;o-g kind of pfesentétidn other than

the normal anterior and posterior presentations (see Figures

1 and 2). This is,within the range of 1 to 5% reported in.

Catﬁlemen (1974) .. Posterior preéentations resultiﬁg in
difficult birth were observed in approximsately 0.8 and 1.7%
instances in the ﬁniversity of Alﬁerta and CCA records,
respectively. Laster et g;. (1973) reported 0;9% cases of
posterior prese;tation in 1,889 partufitions. Generally,

posterior presentations "appear to occur at very low

frequencies in all cattle hefds.

5.2 Pactors influencing_galvigg_gigﬁigg;gl :

5.2.1 Simple effects:

This portion of the present investigation was aimed at
" determining the separate infl“@nces"of sire, dam, calf anad
related factors on calving difficulty.  To achieve this
objective, the effects of individual sires w}thin breed asd
of calf anatomy were analysed by regression and correlation
techniqués, respectively. All other factois were appraised

through their chi-square distributions in relation to

parturition score id accordance 'with the cross-tabulation

39 .
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procedures ‘described'by Nie et al. (1970). Essentially, the
chi-square -ethod_éested the nw?r/;;pothesis.that there‘yere
no real ~differgﬁces petv;en ‘the  various categories
considered under each factor with réspect to the proportions

of births classified under each parturition score.

5.2.1.1 Breed of sire

‘The Bifferences betvween the ﬁercentage distributions of
partugitibn score amondg the various siié breéds-investigated
in .tﬁe CCA . data vwere non-significant at “Za 5% leyel of
probability (Table 6a). Nelsoh and Huber (1971) foﬁnd that
the breed of" sire of the calf was not significantly related
to calving difficulty but Long and Grégcry (1974) reported

significant effects of breed of sire on percent dystocia.

-

There is ‘. likelihood that lack of significant
differences in the present data was due to fhe lack of
sufficient births from Limousin and Chianina sires. As

evidenced by the results presented in Table -6, calvings

-

siredf by CI bulls vere the easiest of the three sire breeds
studied, as all the calvings. in this group were either

unassisted or "needed only minor hand assistance for foetal

2 ] : : ’ :
extraction (score 0-1). With LI and CH bulls, parturitions

scored under the same category constituted 96.1% and 90.8%

of.the réespective numbers recorded.

A further analysis was carried out with parturition

40
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TABLE @ PERCENT PARTURITION 'SCORE
BREED OF SIRE (CCA)

a
' A
N

Parturition . Breed of sire
' score CH LI CI
0-1 . ~ 90.8 96.1  100.0
2 1.7 ' 2.0 0.0
3 7.3 2.0 0.0
4 0.0 0.0 0.0
5 ' 0.1 0.0 0.0
. B 8
Total count 2,431 52 113
Degrees of freedom = 8 )

Chi-square = 13.73

Test“ = non-significant (P>0.05)

.

'

-



TABLE 6b. PERCENT PARTURITION SCORE BY BREED
{
OF SIRE (WITH SCORES OF 2-5 GROUPED
INTO ONE CATEGORY)

‘O
Parturitior Breed of Sire
score cH i1t cl
0-1 90.8 . 96.1 100.0
2-5 “ 9.2 3.9 0.0

Degrees of freedom = 2
Chi-square = ]3’165

Test = Significant (P<0.01)



’
- . P

scores of 2-5 grouped into one category with the result that,

v -

parturition score varied significantly with breed ofisi;e"

(Table 6b). Thus it can be concluded that breed of sire hﬁd
a significant influence on the proportion of. calves
requiring assistance in'calting in the CCA data.

S5«2.1.2 Breed of das

MDhe breeds of dam that vere investigated in the present
study consisted of tvwo purebred graups (HE And AN) and their

<

respective crosses with CH bulls, i.e. CE and CA. Data ,are
given in.TabLe 7 to show the parturition score distribution
of each. In all the breeds, the incidence of seyere cases of
dystocia, i;e. those that called for veterinary intervention
(scores of 4 and S), was very low at less than 1%. While the
distribution of parturition score did not differ between the
breeds (P>0.05), births invwolving CE dams appea}ed to be
somewh;t easier than wvere those involving the other,three
" breeds; 95% of CE calvings were classified under the 0-1
parturition score category, compared with 91.7, 90.9 and

90.7% for AN, CA and HE calvings.

~

Higher rates of dystocia have been reported by Llaster
et al. (1973) for HE over AN dams and for straightbred over
crossbred dams. Except for the AN-CA pair, the results
obtained in the present study tended to be consistent with

B

these reports.
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TABLE 7. PERtENT PARTURITION SCORE BY BREED
OF DAM (CCA)

>

Parturition ____Breed of dam

———

score HE * AN CE CA
i

0-1 90.7 91.7 95.3 90.9

2 1.6 1.9 1.2 5.5

3 7.7 6.1 3.1 3.6

4 0.1 0.0 0.0 0.0

5 . 0.1 0.3 0.4 0.0

Toial count

Degrees of fr

Chi-square =

Test = non-significant (P>0.05)

"{

o
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Berg (1973a) suggested that gg&i/-differences in the

amounts of calving difficulty experienced by d&fferent'dan
_ .7 , .
breeds vere due largely to differences in the birth veights

4 e o
8f their proyeny. This .was observed to be true among the

Purebred HF and AN dams in the present investigation where
s . :

kigher rates 6f; dys?ocia. among HE danms correspbndéh with

- higher calfjbirtﬂ weights (u1.54 kg against 38.72 kq). With

1

the crossbred fgroups; however, the Aresults " that vere
obtained were 4ohtrary to 'éxpectatign. - While births
iniolving .CE da%s‘were less diffichlt; their calves wvere on
an average heavier at bir%h thén were the calves 'f;om Ch

dams (44.06 kg against u1.37 kg). It is hence pbssible that

other factors,  most probably dam age and _ size, are

) confounded with' dam breed in determining the degree of

difficulty that the cow experiences at parturition.

5.2.1.3 Agegof danm , .

The age of the dam at birth of her calf proved to be a
major factor influencing calving difficulty among both the

Uhiigrsity of ‘Alberta herds and the cca's co-operating

-

herds. \i:\-both cases, age of dam was a highly sigrificant

(P<0.01) source of ‘variation associated _vith'\parturition
score (Table 8). This aérees uitb Gregory et é;. (1965) ,

Sagebiel et al. (1969) , Turner and Mchonalad ¢19€9) and

Laster et al. (1973).

-

With the University of Alberta *herds, dystocia rate

o 7

’
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Test =

4

“ -
TABLE 8. PERCENT PARTURITION SCORE.BY AGE OF DAM
L ~ ' * > ‘
Parturition - _ Age of dam
score 2-years .3 years 4-10 years ﬁbovp 10 years
University of Alberta / e
> :
0 ' 58.4 87.1 96.3 95.8
1 12.8 5.2 1.8 4.2
2 N $17.2 5.0 1.2 0.0
3 - 7.4 1.6 0.6 0.0 .
4 0.8 0.3 0.1 0.0
" s | 3.4 . 0.7 0.2 d.0
Total count 948 689 1992 72
ccA
0-1 - 85.9 91.8 .92.2
2 - 2.0 1.5 3.9°
3 - 1.2 6.7 3.2
4 - 0.0 0.0 0.0
5 S 0.8 L 0.0 0.6
" Total count - 249 2202 154
- B N S
Universjty of Alberta CCA
Degree; of fréedom = 15 Deéfees of freedom = 8
Chi-square} = }40.86 Chi-square = 32.86 o
Test = significant (P<0.01) significant. (P<0.01)
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(i.e. 100% less the percentage of unassisted . births) vas

highest among 2-year-old dams at 41.60%, folloved by. 3- ,

above-10- and 4-10-year-olds in that order with 12.90%{

4.20% and 3.70%, respectively. There vas thus a general

trend of decreasing rate of dystoc1a with an 1ncrease in aqe

of dam. Brinks et al.’ (1973) repdrted a higber rate of

dystocia among very old covs (above S years of age) than .

anong‘5-9-year-old cous, > The sxtuatlon 'w1th senile cows

.

could. be that the contractab111ty of their uterine muscles’

may‘have declined with age (Law, 1916), thas resultlng in

'more difficult births than would otherwise be observed.

The 3-year-old dams in the CCA set of data, the

youngest”grdup in that set, -had 14.0% of their birxhé

" classified under the parturition score range of 2 to 5.

These were followed by the-u-10-yeat-olds with 8.2% in the

4

same,, parturition score range, and fipally hy the above 10-
year-olds with 7.7%. Cortesponding figures for the

University of Alberta 1lot were 28.8%, 7.7%, 2.1% and 0.0%

for the 2- , 3-, 4-10- and aboye-10-ydar-old dam categories,

respectively. Both sets of results suggest an inverse
"“ N : .
relationsiri “betvween age of dam.-and the proportion of dams’

that eprrienqe very serious problems at-parturition.

5.2.1.4 weight of dam
o~ o
A{ght ot dam in the present investigation referred to

he 3‘ 's weight, as measured within 72 hours of the birth of

.47
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her calf. To facilitate co-pariéon, the veight@ veq"gtouped

into categories, §ach' covering a range 'of fgb 1b: (or

45.45kg) . The percentage distribution of arturition score

ffo: ‘each éategory is .givem in Tab)e 9. Dals.phat veighed '

. below 500 1b (227.27 kg) numbefed only 3. They were

I
1]

therefore deemed atypical a vere exelufed from the

H -

|

in the variation of percent

analysis.

Theré_vas a definite tren
t) N

x

assistance ’th of ddm. T Rallest :ils, i.e. thosg
. & ‘¢ . »

’ H - ' : . .

that ueiggg /&fftyeen S00 and 599 1b, ‘had the highest

Spercentage of.assisted‘births (scores 1-5y at 88.2. Frcne
this maximunm, the pgrceﬁtage of assisted births decreased
steadily with veight'to a lov of around 2% . among the dams
that weigheq betwéen‘ 1,000 and 1,099 1b. Beyond .tkis, a
further increase inA dam weight Hés associat;d Wi ;n
ipé;ease in the percentage of assisted births. Also, a look
at the percentages of éagsarean sectians performed (score 5)
revealed that the hgghest rate vaé'among the small cbws. In

all, the "éérturition score distributions adid A4differ

significantly (P<0.01) betyeen the weight of dam categories, °

thus suggesting a'significant'relationship between '&alving

difficulty and weight of dam.

. .

It is relevant ¢to note that ﬁeight of dam varied-
directly with age (see Table 10). Hence, dams in the'lighter

weight ranges were mostly the younger 2- and 3-year-olds

48.
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TABLE 10.  POST-PARTUM DAM WEIGHT BY AGE
.C
(University of Alberta)

2 (o]
i
‘Age (yr.) Average weight (kg)
2 - | 350.141.9
'3 | . 366.8+2.4
4 -10 | 430.6+1.9
Above 10 :  462.746.2

Overall 402.1+1.6

v
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vhile the more , mature dams fell wvithin the higher ranges.

Those covs that veighed above 1, 200 1b vere nostly sonile,

i.e. above 10 years of age. 1In the light of this; the

results reported here appear to be reasonablq.

o
5.2.1.5 Calf birth weight

. . . .

Birth veight of calf was a highly significant (P<0.01)

source of variatioq\ associated with parturition score in

both the Univeisity of Alberta and‘ CCQ groupé of .hetds,‘

(Table 11). Theso results. are consistont with the findings
’nof §agébie1 et al- (1969), Laster et al- (1973) and‘Long and
dreéoty (157&) indicatihg impdrtant influences of bi;th
heiéht of calf on. parturition score.b As expected, the
highest rates of assistance and caesarean sections in both
éets of détg vere .recorded among the heaviest veight

category (above 100 1lb). However, there was a clear pattern

of decreasing rates - of 0-1 parturition scores with

<

increasing birth weight within the CCA group that was not

evident among the Univérsity of Alberta herds probably

because no prinmipara were included in the CCA's Conception

to -Consumer beef "improvement program. This rather
significant omission ‘;argely eliminated the confounding
influence of -dam age that undbﬁbtedly q%fected the results

obtéined for the Univerg!ty-ofvhlbertd herds.

The percentages of assisted births and means for calf

birth weight are listed by breeding group in Table 12 to

J“ | ,
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TABLE 11. PERCENT PARTURITION SCORE BY CALF BIRTH WEIGHT

Birth weight Category‘(lg)a

Parturition <60 60-<80 80-<100

score (<27:3)  (27.3-<36.4)  (36.4-<45.5) <>i§92)
University of Alberta
0 - 83.2 8?.7 +86.0 77.8
1 ; 7.6 5.0 4.9 8.6
2 4.4 6.9 4.9 6.2
3 1.9 2.3 2.9 3.7
4 0.6 0.1 0.5 0.0
5 2.2 . 0,9 0.8 3.7
Total count 316 2010 1298 81
CCA o
0-1 . 100.0 - 97.2 93.1 78.9
2 0.0 S 10 1.6 2.5
-3 0.0 1.8 5.2 18.2
s 0.0 o0 0.0 0.2
RN
5 .80 0.0 0.1 0.2
Total count 8 ' 500 1613 484
‘Univefsity of Alberta CCA
Degrees of freedom = 15 Degrees of‘freeﬁom 12/
Chi;square = 30.17 (Chi—squafe =
Test = significant (P<0.01) Test = significant (P<0.01)v

aFigures in brackets rebresent weights in kilograms

. | - | &
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shovw the relationship betveen them among the Qnivorsity of
Alberta herds. With the HY, XB and DY populations which

represented various levels of outbreeding anad crdssbreeding;
percent assistance increased vith calf birth v;ight, ranging
from 10.0% (HY) to 21.6% (DY) and from 34.76 ¢ 1.86 kg (HY)
‘to 37.55 ¢ 2.47 kg iD!f, respectively. The XB poéulation vas
intermediate vbetveen the HY and DY poéulations in both calf
bigth weight and percent assisted births. "
Purebred HE calves were relatively lighter at birth

than vere HY and XB calves but a higher percentage of their

~ dams needed assistance at parturition than did the dams of

»

“HY and XE ‘calves. Thus, although beterosis may influence-

calf birth weight, it does not necessarily result in higher
rates of dystocia. This result ig similar to that of laster
\gg'g;. (1973) who observed more dystocia in 'straightb:eds
and higher birth weights in reciprocal érossgs;

DM calves ueré the lightes¥ of all the breeding groups
at birth, weéighing about 1.94 kg lighter than- the qgverall
mean weight. However,  their dams experienced the greatest
difficulty at parturition, registering 15.65%° nmore
assistance than the overall assistance fequired' by the
entire lof. Since the main difference between these calves
and the calves from the other populagiohs is their

excessively muscular nature, “these results reflect calf

{

anatomy as a probable important factor, élthough the

53



TABLE 12. MEAN BIRTH WEIGHT AND PERCENT
' ASSISTED BIRTHS
(University 6f.A1berta)

Breeding , Mean birth - Assisted

group wt., kg~ . bjrths, %'
. HE 33.15+1.10 | 17.60

HY - 34.76+1.86 10.00

XB - 35.33+1.68 17.50

DM ~ 32.51+2.14 30.60

oY | 37.55+2.47 ~21.60

Overall 34.45+1.61 14.95




possibie confoundiqg influence of thq dam's age, wveight and
“ o . . ’
Pelvic size can not be overlooked.

-

fhe overall mean weight .%t birtﬁ of the CCA calves
compared to that of the Gniversity of liperta "herds vas
exfrenely high (41.39 + 1.97 kg against 34,45 1;61.kg).
'Calf bircth yeight and percent assisted births in this set
appeared to depend on the system of crossbreéding ﬁtactiged
in ;hat backcrosse§ "Wwere heavier at birth and vere
aséociated with more difficult parturitions than werée three-
vﬁy crosses (Table 13). CA and CE backcrosses with CH bu;ls
vere heavier than the F1 CHxAN and CHxHE crosses, indicéti’g
some de?ree of progress toward the Cﬁ .breed  through
backcrossing. Crossbred CE dams on the whole had easier
calvings than p;rebred HE dams despite heavier foetusas, but
>part§ritions involving crossbred CA dams were more difficult
than were those inyolving purebred AN cows. This indicates
that CE couws, probably gecause ‘offincreased mature size

through crossbreeding, were more capable of accomodafing

their foetuses than were their purebred countérgarts. In the

case of Ch cows, it is possible that increased dam =size

»

through crossing was not enough to offset the increase yx\

foetal size through backcrossing.

Laster et al. (17973) reported heavier calves and higher

- .

» ' .
dystocia rates for HE &dws than for AN covws. Both agree with

th2 . findings of the present work. In the present study mean
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TABLE 13. MEAN BIRJH WEIGHT AND PER(‘ZENT,ASSIST'ED

v

BIRTHS (cCA)? " ~ i
Breed of  Breéd of Mean birth wt., _:Assisfed .
sire ' dam | ' kg 'bilrt?-‘s'. b4 "
cH AN | 38.76+2.26 9.@ ‘
| HE 41.52+1.99 9.30
CA 41.51+2.01 12.30
. CE 44.17+2.05 4.80
cr AN 39.31+0.86 0.00
. HE  42.47+0.55 0.00
cA 38.53+1.46 0.00
CE 42.30+3.25 0.00
L1 AN 35.15+1 85 . ° 7.10
HE  «  37.85+2.30 3.20 gl
CA - - -
y e 37.05+3.53 0.00
"Overall 41.39+1.97 8.75

- - ey T T T T e e ik e

aDashes mean no records available
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calf birth weight and dystocia rate were 40.61 &t 1.41 kg and
9.3% and 37.74 2 1.31 kg and 8.3% for HE and AN danms,

respectively across breed of sire.

Intra- breed sire effects om,cg}vxng difficulty and calf
birth weight were evaluated by ;eéressid"the percentages of
assisted births of sire progeny groups within the University
of Alberta's HE and HY populations and the CCA's bulLUbreeds
on their average birth u’nghts.‘!he exercise was limited to
only those sires that had S5 or more p;ogeny inf.the
University of Alberta Serds while the progeny groués of the
CCh bulls consisted of 20 or more calves. To remove year
effects, the regressions were pgrforméd for each year from
which pooled coefficients were obtained. However, because of
the }nadequacy of data in some years regression analyses

could not be carried out on the records accumulated in those

years.

Tapgp 14 shows the results that wvere obtplned for the

University of Alberta's HE population. 'Ph§h zﬁgness1o

- ey

£

coefficients for the ‘"various years gmong 2’1yéa‘c¢b‘1& d;s -2

5
varled significantly (P(O 05), with a pool%dfco%§f1c1ﬁmt foﬁ%

-0.41. Similarly, the coeff1c1end§ for all Q&ms, 1nq§931ngj§2

2-year-olds, varied significantly ové% he ngrs and’ had
negati}e pooled coefficient of
population, a pooled regression coef i ntlxof'~2.17 lvas

obtained for 2~year-old dams, but the po 1'd coeffic:ént for

3. WitW the . f}y
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REGRESSION OF % ASSISTED BIRTHS QN AVERAGE

aN, nuﬁber o
B,
EMS,

* *

P<0.01

nificantly different from zero (P

regression coefficient;
error mean square;

TABLE 14.
BIRTH WEIGHT OF HEREFORD SIRE PROGENY
GROUPS®
(University of Alberta)
Year N szlog B s EMS F
—— N :
2-year-old dams b

1970 3 - 92.74 -3.16 0.88 32.82 12.77

1971 5 34.26 1.96 1.57 300.50 1.56 ~
1973 6 41.22 -2.63  1.57 81.79 2.81 -
1974 3 95.96 -2.58 0.53 12.87 23.74% J
Pooled 17 1.48 -0.41 0.95 221.53- 9.77*

A1l dams - .

1961 D 24.95 -1.45 2.52 84.49 ) 0.33

1962 3 6.49 -0.28 1.06 52.74 0.0%

1963 5 49.98 -0.92 0.53 34.81 3.00

1964 5 37.21 -2.13 1.59 223.05 1.78

1966 3 31.19 -0.78 T1.16 45.87 0.45

1967 \ ¥ 72.72 -2.02 0.88 6.77 5.33

1968 5 1.03 -0.16 0.95 134.71 0.03 5
1969 7 85.94 , -2.65 0.48 ' 51.99 30.57%* ‘
1970 8 9.22 Y.0.40 0.51 102.02 0.4

1971 6 16.04 0.91 1.04 ,89.00 D.%%6 *
1972 7 17.61 -1.12 1.08  159.47 1.07

1973 7 56.14,1 --2.55 1.01 216.78 '~ 6.40*"

1974 6 31.93 %277 2.03 234.0% 1.88

Pooled 69 24.55 -1.23 0.29 133.49 15.27%*

f progeny groups; R, correlation coefficient;
S, standard deviation of B;
and F, variance ratio.

» * = P<0.05 _and no asterick means not sig=-

>0.05).
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all dams revealed an inverse felationshfﬁ‘betveen calving

difficulty and average birth weight (Table 15).

The results obtained for the CCA's bull breeds are
shown in Table 16. The ‘exclusion of virgin Reifers and the
larger sizes of the progény groups- in this set of data
compounded to yield' more consistent results. All the
rééression coefficients obtained over the Yyears for CH bulls
uer; po;itive, although there -was a significant variation in
‘the magnitudes of the coefficients (P<0.0S). The pooled
coefficient was 0.81. For the LI and CJ, breeds only one
coefficient each was obtained, both indicating: a positive

relationship between percent assisted births and average

birth weight.

’

Laster et al. (1973) reported an increase of 2.3 ¢+ 0.2%
assistance for each kilogram increase in average birth
weight while Berg (1973a) obtained a regression coefficient
tha§ indicatéd an increase of 1.6% calving Qdifficulty per
pound increase in <calf birth weight when he regressed the

average birth weights of 21 sire progeny groups from the

CCA's Conception to Consumer program against their

respective percenta%es of assisted births,

The atypical pooled coefficients that were obtained for
.

the University of Alberta's HE and HY lines in the present

/s

tudy were probably ‘ue to the smallness in numbers in the
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TABLE 15. REGRESSION OF % ASSISTED BIRTHS ON AVERAGE

BIRTH WEIGHT OF SYNTHETIC-HYBRID SIRE
PRQGENY GROUPS® ' '
(University of Alberta)

2

a

N, number of progeny groups;

B, regression coefficient;
EMS, error mean square; and

** = P<0.01, * =

different from zero

-~

R,

»
F, variance ratio.

Yaar N REx100 B . EMS 14
2-year-old dams
1871 5 * 17.92 2. 741.64 0.64
1972 6 43.59_ _ 4.37 2.49 505.17 . 3.09
1973 8 13.88 1.35 1.37 423.89 0.97
1974 . 7 60.76 2.21 0.79 253.02 7.74%
Pooled 26 30.92 2.17 0.71 409.88 1.24
A1l dams | |
1962 6 7.89 0.23 0.39 §1.50 0.34
1963 5 37.01 -0.47 0.35 26.37 1,76
1964 7 10.57 -0.46 0.60 128.16 0.59
1966 6 21.32 -1.64 1.58 449.93 1.08
1969 8 42.00 -0.74 - 0.35 49.92 4.35
1970 8 61.99 -5.59 1.79 120.12 9.78%
1971 10 8.67 0.73 0.84 92.27 0.76
1972 9 14.22 "0.66 0.62 176.58 1.16
1973 8 . 0.30 0.07 0.56 64.78 0.01
1974 8 - 48.40 1.63 0.69 40.61 5.63*
Pooled 75 | 0.45 -0.12 0.23 140.13 20.48%*

correlation coefficient;
standard deviation of B;

P<0.05 and no asterik means not significantly
(P>0.05).
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TABLE 16. REGRESSION OF % ASSISTED BIRTHS
GN AVERAGE™BFIRTH WEIGHT (cCA)2

L ]

2 .- %
Year N REx100 B S EMS . F
Charo]ais bulls .
1969 20 . 20.82 0.92 0.42  46.98  ~ 4.73*%
1970 22 " 12.76 -0.63 0.37 44 .35 2.93
1971 21 48.13 1.58 0.38 30.97 17.63%*
1972 37 25.53 0.82 0.24 37.59 11.99%*
1973 31 41.47  0.89 0.20 25.45 7  20.54%*
1974 23 20.88 0.48 0.21 26.14 5.28%
Pooled 154 25.971 0.81 0.11 34.94:  6.10*
Limousin bulls .
1973 6 13.27 0.46 0.58 17.53 ~ 13.27*
Chianina bulls :
1974 6 76.97 1.78  0.a9 14.27  13.37+%

aN. number of progeny groups; R, correltation coefficient;
" B, regression coefficient; S, standard deviation of Bj;
EMS, error mean square; and F, variance ratio.

wx = P<OT01, * = P<0.05 and no asterik means not
significantly different aiom zero (P>0.05). \rj

- o
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progeny groups, and to the infiuence of daam age. nghter

L4

calves . in the tﬂo populatlons came from 2- and 3-year-old'

dams and veteﬂ_conseguently assoc1ated vith more calving

probleas <than were heavier calves vhich were predominantly
. » 7

from older and more mature covs.

-«

F1gure 4 represents the scatter dlagral for the 51re

progeny groups with the Un1ver51ty of Alberta's HY llne in

L

1974, with percent assisted births as the dependent variable

'and average birth weight as the independent variable. In the

manner of Berg (1973a), eaeh progeny group has _been coded

with a number according to the percent assisted births .of

the group. Despite Ehe overell tendency for pereent

assistance to increase with average birth weight, there were
»

instances where, on the one haﬁd, percent assisted births of

groups with lov average birth weights were relatively high,

and on the other, percent assisted births vere low although'

average birth weights were high (progee} groups 1 _and 3,
respectively),.In such exceptional circumstances, other calf
factors, such as calf anatomy are suspect.

5.2.1.6 Calf sex A

Sex of calf was a hlghly significant (P<0 013 source of
variation affecting parturition scorelln the Unlverslty of
Alberta and CCA lots. The percentage gistribution of
parturition score for male and female births are given in

.-~

Table 17, while Table,*p.é'gws the relationships between the

o
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TABLE 17.

PERCENT PARTURITION SCORE '
BY SEX OF CALF .

Parturition Sex .-

score. Male Female

University of Alberta

0 " 82.7 87.4

N 5.5 5.0

2 \ 6.9 5.1

3 3.0 1.7

4 . 0.4 0.2

5 1.5 0.6
Tota} count 1875 1776

ccA

0-1 88.4 94.4

2 1.8 1.5

3 ‘ 9.5 4.1

1

4 0.1 Q.0

5 0.2 0.0
Total count 1365 1240

Degrees of freedom

Chi-

Test

~

University of Alberta

square = 2].82

= significant (P<0.01)

5

Degrees of freedom = 4
Chi-square = 33.72. _
Test = significafB¥ P<0.01 )

64



. - Y ) N 65
o o | .
. ' N

TABLE 18. MEAN BIRTH WEIGHT ANDJPERCENT ASSISTED

BIRTHS BY CALF SEX : y
~ ,Sex of _ .  Mean birth Assisted
@r;calf' ‘ wt., kg -’ births, %
.'._ . University of Alberta ' ‘ /
St Malte 35.59+0.13 17.30
Female: 33.31+0.12 - - - 12.60
cc _ '
Male 42.72+0.15 © 11.60
- Female : 39.93+0.14 5.60 -
/7
t ]



respective percentages of assistqd‘ births and mean birth

\ _ .
veights. Male calves vere 2.28 % 1.74 kg heavier at birth

.

'csd vere involvebin 4.70% more ‘d‘ystocia than vere the
o

female calves amohg the ©University of Alberta herds.
Corresponding figures for the CCA lot vere 2.79 % 1.39 kg

and 6.0% respectively for bull éaives over heifer calves.

The influence of calf sex on birth veight has beeg vell -

<}ﬁ documented by Koch et al. (1953), Lasley et al. (1861),

'Bradley et 5;7‘;;196'5) and Karren (1969) while the influence
of sex on dxsfoéia has been .repofted Sy Sagebiel et al.
(1969) , Neisi;‘n m_a Huber (1971), Laster. g; al. -(1973) and
Brinks et al. (1973).

5.2.1.7 Cal? anatomy .

To ascertair the effect of the an;tony‘of the calf on
calving difficulty, several physical neisuréments,‘including
hesd length, head width, hip and shoulder diameters, body
lgﬁéth, body depth and the average circumference at the fore
fetloéks of 29 Hereford'céives éf vhich 7 had been born with
difficulty vere appraised in'gel;tion to parturition score.
Head length was measured from the top of‘the poll to the tip
of the muzzle and hepd.vidth fron the outside of the left
eye to the outside of the right eye. The .diameters at the
shoulders and hips were taken as tﬁe distance from the }eft
extremity to the right extremity at the shoulders and hips,

respectively, Body length was measured from the tail head to



-

s

-

_the poll of ehe head Qith-the head held in norlai position,
vhile body deeth ves taken.as the vertical 41stahCe from the
top of the vithers . to tthe tip of .the brisket A1l
leasufelents ‘'were made within 48 hours of birth with the

calf in a standing position.

Table 19 gives the means for each of the parameters

along uxth ‘mean birth veight according to parturition sco:e.

In each .case, the differences betveen the means were not

"significant (P>0;05)} Also,‘copreletion analyses revealed no

significant relationship between parturition score and any

of the parameters considered (Table 20). These flndings are,-

hovever, not very conclusive ' since the numbet of calvesh.

involved is SO small. . Nevertkeless, they seenm ,(o be in

general agreement with Ward (1973) . who reported non--

significant effects of - heart girth, width at the ' shoulders,

<ircumference of the ‘hocks and thigh measurements of the

calf on ‘percent dyﬁtocia. It is suggested that larget'

a .
nunbers and the inclusion of other physical measurements
might yield more conclusive results..

5.2.1.8 Gestation length
-~

Gestation length, the duration from 1nsem1nat1$n té
parturition, was not known for certain among the Unlver51ty
of Alberta herds as cows were malnly bred by natural service
on the ranch, Hence, only the cca records, where all
inserinations were by artificial means,g?ere analysed for

. %

.
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the relationship of the ‘ duration of .pregnancy with

parturition score. -

The average 1length of gestation tended to differ ohly

slightly among the various breed combinations in the herds;

This fact notwithstanding, gestation 1length aid prove to
-have a highly significant influence on barturition score

(see Table 21). There was generallj a lov incidence of

70

Caesarean sections and a defifite  'trend of increasing rates f{

of serious dystocia cases ' (scores 2-5) with géstation

length, rising to a high of 13.7% in the gestation length\

range of 290 to 299 dgys. Tbis trend in dystocia with regard
to inéreases in the duration of gestation is probably a
function of calf birth weight. Indeed, calf birth weight has
been reported t6 have positive correlation (Brakel et al.,
1952; and..regression {Burr}s and Blunn, 1952) coefficients
with gestation length, implying that higher birth veights

are associated with lbnger gestation periods.

The overall mean gestation length was 286.5 t 0.9 days.
‘This is well within "the range reported for various breeds of
cattle by Burris ana Blunn (1952), Wheat and>Briggs (1952)
and Lasley et al. (1961)..

5.2.1.9 Seasonal birth seduence

\
Indications from the available literaturé are that the

cov's feeding regime during late pregnancy does not have any

M

4
&
.

*
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TABLE 2]1. PERCENT PARTURITION SCORE

BY GESTATION LENGTH

s o (CCA)
Parturition  _ __Gestation length (days)
score’ <270 270-279 280—é89 290-299 >300
0-1 100.0 95.4 92.9 86.3 . 89.7
2 0.0 1.4 1.4 2.4 0.0
3 0.0 2.3 5.6 ‘11.2 10.3
4 0.0 0.0 0.0 0.1 0.0
5 0.0 0.9 0.1 0.0 0.0
Jotal count 7 216 1651 699 29
Degrees of freedom = 16

Chi-square = 52.97

Test = significant (P<0.01)
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direct significance on the ease of birth of her calf

(Broster, 1971;: Nelson and Huber, ‘.ﬂ1; Scarth and ~Dorton,

1972; 4Wward, 1973) . Parturitions vere c{assified
present vor):‘-}smong the U"versi't/y of Alberta recorfis to
reflect the quglity and quantity of a?liladle pastu
the latter stages of gestation. Three groups re thus

&

pbtained, in accordance with the seguence in whixh the

-parturitions occured over a Calving petiod that mainly

covered the months of April, May and June, i.e. first third
(little or no nev grass), middle third (some new grass) agd
last third (much new gr%és). owing to a’ wide spread in
pérturition dates and, more importantly, the differences in

management on the CCA's co-operating farms, no such analysis

- wds carried out on that set of data.

(3

‘ -
The results obtained showed birth sequence to he highly

significantly related to parturition score (P<0.01). Thus,

.

the cow's nutritional plane in the latter stages of
> -
pregnancy may have ”, significantly influyenced calving

¢
difficulty among the herds. As revealed by the figures

‘PPesented in Table'22; there was a distinct tendency for the

.

rate of assisted births (scores 1-5) to decrease as fresh

pasture became more abundant.

' 5.2.2 Combined effects

.
»

The calving difficulty response variable, parturition
score, was regressed on the independent variables age of

]

72
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~ TABLE 22. _PERCENT PARTURITION SCORE BY lALF BIRTH SEQUENCE

RParturition Birth sequence category .
score _Eirst third Middle third Last third

Universi}j of Alberta

0 791 84.8 90.5
T ' 7.3 , '4.8 3.9
2 . 7.9 | 6.4 3.6 +
3 a0 2.5 1.0
T 0.6 0.1 0.3 °
5 RN 1.4 . 0.7
Total count 1132 1385 1176
o . e o
Degrees of freedom = 10

Chi-square = 72.54

Test = significaq} (R<0.01)



)
e .

‘da;, weight of daam, birth ueight of caif,,sex of caif,
populatibn line (breeding group), dgestation léngth, gnd yea£
and ;onth of birth of ‘the calf to aécértain the Jjoint
effects of these'variables on calving difficult§ améng the
University o{} Alberta herds. The additiodii effects 'of
lesser factors were also tested to assess their level of
importance over and above more major factors. A summary of

the results obtained is presented in Table 23, in such a way

that the total variance explained by the indepehdenf

variable (s) that vent into the regression.eQuation at each’

stage are in an increasing order of ’agnlfbde. ’P pO
LR
‘ ’ P ",
. . -
The main contributing factor in expfAining total

vagiance in parturition score was dam age, followed by dam
weight. By itself, dam age eiplained 17.5% of the yari;iion
in parturition score. Toqepher'with dam veight; it explained
2Q76$, dam weight accounting for a h?ghly significant
(P<C.01) additiongl variance (3.1%) over and above dam age.
vhen tbec two factp;s vere omnitted from ghe regression
1l .}f;the ”w“ctors toget}ér explainea o¥Wiy 7. "os of .
total variance. %ar effects would therefore appear to.be
very critical cansid;fations in any attémpts at minimizing

the ' freguency of éystocia in cattle herds.

Differences _ between ‘populations accounted for 3.3% of
total variance but additional variance dpe to these

differ. nces over and above dam }ge-and weight was small

\
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(0.9%), thotgh highly ' significant (P<0.01). Upon the

introduction of calf factors (sex and weight), an additioﬁ%l

"highly significant (P<0.01) 4,7% of total variance vas
-, 7

accounted fqr over and above the,efoCts of cow factors and

population differences. All constdered, the . independent

fﬁctors together explained 27.1% ‘of total variance, with
gestation length and yedr and month of calf birth accountiag

for a highly significant (P<0.01) 0.9% of total variance

~

over and above the other variables.:Thus,.factors other than
those included in this study would ‘explain 72.9% of the

variability associated with Adystocia on the Universit! of

Alberta ranch. As indicated by the results of Bellows g;,g;;

(1971a), Bellovs et ai. (1971b) and Dufty (1972), and by the

>
importance dam’” effects as 'shown in the _ present

investigati the pelvit 'size of the cow could be a

v

%he inAependent variables considered from the CCA

r& ords, ife. breed of dam, breed of sire, agqe of dam, sex

- : N B
of calf, birth weight of calf, gestation 1length, and year

and month of calf birth did not reveal much, as altogether

» .
they only explained 8.u4% of the total variance associated’

with parturition scofe..This vas due partly to the sethod of
scoring used (i.e. the grouping of parturition scores of O

and 1 into one category), the omission df dan ueigﬁt as a

covariable, and most importantly <Yfhe exclusion of virgin.



heifers which considerably toned down the effects of das

age.' Névetthelcss: there vere significant influencgs“of

factors over and above.pthers (see Table 24).

- When Brinks et-al. (1973) considered calviﬁg’ difficul ty
as a trait of the dam and of the calf, year, sex, age . of
dam, calf inbreeding, danm inbreeding, line of éire, sire
effects, day of year of calf bitth and sex x adg of dam and
age of dam x 4inbreeding of anl interactions together
accounted for only 16.1 'and 17.0%, respegtively, of the
var;at1on in parturxtion 'score. - . i .

5. 3‘ Hegitability gag_s.egug.uu_.st%nt%

be" tﬂb mosfﬁ:mportant factor aSSOC1ated with dystocia on the
]

sin€e prel1n1nary analyses had revealed age of adn ®tro

77

Un1versxty of'ﬁiferta ranch, an estimate of he"tabil1ty vas

2
computed eaﬂ age of dé category across populations,

vith the exc€ption af aﬂbye-' year olds where a reliable

estimate could not be made J\ung thhe relativelg small

number of births recorded. The COIpUt‘!lOnS were carried o%t

vithin year and breeding population to reaove the effects og

fhose variables. With repeatability, separate computatiohs

for age of dam categories were not possible because of the

-

method of est1mat1on adopted. . -

5.3.) Heritabllrty

The heritability estimites that were obtained for the

[
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tioswtro givon in rablc 25. 211

different age of dam c

estimates vere -oderatelg lov, i. G. 8.4 £ 2.0%, 9.8 & 2.2%

and 4.8 ¢ 2 . 5% for the 2-, 3- and u-1o-year-old dan gtoups;

tespectively, vith an overall estisate of 9.5 & 1. 8% w g_he

entite hlrd From a revxew of the fev st%&los that havo bdbny

P ttported on the subject, it was conchndpd in Ca&tlelen.

*“’(1970) that calvxng dxfficulty is lovly heritahle (10% or

"Ln

leds) . Br1nks g; al. (1913), hovevet. obtained aﬁ'estinate

of 13.4% vhen they considered aystocia as @ trait of “th&

l

;obtained a lovly
¢ .

,.nigﬁi;ude'of heritability estimates of calving difficulty

ure of 6.9%. Inconsistencies in the

@ ~

are therefore due, at leastlégt}ially, to differences in the
3 ~ methods ' of edtimation empld as well as to overall herd
l r .

“ ~

differences. . 9

Nevertheless, the ést;nates obtained in the* present’

study “gem to indicate that of the si Qenotyve is gquite
'. -,

v {qgfrtant in determining the degree of difficulty \in the
b;?}h  of his. progeny. Hence, moderate reductions in dalving
di?flculty may be expected if bulls vho have a history. of
exceptionally high frequencies of diff‘E};t calvings are

excluded’' from breeding programs.

5,3.2 Repeatability: 2

+

Estimates of repeatability were obtained wutilizing
-those HE and HY line dams anong‘the University of Albe;ta
. . %N A ‘
s A

-f . -

- S

79

L IET . dam, but when they *ipered it as a trait of thd -calf b“ﬁ
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herds that had calves both as 27 and 3-year-olds. These
‘estimates are given in Table.26 for each pair of‘yents from
1961 to 1974, with the e;ception of those cases vhere .;eck
of sufficient ’;.ntornation made estisation impossible. Also
presented in Table 26 are the res?ective numbers of Dbirths

from which each"estinete vas calcula!ed.

There vwere wide variations in the magnitudes of the '

estxlates vithin both lines, with raﬂpes of 8.3 to 37.5% and

hclio
L

t‘*the diff%rencec in’ the nuabers of ca1v1ng‘k 1nvolved

33 3% in the HE and HY 1lines) respectively. These
. v
ion. age likely due to year to year differences, and

. Ifgkg%!h‘;ro definite relatzonships vere observed betveen
8 L -

tﬂp'é\numbers and the repeatabilxty estimates, <

’

et al. (1973) estimated “the. repeatability 6f'

.gcaLA'ng dlffxculty at 4.5% using similar procedures as
géﬂ}ted 1n the present work. This would make the, overall

T

e mean estlnates of 19:2 ¢ u.ti'int) and 12.6 2 8.1% (HY)
obtainb%'in the present study. appear too high. However,
since adecuate research in  this area is iacking, these

gesults can not be justifiably regarded as inconsistent.

5, h ;gl{ gerforma_ge _ ' -,
‘ _ e o

Thekindexes of calf performance that were analysed in
_ the present study included averade daily veight gain fron

birth to weaping, corrected for age of dam, and rib—éye area

\ -



aFigures in brackets indicate number of calvings.

o

- - — -

Dashes mean no estimates made.

TABLE 26. REPEATABILITY ESTIMATES (%x)® .
“Year HE ?\\ HY
.

1961-62 8.3(13) 16.7(6)
1962-63 17.1010) -
1963-64 - 33.3(14)
1964-65 - © 0.0(10)
'Tbﬁi:se - -
1966-67 - s 0.0(15)
1967-68 - -
1968-69 - -
1969-70 20.0(8) 22.2(9)
1970-71 12.3(18) 9.1(18)
1971-72 15.0(18) 25.0(29)
1972273 37.5(16) 3.8(26) °
1973-74 . 30.4(22) 2.9(46)
Mean 19.2+4,1 12.614.1

e e e L e

82



't

of steers at slaughter.

Nale calves, vhich'.ere the heavier of the two sexes ;t
birth, made more weight gains per day prior to weaning than
their fewmale counterparts vithln eachopo.ulation and age of
dam caéegory, with the excc;‘iék'of calves*born to very olad
daas where both sexes npde alnmost equalia-ounts of gain.
overall, }elale celves veighed 2.30 kg less at birth, gained

0.06 kg les‘ per day prior to weaning, and hence wvere dn an

'avetage about 14.¥%* kg lighter vhen weaned at 200 days of

age. '

o

When pre-veaning avepaqe daily gain, as a calf
perforsance - q'sponse..variable, was regressed on calf birth
weigh;, ;alf sex and parturition score,' calf pirthp veight
yielded the most significant result, explaininé‘12.9$ of the
variation imn average daily gain. ition score on the
other hand’proved to be guite igc‘tial as it qnly

.

and above birth weight and calf sex (see Table:'27), —%w..~*

Results of the régression of calf birth weight, pre-

veaning average daily gain, age at slaughter and parturition

score on the rib-eye areas of steers appear in Table 24,

while age at slaughter expluinéd 4.3% .of total variance;

understandably the most signilcant factor vas average daily

gain which accounted for 7.0% Yof the variatién in rib-eye

83

‘éxpi;ined 0.2% of total‘?ariance in averaae daily gaiﬁlove;-

U



84

. . . "a|qeot|dde 3oy sueaw ysep y
*433ybnes e 3be ‘, pue tuajybne|s je vade 33 Q)x ‘@ ‘(bujuvam-duad) ureb Ayiep abedsre ‘p

(

13403 uojyLuanided ‘3 t4(ed 40 x3s ‘qQ ‘4(PI 4O JybL3aM yjJ4iq ‘® :s3p0) ‘(l0°0>d = x) UOLY}"
-enba uotssaubad ayy 433u3d D1 a(gelder 3se| Iyl yYiim paleLdosse [aAa| ajuwdljlubls ayy si ¢

A

' .
|
- -,

5
L.
3

*x, "1 e | S8 p
- - - oL P g
- - £y o
- . , - 00 : J 3
: ¥2)
e 2°0 , > 8 €l . q‘e
. co | q Coeel i e
- - - 621 . v P
; . e14aqly jo A3tsdaatup

d (3) 1 03 anp . .1, uoirienba ut {ootx ¥) - JuURISUOD play a|qeiuea

dOURLJRA #mcovu_uv< | QRLJRA vmmJ wucowgm>-cvop (s)ajqelJdeAn juapuadapu} judpusdag

~7 c.

IINYWYO04YId 1Y) L2 3TeVL -



area, with birth veight explaining an additional 1.5% of

total variance over and ahove average daily  gain.

Parturition score, however, had absolutely no beatind on

-
v

rib-eye area, as it failed to explain any portion Qf total

variance. ;‘ vy
‘ .

From these findings, it could be inferred that
may have some influence on early life weight gains

this influence 1is not expressed in the conformat

)

A
® }'

carcass at slaughter.
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6. SUMMARY AND CONCLUSIONS

-
.
.

The use ®f large, lean bulls in breeding programs in ‘n
attempt -to increase grovth rate and cutability can result fn
e 0 . .
A
an increase in the frequency of difficult births in cattle.

’
The present study was conducted to investigate ,the

inci@ence and céuSes of ctlving difficulty. Accordingly,
diffgrences between the freq&encigé of difficult calviasgs
among different caftle breed-lines vere AsseSsed, and the
separate and combined 1influences ofwm;elected factors on
these frequencjes duly ascertained through crosétabulation
and stepwise multiple rearession analyses. Heritability and
repeatability estimates:. of dystocia were obtained, and the

effects of calwving difficulty ° on calf performance-

’inzestigated.

Records analysed were from the University of Alberta
rapch at Kinsella, Alberta, supplemented with data obtained
from the Canadian Charolai; Association. In all, 3,783
births reccrded over a 14-year period and 2,596 births
accumulated imn 5 years were considered from the Oniversity
oftAlberta and the Canadian Charolais Association sets of
data, respectively. Ease of calving was classified -on a ?-

point scoring system ranging from 0 to 5, 0 being normal @na

unassisted, and 5 needing sargery for foetal extraction.

There was a highly significant difference (P<0.01y

—

-‘?.J .‘, . ' 86



between the University of Alberta population lines with

-

respect to the incidence of difficult births but no clear
year to yeaf trends were observed. Howkver, percent qalving

~difficulty tended 'go increase over the years as the

populations increased in size, and, as pergent calving

difficulty_increased, so .did percent dead-on-arrivals.

‘A preliminary ‘inyestigation on calf physical

Ll XV

- N ? )
méasurements did not Treveal any gignificant torr%E)tion

between the anatomical .features sEPdied and pétiuritidn

v

score._'Thié result was attributed to the smallness of the

. - .
number of calves appraised, even though it was consistent

with other reports in the litepature. -.
g \ :
) . .
wale calves were on the average heavier at birth and

were involvod'in significantly more dystocia (?<d.01) than
were foemgle calves ih both tﬁo Uniyersity of‘Alﬂorta and CCAh
data. Age of dam,'woight of dam, hi}th weight of calf, sex
of calt, %‘;tation loggth and;yoar of calf. birth vere the
significant sources of variation associated with calving
ditficulty. In the CCA records, 4he effects of sire and. dam
‘bieed’ were not sigtifican? P>0.N0%), althouyh Charolais-,
~ired calvings vere éomewhat more.difficult than were either
Chianina- or Limousin-sired calvings. When parturitions with
sru;os of 2 to 5 were grouped and pariurition score tested
with breed//of sire a significant telationship was qbtained

I tween breed of sire and parturition score. Also, ' seasonal
: ~

ey



o L >, : ‘ el

‘birth segquence was a significant (P<N.N1) factor ashsociated

with parturition score among the Uhiversity of "Rllberta

- L
herds, thus indicating that the nutritional plane of the dam

during the &atter stages of pregnancy wac iﬂportant'in'

detérhining the ease or, difficulty a¥f «calf’ birth en the

ranch . q . . o

.
- - ¢

a

Age and weight of dam were the twvo most importanf

fectors influencing dystocia in the fniversity of Alberta’

,gpqﬁp -of herds; 17.5%, and 13.6% of total variance 1in

. parturition score was ex laiI; b each. Ascistance+ vas
p . p v : y

greatest with ‘2-year-olad firSt-calf heifers which

experienced U41.6% difficulty. Also, sex Ai1fferences were

most ‘pronounced among these. With the CCA set of data, which

«

g

-
~xcluded 2-year-old heifers and where calf tirth vniqh§é/

were very high, the most-+simportant fattor was bipth woight
which accoynted.for 5.1% of total variance, This cuggests a
confourding influence” of calf weight on dap aqe. Where calf
birtf Qéights are »high; calf weight conld take prrcedencee
over dam age. This is especially true in cases where ' larqe
bull broeds-hre crossed with relatively smaller dam rNreeds,

.

in Yarticular wvhen the dams.are young.

Age and weight of dam together explained 20.6% of the
total variation in parturition score among the OUOniversity of
Plberta ata while all the factors pyt together explained

27.1% of ,tctal variance. These results stress the importance



.nﬁrefullyﬁ;eiected'for easy calving would be

- v v "- ‘ I"‘ -~ > s
of cow factors in ease of ca;V1q9 studies. .

'Regression of percaent assisted births ox the‘respebtive
- [ L

average birth veigbts of %ire';pfogeny 'groups indicated a

general trend of 'increasinq ‘difficulty with birth weight

.
- ) .

’ R 4
amond the CCA's CH, LI and CI ‘breeds, % 1 1b (0,45 kg)

~incﬁease in average birth veight,resultiqg in increases of
Cha! [

0:61} 0.46 and 1.78% diffichlty, réspeéﬁi;ely. Among the
University of. Alberta's HE dna HY 1i;éé, however, percent
assisted births turhed out to be iﬁvéksely related to
average. birth weiqﬁt, "with, the excépfgbn of 2;year;old‘

heifers in the HY population for ' which a positive

relationship was obtained. .

Heritability estimates, calculafed by the paternal

half-sib rethod, were moderéteiy low i all cases ™

Indications are that the exClusion bulls noted fof
calving df{fficulty from hréeding‘programs could result in
4ome amount of progress heing made in reducing the frequengy

of difficult births in cattle.

Mean repeatability estimgtes of 19.2 + 4.1 and 12.6 *
4.3% were obtained for calving. diffic

3-year-olds améng the Univer§ity o Alberta's HE and HY

lines, from which it was concluded :t

breeding | of cows, = especially very young \ones, to bulls:

\

a vorthwhile

ty utilizing 2-, and

the Jjudicion .'

E9-



AN
practicge,

N

Parturition score vas observed to influence pre-weaning
P : A

average daily gain but had no effect oh.the rib-eye afeés.of
steé}s at slaughter. It was thegéfore iﬁfefred £hat the
effect of calving qifficulty on the-prerveanihb pef}ornAnCe
of cat{le is not reflegted in the: conforﬁation of tﬁp

4
carcass at slaughter. : £~ .
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