"GENETIC AND ENVIRONMENTAL INFLUENCES
ONwDYSTOCIﬁ AND SIRE EVALUATION FOR
CALVING EASE AS A TRAIT OF THE CAEF.

7 ¢ ‘ ’ ! ¢ by
T | © Hilaire St-Arnaud. t- o .

A

L

o s A thesis submitted to-the [Faculty oF Graduate Studies
. and Research in partial fu}1fillment of M the requ1rements
‘ . fom the degree f Master of Science

. .
i 1 t }
. . .
. . .. <,
@ '
e . 13 |
. ) . .
. * b

3 w o

. ‘ Department of Animal Sc1ence
_ Macdonald College of McG111/Un1vErsﬁty

o Ty w:ooéw'.“' o L B .
A /

Montreal, Quebec, Canada - ) March, 1984

-



-

-

o

N

of

Suggested short title: Sire Evaluation,

4 ' 4
] .
n
- ( Ll
.
.
v
1
.
¢
y -
A €
PN
. T
-
S .
~
s A
'
N
-
v * *
L
. N -
* ! P
. . 4,

+
.
.
-~
5
'
'
.
.
.
» .
14
.
*
-
+,
“
N a
§
»
. "
'
- e .
- vy
Y

éalving Ease

BN

s e p

Bessn TR Y



' o
",
i
’
.
‘
ki
(3
-
2
.
@
.
N
)
1
-

-

A.

L~ %
-
- .
.

L3

" Dedicated to! The dairymen who contribute to2
i ' e
better and/more ~omplete sire

evaluation by providing useful

]

" observations.

] ° -
R a
.
- v
N .
p
) \
-
ALY
» * -
- . o
Al N 1 .
{
-
’ \ c9 ,
A -
;
/
‘ .
- .
f ;
/
n ¥
‘e .
» // / s
s ?
I

/ H
¥
/ y ~
S . .
-, e ,
I / ~ . Av
1 -
B . ; .1 -
{
‘ ,
/
.
.
. e
K

information from their on fafm _

'

-



i
-~ FACULTE DES ﬁTUDES ANCE%S ET DE LA RECHERCHE . !

[
”n s
.

- ]
g ’ * . - e
. . ¢ ’ - ! .
. * N [
‘ . AL - ‘

’\ \
[ Date ' T
. 5 M 1 T ,‘
> n v M ‘ ’ ’ o
NOM DE L'AUTEUR: _ - ° : : ) ' L,
- ’ T - : T }w \\
DEPARTEMENT ¢ L T . GRADE.POSTULE: ___ -~ ,
/ N\ . 3 N o . i
. TAITRE DE LA THESE: _. ~ n . O
[ ) ' T t . R
1.

Par la présente, 1l'auteur accorde 3 1'université McGill 1'autorisation de

mettre cette thése 3 la disposition des lecteurs_dans une biblioth&que de

McGill ou une autre bibliothgque, soit sous sa forme actuelle, soit sous forme
d'une reproduction., L’auteur détient cependant les autres droits de publication.
«Il est entendu, par ailleurs, que ni, 1la thése, ni les longs extralts de cette

théde ﬁe pourront &étre imprimés ou reproduits par d'autres moyens sans 1'auto-
rlsatlod écrite de 1l'auteur,

' J
2, Lla presente autorisation entre en vigueur 3 la date indiquée ci-dessus i moins
que le Comité ex&cutif du conseil n'ait voté de différer cette date. Dans ce
M cas, la date différée sera le ’

L4

- . //

Signature de l'auteur

Adresse permanente: »
K‘ . ! »
. . ¢ ' s
! W@Eﬁ - N
< ¢ N -~
o

.

Signature du doyen.si une date figure & 1l'aling€a 2. :

(English on reverse) - S



/

leaire St Arnadk M.Sc. Animal Science

o

ABSTRACT .

GENEHIC AND ENVI RONMENTAL INFLUENCES ON DYSTOCIA /
AND _SIRE fV%l JATION FOR (ALV?NG EASE AS A TRAIT OF THE CALF
“Iwo distipct studies were carried out in relation to calving ease
as a tr%Tt bf ghe calf. In the first, a total of 16653 éa1v1ng record;
from Hélgté1h,cows in herds enrolled on the Quebec Dairy Herd Analys1s
sgrvicé, cgllected from September 1979 through Mérch 1980, were used to
examine the effect of changes 1n definition of calving performance onn

variance components estimation.” A firfst definition (Definition 1) was .

L" -
combining ease of calving and calf survival, the scoring procedure consi-
(

~dering ease of ca1v1ng f1rst with a secondary delineation on calf sur-

vival. The second 7ef1n1t1on (Defainition I1) was considering ?ase of
calving only, malpresentation cases being excluded.” .Analyses were per-
formed #or three population subsets: first ca]f,he1fers (4254), second
ang later parftyacaws {12367) and all Eth cows (16653). °fhe mode

°

used 1ncluded herd, sex of;calf, parity (or age) and size of dam at cal-
ving, month of calv¥ng and the Interaction age by sex as fixéd effects,
and sire and error as random effects. Both definitions yielded higher

heritability estlmates for heifers (0,11 and 0,08) than for older tows

-'(0,03 and 0,02). For the three subbopu]at1ons, Definition I resulted 1n
. - Y

higher her1tab111ty'est1mates,than Definition II (9,049, 0,111, ana 0,030

-

.

‘witl'\/ Def, I and 0,042, 0,085, and 0,021 with Def."II for all parity, hel-

fers and older cows, respectively]. . ' ‘; <

[
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i / ‘ . ;' [Ny



-~

s y ! \
£uhvamuml%mw,u simtlar et of mﬁafnmthvsmm squrce

- -

Wa', mbfd1n6d “which 1ncluded a total of 121848 ca1v1ng records co]lected

°
-

from September 1979 through May 1981, and. was used to examine the effect.

of using record$ from either subpopulat1on already descr1bed on sire eva-
luation and commendat1ons for use on v1rg1n he1fers Pre11m1nary re- .

a

sults 1md1cated that.heifers (22564) experienced more dystocia, with 40%

- f
of their calvings rege1ving some assﬁstance,/as compared‘to older. cows

(99284) who.were assisted for 257 of. their ca1v1ﬁgs. Higher calf morta-

l1ty rate was observed from heifer calvings {7, S%Y as -compared to cal- -

-

vings from older cows (3,1% ; with 1ncreas1ng morta11ty rate be1ng as- - - r;

.soc1ated w1th h1gher degree of d1ff1cu1ty Chi-squares ana1ys1s W1th R

records from~a11 par1iy cows 1ndicated thqt sex of calf, parity, season .,

t

_of calving,.size of dam and the interactions sex by parity, sex by size,

par1ty by size and sex by size by-parity were all significant squftes of .
variation on calving performancel With records from the other two sub-
populations, the s1gn1f1cadt factors were sex of calf, month or season .
of calving; and size of dam. With ea]vxng'derformance-be1nd§def1ned:as
for Def1nitiod IT of the first study, variance components were estimatéﬂl
accordfnd to MINQUE procedu;e Herita51l1ty eZt1mates were O¥035, 0045,
and O Or2 for all parwty cows, first calf heifers; and second and later
pathy cows,“respect1ve]y S1res wére renked genetically for fhe calw;ngz
ease of their calves based on records from each subpopu]at1on: Rank,eor—
relations of O, 44'andr0 66 were obtained»bet&een s%re’rankings from first
Vs 1ater par1t1es and from first vs a]P par1t1es, respectively. Sire

evaluat1on fram al] par1ty records seems appropriate, but a second eva-



T ' L - . . T
- * .
¥ -~ ._\ 1 - ’ .
.
¢ a

* F] ' . 4 * . ~
1Y - . , g

- A\
. . ' .,

N
- . L
. *

L4
+
* '4 -
: Y s .
\/ ~ , a i v
. . . 0, A3 ) »° - !
'S - t . .
e A 9 Y - e ' ' T * \
a - luation using records from heifers only should *he obtained simultaneous-
‘l‘ : * ’ . ' ' ' ! 'b . ’ , [
- T . . .« . . T
: ly to identify all sires representing /some risks as to their use on vir- -—
+ . - - °
. ’ : s o ° - , -
N gin heifers. - . C
. v { . n/ B3 - . . PO s
4 : n * .- on ! “ N ‘ 74
j ' - - S N ' ﬂ/ \ ~ . -
/ 2 - , * ]
. . ’ .
. v 8 ' . - . 2 | -
3 , . . . ‘ ) ‘
4 l ” 4 ‘ ’ .A: “ h ~ ' -
¥ - ‘ . < . . -
v X ' © ) b . :
o ' . L - - \ - ’ ?
S ) C . - ﬂ /
Ny ! : v ) : .
-1 / . R z * N \\
: - i ' . t e " “ i | s
4

o
'
/ b "
\‘g\ ° /.
.
- 29 '
o I b 4 “
N ——rtn - »
4
‘e \
o~ -
. H
s .
oy .
i N . o
v © -
. .
o
N '_wp .
.
" R
2
\ s \
St .
, . /
/ : -
- /
‘ i
. A
N
. a4 M
.



A T . e
‘ A . . .

: o _ A RESUME .

-Hilaire StrArnaud ‘ ¢ M.Sc. 7 Sciences Animales

<

ETUDE DES- FACTEURS GENETIQUES ET DE L‘ENVIRONNEMENT

SUR LES DYSTOCIES ET EVALUATION DES GENITEURS POUR
N ”\
LA PERFORMANCE AU, VELAGE CONSIDEREE COMME CARACTﬁRE DU VEAU *

L

P

o

S Deux études distrnctes| sur la facilité au vélage considérée comme \,
» ! i 4

' caractére du veau ont été complétées.: Dans le premer cas, les données

sur le vé]agé de 16653 vaches Holstein ont été obtenues de septembre 1979
[ ]

3 mars 1980 aupres des)éléveurs inscrits au Prbgramme d'Ana]yse des Trou-
peaux . La1txérs du Québec. ' Ces données’ ont ete ut1]1sees pour étudier 1'ef-
fet du changement de def1nmt1on de la performance au ve]age sur -1 est1ma—
tien des Composantes de variance. Une premiére définition (Définition I}
considérait s1mu]tanement le-type de vélage et la survie du veau,‘tand1s
que Ta seconde (Définition II) était basée un1quement sur le type de ve—
lage, les cas de maJ§a1ses presentat1ons eﬂhnt exc]us /)Les ana]yses oﬁt

été effectuées pour trois sous—popu]at1ons Tes taures (4254), les deu&ié—

mé; vélages et vélages subséquents (12362), et tous les vélages considé-
*és ensemble (16653). Lé modéle d'analyse considérait les effets fixes
attr1buap1es|aurtroubéau, au sexe du veau, au numéro de vélage (qy age

» j _au premfe% vé]age), a la taille de 1a mére au vélage, au ﬁois de vélage,

:ét a 1'?nterécf1on de.1'age et du séxe.‘ Les effets g]é;tbires compre-

- naient. 1'identité du géniteur.ét 1'erreur. Pour Jés deux défiﬁﬁtigns, les

. jg estimations de iﬂhéritabilité‘onf été plus élevées dans le cas dés tau-

res (0 11 et 0,08) que dans le cas des vaches .a leur deux1eme vélage et

-/ :

'subsequents (0, 03 et 0, 2) Pour 1ef trois sou -popu]at1ons, les eski-

3 o ) e
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mations de 1'heritabilité etarent plus élevées eh utilisant la Défamition -

I comparativement a celles obtenues avec la Déffinition II. -

Pour la secoﬁde'étude' un total de 121848 observations sur la per-,

fbrmance au vélage a été obtenu des mémes sources, de septembre 1979 a ma?
{981 L'analy$e de ces données avait pour but d'étudier 1' effet de 1' u-

tilisation des observat1ons provenant de 1'une ou 1'autre des gous popa-

Y

lations déja decrﬁtes sur 1'évaluation des géniteurs pour Iavfac111te de -

vélage et sur les recommandations relatives a leur utilisation pour 1'ac-

couplement avec les taures. L'incidence des dystocies etait.plus élevées

chez les taures {ﬁO% de. Teurs vélages étant assistésad un degré que]conqué)
que chez les vaches & leur deuxiéme vélage ou subséquents (25% des vélages

étant assistés dans cette Sous-population). De méme, le taux de morta-

. 1ité était plus levé (7,5%) chez les veaux nés de taures que chez ceux

¢ ,
issus de vaches (A,]%). Lorsque tous les vélages étaient considérés pour

. les analyses, 1e/sexe du veau, le numéro de vélage, Ta saison de vélage,

Ta taille de la mére, dé meme que les inte}actions sexe-numéro de' vélage,
sexe- taille, ta1]1e numero(de vélage et sexe- ta111e numéro de velage ont ;:
%te identifiés comme sources significatives de variation de 1a performan—
W™ au velage Pour. les deux autres sous—popu1at1ons, les sources de va-

r1at1ons s1gn1f1cat1ves e€a1ent le sex4 du veau, la saison de vélage, et

la ta111e d&Ta mére. La performance au ve1age étant def1n1e te]]e qu a

la Def1n1t1on'II de la-premiére etude,kles composantes de la variance ont
o
été estimées par Ta méthode MINQUE. L'héritabilité a été estimée a 0,035

:-

e pour tous Tes vélages, ,045 pour 1es vélages de taures, et a 0,012

pour les deuxiémes vélages et subsequents. Les géniteurs ont été.classés

génétiquement pour la facilité au vélage de leurs veaux, ez~aha,corré1a—

* s
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tion de rang de 0,44 a été obtenue entre le classement basé@ sur les, pre-
! . . { ot - i N
miers vélages et le classement basé sur les deuxiémes vélages et subsé-

A
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quents, alors que- Ta corrélation entre le elassement basé sur les.premiers

.

S : g ¢ .-
vélages et le classement basé Ssur. tous les vélages était de 0,66. L'é--

valuation des géniteurs basée sur tous les vélages semble adéquate, mais,

il faudrait aussi obtenir une seconde évaluation basée sur les premiers. 2 -

- - ' . ~ v

vélages seulement-de maniére a identifier tous les taureaux représeritarnt

— it

o @ —— ’l 3 - -
T accouplement avec des taure$..A
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le'moindre risgue 1orsqu'utilisés pour
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I. INTRODUCTION'

S

. s
. Economic losses attr1butab1e to dystoc1a, or ca1v1ng difficulty,
S~
have been reported for beef catt]e, and more recently for da1ry cattle

AN

1n United States., Results from research projects which exam1ned the

economic impact of calving difficulties 1n Holstein heifers (McDaniel,

1981) indicated that tie minimum cost per heifer requiring assistance
. . i

at calving was $50 to $60, and that.mating that would minimize calving

%

difficulty 1n Holstein heifers could be economically justified. These .
authors nQVed the reduction 1in milk yield and poorer reproductive per-

- 3

formance observed fqr heifers experiencing dystocia as compared to those

who gave birth normally. ' In addition, it was found from the same study
that stillbirths and other ca]f deaths through 48 hours postpartum were

8,2% and 10,1% from unass1sted and s]1ghty assisted b1rths, as compared

4

to 34,90, 55,2% and a7, 7% from births that were scored hard pu]T, Jack..
&"‘, ) o
needed, ihd veter1nar1an needed, respect1ve1y. ' . .

4 J
v
i

"Reducing calf mortality, bj 1% in first parity and 0,5% ' |

- " din later parity cows wbould increase industry revenue by

’

.8 millions dollars in UnTted States." (Thompsor-et al., 1981)
Because of the association between dyetocfg and calf mortality,
an important reduction in the latter would be obtained by decreasing the

incidence of the former. Sire eva]uation for calving ease of their pro-
. ' . - if .
geny and subsequent recommendations as to the use of sires rated easy - [

PR

ca1v1ng on v1rg1n heifers. has been proposed.as a means of reduc1ng the .

“incidence of‘dystoc1ea Several artificial insemihation organ12at1ons

4 s
.

1nzbn%ted States and jn Canada have initiated such. programs for dairy

>
o e v
] ‘ ,
3 oy
sires. - | \ RS
. , )




and

This study, based on data from commercial dairyiherds in Quebec

the Maritime provinces, wag,uhdertakea with the following objectiVeé;

(

to examine the frequenciés-of difficult calvings and calf losses in

@

the Ho]stein‘popu1ation

1

to examne the effects of factérs such as sex of calf, parity or age

¢ i L

at first calving of dam, size of dam at calving and month of:ca1v1ngg

P

“on calving performance of Holsteim cows and heifers

hd -

to investigate the effect of -changes in the definition of calving.
performance on variance compoﬁents estimation

. ) ., . . !
to ‘examine the effect of using records from all cows versus, fiest

) vt

. X . . ¥ .“’
calf heifers on sire evaluation for calving ease and recommendations -

n

for use on virgin heifers. ,

Thé 1érgéh breeds of'da$%y'ca£t1e have been demonstrated to be

N

more affected by dystocia (Monteiro, 1971; Thompson et al., 1981). This

study, which 1s the first undertaken in Quebec, was restricted to the

l

Ho]étein—Fr1e§ian breed. Dysroéja in cattle may be considered as a-trait

i

of the ﬁalf {darect effect) or as’a trait of the dam (maternal effect).

. In tHisnstngy, the trait has been regarded only as a trait of the calf.

s

4 '

o ]
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- I1, REVIEW OF LITERATURE

*

Definition of Dystocia and Stillbirth

) Dystoc1a, or calving difficulty in cattle, may be def1ned as. partur1t1on

that is markedly prolonged or becomes difficult or 1nposs1b1e for the
>

dam without assistance (Brinks et al., 1973) \which is to a/1arge extent

t

a consequence of an incompatilibity between the s1ze o% calf and the
“dam's pelvic opening (Bellows et al., 197]; Rice and Wiltbank, 1972;

Menissier, 1975).

s
»

Most of the causes of dystocia are known to act in comb1natiog

-

from the dam and her calf, and therefore from a genetid paint of view, -
the trait Tust be referred to in re1at1on to both these sources of gene—

tic variance. The calf effect - or d1rect effect - refers to the effect

of parentally transmitted genes on the birth prospects for their progeny.

The dam effect - or maternal componment - includes the- direct effect of

_(

¥
a dam s genes on the size of her calf along with what is ca11ed the purg

maternal effect, i.e. the uter1ne influence of the dam on her calf's
birth we1gh§, and the influence of her own genotype on the peﬁv1c opegning,
preparatfon.for calving, etc.. (Philipsson et al., 1979)., , 7
In porma] cases, earfurition rn cattle results in the b@rth of

live calves. When a single calf born after a normal gestation period

is dead at 'birth or dies within a'certain~period of time after birth
v;(which may be called "post-partum allowance"), it is cons{dered as s£i1ﬁ-

borid. The post partum a11o&ance may vary, but is usua]%y 24 hours fol-

Towing b1rth (e.g. Laster and gregory, 1973; Cady et al., 1981). In

some céses, the calf survival criteria is extended to a per1od of .48

Al
Ry

\é\ 7 ' o
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hours after birth (e g. Sehaeffer and’ W1lton 19763 McDanvel, 1981)

Philipsson et al., (1979) "indicated that in some countries, the Timit

is extended to" a week or to the f1rst occaswon of milk recording after
& - H N

birth. ] h o ‘

Dystocia Related to Eariy Calf Losses

4

Any variation in the ‘course of partur%tion is of importanqe'for
the‘y]ab{11ty of the,ca]f(qnd many §t&dies have revealed tﬁat dystocia
Qas,a major cause of églf losses éf or near time of birth. 'WOodward and
Clark (1959) reported that dystocia was the identified factg nciated
with stillbirth for 37% of the tota{'number of calf losses, Yigure
being.the largest among identified factors. Anderson and Be]]ows (1967)
found that 79% of the ca]ves lost at birth were anatom1ca11y normal and
.that/the most common -eause of death’ was 1pjury resu1t1ng from difficult
or delayed partur1§1on. Laster and GregOry (1973) revealed that.calf
losses -at or near time of birth Qere four times greatér (20,4%) "in cal-

T oves éxperien;ing dystocia than in those not experiencing dystocia (5,0%).
Philipsson (1976a) demonstrated the association of stillbirth with ¢
type of(ca1v1ng 1n Swedish cattle b}eedé, with frequency of stillbirth
varying between 1% and®5% at easy and normal za1v1ngs, whi]e.é€ diffi-
cult calvings, the frequency was about,?25% for SLB and SRB popb]atwons,

-

and reached 45% for the SKB pgpu1ation. Other results indicating a

simitar“association between type of calving and calf losses were reported

by CaQy et al., (1981) and McDéniej (1981), aﬁong others. '

of
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Dystocia and Subsequen} Productivity of the Cow

. Losses other fhan those related to -higher caif mortality may*be -

i .
due to difficult calvings. Several studies have revealed that dystocia

may impair subseguent reproductiv performanceé of the caws, calf crop

weaned (beef cattle), and yield of milk and fat. All these factors re-
- w .

sult in highéf culling rates. Brinks et al. (1973/ reported that hei-

1y -

fers exper{encing'ca]v1ng difff%u]iy as. ;yeag;ol s 'weaned 11% fewer
calves o% those born the first year‘(wh: h is attributable 10 h{gher
calf 1osses)/and 14%'fewér calves per cow e%posed the second year when
compared toftoggemgoraries that had no difficulty at first parturition.
In additim‘!jpa]ves from 3-year-olds that had dystoE1a at. 2 years‘of

age were born an av7@age of 13 days later and were 2] Kg lnghter at

Weaning than calves from 3-yearsold dams that had no dystocia at 2
years of age. Laster et al. Q1973L réportea that for-all cows, dysto-
cia‘resulted in a 15,6% lower conception rate tp A.I. and a 15,9% lo-

wer overall cohception rate, with problems being more serious among 2-

3

year-old cows as compared to older cows.
Indication of impa{red milk and fat production because of dys-

tocia, as well as poorer:subsequent .reproductive performance, wai*{é-,

I

por{ed by McDahiel (1981). B

»

.. -Factors Influencing Cq]ving Performance ’

4 > A
.

i

, Factors influencing calving performance can’ be divided into °-

ke

components'attributable either ‘to the calf or to the dam, and in many

- cases, they may be combined. The causes may also be tooked upon as

eith%f‘genetic or non-genetic. (Philipsson, 1976a). .

Y
-
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"Factors attributable to the calf

“son et al., 1981;, Fredeen et al., .1982; Makarechian and'Berg,"ws]).

re
- 2

3

Q

Calf sex and birth weight (or s1ze) are the most ﬁmg@rtant fac<

.tors attributed to thecalf which s1gn1f1cant1y affect dystoc1a Re-’

sults showtng th& effect-of calf sex on dystocia have been reported by
many authors (Bellows et al., 1969; Rice and Wiltbank, 1970; Bellows =

et al., 1971; Brinks et al., 1973; Laster et al..\1973; Laster, 1974;
& - N

Pg]lak and Freeman, 1976; fong et al., 1976; Phi]iésson, 1976b; Thomp-

V4

In" all cases, female talves caused fewer problems at calving than male -

e

calveés: ﬁ , e

fhe sex difference in calving perfprmance 1s largely due to  °

differences in birt weignt, male calves being heavier at birth than

e . y L . -
female calves (Nelson and Huber, 1971; Laster et al., 1973;§?isher and -
Williams, 1978 Makarech1an and Berg, 1982), dndfbirth weidhtﬁbeﬁng

positively correlated to ca1v1ng problems (Bellows et a]d 1969"R1ce'and
Wiltbank, 1970). Laster (1974) found that birth weight was the most .«
1mn%rtant factor affect1ng dystoc1a and Laster et al. (1973) repor-

ted that for eagh kilogram 1ncrease in birth weight, calving difficu]ty

increased by 2,3% * 0,21. However, it has been demonstrated that

even when birth we1ght\was he1d constant effect of sex remained signi-
-

% . .
ficant (Be]]ows et al., 1971; Pollak dﬁd Freeman, 1976) This sug~

Vgests that difference in sex other than size or we1ght may exist, such

as strueture conformatﬁon or homona1 1nf1uences Dufour gt_gj: (1972)

&

found that male ci]ves reqq1red four times moré assistance than females,

for calves born second parity cows: : o

. o .
‘e °
14
. N e i
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.
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Another dmpgrtant calf factor affecting calving performance is

abnormal presentation, positien or posture at birth, as indicated by

Philipsson (1976a), who mentionned that according to some authors, ap-
proxamately 5% of all calves are born postérior]y; with some authors
reporting that such presgantations accounted for 20% to 30% of the dys-

tocia. ' »

%

Among factors attributed to the dam, parity is the most impor-

tant single cause of variation.on dystocia, with frequency of difficult

calvings being two to four timeg higher among first calf héifers as

compared to older cows (Philipsson, 1976a). Reports in the literature

are consistent in indicating this effect of parity on calving performan-

ce, as indicated by Laster and Gregory (1973), Laster et al. (1973),
Brinks et al. (1973), Pollak and Fréeman (1976) Tong et al. (1976),

" Thompson et al. 1981), Makarechian and Berg (1981), among others. Ac-

)

cording to Thompso% et al. {1981), the e€fect of parity is similar in

. a1l dairy breeds, except for the Brown Swiss.

- E;69p$ for heifers, there 1s no great effect of age within pa-
rity, as mentionﬁed'by Phg1ipsson (1976a) ;ho also indicated that among
first calf heifers, frequency ofﬁdifficu1tkesCQou1d be higher ‘when heﬁ~;
féré”a;e very young (less than 24 month old) or very old (3 year;\or

older). Results from the same study (Philipsson, 1576b) indicated that

age at first calving significantly .affected calving performance in two

‘ populations (SRB-north and SKB) while it was not significant in two

other populations considered (SLB and SRB-south). Poor development as
v, - {"

)
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a result of unsuitable feeding related go the chosen calving age would
be largely responsible for the higher fréquency of “difficult ca]vjnif
\among &ounger hgifers, while greagfr %atness and a higher degree of
ossification gnd stiffness qf thgdpelvis wéu]d explain the greaﬂer pro-
blems observel among oldest heifers. { , |

CBﬁdition, s1ze orfother body measurements of the dam at cal-

s ving have been invéstfgatéd as to their effect on calving performance. .

Bellows et al. (1969), Rice and Wiltbank (1970), Bellows et al. (1971)
and Laster (1974) repgyted consistent results indicating that pelvic
area of the dam was assoc1atéd %gth ease of calving. 'Generally, a lar-
ger pelvic area was associated with less calving d%fficu]ty. Results
of Laster (1974)D1nd1cated that heavier 2—year—o]d.cows had larger pel-
.J1c openings, but had propgrtionately even larger calves with 1ittle
indication of breed differences in tﬁese associlations. Thus, pelvic
si1ze independent of cow weight may have a significant effect on dysto-
cia byt wpu]d not be a 1arggmsource of variation. Price and Wiltbank
(1978) founa that pelvic area was the most highly correlated variable )
with dystocig score, while.dam weight had a non-significant corre]ati?n.
The Tatter observation is consistent with results.of §agebie1 et al. i
(1969) who reported correlation 6oefficjents between dystocia score and

post-calving cow weight that were low, negative and generally non

significant. T “ L

. i E . /

’ Factors attributable to both cow and calf . /

According to results Feported by Be]]ows.gg_gl.‘(1971), dispré—

portion between size of calf and size of birth canal seems to be the most

dzﬁ““' . B -
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cofmon cause of difficult cal@jng attributable to both cow and calf,
especially for heifers. Other researchers found that an “increase in
the ratio of calf birth weight to'weight of dam at calving was asso-
ciated with an increase n dystocia (Sagebiel et al., 1969; Makaréchian
and Berg, 1981). These are consistent with findings of Bellows et al.
{1971), since cow we1ght‘was found, to be the 1$rgest source of varia-
tion associated with pelvic area (Laster, 1974). - | ) .

The interaction of sex of calf with parity (or age) of dam was
found-to be a significant source of var1ation on dystocia in seve%a]
studies (Brinks Ei.il" 1973, Po}ﬂgk and Freeman, 1976; Makarechian

and Berg, 1981), due to smaller differqﬁces between dystocia scores for

- male and female calves with-ap increase in§g§:*§y (age) of dam. There-

fore, th1s_lgperaction.is 11ke1¥ to be important, at least when calvings

from first and later parities ‘are considered together.
o

(2]

_Genetic- factors

Numerous studies involving crossbréed%ng in beef éatt]é@have
1ndicated‘that breed of sire and breed of dam significantly éffett:dyé-
tocia. ,Investigations of d;¥féreni purebred populations have also de-
monstrated clear breed differences oﬁ thg incidence of difficult. cal-
vings; Sageﬁiéi et al. (1969) ieported'thaﬁ Charola®s - sired crods-s
bred calves had siqnificént]y higher dystocia scores (i.e. mo}e diffi-
culties) than either Ang/s - or Hereford - sired crossbred calves. In
addition, crossbred’ca1vés born to Angus cows had significantly 1arger

dystocia scores than crossbred calves from Hereford and Charolais cows.

Laster4gg al. (1973) found resu1ts'1eading to similar conc]usibn,'with

8

3
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more pﬁéeds of s1res represented (Hereford Angus Jersey, South Devdn,

L1mous1n, Swmmenta] and Charolais). Howe!eﬁi/u,tﬁ/;ereford and Angus -

as the two breeds represented on the dam's side, they observed that

3

Hereford dams had more calving difficulty than Angus dams (P <.,005).

Cady et al. (1981) reported that Holsteins required assistance

in 37,5% pf their calvings as compe?ed to 11% for the other dgtry breeds, ' \\\
. R B / - "
%ccordfng to the results from a survey of dairy purebred poputations in (
1S . s

[y

Ontarip (Can.). A survey invdlving five dairy breeds in U.S. by Thompson
et al.Md98]1) 11ndicated that 1arger_breeds (such as Hofstein) were |

»

more affected by dy§toc1a as con@ared‘to smaller breeds. ,These obse;&\\

vations are consistent with previous reports by Monteifro (]97]),‘Who -\§
_'observed ca]vjng°diff1cJ]ty bercentages of 18,3%, 11,3%, an& 8,2% for

Fr1es1an, Ayrshire and Jersey breeds, respect1ve1y Philipsson (1976a) &

reported similar results. N : o
“The type of mating has also- blén cons1dered in some experiments™ ) a

as to its effect on calving perfocmgﬁie. On the one hapd crossbree- |

ding cowld result n some heteros1s effect. on ca1v1ng d1ff1cu1ty,

wh11e' on the other hand, inbreeding may also affect dystoc1a Laster
et al. (1973) examined the effect of crossbreeding, but found no
significant heterosis.effect in Hereford-Angus reciprocal cross calves
on calving difficulty. Sagebiel et al. (1969) observed that births
inVo]vieg crossbred male Hereford, Angus and Charolais calves did not

.. differ sigquicantly in dystociaascores‘from straightbred calves, but

that crossbred female calves had significantly more calving problems

than §traigﬁtbred female calves.



fzd;si;e within Tine have alsd been reported by Brinks et al. (1973).
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Brinks/et al. (1973) examined the effect of inbreeding on dys:

tocia. They eporﬁed that lower levels of calf inbreeding (1% to 30%)

and dam inbreg¢ding (1%/to 15%) were assoc1ated with lTawer than average

difficulties. S1gn1f1cant d1fferences due to line of s1re and -

8

2
-

Heritability and relationship of dys;pc1a

i
[ * 3 .
<
.

Her1tab1ﬁnwfof ca1v1ng performance nay be est1mated.as g trait
of the calf or as 8 trait- of,the gam. %evera] est1mates of these parav
meters are now available 1n the Iiteratu}e: Generally, thq values for
calving performanpe*as_e trait of the calf (direct effefi) are of the
order 0,03 to 0,18 when éstinated with -records from first calf heifers
onlys, MWhen records from.second and later parity cows are considered,
heritability estinates are found to be different than estimates'%FOm ;
first parity records, with lower values (0,0 - 0,08). Pollak (1975)
cited by Berger‘and Freeman (1978), Pollak and Freeman (1976) and
Thompson et al. (1981) among ethevs, have reported declining her1tab111t1es
with 1nc}easing parity. o

. s . ' : ’ )
According to PhiTipdson etral. (1979), this difference would be |

due, on the one hand to the incidence of d1fferent biological phenomena

finvo]ved for the trait 'in heifers versus coﬁs:‘and on the,other hand,

I : ~

to the effect of the mean frequency level of thig,category trait on jts
heritability estimates, the Tatter referring to the threshold model for

binomial traits. Dystocia is measured in d1screte categories, but there |

is assumed to be an underlying normal cont1nuous d1str1but1on of :
liability and a threshpld with animals affected by dystocia if the 1ia- :
i i ’ e
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bil’%y'fa1]s above, this vaiue thalconer, 1§Gd; Van V1eck; }971; Hill,
1977)." Some Of the heritability estimates for calving performance as’
a trait of the calf found fin 'the: 11terature are presented n Tab]e 1.
A]ong with the fact that her1tab111ty estimates are decreas1ng
With'inereas1ng parity, it was reported by some researchirs that chan—
'ges in calving performance oefinition_or’scoring procedure reso1t‘in
changes on variance components estimation and therefore on heritabifity
estimates {Tong et a1.,'1976;vPh11ipsson, 1976¢) . Phi]ipsson'(LQZGe)~
1nd1cated that heritability estﬁmates are higher when ca1ving perfor-

. -

mance is differentiated into three or more classes, in compar1son with .

o

an all - or < none data presentation. : = \
Despite the fairly Tow heritaoi]ity estimates obtained in most

stuoies, Ph11ipsson et al. (1979) conc10ded that there is a rather ]arge

*

geneé1c variability- that can be ut111zed n se]ect1on for, both ca]f
and. dam effects in heifer ca1v1ngs .o ‘ o

Corre]at1ons betWeen dystocia or ca1v1ng perfornance and other
{

traits of thé calf or of the,dam have been exam1ned in nany stud1es,

v

P

and some of these results are summar1zed n Tab]e 2.

Re]attonships between dystocia in-fiést with 1atér'parities, and

’between)direct.and materna1 effects on.dystocia have been exanined in
some studie; Bar—nnan et.al. (1976) reported geretic cOrre]at1ons bet—
ween henfer and cow performance for dystocia that were Tow to moderate
(0,2 to 0,6). Othe; reséarchers (Qadygk1980; Po]Tak, T925;4Te1xe1ra,
1978)- cjted by Thompéoniet al. (1981) calculated correlations of s%re
“rankings from f1rst w1th sire rank1ngs from 1ater par1ty data to be O, 50

to 0,60. Accord1ng to those results, researchers (Bar -Anan et al., 1976

L} ! . - €,
. .

. .

)

¢
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" Brinks et

‘Rﬁflidsson‘(f??ﬁ)

rad
Table 1 Her1tab111ty est1mates for ca1v1ng performance as a tra1t
of the calf. -
- I -
%
O
' Ny Population : v s
Study . K considered Heritability
LR

13

Comment

J

e e e

Bé}-Anan‘(1976)

.{(1973)

at.

Burfening
(1978)

! & .

- .C]oppqnbhrg (1966)

’ |
¢

Pollak (1975) -

hd 4
Pollak and Freeman

(1976)

Schlote et al. (1975)

Thgmpson‘_gﬁ al.”
(1981) -

Tong et al. (1976)

Voght -Roh1f & Lederer
(1975)

W /

Y oy S e o

First calf heifers 0,043 Average figures, from
2nd and Tater parities 0,005 alternative analyses
‘ v © with Israeli-Friesian
COWS.
2-yéar—o1d dams 0,126 Study involving stra1ght—
all parity cows 0,069 _bred Herefords. .
A1l parity cows 0,34 From records on proge-
: ny calves of Simmental -
purebred bulls.
First calf héifers’, 0,64 Cited by Phitfpsson
- (1976a)
Skane heifers 0,03-0,05 he estimated for 3
Halland heifers 0,12-0,19  scoring procedures
‘ . of ealving performance
First calf heifers 0;17 Study involving U.S.
2nd parity cows 0,08 Holstein populations
2~ 3rd parity cows 0,05 thed by Berger and
Freéman (1978)
i
First calf heifers (MW) 0,18 . Study 1nvolving :
+ 2nd parity cows (MW) 0,08 two Holstein populations !
.2 3rd parity cows (MW) 0,05 in U.S. (records from |
A1l parity cows (MW) - 0,08 | Mid-West Coop and ,
A1l parity cows (SS) 0,05 Select Sires Inc.). ,
Simmenfa] heifers 0,03-0,08 Cited by Philipsson j
. = (1976a) . ‘
German Friesian heifers 0,03-0,10 g -
German R & W heifers 0,01-0,05 ~/ N
First Ea]f heifers 0;08 Study involving U.S. -
2 2nd parity cows ° 0,04 Hqﬂstein populations.
> 3-year-old cows ../Q,064-0,10  Study nvolving
' ' . Charolais - sired pro-
geny records. Heritabi-
1ity estimated. for 3
definitions of calving
- ‘ performance.
First calf he1fers 0,045 Cited by Ph1lipsson(1976)
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Bellows et al.”(1969)

<1 ‘ \
Burfening et al.
(1978) .

_ Ph111psson (1976c¢)

' Pollak and Freemén
(1976)

- Rice and Wiltbank
(1970)

’ / 14
Table 2. Phenotypic and g%net1c correlations.between dystoc1a and .
other tra1ts of the ca]f or of the dam. :
Traits correlated \ Correlation
with dystocia (or L L
calving score)
Phenotypic~/ Genetic
dam Belvic area  -0,18 to -0 2 J—
sex of calf '-0,26- to —O£47 " ——
calf.birth weight 0,48 ‘to, 0,54
calf birth weight 0,31 0,33
, gestation length 0104‘ 0,21
stillbicth 0,23 to 0,52 0,33 to 0,94
birth weight 0,19 to 0,31 0,82 to 1,01
gestation length 0,12 to 0 18 0,19 to 0,38
calf size Ll 0,89 to 0,97
dam pelvic area -0,32 to -0,34 -—-
. birth weight 0,36 to 0,44 -
calf sex -0,39 ¢ LA
. ’
calf birth weight . 0,11 —---
cow weight . -0,24 ----

Sagebiel et al. (1969)

f

B e e e e i

ratio calf birth weight
to cow weight 0,24 to 0,40

PP



Cady, 1980; Philipsson, 1976) have suggested that"dystocia in first and
later parities- shdbuld be considered separate'thaits. However, a high

positive,genetic correlation of. 0,84 was reported by Thompson et al.
o

(198i), 1hd1cat1ng that dystocia is affected by the same genes’ in all

f‘

PR |
1 <
e

:

4

par1t1es, thus allowing calving reports on o]der dams and hewfers to be
- ?

cq@bjhed in predmct1ng a bull’s calving performance. .

X ¢

N

'The-genetie alf effect .and dam effects are poorly correlated,

dies examining this‘rllatibhship. .Among others, Philipsson (1976c) and

Thompson et al. (1981) reported negative correlations of -0,19 and -0,38,

I
respect1ve1y, for heifer popuTations. Thpﬂpson et'al. (1981) also re-

oported a corre1at1on .of -0,25 for thé cow (second’ and later par%ties)

poputat1on Thus, bu]l evaluations fpr calf effects are, of no use in

'pred1ct1ng daughter group results.

i

" Thompson et al. (198Q) examined the correlated response expected

for dystocia 1f bulls are selected for transmitting ability for pro-

- duction, type,=or both. ‘Génetic correlations between dystocia tran;mit—

ting ability with Pred1cted Difference milk, fat test and dollars were

sma11 or zero, indicating that selection for productwon trawts alone

should not increase dystocia. Genetic correlations for transmitting abi-

1ity of dystocia were -0,28 with a predicted type 1ndex and -0,23- with
a type-production /nde&, 1nd1cat1ng that se]ect1on for type without
emphas1§ on“galving dafficulty would anrease dystocia. The 1ncrea5ed
s1ze associated with high type classification was a major factor 1n the

dystocwa type re]at1onsh1p e .
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Other factors

'0 Gestation length has an-indirect effect on dystocia through

birth weight. Bellows et al. (1971) ?qund s1gn1f1cant pos1t1ve corre-

.lations between gestation Iength.apd calf b1rtﬁbwe1ght (0,34.for Here-

ford dams and 0,19 for Angus dams). Similarly, De Fries et al (1959)

i 'had:@hdipated that calves Carrieg one-day less tjfnlaverage weighed

0,4 Ky less. Burfening et al. (1978) found that percent assistéq birth
1ncreased by approximately 0,70% per,dgy as;gestafion Tength ipcreaséd.
] However, when both birth weight and gestation length were included in

" the model for dystocia, gestation length no longer affected 3ﬁe'trait,

wh14§\birth weight was a significant source of variation.
*Season or month of calving is the most important pure environ-
mental factor affecting dystocia. Results from previous studies

N
o

(PHil1psson, 1976b; Ppllak and Freeman, 1976) jndicated that more

dystocia occurred in winter as compared to summer months.

~ .
v Significant effects of year (P < .01) on calving difficulty

was reported by Brinks et al. (1é73), while Thompson et al. (1981)

1ndi§ated that herd-year-season affecgéa calving difficulty score in

T an dairy breeds. , ' - ' ] )

.‘:1;4}\’
v , - .\
“Scoring Procedure, for Dystocia and Stillbirth
/ S ' Y "
Stillbirths occur wheh viability has sunk below a certain thres-
hold’ 1evel,, and therefore, it is difficult to register Ealf liveability
in any other way than categorically live or dead. However, a certain

post-partum allowance must be Yncluded pnd a calf may be considered

+

4
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st1libirth if it %é born dead or dies within a certain period of time —.’/////////

éhortly after birth. Therefore, certain variations may exist in scoring

»

procedure for sti111birth. In fhost studies the scoring procedure with
two Tiveability categories wag used {Sagebiel et al., 1969; Lasteér an’
Gregory, 1973; Philipsson, 1976; Schaeffer and Wilton, 1976) thh the .
post-partuym a]]owance.being 24'hours except.for Schaeffer and Wj{ton
(1975) who considéred a limit of 48 hours.“~Scoring procedures conside-
ring th?ee liveab1lity categories that are found in the scoring schemes
of the Nat1€ha} Association of Animal Breeders (U.S.) and the Conception-‘
to-Consumér {C-to-C) Charo[a1; proéeny test pfogram;were used by Thompson
et al. '(1981) and Tong et al. (1976), respectively. . In these cases, the
third category ;;rresponds to the post-par%um aﬁ]owanqe.

Ks of ease of ca%ving, 1t'1s‘c1ear-thé% pgfturitﬁon may be more
or less djffxcult, and without being,measuréd on a continuous scale,

several categories of‘91ff1culty can be considered. Number of categories

for ease of calving diffef; however, from one_scoring scheme to the other. / E

Laster (1974) considered two categories (eithér 0 - easy or 1 - difficult)” ./f /V
.o , ) - /

with posterior presentations being recorded-separately. In most studies, // .

-scoring procedures have~d§éd from three (Philipsson, -1876; Schaeffer and
Wilton, 1976). to six categoriesQ(Brinksjggagl.,‘1973). The scoring pro-
cedure éropoéed by the Charolais €-to-C p%ogram and used by Tong et al.

(1976} is difﬁg{éﬁi, with 8 categoriés of ease of calving. Four of these —
codes corrééggﬁd'fa different types of malpresentations.’

-

*.Since«field records_on‘caTving performance’ are‘reported by far-
1 . - \

mers, it is important to propose simple scoring procedures for these

traits. Philipsson gg<gi. (1979) proposed the folTowing classification ' ) /

]
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1« {or coding) of type of.calving:

s

1.

2.

3.

4. Ceasarian sect1oq
5. Malpresentation

\

No assistance requiréd

»

r-° -
-

Assistance.of one person requ1c§§1 no mechanical aids

Assistance of more, than one person required, or mechanical aids

v //f o
- ]
.
. .

Most procedure used for field data collection correspond closely

to such a classification. It is also-important to use more than two

rison with an all - or - none presentation.

“codes; since the heritability estimates are §§nera]1y higher when cal-

B . : \‘ -
ving performance is differentiated 1nto three-or more classés in compa-

@
?

.

In order to evaluate sires fof. dystocia, only data from-single

births after normal gestation periodé, and calves free from visible con-

.genital defects, should be cbnsidered. A gestation period falling

within ¥ 3o of the population.mean is‘considered'horma1. Since the phe-

notypic §tandard deviation of gestation length is about’ 5 days, only®

Q

records f%om births occurring: after 265 - 295 days should be kebt.

of Grizzle et al.” (1969) can be extended to mixed models using Henderson's

(Philipsson et al., 1979):::

4

Methods of sire evaluation for calving ease have been examined

/////:; many studies.

Schaeffer and Wiltgn (1976) indicated that the approach

BLUP (Hepderéoh; 1973) under the assumptions that the body of categorical

data was samp]éd from one population, and that only one function of the

categories is sufficient for'interpretation of the results:

b

——

Evaluation Methods . : o
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- Hypdthes%s testing may be conducted which yield sums of squares which

are d1str1buted approx1mate1y as chi- -squares under the, assumptwon of

4

large samples. These test1ng techn1quLs shou]d be used for categor1ca1

data, -since usual analysis of var1ance are appropr1ate for normally

. T . I -
distributed continuous data. ' .

°

- " . Berger and Freeman (1978) reported that the addition of rela-

t

t1on§hips among sires in the model decreased prediction error of all

bulls by 5%, with as‘much as a 30% decrease fbr some bulls. This de-

H

+ Crease in prediction error was particularly beneficial to. bulls wjth

fewer actual progeny records.

Tong et al. (1976) examined the effect of different definitions -

of ease of calving on estimates of varfance.components. Three definitions

('were considered, with two’ of them combining eaSE/of éa1v1ng and calf sur-

viva],/whiIe a third definition was dqalipg strictly with ease of cal-
. N T *
ving. Smaller sire variance and larger error to sire variance ratios

_were observed for the first two def1n1t1ons, as compared to the th1rd

definition. Accord1ng to the1r f1nd1ngs, selection for ease of ca1v1ng

based on ease of ca]vwng a]one would result in more genet1c progress than

se1ect1on based on scores using ca]f/)ixeab111ty to aid in determ1n1ng

the extent of ca1v1ng difficulty.

-

4

&
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of the calf 15c1d§ed:.

111, ' SOURCE AND_CLASSIFICATION OF DATA ° )

—_—%
o
a

Source of Data

Data tsed 1nutﬁis study were field.records on calving perfor-

©

“mance from herds in Quebec Fnd~the Marit jme prov1nces -enrolled on the

Dairy Herd Ana1y51s Serv1c (DHAS). - Lollection of data on calving per- "‘ff
¥

formance by DHAS started in September 1979. .-

Jnformation required‘to examine calving performance as a trait

]

- 3 . o
o

. ) & i BRI
herd number ' -~

-

" cow 1dentification: breed, contrd] number, Registration number or

.number and 1etter on Nat1ona1 Identification Program (N I.p.) .,

} - - » '

b1rth date of the cow, .‘ : : e

!

calving date'oi ‘the cow . ' .

Q
-

® lactation number.inifaated at calving . .

- H
2

4 |4 . . . . . . .
cow weight: tape measuremeyx at first test day following ca]vrpg, in
- . . B A . . \‘\' .
kilodrams . - i L ] _

service §1re'1dentif1cation: Registration number or_identification

@

number at Céntre‘d'Insémination'Artificie1je du QuébeC‘(C.I.AFQ.)

_sex of calf: 1- ma]ei\g- female; 3- ﬁu]@ip]e birth "

“size-of calf: 1- smalli®2- medium; 3- large’

~

ease of calving: 1—“easy, no ass1stance, 2- slight assistance; -

A

3- d1ff1cu1t hard pull; 4- surgical; 5- malpresen-o

: tat1on © o ' ' '

&

calf survival: 1- a]ive% 2- ‘dead at-birth or within 24 hours post-

partum. ’ S



different ways in the literature. Changes in the definjtion‘of ease

/

=3

' A
Definmition of Calving Performance

. Ease of calving as a trait or calving performance is defined in
{, I3

of calving may have some effect on sire evaluation. To examine this,
,tho definitions have been considered for the trait in Trial I. Even if
a live calf i%)econom1ca11y more 1mBortant than a dead calf, the major

’ -

o

“criterion for scoring was eade of calving in both definitions, since the

’
industry 1s mainly interested in éva]uagrng sires for this s1ngie trait.
In Definition I, a composite traat of ease of calving and calf survival
- /.‘\"(\*\-

’

. ¢ .
was considered. The criterion for scoring 1A this case was primagily

7

.ease of calving with a secondary delineation on calf survival within
ease of calving scores, thus creating five categories of calving perfor-

mance. This approach was to examine 1f additionnal categories due to

-

considering calf liveab1lity, or the-mere fact that talf lTiveability is

. 7/ - -
considered along with type of calving could help identifying those sires

with poorer calving performance as reflected by more ca1v1ﬁg problems and

more calf losses resulting from their use.

e The second definition (Definitton II) was‘concthed withﬂease

of calving on]y,.mafpresentation births being excluded. The reason for
de]etfng ﬁalﬁresentatnons ;rom tﬁefﬁaia was that‘ no 1ngormat1on &;s

&

ayhilable as to the type of presentation or degree of difficulty from
2 p .aeg

those births- Schg%ffer and Wilton (1977) and Burfening et al. (1978)
(easy,*no assistance) and -code 2

' also deleted malpresentations.
In both definitions, code 1,
(slight assistance) were combined because there is no way of establishing

;]

e

‘.
“h
i
© N -
! o
+
.
- .
N
.
o

&
4
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PR
differences between these two categoriés. No assistance may have been
because of the absence of observation of calving, and the dairym&h might
have grovided slight -assistance had he been present.~ An approach sihi—
lar to that of Trial I was investigated by Tong et al. (1976).
For Trial II, the definiﬁion of calving performance considered .

[ d , -
was identical to Definition;II of Trial I. The definitions considered

are fully described in Table 3. -

.,

PO D MO &
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. Sk
i N kTailg/3. Defiritions of calving perforﬁance as a-trait of the calf

Y

Ed :

—2

/“1»«1 —

Code reported on DHAS. form Type of calving .

' Score
3 T : ] - O attributed
Ease of calving Calf condition Ease of calvin ; Calf condition
( ; . ; - ‘ X - : 4
~Definition I ~ k P :
1or.?2 : Y No assistance or slight assist  alive.”" = 100
T or2 , . 2 . No assistance or slight assist dead , 90
Jors : {l 1o~ - Hard pull or Malpresentation alive - 5%
3.0or 5 T2 \ Hard pull or Malpresentation dead - ‘ . " 45
. 4 - 1 or 2/ Surgical -+ alive or dead 0
b N h i N .
’ [ o . Definition II f
R - A ) e : i \ .
. N / Lo . ' . ’ P
1or?2 ) -== ) ) No assistance or slight assist ---- 100
37 < - T Difficult: hand pull ---- 50
N S . Surgical v - - . T S - 0
L8 . .«l) -
i - ™
. v w
» * f -
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" already mentionned available from the DHAS file were used to create a

_ the data tapes. ‘ Cot .

,
.
. / . ‘ ;
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Classification of Data

- ' o - ¢
“ - . oty

Triabl . ‘ ,

a

-Calving records with complete information as.to the parameters 1

e ™

data set in April 1980 which included ca]viﬁgs~reported over a period

of 7.mon£hs‘lseptem3gr 1979 through March 1980). Fortran pregrams were
. : Vi

'y

used on IBM 370 Médel 148 computer belonging to DHﬁS, to read and edit -

s ~ .

4
Restrictions imposed for records to be kept were the followipey

- calvings. restricted to Holstein cows and Holstein service sires

- deletion of multiple births

- for second and later parity‘cowsi cows with gestation 1eﬁgth éf over
. © 296 days and less than 267 days (the mean * 30) were deleted

- eaéh service sifé was required to have a minimum of 2 observations

in 2’ herds to aVojd confounding of "herd and sire effect.

Breeding dates were available from the DHAS filé for second and - B

Tater parity cowg,-but not'for‘first'ca1f heifers. Theréfaﬁe, the‘res-
trictidn as to. the gestation length was -not imposed, for the Tatter. °,
when,éaiCings from all cows (first and later parities) were:in-

cluded, a total of 16653 obséryatidns were*obtaingd fron 2914 "herds.

Subsets of the population were segrup for analysis. First calf heifers b

and second and lﬁtef parity cows were considered separately, and also’
. M i .

combined, as one set. Definition II excluded malpreséntations% thus six

‘subsets of data were prepared and are shown im Table 4, with observations

claégfied according to. sex of célf, month of calving, size of cow at
. R . . R - . . ’ o

-t N ‘ - €
P v N . < . P

e -

e B e



cé1v1ng (Table 4B) and par1ty or age at f1rst ca]v1ng (Table 4C) .X/
Table 4. Trial I: D1str1but1on of “‘calving observations

A. By population subset, w1th number of hérds and number of
sires represented. - . \ )

-

Popu]atioﬁ subséts

?nd and Tater

A11 parity cows First‘ca1f heifers - parity cows
" "pef I  Def11 Def I  Def 11 Def 1 Def IT-
No. of observations 16653 16379 = 4254 ' 4167 12367 12180 .
] - N N . ‘«\ . . N . . » 4 . . . .
No. of herds £ 2914 . 2900 1537 1522 2736 2724
No. of sires - 179 179 137 136 . 156 156
(Y + , * >
e 9 !
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B. By sex of calf, month of ca]vi_ﬁ§ and size of cow
_at calving. )
: Ty ’ .
. Popu]atio'ﬁ subsets - -
A
T, — : g
i . 2nd and later
~ All parity cows *First -calf heifers ~ ‘parity cows
¢ pef I Def II  Def I Def II Def I Def.II
(16653) - (16379)  (4254)  (4167) (12367)  (12180)
Llass- ' sex ‘
w1 male. . 8127 7965, 2087 . 2039 . 6023 . . 5910
2 femile 8526 . 8414 2167 2128 6344 6270
A TOR NS Lo . - '
Month of calving ‘
) F
. . Class- .. month Vo { ) .
" " Sept 79 40) 396 152 148 "249 - 248 -
2 - 0ct 79’ 1921 . 1890 704 - 687 1212 1198
— 3 Nov 79 2061 - 2023 ., 658 645 1399 1374 .
- 4 Dec 79 3458 3406 - . 943 926 - 2508 . 2472
"5 . Jan 80 3486 3411 .- 927 905 " 2553 2501
6 Feb 80 1033 1020 + 257 253 774 765
7 Mar 80 4293 4233 613 603 3672 ' 3622
. Size of cow at calving
Class ‘size é(g) ) N
J1 ¢ 475’ 38ad | 3776 N 1400 1366 72431 2397°
2 476-525 5385 5311 1746 172" . 3627 3578
.3 526-575 471 4138 795 772 . 3407 3357
4— " "2576 3213 3154 313 308" 2902 2848
\ . /‘__,,\___/_/ " i '
v ‘ ' [ ' .
N AN



1 ‘ x' i ?.j
o7
wd' By parity,~and age:at first calving
I - ‘ R ' 2
v ,o Number of observations
Definition I ' Definition II
\. ' o
Parity of the dam (16653) ‘ (16379)
Class parity -
1 T 4268 T : 4182
2 .2 3971 ... 3915
3 3 2705 | 2666
4 4 2138° .. 2099
‘5 35" 3571 o 3517. .
I .
Age at first calving (heifers) - (4254) o (4167)

Class , age at calving (month)

e

1 < 24
2 24-27 1110 1094
3 . 21-30 912 | 887
4 80-33 1002--° .. . .. 985 -
5 .. . >33 79 . 777 S
+ |
4 .
‘ \
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« Trial 11 ‘ : ‘ , .
'l “""-ﬁ""‘_"— B i
- , "' , ¥

‘Trial II examined the &éffect of using records from either all pa-
? . " .rity cows, f{rst calf heifers or second and 1ater*parity coWs on.sire
evaluat1on and Jecommendations as to their use on virgin he1fers based

on a new data set created in Jdune 1981 which included all ca1v1ng records

-
A

with complete information for a per1od of 21 months (from September 1979
through May ,1981). When ca1v1ng51|rom :all Cows were considered, a total
of 121 848 observat1ons werg obtained from 5987 herds. The three subsets S
of data correspond1ng to~the subpopulat1ons considered aré sﬁg%ﬁ in ¥abi§'5.
é]assification of data and restrictions imposed for records to
. be kept were similar ta those'a% Trial I. ﬁgﬁever, the}restrictidn on,
' lor variance com-

/

/ 1_ ' ponents estimation and sire evaluation, but not for preliminary least-

. the number of observations per service sire was imposed

squares analyses - oo L

e

¢

S1nce the 21 months period included cows with more than one cal-

‘ving reported 1n,the DHAS files, only the first single bir:h calving ‘ 7 "l

n
4

. with an identified service sire for a cow was retained. AR ' o,
TabTe 5: Trial II: Distributiorm of calving observations o /
- . ‘, A. By(population subset, with number of herds represented.
b4 i , . - \
P Population subsets
Lo o . . Second and-later

A11 parity cows First calf heifers. parity cows )

. L4
B ' o - ’ - ry i

- : No. of observations 121848 . , 22564 09284 -

No.- of herds " 5987 3535 2 5955

T

-
oo
B e I L R
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B. By sex of calf, month of calving and size of cow

- at-calving. -
:.‘ -Population:subsets ]
‘ o o5 Second and Tater
A1l parity cows First calf heifers parity cows
(121848)°  (22564) (99284)
Sex of calf
Class sex . /
1 male . 10933 Y 49637 i
2 " female 11631 ‘ 49547
Month of calving . :
Class month ‘ N ' s [
] ‘Sept 79 443 152 ! T291
2 - 0ct 79 . 2167 - - 74377 7 1424
3 Nov 79 . 2366 687 r 1679
4 Dec 79 <4001 . ‘ 994 , 3007.-
5 Jan 80 = 4094 977 3117F
. 6 Feb 80 3787 - - 691 3096
7 ~ Mar 80 7497 550 6947 )
.8 Apr 80 . -ok003 C 427 5576
9. JMay 80 - 434 344 3997
10 . June 80 3786 298 3488
N " Jul 80 4012 g 406 3606
12 Aug 80" 5581 S 1209 4372
13 . Sept 80 . 7777 | :::;;5;,;//¢2457 15320
14 Oct 80 . 8820 : , 2586 6274
15 Nov 80. 8784 . 2265 6579
16 Dec 80 . 8478 C1924 6554
17 Jan 8] 8797" . ' 2068 (6729 - -
18 - Feb 81 8159 1 1629 6530 ‘
19 Mar 8] 12101 . 21204 ' 10897 -
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Poputation subsets

- ATl parity cows
(121848)

w . Month of calving (cont'd)

Class

20
21

month’

Apr 81 /
May 81

Size of .cow at calving

‘Class

size (Kg)

1

< 420

421-430
431-440
441-450

~ 451-460

461-470
471-480

'481-490

491-500
501-510
511-520

-521-530

531-540
541-550 .
551-560

~ 561-570

571-580
581-590
591-600

2> 601

4706

2283
12232

5911

4080
" 4952

6523

5717
12382
5785

7590

6080

7917.

7345

5511

4780
4745

4190

4402
14717

o - "?..“,;

752
241

1166
568
60T

1548

1129

1438

1907

1656

3116 -
’ 1315
< 1500

1158
1262
" 1086
677~

522 °

479
369
- 366
701

. First calf heifers
(22564)

wr

Second and later’
parity cows
(99284)

" 3540
1715
1631
4363
2951
3514
4616
4061
9266
4470
6090
4922
6655

6259
4834
4258
4266
3821
4036,

14016

.!
|
¥

- i
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.C. By parity and age at first calving : I{
Parity of the dam ' No. of records
Class  Parity = <7 (121848)
1 1 22564
2 2 29599
3 3 21130
4 4 " ° ’ 16610-
5 25 31945
Ade at first calving {first calf heifers)
Class Age at 1st calving (months) (22564)
1 <21 ' ~ ' 160
2 B2 B . , 144
3 ’ 22 _ . o 481
4 23 T 1315
5 ‘24 , . 2078
6 25 ' J 2063
7 26 | 1995
-8 27 T : 1882
O 28 ‘ S £
~10. ' 29 . . 195
1 - 30 71901
i2 : 31 _ ’ 1571
13 . 32 ) , 1320
14 33 ° \ 951
15 '3/, ’ 791
16 35 ‘ - - 626
17 >36 i 1436
¢ .
§- ,



The number of observations in the variance coméonents estima-
tion and sire evaluation analyses were;reduced for each subset of data
* .Eecause of the;restrjction on the minimum number of obsefve}ions per
sire.~ -The description of thgsg three subdets of data are given in
Table 6. ’ A
Table 6. Trial II: Distribution of calving observations, nuﬁber of
" ¢+ herds represented and number of sires represented in the ;;TJu

population subsets for variance components estimation and
sire evaluation. .

. ’ Population subsets “

Second and -later

AT parity cows First calf heifers ~ parity cows
No.' of observaiions 98300 21081 ‘ 7.6891;
No. of herds 5706 3443 O . 5616
No. of sires rep?esented] 425 796 ' 380

. ¥
',1 Service sires with at least 2 observations (calvings). in 2 herds.

>

i

Tl



: \ IV. METHODS OF ANALYSIS

3

! Similar "analysis procedures wefe used for the Trial I and Trial
o IT data sets on ca1§ing perférmance. The Fortran programs used for the

main statistical analysis were ‘written by B.W.- Kennedy and A.K.W. Tong. .

, Trial T - -
. C Least Sduares Analysis
;- - ‘ -

N~  Fixed effects due to herd, sex of calf, parity (or age at first
{
Balving) of the dam, month of calving, size of .cow at calving, plus the

-

- T - ‘ -- -
(Ve interaction sex by parity were examined according to the‘fo1low1ng

lJ1near model: ¢

. ;; - P ’ ’ ‘ 1
Vigkimn & M FHp # X8 P My e T+ XP o+ €450 ]
. ) /
where Y13k1mn is the observed calving performance at birth of the, ntb'ca1f.
§ is the population mean' ' ‘ /
- Hi -1s the fixed effect of the 1 th- herd
X is the fixed effect of the jth sex of the calf’
b —Pk *is the fixed effect of the kth‘parity.(or agé at first
calving of heifers), with parity classified into four
subclafses for second and later parity coWs (2,3,4, and
. > 5} five subclasses -for all parity cows (1,2,3,4, and
‘ - > %), and into five subclasses of age at first calving .
. for heifers (<24, 24-27, 27-30; 30-33 and >33). . <
; ¢ M, is the f1x¢A/effect of the 1" month of ca1v1ng with
; ' .seven subclasses (September 1979 to.March 1980).
| v | T, 1s the f1xed effect of the m'" size of the dam at cal- Lo
' - ving, with size classified into four subc]asses (€475,
( . o : 476-525, 526-575, >,576)
] ﬁv e



it

- b

1s the 1nteraction between parity (or age at first .

- XP.
. . ik calving) of the dam and sex of the calf.
€5 ik n..1s the random error assoc1ated with the 1Jk1mnth
JEIMM - observation. )

.

The classification and dist%ibutiqo;of observations were as presented
it Table 3,_Sectjoh ITI. Herd’Equations were absorbed in ‘the analyses.

Results of'thegteast-Squares analysis are presented in the Appendix

&

Table 2 to 4.

v

Varjance.Components Estimation

An iterative MINQUE (Minimum Nofm Quadratic Unbiased Estimation)
,(kao, t971) procedure was used.to simultaneously estimate Fi;ed effects
~an¥ variance components, using Henderson's mixed model equation§=(Hen—
derson; 1975) It may beinoted that MINQUE est1mat1on of sire’and er-
ror'var1ance components 15 a stat1st1ca11y valid~ procedure for a trait
.such as calving eaSe, s1ncé jt does not depend on any distributional

assumptions. ' ,

* General Mixed- Linear Model . . S

B

o ' ,
The fo110w1ng general mixed linear model was used:

v
¥

‘ Y = Xb'+ Zu + e ..
where y 15 aavectOr of observations\éﬂ\order n x 1, for n = total
‘ number of observations =

-X is an incidence matrik describing the association of the
observations with-the fixed effects listed above

b is a vector of unknown fixed- effects of order p« 1 .

-+ Z  4s an 1nc1dence\matr1x descr1b1ng the %ssoc1at1on of the
observations with the random sires :

St o



AN
. e, : 2
u is a vector on random sire effects»of order-q x 1 ~(0,<7$
sires were assumed unrelated o

1)

e is a vector of random ernd? of order n x 1

Additionnaly u and e are assumed to be unqorre]a#éd -

. . S
The mixed model equations were:

X'x X7 Q B) (X'y ,
Z'X  7'7Z+D u 7'y |

©
L p .2 :
where: "D =, 1, assuming o-g and c‘g are known.
7.
US . 4
groced@[g ’
in partitianed form, the mixed model equations are:
X'X X'Z... b X'y )
v 2 =2 A ) =
Z'X 2'7 + 5 /61 u WA b
P e 3 ’
. ,~2 r~2 : ‘- 2 2.;
where o and o are prior estimates of o and o
. ‘ ) . .
Let T be a éymmetric generalized inverbe of the coefficient matrix:
(XX X'z ) e [ oo ”beﬂ B
" \Nzx zz+0/) 7 I .
' Tbs Tss{f'
Then sums of squares are computed: / ’
. . T v
t. = y'y-B'X'y-QZ'y-G‘G‘GZ/S'Z
) > e.” s .
T I L S L S R
> T Lo .
and coefficients
0 S S s &2 '&2 : o
P00 = n-r-gq+ T?; ggc'tr Tss Tss ~e e, ¢ .
- i=1 J;] . "O‘_ 5_-2
a ‘i N j ~ﬂ‘ °
) s s rﬁ @
where r = rank of X i ' o

.
“ \ '

. 1
*
. .

/ i
. .-
.

Vb e o e s e i n®




62 2 S .
= e ‘ tr 7. - % trT
0s S 11 =1 5S
0 v
~2 \2 ~2 -2\ 2
hd 2 G‘ »
P =[Ce i Ce + tr(T_)
SS :—2—“ ) qs 2 tr TSS *é'-z-j z SS —'8'*'2-.—
Us . ‘ s NCg /
Def%ning '
- P . .2
00 0S to ? G,
p = , t = and Gg. ~ N
Pos -~ Pss A\t - g2
. } N s v
‘ ) 2 ‘ ? ’ ) '_ " ‘ ) B
, then MINQUE of'G™ 1is ‘ ‘
2 1 ° ‘.
G = Pl i \ -
and var (0'2) 1 : g )

This process can be repeated 1fara£1vg1y OntiJ convergence such, that
82\:: 82-° ' ' ‘ b

‘ ' : -
4 B N *

€ . -t T -

Prior estimates and itération - co L

, These soqut1ons reqU1re a start1ng ‘point or pr1or est1mates of

1

PO

. :%bfz i%;z . The start1ng ratio can be est1mated by techn1ques g1ven by

5

L 4

L34 ! . L .
accordvng to the,popu1at1on cqns1dered o - } R
‘Zl D .
Let = J . ,
’ - I‘ t N s
LI » . N I
i - - * _ ’
. , ' ' ‘
1 ) *
- ’ ]
N % < 1 . ‘n 3
P ) N A . \
\ . ' 4 * ;‘
\ ; . ‘41 - .
‘: 1 - [y f‘

)
?

Schaeffer and Buﬁns1de (]974) .gince her1tab1L1ty‘est1mates for ca1v1ng

- 0 ’ 1

LS B
£ y % «

.ease as a discrete ﬁrant.have been demonstratgd tgvdecline with inerea-

s%nb pé?f%y, (Pollak "1975), diffeﬁént starting ratids have been used:

BB b, P Y bl

e
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ting ratio (o'g /(,-g). The first estimates qug /G

P N .
h st - ’
. . .

.’h5/=‘ 46l - \ '.,"h - ‘ ~

then h? = 4/(1 +r) T

¥ . b
T

Thefefore; h% estimates for_calving ease as a discrete trait reported

. from previous studies can be used to provide some knowledge¥of. the star- .

2

. prdduced the

v N N -y !
first set of solutions and estimates of vardiance components¢ These re-

—_ 5

sults were then substituted and thg/ﬁeﬁféquations forned- and solved.
7 .

Repea}ed rounds of iteration wefé run u51i1_fhe difference ‘between’ er-

ror to sire variance ratios in two successive rounds were < /.01/.

I a4 N . - . N - .
Input ratios and ratios in successive rounds of iteration are

3
°

°

found in Apandix‘Tables,S;G and-7. : ‘

-

-

Mixed Model Analysis -

- , ‘ : p ‘
. C v ;i N\

, Service sire was included as a.random effect in the following

¢ -

mode 14 ' el \ '’
T L
4

Vijkimno = HH Ry + Xy # Pt My T+ XP o+ Sh &4 5kTmno
' vy s - . . ' / o
where Yijk]mno’ I ,_Hi,,xj, Pk’ M], Tm and Xij are‘as alréeady des
cribed and where: . . s ’ -

S, .1s the random effect associated with the nth sire ~ (0, q'z )

is the random érror—asbociaféd with the 1jk1mnoth record.

&3 ik Imnd -



R "1‘% ' - -
“This model was™ analyzed according to ﬂINQUE procedures for the
» \ —" -ty . . ‘\'

two definitions and for the_three_subpoﬁulatidns considered. This pro-
vided %§t1métes of the variance components, best Tinear unbiased esti-
mates of fixed effects {(BLUE) aﬁb best linear unbiased predictors

\
. (BLUP) of" random effects. ' _ ! v

Heritability estimation N .

Heritability may be defined as the fraction of total phenotypic
yariatioﬁ attributable to genetic difference. In this study, the henii

‘tability was estimated by the Paternal Half Sib (PHS) method, assuming

AN *
that sires are unrelated. '

_ 5 4 6;2 4 2;2
% h . S - s
£ Az AE /\2 \
: a G. Yo )
P s e . . E

- A . \ b . @
where 8-2 15/&he estimate of the'sire variance ‘ :

Lo 32 is.the estimate of the efror variance
- ’ \
2 * e
P

. G- .is therefore the estimate of the | ic variance.

. Tﬁese,estimates do not ﬁécéééari]y yfe]d the true heritability of the

- irait -“calving ease - since herffébi]ities from discrete variable ‘com-
_monly are adfust;d~hpward% ‘However; these h2 estimates reflect the er-’
.ror to sire variance ratio for BLUP since we are. dealing with the dis-

rerete trait ‘and ne§ the underlying normal distribution that can be

assumed. , A

. -
G SRR it hriruten b



" be grouped.

- . Hypothesis testing

ep
P

\

Categorized traits such as ease of calving are not oisgributed

'nonmally but may have an underiying normal distribution. Conventio%a]

tests of hypothesis may therefore be inappropriate for such tcaité.r

In this study, hypothesis testing has béen conducted which yield'sums

of squares which are d1str1buted approx1mate1y as chi-squares under

" the assumpt1on of 1arge samp]es. This can be ach1eved by mu1t1p1y1ng

the sums of squares obta1ned from,geneca1ized Teast :squares by a sca-

11ng factor (t) These testing techniques have/been proppsed and are

fu]]y exp1a1ned by Schaeffer and W11ton (1976).

Scal1ng factors for th1s study qre preseﬁted in Append1x Tab]e 1

- Trial 117
Least Squares Anainis
r N
The observat1ons in the data sets created for th1s part of the

study .are c]ass1f1ed and d1str1buted as given in Table 5 of Section III

~

A f1rst 1east squares ana1ys1s was run to determ1ne if some subc1asses.

| -

" of the effects con§1dered,(month, size, parity or age at calving) could

¥ 'k

N For this, the.following model was used:

Yijk]mn =kt Hi + Xj +'Pk * Ml ¥ T * e1Jk1mn

Yijk]mn ‘1§hthe observed ca1v1ng performance at b1rth of the

where:
’ n" calf. *

a
-

M . ’is the population mean
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-

eijk%mno

40

is the fixed effect of the it" herd

th

35 the fixe effect of the J° sex of calf

'is the fixed effect of the k™M parity 6f the dam (or
‘ag%_at first calving of heifers), with parity classi-

figd into
cows (2,3,
COWS (1,2,
at first

our classes for second and later parity
and> 5), five subclasses for all parity
4,2 5) and seventeen subclasses of age

alving of heifers (from <21 to 36 months).

is the fixed effect of the Lth month of calving, clas-
sified into twenty-one subclasses (from Sept '79
through May '81)

is the fixed effect of the mth size of dam at.ca1v1ng,
classified into twenty subclasses (fromg 420 Kg to-

> 601Kg). .

is the random erro® term assoc1ated with the- 1Jk1mnoth
observation:

Herd effects were absorbed in the analysis. Résults.of these

- t

pre]imiqary analyses are presented. in Appendix Tables 8, 9 and 10 for

/

all parity cows, first calf heifers, ~and second and later parity cows,

i ¥ . 4 . . l ’
respect1ve]y. According to- these results, the classification for the

©

effects of month of calving, s1ze of dam at ca]v1ng, and parity (or age

——— e ——

=i

at first ca1v1ng) was mod1f1ed as f011ows

.

o -

[T o SR SRR

)
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1., 41
" Population subsets
. . . Second and later
A1) parity cows First calf ‘heifers parity cows
Season of Calving
Class /
B ~Sept. 79 - Mar. 80  Sept. 79 - Fep. 80 Classification
. . . unchanged -
2 v Apr. -80 - Sept. 80 . Mar. 80 - Sept. 80
' ~ (21 months
3 - 0ct. 80 - Feb. 81 O?t, 80 —_Feb. 81 subclasses)
4 Mar. 81 - May ' 8. Mar. 81 - May 8]
' Size of dam at calving t"; , L e
Class
1 <480 Kg “Cov. T (body weight) < 440 Kg
+ . ’ ’ . i RN
2 >480 Kg . ° - Cov. 2 (body weight > 440 Kg’
, _Squared) -
Pamity (or age at 1Ist ca1viﬁg),
Class | | )
1 ' 1 , ' <25'ﬁon§hs ; 2
2 32 . 25 -' 34 months .3
3 . - .+ >34 months 4T
4 —e T - ' 55 .
!
[4



W1th the c]ass1f1cat1on of data modified as ment1onned above,

" a new.series of least squares ana]yses was performed, to determ1ne the
effects of thé identified factors and some of ‘their interactions on cal-
ving performance. The mode] used for a11 parity cows and second and

later parity cows was as follows:

{ .
Viiklon = M "%Pk wMy T KR+ KT+ PT

s

* XPT jem * %4 sk mn - ' ‘o R

is the observed calving, performance at birth of the nth

where: Y. . -
ijklmn calf

u is the population mean

th

H. 1is the fixed effect of the i herd

th

X. 1s the fixed effect of the j sex of calf

Pk is the fixed eftect of the k th par1ty of dam, with pa-
. rity classified 1nto two subclasses for all parity cows,
and four subclasses for second and later parity cows.
. M1~'1s the fixed effect of the 1 th season of calving, mith /

season classified into four subclasses for all parity K
cows, and twenty- one subclasses for second and later '
par1ty COWS ' )

) / T is the fixed effect of . thetylth size of cow at ca]vwng,
with size classified into two subc]asses .

XP.,* is the fixed effect due,to the interaction between sex

. ik of calf and parity
£ XT.. s the fixed effect due to the interaction between sex
-~ 3™ of the calf and size of dam
PT,, is the fixed effect due to the interaction between pa- o
rity and size L '
XPT.km is the fixed effect due to the 1nteract1on between sex -
J of calf, parity and size of dam

- eijkimn' is the random error assoc1ated with the 1Jk1mnth obser-.

“vation. ) - T

-
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i

4

'For first qaif heifers} a simi]ar model was used, except that

size.at calving was included as covariates for linear and quadratic

effects of body weight in kilograms.- The interactions with—sizg weﬁe

t

not in the model, which was as follows:

" where

1

first calf heifers or second and later parities. For all parity cows,

.aTT main effects and 1interactions tested were highly éignificant (P < .01)

‘ 2
Vigkimn = B P HpE Ky P M 005 an 020 it
- ,
* Xk &53kimn _
I ¥
Y H., X. and e, are’as already described

igkimn’ B Ty 2y ijkImn

'P, s the fixed effect of the k' age at first calving,

classified into three subclasses C . ‘

M] is the fixed effect of season of ca]Qing,'c]assified
into fourjsubc]asses

%

is the covariate body weight in Kg : ;

0°| is the covariate body weight squared

e Xij‘ is the i1nteraction between sex of calf and age at -

first calving.

{
None of the interactions tested were significant in the case of

except™the interaction between parity and size which was significant

(P < .05). (See Appendix Tables 11 to 13 ).

.

'»
I3

o \

[

Mixed Model Analysis

The service sire was included as a random effe¢t™in the three

models set up for the three subpopulations considered. These models

.were as follows:

-

[}
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“

(1) A1l parity cows:

Yijklmno = H o+ Hi’+ Xi,f Pk + M] + Tm +’Xij + XT.' + PT
* XPTsem * Sn % i 5kimno

(2) .Second and Tater parity cows:

Yijk]mno =R Hi * Xj * Pk * M] * Tm ¥ Sn * e1'jk]mno
{3) First calf heifers?. . n
) - | 2 :

o Vigkimno TR P Hy A Xy Pt Myt D04 sy 000 5k F Sy

ST ¥ F%jk]mno
_ / : . * ,
where Yijk]mno’ E , Hi’ XJ, Pk, M], Tm’ 0 and O are as previously
described, according to the susbopu1ation considered, and-

s, is tbe random effect assoqjétgd with the nt" sire r-(O,o‘g )

13

is the random error a;sociated with the 1jk1mnoth

eijk]mno\ obseér-
. o
vation. .

’

A\
" These models: were analyzed according to MINQUE procedute to obtain es-

timates of variance components, BLUE of Rixed effects and BLUP ‘of ran- -

dom effects. Considerations on general mixed linear model”and procedu-

= . ¥
re have already been explained in this section.

- Rank Correlations

i

4

Correlations for sire rankings fgoﬁﬁfheAdifferent popd]ation sub- =

A »

sets used were calcu]ated'according to Kendall's rank correlation coef-

ficient of two variables (Siegel, 1956).

tye,

i

Amre e O -t gz a0 S

g 1
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_~ V. RESULTS AND DISCUSSION . :

"~ Frequencies of Dystocia and Calf Mortality

Freguencies 0% calvings falling into each category as reported
by dairymen on DHAS forms have been analysed in both parts of this stu-
dy (Trial I and Trial II), and these are presented in Table 7, for the
three.subpoputations. Lodk1ng'at_the whole population (all parity con),
it appears that 29% of cd]vings in Holsteins required some degree of as-
sistance‘(codes > 2), assuthing that malpresentation cases reported were
assisted. | ' ' . /

| +Something that aﬁreédy waé suspected is observed when looking
at‘figures from the other two subpopulations: first calf heifers égefri-
enced much more calving probléms than older ows, with. 40% (40,3% 1n :

Tr1a1 I and 39,9% in Trial I1) of their calvings receiving some degree

of ass1stance (code 'y 2), as compared t0.25-26% for calvings from older

LCOWS. Th1s trend 1s in- agreement with other studies w1th Holstein cows

LN
*

(McDaniel, 1981; Cady et al., 1981). Percentage of assisted births
among firstpcalf.heiferg is higherlin'this study than tpe figures repor-
ted by Pollak’and Freeman (1976) who found that 29% and 34,1% of births
from heifers required assistance, in a study which examined thé same
trait in two Holstein podu]at1ons in United States:

The association of calf 1osses at or near the time of b1rth with
typé of ca1v1ng (or, degree of d1ff1cu1ty) is 111ustrated in Tab]e 8,
fw1th values obta1ned from the 1arger data set (Tridl II). Percent can

morta11ty represented 3,9% of §a1ves delivered among the whole popu]a;‘

tion (all parities). This result is slightiy Tower than figures repor-
- . K . !



uTab1e 7. Frequency of calvings in each Category as reported by Holstein Breeders, for each po-

pulation subset. .
Population subsets
. <% . . A1l parity cows "First calf heifers =~ Second and later parity cows
.Code Type of calving : - - -
o Trial I - Trial II STrial 1. Trial II Tria\ld  Trial II"
. Com (@) (%) (%) (%) (%)
1 "Easy, no ‘assist. 70,8 - 71,3 C 59,7 « 60,1 74,6 = 73,8
2 Slight assist. 21,8 22,5 25,4 26,8 20,6 - 21,5
3 Difficult: hard pull 5,3  — 4,6 11,5 10,4 3,1 3,2
4 Surgical - 0,5 - 0,3 1,3 0,8 0,2 - 0,3
5 Malpresentation L oe . S1,3 2,1 - 1,5 1,2
TOTAL . 100, 100 - 100 100 100 100
: o y .
No. of observations |, : - 16653 ' 121848 - 4254 22564 1123867 © 99284
- » s - &
: 'i E
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Table 8. C(Calf losses at or near time df birth associated with typée
of calving, for each population subset.

-~

£

Pepulation subsets ' o

—

Second ana later

Code Type'éf AN parity cows First calf heiférs . parity cows
- calving ' : . — -
% No._ % No. - % No.

- ey : - -
1 No assist. - . 2,4 ° 2085 3,9 - 529 . 2,1 1539
2 Slight.assist 3,0 ' 822 4,6 279 2,5 . 534
3  Hard pull © 22,4~ 1235 27,6 648 18,4 584
4 surgical: 40,0 - ‘146 40,5 730 . 4050 119 .
5 Malpresentation 29,5 - - 467 39;0 o, 167 - 26,0 - 310

= N ] ' w . 5

Overall “3,9 4775 5. 1696 3,1 = 3086

P

3
ted by Thbmpgéh ggiglf,(IQBT) who found a-calf mortalityflate of 5% in

-~ =i

a population of the same breea‘in the U.S. The proporgion of calves re-
ported déad at.or near time of birth was more than twice as high for cal-’

L d - o, .
vings from heifers as compared to those from older cows (7,5% vs 3,1%,

!

resgec%iVe1y). Depending on the subpobu]ation considered, percént calf ;
T . ‘ ‘e ,
losses within code 3,(harq pull) was 6 ta 9 times greater than mortality

“associated with unassisted births. Percent mortality within code 2
[ .. . . : ‘ \ .
. (slight assist) was close to the corresponding figures for code 1 (unas~

-

sisted) suggesting that these two éatégorieé can be at}?ibuted almost

equal economic, weightings as far as calf losses in concerned, but with

some difference due to a few extra labor expanded fp? calvings: of code 2,

* ¢ ™



48

[
<

Y As expected, the more severe calf losses were associated with
7

surgical calvings, with 40% of calves born this way reported dead at

2

or ﬁea? time of birth, regardless of the pepulation considered.
_The association‘pf calf losses with type of calving has been re-
, ported from several studies. Lasier/and Gregory (1973) indicated that

losses at or near time of birth were four times greater in calves expe-

~

riencingldysﬁocié than in those from normal births. Other researchers

rebortéa f{gures in agreemenf with these (Laster g}fgl., 1973; Brinks
et’al., 1973; Philipsson, 1976a; McDaniel, 1981). These figures of

. . Y

1. calf-losses associated with type of calving suggest that reducing the .

LN a o . “.
. incidence of dystocia wolld result in important reduction in calf losses.
St N : . .

Y

Ve
M

Galving. Performance Scorés | .

. According to the code reported oplDHAS fqrﬁ‘andqto the defini--
vtidh\gdopted for, calving perfermance, d scoqe'was aftﬁﬁbutgd for any

"giveh observation. Meai~calving ease scgres and freguencies, of' cal-
vings falling in each géw category created appear in Tables 9, 10, and
” 1 - N

1T for Definition I, Wefinition II (Trial I) and for the scoring proce-
* ’ r - . . o

*dure adopted“in'T;TEi II (which is similar to Def TI); respectively.

Téng_gg al. (1976) used scoring procedures'simi1ar to“thésg used in

this study, and the data used by these authors were from‘GharoLajs?c-

com-

¢ !

-

- to-c program, whiﬁh includes on]i cows at least 3 year o]d.r.Nhen,

bparjng the frequencies frém'theirfstudyzikth freéuencies from older cows

s

T ) . . - . .
S 7in %p1s study, one can observe that frequency of surgical calvings is,
= 0 1Y .ot ¥

simil%r in both populations, while other.degrées of difficulty show lar-

ger djfferences. For example, calvings scored 100 in this study re-

- : . o b PO
. .. . // )
.
. .
- o
\ ' :

-

-

&
¥ a
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presented 937 and 96% of the observations for Definition I and Defini-

a f

tion Il respectively, as comparéd to 88/ and 93% of the obserYatdons . \ .
from Charolais pOpu]atlon for the corresponding scoring prqceduref.'

These differences are not surprising, since 1t is, known that more fre-

quent calving problems were experienced with the use of Charolais sires

in beef cattle populations.

Table 9. Trial I: Frequency of observations 1n each category of cal-
o _ving performance and mean calving ease scores by population
) subsets, for Definition L.

%\- .

[

A
Population subsets

'

Second and later

¢ . - . A1l parity cows First calf heifers partty cows
,(]6653)° ‘ (4254) - +(12367)
T - R . ) . . TTTTTTrTm T sm T E T
Performance ~ Score - Frequency (%) ’ -

&

No assist or sligh : -

assist : E . e o ) o
Calf alive 100 - 90,4 -81,8 ' - 93,4 s
No -assist or slight. . .

assist B 8
Calf dead , 90 2,2 3,4 1,8

Hard Pull or M.P. : . s . l )

Calf alive 55 5,3 9,4 3,9

Hard Pull or M.P, o7 d . . °

Calf dead 45 1,6 ’ 4,1 0,7
Surgical . L , 9 -

Calf alive-or dead O 0,5. 1:3 : 0,2

Mean Calving Ease Score- 96,02 . 91,86\ -97,47




Table ]O; Trial I: Frequency of 0b&ervat1ons in each’ category of ca]— © e
* wing performance and mean calving ease- score by population ’
subset, for Definition II.

—_—
L)

Ia

’ ‘/ ' ' ‘ Population -subsets Ve
13 7 ' N _-.»,__._-_._.‘_

' Second and Tater

. A1l parity cows 'First calf heifers parity. cows
| Ce o (16379) (4167) (12180)
Performance Score . Fredﬁpncy (%) .

]

No assist or ' ) .

slight assist - 100 94,2 . 86,9 ' 96,7 _
Hard Pull . 50 5,4 ‘ 1,8 . | 31 °
Surgical o 0 " 0,5, o 1,3 0,2
Mean caJQing ease score 96,83 - 92,79 - 98,22

o : honaiaida e

Table 11. Trial IIt Frequency of observations in each éatégory of calving
- « . performance and mean calving ease score by population subset.

o’

. Population subsets . -

_— -

) ] - . Second and later
- A1l parity cows First calf heifers parity cows

L

—

Performance Score ) Frequency (%) : g :
. — ” T*r/‘
*  No assist or : N "
slight assist 100 95,Q : 88,6 : 96,5
Hard Pull " 50 4,7 10,6 . 3,2 % -
" Surgical 0 0,3 =~ 0,8 . - 70,3
‘V) P | : ’ : - n > o ° ,

{ Mean calving ease score 97,55 . 93,90 ‘ -98,12 .
\ Standard deviation 11,87 . - 17,57 s e
A\, — & L3 1
«\ ) - — poy i

- . | . i
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Fixed Effects

At o bt

Fixed effects included in the models to account for known source .
of variation were sex of calf, parity (or age at first calving), month
- ’ \ . .
(or season) of calving, and si1ze of dam at calving. The' significance

lTevel of these effacts appears in Appendix Tables 2 to 4 for analyses in

Trial I, and in Appéndix Tables 8 to 13 for analyses in Trial II. ‘

In Trial I, results from least squares analyses were similar for

v

both Definition I and Definition II. For al] parity cows, sex of calf, -

LI

- ’ .
parfty and the interaction sex by parity were highly significant, while ™ |

PRy

month of calving and size of dam were not significant source of variation.

For-first calf heifers and second® and Tatér~par1ty cows, sex of calf was

the only Significant soyrce of variation on calving,perfoqgance (P < .01).

According to” the rqsults from analyses with the“larger data sets "

[

(Trral 11); the least squares estimated differénces (LSE) of main effects

X e ks Lok oo

on calving ease score appea} in Figures 1 to 9, Each subclass of an ef-
fect is expressed as a deviation from the last subclass which is set to

qQ ! ‘e ,
zero. These illustrate the results from analyses before;mod1f1cat1on7.

-

of the "tnitial classification. The sjgnificance'of these effects éppeér»

[N

in Apbendix Tables 8, 9 and 10, for all parity cows, first calf heiferE:\

®

and second and later parity cows, respectively.

»

Sex of Calf ) : o

-

’ e : (3
As expected, male calves consistently experienced more dystocia

-

than female calves, this effect being a significant source df,varihtion

(P.< .01) on c%lviﬁé ease score in all analyses and for all population

0
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subsets considered. However, the difference between <calving ease scores
for male and female cadves were smaller in second and later parity popula-

—

ti6n< as compared to first calf heifer population (see Figure 1). This ’

.s\uggests thfa; the interaction sex by parity is likely to be“i'[nportanit when

all pariiies are considered for analysis. The sex by parity interaction

" was s1gn1‘f1’cani: only in the 4ana1_yses which included all parity cows, and

8

is illustrated in Figure 10a. This result regarding parity by sex inter-.

—_—

ac;:ion is supported by PoTTak and Freeman (1976). \ .
" The higher fr

equency of dystocié observed at birth of male calves

may be due to heavier birth wyeights of males. However, Pollak anddFr;eeman

(1976) found that sex of calf remained significant (P ¢ ,05) with calf

size in the model, indicating that differences in sex gther than size,
suth as structure‘or hormonal differences, may exist.

Sex of g¢alf has been reported as a significant source of varia-

tioh on calving ease from many previous studies (Bellows et al., 1969;

Rice and Widtbank, 1970; BeHéws et al., 1971; Brinks‘_e_g'_gl., 1973; Las-

ter et al., 1973; Pollak and Freeman,. 1976; #Philipsson, 1976; Tong et al.,
et al 7 g et al

1976; Burfening et al., 1978, and others).

*

Distribution of observations for Trial II in Section III indica-
tes that the sex ratio (M : F) was as follows, for calvings from all pa-

rity cows, first calf.heifers, and second and later parity cows, respecti-

3

vely:.

“
2

49,7 : 50,3; 48,4 : 51,5; 50,0 : 50,0.

ot bt
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CALVING EASE SCORE

(Expressed as a deviation from last class)

- 0,0 4

53

0,54

-0,5 4

-1,0

-2,0 J
-2,5 4
_3,0

_395 -

-1,5 J

7
e 0.
-/ /
7 [ —
J /
/
i =
b

T
~

ALL PARITY COWS

-

FIRST CALF HEIFERS - -2ND AND LATER PARITIES
SEX OF CALF -

Figure 1, Leastlsquare‘s estimated -differences for the effett
of sex of calf on calving ease score. :
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Parity

Effect of parity on ca1v1ng ease score was highly s1gn1f1cant
(P <.01) when all parity cows were cons1dered Th1s is COns1stent

with mény previous, studies (Laster and Gregory, 1973; Brinks et al,,
8

1973; Polﬁaﬁ and Freeman, 1976; Philipsson, 1976a; and others). Calves

born from first calf heifers experienced much more prob]em than those

1

\
born from 'cows at the?? seconﬁ an?>1ater calvings, as illustrated in Fi-,

gure 2. The difference in ca1v1ng ease score was pronunced only between
* v
first parity and later parities, while differences between second and

later parities were very small.

. Tﬁerefore, data were classified into two subclasses régarding pa-
rity - first vs §econd and greater -:for further analyses with'a11 parity
cows. ThougH effect of parity was not significant with second.gn;‘1ater

parity cows, the effect Qf‘parity was included with four subclasses (2, 3, .

4 and 3 5) ‘in the model for analyses of the secqnd;and later ﬁarityprpu-‘

Y

. » .y .

lation subset.
. According to Van -Dieten (cited by Philipsson, 1976b) it is the
mere fact that the p(bcess of parturition takes place for the first time

that causes thé difference between heifers and cows, rather than age.
: : ?

Growth and skeletal development after first calving and a more favorable

]

relatiéb‘be%ween calf and cow weight for éqws are’other explanations for .
such a difference, despite the fact that calf weight is greater at later

T
parities.

% . ‘
[ "t

N . - .~ N
N v
- ' 0
o . . . .
. .
at - ) ‘ S .
. .
. - * ~ e
. .
&
3 * A 5
* 1
\ ’ - * - .
:
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CALVING EASE SCORE

-

(Expressed as a deviation from last class)
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PARITY NUMBER . n
Figure 2. Least squares estimated differences for the
effect of parity on‘calving ease score.
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Age at first calving

- e

The age at first calving effect was -included in thexmodel whiEh
considered only first calf heifers. - Age at calving was classified 1q;0
-17 subclasses for'preliminary ana]yéis in Trial II" (frqm < 21 month té
2> 36 month old, by increment of 1 monthi. As seen in-Appendix Table 9,
age at calvirig was not a‘!’pnificant soufce of variation on calving eése
séore. "Philipsson (1976b) also e;amined_age at first éa]ving, and repo}-
‘ted it to be s“gnificaﬁt in some populations,’while it was not for other

~ populations. In all‘case;, he observed that calving diff1cu1ty'tenaeq to

“be least at intermediate age. Least squares estimated differences for

agé at fﬁrst calving are illustrated in Figure 3. With the exception of
\

the subclass 21 month ald, calves. born from heifers younger than 25 months

“
<

_ born-from heifers in the 9 subclasses from 25.to 33 month old (inclusive-

[

1y) were those exper1éncing the less d1fficglfies, wH11e calvings from
heifers > 34 month old tended to be more difficult again. Poorer perfor-
m;nce of oider heifers vs those at 1ntermediaté age may be due to g}eater
.fatness with fat depots 1n the birth canal; along with a higher degreelbf
1ossificayjon and stiffness of the pé]vis.

| For further analyses, classification with respect to age at first
ca]v%ng was modified, with only three groups of age being cregféd (r< 25
month, 25-34 month, and > 34 month old). Distribution of the data (Tab]é

5¢, Section I111) indicates that 18,5% of heifers calved at age less than

~ .
25 month, as compared to 72% calving from 25 to 34 month old, and 9% cal-

~~ving at 35 months and older.

experienced more difficulties than those bern from older heifers. Calwes
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CALVING EASE SCORE

30 32 34 236 .

24 26 28

e
v

AGE AT CALVING (MONTH)

.
¥

Least squares estimated differences for the effect of
age at first calving of heifers on calving ease score.
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. loss of income for producers.

. of month was found to be non significant,

~ e

/ R .
Though. the effect of age at first calving on calving ease appears

to be small, still some 38% of first calf Heifers were calving at 30 month

and oldér. Late calvings from heifers have been shown to represent a net

! .
1 [{ ., ‘ . -
Month of calving ! B

- 2

The month of calving effect, wiEh 21 subc1a§ses in the analyses
for Tkigl Il Sfrom Sept 79 through May 81), was a highly significant (p k.p])
source of variation on calving ease score for the three éubpopu1ations con-
sidered (Aépend1k Tables 8, 9 and 10). Injthe analyses for Trial I, effect
Lut this may be explained by .the
fact that the'period covered in Trial I correspond% c]gseiy to ﬁne éeason
(wintef), as defined in a previous study (Pollak and Freeman, ]976)'. -
_ Least squgregaestiﬁated diffénences in Figures 4,5 and 6 i]lﬁstra—

te effect of month of calving on calving ease score for all parity cows,

first calf heifers, and secopd and- later, parity cows, respectively. These .

indicate that more dystocia is experignced in winter months than during ..

summer months, which is consistent with results from previous studies’
(Pollak and Fréeman® 1976;‘°an'Hpsson,"1976/b). Season delimitation does
not appear constant from one year to the other (whicﬁ woufd be % year.ef-
f;ct), or~from'one subpopulation to the othér. In the'ana]yseé/for all

périty cows and first calf ‘heifers, classification of month of calving

‘was modified according to the trends from the LSE, as previously *indica-

ted in Section IV. For second and later parity cows, seasona]'trengs

were not apparent, a]thoubh the effect of month was found to be éignificaht.

, K . . 0
: .

s e m -
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(Expressed as a deviation from last class)

CALVING EASE SCORE

0,4 -

0,2 -

Lol MONTH OF CALVING

Figure 4. Least squares estimated d]fference for the effect of m//ih~e£~ea1v1ng on

Z ’ calving ease score, all parity cows.
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CALVING EASE SCORE

(Expressed as a déviation from last class)

1 LI BENE rﬁ'rrlTi T v r 1 LI t_'"

S 0 N D d F M A M O 3 A S 0 N b.J F M A M
.. MONTH.OF CALVING

Figure 5. Least sguares estimated differences for the effect of month of calying on

-

calving ease score, first calf heifers.
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0,2

CALVING EASE SCORE

’

(Expressed_as 'a deviation last class)

\ 1] } | A ] . 1 L] [ ] 1 k] L 4
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0 N D J F M A -M"J J A S 0O N D J F M A M

MONTH OF CALVING'

Figu?e 6. Least squares estimated differences for the effect of month of calving on ~
calving ease score, second and ]ater’parity COWS. - :
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o Classitication of month was not modified for the secono~anq\lifer pari-

&

ty subset.

Hypothesis explaiﬁfng this seasonal effect may be, first, cows
calving in summer may be in better'physica] condition to calve. Secondly,

dairymen may have more time in winter to Witness'ahd aid in de]tverv of
calves. Some effect of the day11ght on ca1v1ng performance cou]d also

be suspected, s1nce the. frequency of d1ff1cu1t ca1v1ng is on the decreaee

[

a few months before the cows_go out to pasture " Seasonal effetts on ges-
. h
“tation length and birth weight have been reported (Philipsson, 1976b;

Fisher and Williams, 1978) with gestation length being shorter in spring

?

and summer, and the lowest birth weights#re%istered n the same period.
CIt could then. be suggested .that seasonal effect on calving performance is

vat

associated with gestation Tength and ca]f size, However, Ph1l1psson (1976b)
© found that adjustment for these two factors d1d not not1ceab]y alter the:
: effect of month on. ca1V1ng performance o . ) !

Calving ease “data was collected for the f1rst time in th% DHAS .
popu]at1on in October 1979 Tr1al I covered a perlod of seven months
Trial IT' extended over a per1od of 21 months 1nc1ud1ng the 7 months of Trial
I, F1gure 5 shows that in each of the f1rst nine months the average 1ndex
was 1ower than in‘the correspond1ng mon#h in the second ye® of data col-
1ection In the first trial second and later parit1es, 4,8 percent of cal-.
vings ( 1 in 20) resu]ted 1n d1ff1cu1t, surg1ca1 or ma]presentat1on pro-
blems.” In first calf he1fers 14 9 percent (1 in 6,7) of these calving dif-

f1cult1esaoeeurred—:zlhe—fnrtaatﬂon—of~a~data collection- program-would tend”

\z

.to make_dairymén more alert touthe problem of.calvang difficulties. "Most

v

dairymen are aware of a hfgher'incidence of calving difficulties with vir-

o
¥ “ o . 0

*
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-

gin heifers. Artificial insemination catalogues did not carry calving

ease scpres but some bulls carried'descript1ons suggesting potential cal-
. 4 »
ving difficulties. ae \
‘ %
The d1st£1but1on of calving ease scor1ng as used for analysis from,,

[

Q

®

Trial 1 and for data col]ected following Trial I is presented in Table 12
for f1rst ca]f he1fers. A ch1—square test of 1ndependence 1ndicates that

the d1str1but1on of these twc groups are d1fferenb This would indicate

¢

that f0110w1ng the initiation of ca1v1ng sase data co]]ect1on, dairymen
increased the frequency’of mat¥ngs to av01d o ving difficulties. ¢
. I - . i
o " ' i
* A second poSsible explanation is that 'in-the introductory period

. of détd'collection dairymen with the.more severe calving problems might be

€

A the flrst°to part1c1pate Thisfwould have led to a gradual reduction in

the frequency of d1 ficulties in the fdrst trial period. There 1s no . e
4 % s
! ev1dence of th1s in F1gure 5 ’ ’

9
o

[ © %W g

B : .
Table* 12 D1str1but1on\\f\ca1v1ng ease observations by class and for the
Trlgl I per1od and post Trial I period. . e
S - _ ‘ Distribution of calvings . ‘ .
Co e cLoL Trial 1l Post Trigl I
el ‘ ] 9. " No, % N %
. 3 Cldssy - - . LT : L
a_: "D ™ . %’ B \’ . ~ . * '
. 1 3620 ' 86,94 - .. - 15988 88,96
- » . ° . * . t v .
. 20 ) 489 -« 11,74 - 1858 10,34
\ 3 S -1 T IS 2 0.70
.. CTotals L 4164 100,0 " ,'1797'2{ 100,0 -
‘1:*5175? g Easy or slaght a551st 2 = D1ff1cu1t 3 . Surgical. . !
& "i ‘c, "\ ‘G, : :‘(“ ~ ) B

-~

"
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Size of dam , oo -

Lo
o

In the preliminary analysis of Trial II, size of dam at.calving

dicated that this factor significantly affected calving e . <.01) :
i ﬂJ// ‘ . ’ . - ‘
for all parity cows, but was not significant in the othey two subpopula-. .
.~ ﬁ !
tions. " - ' ) ce ' , s

¥ .
Figures 7, 8 and 9 illustrate the effect of sjze of dam on cal-

ving ease score for the three ;ugpopulations considé%éd in Trial II. For
@11 parity Eows, it appears that calves born fr9m cows less than-480 Kg
expefienced more problems as coﬁpared'to those born from cows over 480 Kg.
ﬁalting ease séore incréased progressively from the smallest subclass
(< 420 Kg) up to'the subclass 470-480 Kg, the otherfgroups (> 480 Kg) for- -
ming a plgﬁgau. A similar pattern was observed for second and later pa- . -
rity coQ; (Figure 8) but with a truncation at 440 Kg. Based on these
trends;}or the two subpopulations mentionned, classification of size at,
calvwing was.modified (Fwo grod}s) as indicated in Section IV. B

For first parit& cows, LSE a!?gureKQ) showed ; progressive;incrga- .
se in calving ease score (ilé: a decrease in incidence of.dystocja) from
the lTowest weight group (< 420 Kg) to the highest ngéht,g}oup (2601 Kg), .
s;ggesting that a curvi]ihear-type relationship would exist betweeh size

and calving ease score. Consequently, covariates for body wkight (Kg)

and body weiéht squared were included in the model for further analyses .
¢ {

with first calf heifers in Trial II. | " .

" Most researchers who examined the effect of size of cow at cal-
> . , . (

o
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ving reporteé it to be non-signifigqn& SSagebie] et al., 1969; Last;r,
1974, Po]]aé—and Freeman, i975), butlindicated that size of cow
significantly affected calf size. . 0

Interactions of size of cows with parity and size of cow with
sex' of é@]f were both significant (P < .05 and P <.01, respective]&) n

* the population of all parity cows, and are i1llustrated in Figure 10

, These interactions size of cow x parity‘tested with the other two subpo-
’ 4 f
pulations were not significant and were not considered in the final models

.

-for these subpopulations.

! ) Estimates of Variance Components : E

Convergence of variance components under the MINQUE procedure was -
very fast because of a close apprxoximatior, in most cases, of the starting

>
¢

i
| ' variance ratios (see Appendix-Table'5 to 7 for convergence in Trial I).
f "Final estimates of sire and grror variance components and the ratabs of

h‘ . .+ error to sire variance are. shown in Table 13 for fﬂia] I and in Table 14
o LT , \ o
' for Trial Il. Heritability estimates for the trait are also presented in
these Tables. . " :
Trial 1 -
[ ~- 9w

i . ' In Trial.I, where éwo definitions of calving performance were com- .

Ve,
-

pared as to their effect on ‘hriénce components estimation, the sire va- o
~ 2 "

(o]

v

These results

—-—

riance was higher for Definigion I than for Definition II.

3]

agé 1n contrast with those repgrted by Tong et al. (1976) who found highest
v, @ _—

(‘, dire variance:for the definition which dealt strictly with ease of calving

/

f(i.e. Definition III 1n.their. study). pn the other hand, error variance

—

v i

Wit stk i 1 e
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CALVING EASE SCORE

S T

~

1

v Y ¥ T ¥ L ~
1st 2nd 1st 2nd’ Small -Large
Parity Parity Parity Parity ( < 480Kg) (> 480 Kg)
Figure 10. Least squares estimated differences for the effects of interactions i

a) sex by parity; b) size of dam by parity; c) sex by size of dam en
calving ease score (all parity cows). . ) ©

2.



70
was lower with Definition II, which is consistent in both studies.
Results from tJis study would suggest that additionnal categories
in Definition I, mainly due to considering calf livéabi]ify, contributed
some additive genetic variance, as reflected by a higher sire variance.

This suggest that more genetic progress in calving performance would result

by considering calf liveability when evaluating sires.

-~

Research has indicated that véry lrvttle additive genetic varigtion™ ™

can be attributed to liveability characteristics (Philipsson, 1976¢). The-
refore a much higher additive genetic variance should not be expected by

including tiveability witthh calving ease. The deletion of malpresentations

from the data set 1n Definition II resulted 1n a lower frequency of calvings

“that represent serious problems, assuming all malpresentations are very dif-

ficult births. This, along with a different scoring of observat19ns, may
be partly responsible for the smaller sire variance 1n Defimition II, since
the observed heritability estimates for calving ease (a categorical trait)

are dependent upon the frequency of difficult calvings,
. ‘\,

The changes 1n definition (and scoring) of‘cafvang performance seems

to have had an e(fect on variance components estimation. For this reason
1t becomes 1mportaht)to examine different definitions and to adopt the most
appropriate. With respect to ease of calving, an appropriate definition
dealing strictly with this trait 1; more attractive to the i1ndustry. As
for improvement of calf 11yeabi]1ty} some positive éffect should result
from reducing the iﬁcrhence of dystocia. Separate evaluation of sires for
1iveability could also be proposed, but improved herd care and manpgggént

“would appear to be more effective than selection.

L o el
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Table 13." Trial I: FEinal estimates of variance componénts and: heritabi-
lity for two definitions of calving perform&hce as a trait of

the calf,. by population subset. ' . .
Estimates
Population . — E? ——
" subset .- Def1?1t1on Sire _-Error » r 5 h

. Variance Variance G /Gg) (4 /(1 +r))
All parity cows - 1 2,197 177,760 80,903 0,049 * 0,014
I 1,701 160,730 94,472 0,042 * 0,013
First calf I 10,078 351,511 34,880 0,111 % 0,043

heifers ; +
. 11 7,483 345,919 46,230 0,085 * 0,038
2nd and later r/,qml// 0,855 112,251 131,304 0,030 * 0,012
parity cows 11 0,487 92,226 189,201 0,021 * 0,010

Table 14. Trial II: Final estimates of variance components and heritabi-
1ity for calving ease score, by population subset.

Estimates
Population No of — - gy e =
- . . r h?

subset calvings Sire Error 2 2

Variance Variance (o_/g¢ ) (4/ (1 +7r))
All par1ty4cows 98300 , 1,233 138,755 112,525 0,035 * 0,006, —
First calf ’ + :
heifers 21081 3,146 27&,365 88,812 0,045 T 0,011
2nd and later  ,qgq) 0,291 96,203 330,683 0,012 * 0,003

parity cows

/
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Trial 11
Variance compénents obtained by Minimum Norm Quadratic Unbiased
EStimation (MINQUE) methods were used to estimate heritability of calying

$ N

ease score for the three population subsets considered in Trial II. These
P

For all parity cows, h2 estimate obtained in this study (0,035) is less

than half the value (0,08) reported from a previous study with the

Holstein breed in the U.S. (Pollak and Freeman, 1976). However, 1t 1s known .

that variance components derived from categorical data are specific to the
def1ﬁﬁ§1on of the trait and the population considered, With these traits,
the'obgérved estimates of heritability are dependent upon the frequency of
each category. Vhen the frequency in either class approaches zero, the
actua]l} observed variance becomes very small (Robertson and Lerner, 1949).
This relationship may also be responsible for the difference in heritabi-
11ty estimates from first calf heifers (0,045) versus second and later pa-

rity cows (0,012). The largest drop 1n the heritability estimate from

{::\ - Trial 1 to Trial II was for first calf heifers (0,085 to 0,045). An in-

creased use of selective matings to avoid calving difficulties with first

/ calf heiferd nine months after data collection started would be expected

to reduce the sire variance and consequent1yiher1tab111ty estimates. Ac-
cording to the definition used 1n this studyj the difficult calvings

(hard pull and surgical) represent 11,4% of the observations from first |
calf heifers, versus 3,5% of those from second and later parity cbws (see
Table 11). The difference 1n heritability estimates from first calf hei-

fers versus second and later parity cows is 1n agreement with previous

2

v

estimates were lower than most of the estimates reporteq in the literature.

i B ol AR AR b 3 e 4
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reports (Smidt/and Cloppenburg, 1967; Pollak and Freeman,. 1976; Thompson .

. \

et al, 1981) and some researchers (Philipsson, 1976, Bar-Anan et al, 1976)
_dered different traits, assuming different biological phenomena are invol-
ved for these‘tra{ts’ih‘heifers,yersus cows. The literature is not unani-

mous 1in, these iﬁterpretétions, but recently, Thompson et al (1980) estima~

indicating that the same genes are affecting the trait in both populations.

Sire Evaluation and ranking * -

[ ’ N -

Sires wilh a repeatability proqf of at least 0,55 were ranked ac-
cording to the BLUP estimates obtained from MINQUE aqFszis for the three
subpopﬁ}ations consideredj The 0,55 level for repeatability is the Cana-
dian standard to warrant publication of any proof for individual buTié.'
For BLUP proofs, repeatability is calculated from the standard error of

prediction (S.E.P.) and the sire variance ( 65) according to the follow%ﬁg

/ .

formula: —— . -
Repeatability = 1 - SEP2
~ ‘ . .
{ ! t c S
? The number of sires proven, mean proofs (and their standard devia-

tion) and range of the proofs are presented in Table 15. A %otal of 65,

33 and 39 sires were proven (with Repeatability > 0,55) from all parity

“

A complete listing of proven sires from each subpopulation is presented 1n

trait resulted in a small proportion of the sires represented in the

. have suggested that°dystocia‘iﬁ first and later parities should be consi-

ted a genetic correlation of 0,84 for dystocia in first and later parities,

cows, first calf heifers and second and later parity cows, respectively.

Appendix Tables 14 to 16. The low heritability estimates obtained for the

s
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%%udy‘$o be proven (e.g. 65 out of 425 from a11 parity cows, and 33 out’ of

296 from first calf heifers). In addition to this the range of the proofs
' L

in each populgkion is small. For evagluations from all parit&bcowsg the‘

proo?s‘ranged from'1%69 to -2,26; for evaluations from first calf heifers,

v
[

the range was from 3,06 to -2,61." The narrowest range was observed for
proofs from second and later parity cows (0,64 to.-1,33).. These ranges

indicate that the gap between two proven sires may be very small. Despite

‘these observations, a certain genetic variability still exists that can be

utilized in selection for calving ease. Assuming ‘that a large\pumber of

) -

{

. . . R ¢ .
observations on calvings are made available, servicer sires may be\1denti

fied as to the ca]ving’performance of their progeny (calves to be born)..
”

‘%
Table 15. Mean, standard deviation and range of the proofs for sires-
: proven with records from each population subset.

‘C

K

Population "~ No of sires Mean Standard ) Range of the
subset proven . proof deviation (o) . proofs\ T
All parity cows 65 0,050 0,737 1,69 to -2,26
First calf heifers 33 0,124 ° 1,405 3,06 to -2,61 \
2nd and later 39 ° -0,033 0,452 0,64 to -1,33

parity cows
2
4

P
—

Because of the very small gap between two proven sires, it seems
practical to Tlassify bulls into three gréups, with the separation between
groups being made accg?d1ng to £fhe deviaéidn of the breeding ;a1ues, m
G units, from the population mean. The "EASY" category would group those

sires with proo% values greater than M + ¢ (approximately 16% of the sires

.
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should fall dinto this group); the TQLEFICULT" category would group siq?s
with preof ;alueé of less than M- G‘(abprox, 16% of pkoveh sireg)' sires
with proof w@]ue in between (-= 68%) would be cons1dered "AVERAGE"

with respect to ca]v1ng ease. able 16 summarizes the resulting distri- -

bution of sires by these ca1v1ng ease categor1es

Table 16. Distribution of proven sires by calving ease category, for
eva]uat1on from each populat1on subset :

A

Ca]ving'ease category

'Popu1ation v . Total

subset EASY AVERAGE DIFELCULT proven

S . ‘ : )
A1l parity cows. 9 47 ' 9 .65

First calf heifers: 5 22 6 33

4 " 2nd and 1 : )
rer nd and later .
P' - parity cows 3 29 7 39

"

-

S ‘ Deepite the fact that the heritability‘estimate was lower for all

"parity cows as compared to,the estimate for'first calf heifers, the much
., - t larger number of observatjees available with all parity cows allowed twicé

‘agfz;hy sires to be proven. Due to the contradictions still existing in
thevlitekature as to considering dystocia as different traits in’first
versus later parities, it ;s important to detergune if any given sire
would fall in the same group regardless of the par1t1es included in an l
evaluation. The 38 sires proven from finst calf heifer subpopulation \
were all represented among the 65 sires proven from a]]lparity'popu1atioh.

|
f ( : The upper and Tower 10 of these 33 sires appeaf‘iﬁ Table 17, listed accor-
i

ding to their rank based on the evaluation from first calf heifers. Their
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Table 17. The upper and lower 10 of 33 sires ranked for ease of calving
from first calf he1fers, with the1r rank for the same it
from all par1ty cows.
“ Population subsets
( T
“iEz:;First calf fieifers A11 parity cows
Sire No. " BLUP  Rep. ;'ﬁank : Group] BLUP. Rep.. Rank G?oup]’

l’(CIAQ code) g proof (%) . . proof (%) .

CH-175 3,06 68 1 CE .. 0,8 9 SR
H-106 2,58 74 2 E' 1,69 8 N1 L E
H-145 1,83 91 3 E 1,02 97 2 E.
H-211 1,67 66 4 E 0,88 92 6

. H-126 vo1,61 58 5 £ 'Noo9 8 3 E

| < H-179- 1,50 76 6 A 0,90 56 4 E
H-184 1,45 61 7 A 0,44 85 10 A
" H-138 1,38 76 8 A’ 0,69 92 8 - E
. ‘ 05 J :
. H-110 1,34 68 9 A 0,16 91." 17 A
H-194 1,26 68 10 A 0,06 8 18, A
N ‘ : . . . S . - ;i Yy
H-163 0,84 59 24 . A 1305 90 .31 p

" H-123 -0,93 " 57 27'a% A -0,77°) 87 - 27 A
H-208 21,09 73 26, A, 0,80, 93 28 (A,
H-168 - -1,18 86 27 .- A | 0,25 . 90 13 A
H-144 Ry 81 28 D 0,06 9 - 23 . A
H-162 11 74 29 D 0,49 77 24 A
H-164 1,73 89 30 D 2,0 97 32 0D
H-153, -1,83 59 3] D . 0,95 89 29 D’
H-186 -2,02 . 87 32 D -0,96 97 30 D.

W77 - 2,61 73 33 p* -0,64 © 94 26 A
¥
s 1 o a

E =

EASY; A = AVERAGE; D = DIFFICULT—™
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corresponding rank based on evaluation from all parity cows 15 also given

on the same Table: A1l 5 sires falling 1n the EASY category accor-
{

,ding to "the evaluation from first parity were in the same recommendation -

‘ group when records from all parity cows were included 1n the evaluation.

Mour other sires were listed 1n the EASY group when records from all pa-

rities were included in the analysis.’ One of these sires (H-400) did

“ e

© not get a proof with records from first calf heifers because of insuffi-

cient calving. The other three (H-179, H-174 and H-138) were AVERAGE when

N

only first calf heifer records were used. These three sires were at least
above the méan, with two of them (H-179 and H-138) very c]gse in rank to
the EASY group 1n the first caif heifer subpopulation. Therefore, no pro-

blem should be expected by recémmend1ng their use on virgin heifers, par-

ticularly 1f 1t 1s assumed that proof accuracy 1s hpgher for evaluation

-

with records from all parity cows. Along with recgmmendations on sires to
¢ - . v
use on virgin heifers, 1t 1s more important to warn dairymen against the

use of DIFFICULT sires particularly on‘virg1n heifers. The éﬁé]uat1on

based on Fecords from a]l parwty cows resultgd 1n.9 sires that.would be 1n
the DIFFICULT group, as compared to 6 when the evatuation was based on re-
caords from first calf heifers. A careful approach wou]d be to warn against
more sires for use on heifers, thus %aVor1ng the evaluation from all pari-
t1es.‘ Three sires (H-144, H-162 and H-177) were DIFFICULT when evaluated

. ] o
from the first calf heifer pgpu1a{ion but AVERAGE when evaluated from.all
e /
parity cows. If recommendations are based on an evaluation with records

~

from all parity cows, these sires wouid not be included, while they may

represent some risk when used on heifers,, according to the first calf

4
4

heifer evaluation. & o

o

PR



Rank correlations

Thirty-three sires were represented n edch of the three sets of
evaluation. Correlations of* sire rankings were calculated according to
Kendall rank correlaticn procedure. Results are shown 1h Table 18. /
Correlations of sire rank1ng§ from first with sire rankings from later
parity data have been reported previously by researchers (Bar-Anan et gl,

A

1976; Cady, 1980, Pollak, 1975,¢Teixeira, 1978), -and fanged from 0,50
to 0,70. Cbns1der1ng the means and variancd in dystocia score for each
population, some’ of these gesearchers have suggested that dystocia 1n
fairst and Tater parity should be considered separate traits.~— In this

study, correlation of sire rankings from first with rankings from later,
!

4

e

pari%1es was Tower than those reported previously, at 0,44, but was cori- .
sistent in 1ndicating that sires could be misranked for use 1n the heifer
popy1at1on 1f calvings from later parities would be 1ncluded to evaluaté
s1fes: According to Ealo 93_91 (1973), these correlations underestimate

= the genetic relationship between the traits considered, and the genetic

. correlation between dystocia as a separate trait in first and'leter pari-
ty births should measure this relationship. The large genetic EoRre1at1on

: r?borted by Thomefon et al. (1981) indicates that. the;same,genes {nfluen-
ce\ﬂystoc1a in all par1t1es._"Thig would allow iﬁc]dsion oﬁﬂdata from la-

ter parity cows for i1mproved accuracy in evaluating sires for use on

virgin heifers.
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Table 18. Kendall rank correlations fpé Al s1res] evaluated with re-
cords from first calf heifers, from second fand later parity
cows, and from all parity tows.

© L)
"

e e e e e —m o e e e e e —e e m e e e e ke =

Corrélat1on bétdeen Rank correlation
.................................. S e e

First calf heifers and 2nd and fater _ 0,44

First calf heifers and all parity cows ‘ ’ 0,66

2nd and later and all parity cows / 0,69.

i

33 sires with proof repdatability > 0,55 repregented 1n the three sets
of evaluation. !

1

~

¢

T e



VI. SUMMARY AND CONCLUSIONS

3

In the fqrst part of this study, two definitions of ca1v1Hg per-
formance with dwffereﬂ% scoring procedures were compared as to the1r1ef—
fect on variance ‘components estimation. ‘The f1r§t definition (Defini-
tion I) was comBining ease of calving and calf survival, tEe scoring pro-
cedure considering ease of calving first with a secondary delineation on
ca1f:surv1va1. The seconq def1n1tf@n (Definition I1) considered ease of
calving only, malpresentation births being excluded. For the three sub-
populations considered in tﬁe analysis (411 parity cows, first calf hei-
férs and second and later parity cows), Definition I resulted in higher
heritabiIZty estimates than Definition II, sugéesting that considering
canP11veab+1ity contributed some additive genetic variance. These re-

o

sults are 1n contradiction with previous reports. Deletion of malpre- .

sentations from the daté set in Definition II, resuﬁted 1n a lower fre-

3

.quency of difficult calving, and may be partially }esponsible for the

o

. . . . /
change 1n variance components estimation, since these estimates are de-

pendent'upon the frequency of/dAff1cu1t calvings.

Preliminary analysis of data in Trial II revealed that 1n the
Quebec Holstein populétion studied 29% of all cows required some degree
of a551s{ance, with a large difference between first calf heifers (30%)
and older cows (26%). Increased calf 1ossé5‘a§ or near the time of birth
was associated with an increase in the degree of dwfficu]Ey at calving:
Reducing the incidence of dystocia could then result 1n a reduction 1in

»

calf losses.
R |

Fixed effects considered in the models for least squares analyses
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included herd, sex of calf, parity (or age at first calving), month of

—

*

iyt
W ~ft'.

calving, and s1ze of cow at calving. Different interactions bédween .
some of these effects were q}so tested. Analyses were perfbrmgdlﬁok;x
Jthree pogulat1on'subset5' first calf heifers, second and latér parity
cows, and all parity cows. “

‘ In the analysis u;%ng records from all parity cows, 1ea?t squa-
res analysis indicated that all main effects considered plus tﬁ# interac-
tions sex by parity, sex by size, parity by size by sex were .all h1;h1y
s1gn1fiéant (P < .01) sources of variation on calving ease score. The
l1nteract1on parity by size was significant, at the P é .05 level. Major
opservat1%ns from the study 1ndicated that male calves experienced more
problems at birth than females; ca]Qes born from first calf heifers expe-
rienced gons1dera51y more problems, b;t between the other parities, dif-
ferences were very small; calves born during shmmer months had less pro-
blems, as compared to those born during winter; and those born from lar-

. ger cows (>480 Kg) experienced less dystocia than those born froﬁxsmalyt

Ter dams. . // \ ’

In the analy$1s of re%ords from second and later parity Towsy tZe
-least squares analyses produced similar l;enqs, but to a Tesser extent,
for the eff;cts of sex of calf (P < .Ol):and s1ze of dam (P < .059); month
of ca1Q1ng was also significant (P < .01). No seasonal trend was esta-
blished. Parity Qa; not s1gnificant when first ca]f.ﬁe1fers were not 1n-

cluded. The 1nteraction parity x sex was not significant and probably

Q

-should be ignored unless first calf heifers data 1s combined with second

and later calvings 1n an analysis..

In’the ana]}s1s of first calf heifers dqta, the effects of sexr\\\\

A

M . (7} ! /
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ran,

x °

of calf and month of éa]v1ng were highly significant and similar to the
resuits from all parity cows. The swgn1f1cant‘effgct(of the s1ze off

dam included as covariates for linear (P < .01) and quadratic (P < .05)

’

effect of body weight (Kg) stresses the importance of an’adequate deve-

lopment of replacement heifers. The age at first calving had a small

@

non significant effect, on ca]&1ng performance,'however, heifers ral-
ving at intermediate ages were the ones experiencing the 1east~problems:
This would 1ndicate that as long as heifers are well developped, there
15 no édvantage 1n delaying the age oﬁbfwrst calving ’ D
Variance compoﬁents were obtained by MINQUE procedure. Herita-
bility estimates for calving eas€ score 1in Trwa?:II were (0,035, 0,045,‘
and 0,012 for all parity cows, first calf heifers, and second and later
parity cows, respectively. ~The;e low values, regardless of the popula-
tion considered, indicate that a large number of calvwné recérds iS~:F~

quired in ordey to get adequate proofs of sires for the trait. The re-

- duction 1n heritability from Trial 1 to Trial Il suggests that the intro-

/ : -

duction\qf a data collection pkocgdure can have an effect on subsequent
mating practice with respect to the calving ease trait.

Using records from each subpopulation considered, sires were

)

o

evaluated and ranked according to their BLYP proofs.’ A total of 65 sires

were proven with repeatabi1ity » 0,55 when uswnb records from all parity

rd

) ¢ o -
cows, as compared to 33 and 39 sires proven with records from first calf

heifers and from second and later parity cows, respectively. Rank cor-’

‘relationsof sire rankings from first with sire rankings from later pari-

ty records was low (0,44) “suggesting that sires could be misranked for

use in heifer population 1f later parities are 1ncluded 1n a calving

P

’ ¢
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_ease evaluation. A closer look at differences 1n rankings lead to the

%\

conclusion that 1n order to make recommendations to dairymen ‘as tq the -
use of sires on heifers 1n order to reduce the 1ncidence of dystocia,

the most careful approach‘would@bé to evaluate sires sﬁmultaneouslxyw1th

records from all parity cowssand with those from first calf he1fer§ only.

The farst evaluation seems appropriate and presents thé advantage of al-

‘'

Jowing more stres to be proven because of a much larger number of obser-
|

vafjpns available and despite a lower heritability. The second évalua-

tion (with records from first calf heifers) would ai1ow one to 1dentify

S— &

sires that fall into the Mdifficult" category when used on heifers. The

dairymen then cou}d be provided with a 1i1st of sires that fall in the

'

"difficult" category in either of the two analysis. This would be done
J

. f .
with the 1dea that he would avoid these sires for virgim'heifer matings.

s

1

(-2
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Appendix Table 1.

Population

subset °

A1l parity cows
¥
First calf heifers

Second and later
parity cows

l‘\.\

88

4 L]
Scaling factdrs calculated to transform sums of squa-
res 1nto chi-squares, for, each population subset.

\. - -
......................... ._L K. 5
Trial I
-

------- - - e - Trial Il

Definition I Definition I1

0,00522 " 0,00532 0,00695 ¢

0,00262 0,00267 0,00324
0,00843 0,00981 0,00972

,,,,,,

\_\\\

e
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Appendix Table 2. Trial I: Chi-squares analysis of fixed effects foF

r gaTving performance, all parity cows. .
- . 3
Definition I . - Definition II
Source ‘ d.f. X d.f. s N
R T
Sex” of calf 1 123,68 o 1 110,72
— _— *Kk —_— *k
Parity 2 327,14 . Y 305,71
Month of calving 6 2,46 [ 2,57 .
Size of dam 3 0,990 ° 3 . 2,23
! * & - *k
Sex x Parity W2 54,77 , 2 . 58,45 °
4 > )
Error | 13725 12735,49 ", - 13465 11510,62

*k

Signmficant at the 0,01 level. !

N
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1
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Appendix Table 3.~ Trial I: Chi-squares analysis gf fixed effects for
calving performance, first calf heifers.

B e S i G »"___L- T P

AN

_ Defimition I~ T Definition 11
Source  ~ _d.f. x7 d.f. X
Sex of calf ] 48,70 ] 50,04
Age at 1st calving 4 . 1,34 : 4 1,18
Month of ca]vmgt 6 . 2,65 a 6 1,09 X
Size of dam 3 1,24 3 . 1,09
Sex x Age 4 2,91 y ’ }5&
yvError 2699 2485 ,00 2627 2426,31

. kK

Significant at the 0,01 level.

1
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Appendi x Tab]e‘ll. Trial I: Ch1—squares analysis of fixed éffects for
calving performance, second and later pari-

ty cows. /
- - Def1nit1o£1 I / d Definition 11
e e el .

Source =~ e d.f".': Ty R (TR P ‘;)‘f
Sex of calf 1 4ga8 1., vags9
Parity 3 e . - 1,86
Month of, calving. 6 " 2,34 6 2,63 ]
Size of dam 3 T 0,53 3 2,99
Sex x'»Pamty -3 1,53 3 . 2,68 .,
Error 9615  9102,99 9440 8541,37 *

* K

Significant at the 0,01 Tevel.

o
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Appendix Table 5. ‘Trial I: Estimates of variance components and herita- -

= bility for two definitions of calving per-
: formance, all parity cows.
~ \ .
T e e r/: - S TTTtTTT Tt - -
Round of R o 2 2
Iteration Definition 153 - g ro=g_/ _2 h™ =4 /(1 + r)
. S e e CTS '
3} . /
\ e o o _ ~ . . —_“—-.;.——e _._@
0 . o 80,500 - , "9
‘ - 11 85,500
T . 2,197 177,760 80,899 . , 0,0488
' a 1,7$3 160,720 92,728 0,0426
2 I 2,1972 177,760 80,903 - 00488
, 11 1,7065 160,730 . 94,183 0,0420
3 Lo #,1972° 177,760 80,903 ! 10,0488
SR VR - 1,7013 160,730 - 94,472 0,0419
. 4 7 }/ I N L L N ) ] i L
' I 1,7013 160,730 94,472 0,0419
{/“’,’ d b
4 [a) s .
] < . -
.0
' ‘ \ - v
.
) /
- !
s % ‘

\
Te—
AR 5 sl ki s
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Appendix Table 6. Trial I: Estimates of variance components and herita- !
: bility for two definitions of calving per-
formance, first calf, heifers.

[, e e - - et e e e e e e e -

- S S -
“Round of ) , ) ' )
Iteration Definitaon U Ge r=g /62 he =4 /(1 +r)
( S
- — : - — .‘. < - \ R e e e e
0 i w 34,500
A1 45,500 .
1 1 .~ - 10,088 351,506 34,844 . 0,112
I 7,483 345,919 46,227 0,085
2 1 10,078 351,510 34,879 0,111
, I . 7,483 345,919 46,227 0,0847
3 I 10,078 351,511 - 34,879 0,111
LI 7,483 345,919 . 464227 l‘\o,085
S SR S
& )
f «
" )
§
o
T 0; ﬁ‘
0
r: \;
\' > [}
\ -




I'd

.94

[

Appendix Table 7. Tri1al I: Estimates of variance components and herita-
bility for two definitions of calving per-
formance, second and later parity cows.

Round of . -
Iteration Definition
\, i
e e
0 ., Ll
I1
] B
I1
2 ) 71
< I1
3 , . I
- B b
b J
: g e e
N
; 2
-

0,857

0,488

0,855
0,487

0,855
0,487

112,250

130,985

92,226 ° 188,830

112,251
92,226

112,251,
92,226

131,299
189,208

131,304
189,201
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Appendix Table 8. Trial II: Chi-squares analysis of fixed effects for
. calving performance, all parity cows (pre-

liminary). _ ‘
Source . d.f ¢
.................................................... e
Sex of calf o 661,58
" * %k
Parity ] 4 # ) 1567,91
’ * %k
Month of calving 20 : 58,90
. ) *k “
S1ze of dam “ 19 40,17
Error : 115817 109351,90
- T T T T T
Significant at the 0,01 level.
L ‘ .
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Appendix Table 9. Trial Il. Chi-squares analysis of fixed effects for
calving performance, first calf heifers
(preliminary). :

Sourge d.f x° /

Sex Zf qalf ] 263,149

Age at Tst calving 16 © 10,94

Month of calving . 20 : \ 46,00

Svze of dam 19 29,85 .
Error - 18973 17403,01

e TR men T e e '

Sigmificant at the 0,01 level.
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Appendix ‘Table 10. Trial II. Chi-squares analysis of fixed effects for
, . e -galving performance, second and later pa-

rity cows {(preliminary). .
Source ’ d.f. x* - -
T T L T T -
Sex of calf ’ 1 355,61
<’Par1ty 3 0,71
* %
Month of calving 20 » 58,48
1 13
S1ze of dam . ~19 ’ 29,68 7
Error 93286. 9063530

*

Significant at .the 0,01 level.

ng‘ ' ‘7 . 0
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Append1x Table 11. Trial II: Chi-squares analysis of fixed effects for
’ calving performance, all parity cows (f1-

nal). ¢
t . L
Source d.f. o x°
o e e . e
Sex of calf = 1 , . 667,89
° ’ a * %k
Par1ty» 1 : 1667,67
* %
Season of calving 3 42,36
. * Kk
Si1ze of dam 1 1495
) . - *k
Sex x Parity ] 255,46 R
* Kk
Sex x Si1ze ) 1 11,88
Parity X Size - ) 5,55
N * %k
Sex x Parity x Si1ze . 1 g 33,80
Error ‘ 115851 o 109123,91 .* -

0

e e o = m e e e ¢ e e e+ v b e e e = e e = n e e e} g e e e e e

S1gﬁif1cant at the 0,05 level.

1]

%, & . .
» Significant at the 0,01 level. : l
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Appendix Table 12. Trial II. Chi-squares analysis of fixed effects for
. calving performance, first calf heifers

(final).
T e L
Source d.f. / X
f / .
T —~——7~7~~——~—-———————~—~~——;~-\-——— N **
Sex of calf - 1 . 238,11
" / -’ s .
Age at st calving o2 - - 5,51,
Season of calving ,2 .3 . 1 27,01
- ‘ **k
Covariate 1 (body weaght) . 1 s 6,73
Covariate 2 (body weight ’ *
squared) 1 5,13
Frror 17630 i 15957,66
* T y
Significant at the 0,05 level.®
*k i &
Significant’ at the 0,01 Tevel. ,
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Appendax Table 13. Trial IIj Chi-squares.analysis of fixed effects for
) calving performance, second and later pa-
rity cows (final).

P
e

S

Source d.f. ' 3
*
Sex of calf ~ 1 273,93 S
Parity 3 ¢ 0,72
*k
Month of calving 20 38,65
. ' L *
1ze of dam ' ] 5,84
Error 71250 66625, 36
A v ST T mn e rme

*

Y
Significant at the 0,05 level.

N .
Significant at the 0,01 level.
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Appendix Table 14. Sire proofs for calving easexag a trait of the calf based on
" . records from first calf heifers.

Sire “ S Nub N f
» registration Sire.Name emen numoer umuer, o Code Rep. * Proof
number - Code of Herds calvings ,
327907 Ronbeth Telmatt ) . 73H00175 193 236 Easy © 68 . 3,06
307368 A Lime Hollow Burkgov Excellence 73H00106 275 412 Easy 74 2,58
322678 Laflam Astronaut 73K00145 872 1731 Easy 91 1,83
333860 Aquarius Flevator T 73H0G6211 189 247 Easy 66 1,67
315487 Ingholm Klondike 73H00126 114 156 Easy 58 " 1,61
329544 . Wykholme Portrait TTTe— 73H00179 267 419 Average 76 1,50
329150 2 Craftland Monarch ) 73H00184 155 193 Average 61 1,45
318077 Mountholm Imperial - 73H00138 296 473 . Average 76 1,38
305376 Sunnylodge Rockman Lad Duke 73H00110 203 284 Average 68 1,34
335192 A Doorco Elevation Major .. 73H00194 201 250 Average 68 1,26
324865 - Fleuve Apollo Chieftain - 73H00150 140 188 Average 61 0,80
314774 . Mountholm Mountaineer © 73H00128 218 312 Average 67 0,72
336701 A Leblanc Vibration 73H00209 . 608 1051 Average 87 0,65
T 329313 A Robthom Veematt Pennant 73H00165 338 486 . Average 79 0,56
324254 Harlaka Marock N 73H00149 127 158 ° " Average 56 * " 0,53
328149 Cherry Lane Aquarius : 73H00174 153 193 Average 83 0,45 -
. 323509 Maridon Madison 73H00154 166 209 * Average 63 T 0,13
332453 A Stardell Longlasting v 73H00178 215 Average 64 0,08
327638 " Roybrook Regal 73H00172 . 165 Average 56 -0,25
329029 Sunnylodge. Jester : 73H00173 T 993 Average ¢ 86 -0,26
327584 - Medway Mandrake 73H00171 591 ‘Average 81 -0,42
332725 Elmside View Dean 73H00197 250 Average 62 -0,58
333968 A J-L-Kinglea Valor 73H00183 T 579 Average .81 -0,81 3
325229 Langview Pacific . o « 73H00163 - 138 1Y 1756 - «~/ Average 59 -0,84 —
314236 Maska Skipper Seven Up 73H00123 143 190 Average 57 0,93



Appendix Table 14.

¥
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Sire p:oofs for calving ease as a trait of the calf based on
recorgs from first calf heifels. (cont'd)

-

Sire

- . . Semen Number" Number of

N;ﬁggzirat1on S1revName Code of Herds calvings Code Rep. Proof
333391 Deslacs Rockman Lynmack . 713H00208 246 332 Average 73 - -1,09
326838 Mount Hope Flavius X 73H00168 -119 +49 Average 56 -1,18
322128 A Lime Hollow Admiral 73H00144 406 551 Difficult 81 -1,45
325144 Myrewood Esteem ) 73H00162 273 366 ° Difficult 74 -1,50\\
326314 Inglwae Make Rite 73H00164 679 - . 1146 Difficult 89 -1,73
323281 Ocala Corvette 73H00153 127 162 Difficult 59 -=1,83
333063 A Robthom Elevation Gaylord 73H00186 587 887 "T— Dafficult 81“6 -2,02
330643 Roybrook Tempg ' 73H00177 235 323 Difficult 73 -2,61

™
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Appendix Table 15. Sire proofs for calving ease as a trait of the calf based on .
. records from second.and later parity cows.
. * . g
Sire ’ s .
- . - Semen . Number .,  Number of
registration Sire Name o Code of Herds calvings Code Rep. Rroof
number . )
e . '
322678 - > Laflam Astronaut . 73H00145 1868 3894 Easy 85 0,64
333860 Aquarius Elevator ., 13H00211 1273 2328 Easy » 82 0,63
325029 © Sunnylodge Jester : - 73H00173 -~ © 709 1033 Easy 72 0,48
327907 Ronbeth Telmatt__ ) .~ 73H00175 907 1525 Average 73 0,40 .
315487 . Ingholm Klondike ) 73H00126 - 389 605 Average 61 0,39
326838 Mount Hope Flavius 73H00168 703 1089 - Average 73 ° 0,37.
328149 Cherry Lane Aquarius 73H00174 - 412 591 Average 59 0,36
321217 Sunnyville Perfection *, , 73H00142 447 666 Average 62 ‘ 0,35
329544 Wykholme Portrait - 73H00179 610 917 Average 70 - 0,34
324254 Harlaka Marock 73H00149 ’ 508 842 Average 66 0,29
322128 - A Lime Hollow Admiral B . 73H001744 1684 3435 Average 88 0,27
333968 A. J-L-Kinglea Valor 73H00183 1553 3093 Average - 87 0,24
318077 Mountholm Imperial 73H00138 785 1295 - Average 75 0,23
332453 - A Stardell Longlasting . 73H00178 1008 - 1587 Average 7% 0,23
327638 Roybrook Regal ) 73H00172 385 556 Average 57 0,21
329398 Gladibrae Stan b 73H00182 482 676 - - Average 63 0,16
330925 Briarwood Commodore © 73H00180 357 512 Average 56 0,12
- 329313 i A-Robthom Veematt Pennant 73HR0165 1023 2 1657 Average 80 0,12
324865 _Fleuve Apollo Chieftain : 73H00150 634 ., 987 Average 71 0,11
332046 Howes Noble Majdrman . < 73H00189 365 496 AvVerage 56 0,10
. 323509 Maridon Madison ' - 73H00154 747 1172 Average 74~ 0,07
329150 Craftland Manarch . 73H00184 . 407 , 559 = Average 58 0,01
336701 "+ A Leblanc Vibration 73H00209 - 1748 3790 ‘Average 83 -0,02 =
305376 Sunnylodge Rockman Lad Duke ~ 73H00110 741 1272 Average 74 - 220,06 <
321975 Ingholm Yukon ] 73H00141 ™ 368 545 Average 57 -0,07
« £




Appendix Table 15.

Sire proofs for calving ease as a trait of the calf based on

records from second and later parity cows. (cont'd)

Sire Semen Number Number of

registration Sire Name Code of Herds  calvings Code Rep.._ ____Proof
number - .
324426 A Ravenglen Astronaut Saturn 73H00143 399 582 Average 59 -0,07
335192 A Doorco Elevation Magor 73H00194 560 831 Average 67 -0,09
325144 Myrewood Esteem 73H00162 1098, 1889 Average ° 81 -0,20
330643 Roybrook Tempo 73H00177 1005 1876 Average 82 -G, 16
325250 Werrcroft Model Telstar 73H00160 404 545 Average 58 -0,34
314236 Maska Skipper Seven Up 73H00123 504 798 Average 65 -0,46
323281 Ocala Corvette 73H00153 604 949 Average 71 -0,46
333391 Deslacs Rockman Lynmack 73H00208 " 1068 1839° Difficult 81 -0,53
327584 Medway Mandrake . z 73H00171 1826 4354 Difficult 90 -0,54
333063 A Robthom Elevation Gaylord 73H00186 2193 4660 Difficult 90 -0,64
? 325229 Langview Pacific 73H00163 710 1104 - Difficult 73 -0,70
303326 Sunnyville Citationg Master 73H00102 506 769 Difficult 66 -0,89
326314 Inglwae Make Rite 73H00164 2573 7187 Drifficult 93 -0,93
320124 Green Poplar Kennedy 73H00137 479 727 Dififreult 65 -1,33
.
=
- -b 4
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Appendix Table 16.

//

records from all parity cows.

Sire proofs for calving ease as a trait of the calf based on

By

4 .

1383 Average 90

e S1re - :
X . . Semen Number Number of
;ﬁagziratwon Sire Name Code of Herds  calvings "J%bde\\ Rep. Proof
307368 A Lime Hollow Burkgov Excellence 73H00106 543 850 Easy 86 - 1,69
322678 LafTam Astronaut ! 73H00145 2250 5649 Easy 97 1,02
315487 Ingholm Klondike 73H00126 451 763 Easy 85 0,99
353403 A Robthom Marathon 73H00400 128 . +156 Easy - 56 0,98
329544 Wykholme Portrait 73400179 789 1337 Easy 90 0,90
327907 Ronbeth Telmatt 73H00175 1011 1763 Easy 92 0,89
333860 . _ Aquarius Elevator 73H00211 1359 T 2576 Easy 93 0,88
328149 Cherry Lane Aqlarius 73H00174 527 86 tasy 85 0,74
318077 Moutholm Imperial 73H00138 967 - 1770 Easy 92 0,69
324467 Madawaska Maple 73H00156 131 183 Average 59 0,58
331738 Romandale Dividend Patriot = 73H00185 267 368 Average 74 0,58
324415 . Little River Mardy Gras 89H00097 92 280 Average 61 0,53
314774 Mountholm Mountaineer 73H00128 385 577 Average 81 0,52
329398 Gladibrae Stan 73H00182 552 796 - Average 86 0,47
329150 Craftland Monarch” _ 73H00184 526 755 Average 5 0,44
321217 Sunnyville Perfection 73H00142 522 799 Average 85 0,42
324254 Harlaka Marock 73H00149 593 1002 * . Average 87 0,36
304016 Shorelea Citation 89400070 117 394 Average 65 0,29
329313 A Robthom Veematt Pennant 73H00165 1204 2145 " Average 93 0,27
326838 Mount Hope Flavius 73H00168 773° 1238 Average 90 0,25
353218 A Exranco Troubadour _ 73H00380 111 158 - Average 57 0,23
330925 Briarwood Commodore ~ 73H00180 403 579 Average 81 0,21
329029 Sunnylodge Jester 73H00173 1070 2033 Average 93 0,20
324865 Fleuve Apollo Chieftatn 73H00150 710 1175 Average 89 Q,20
323509 Maridon Madison 73H00154 833 0,16




Appendix Table 16.

-

Sire proofs for calving ease as a trait of the calf based on

. records from all parity cows. (cont'd)
- / — e
R [ R I
\ #
Sire
s : Semen Number Number of
gsggzirat1on ‘ Sire Name - Code of ngds calvings Code Rep. Proof
305376 _ Sunnylodge Rockman Lad Duke 73H00110 859 1558 Average 91 0,16
332710 High Point Clipper Jac @ 73H00196 204 261 Average - 67 0,15
334498 Ronbeth Persistent 73H00218 262 339 Average 72 0,14
307133 Chacook Rock Burke Cavalier 73H80201 175 256 Average 66 0,12
324426 3 A Ravenglen Astronaut Saturn 73H00143 453 673 Average 83 0,07
335192 A Doorco/Elevation Magor 73H00194 690 1082 —___Average 87 0,06
333968 A J-L-Kinglea Valor 73H00183 1728 3678 Average 95 0,05
336701 A Leblanc Vibration 73H00209 2027 4846 Average 96 0,04 .
332453 A Stardell Longlasting 73H00178 1092 1802 Average g2 0,02~
332046 - Howes Noble Majorman 73H0018 424 591 Average 82 -0,02
327638 Roybrook Regal" ’ 73H00172 473 722 Average 84 -0,02
325250 Werrcroft Model Telstar 73H0016@°{ 455 643 Average 63 -0,04
322128 A Lime Hollow Admiral 73H00144 1838 3890, Average 86 -0,06
355341 A Nor-Lene Em1] 73H00410 124 154 Average . 56 -0,09
349800 Catinale Roystar 73H00390 137 189 . Average 61 - -0,09
317031 " . Rainbow Valley Supreme Dana 89H00088 138 453 Average 70 -0,09
312069 North-Leeds Majestic President - ' 89H00082 v 93 239 Average 56 -0,20
321384 A Lime Hollow Standout Roeland 73H00139 169 208 Average = 62 -0,24
309702 Maridon Citation Champion 73H00115 328 522 Average 79 -0,32
308045 Briarwood Chieftain 73H00120 279 375 Average 74 -0,39
- 352120 . Evesville Don 73H00392 . 116 147 Average 55 -O?QQ\\\\~
321975 | Ingholm Yukon 73H00141 415 639 Average 82 -0,41
315674 Shepody Maje$tic Prince 73400130 218 295 Average €9 -0,46
325144 Myrewood Esteem 73H00162 1240 2256 Average 77 -0,49 o
322781 Almerson Emperor Lyndon . 89H00095 83 226 Average 56 -0,59 <
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Appendix Table 16. Sire proofs for calving ease as a trait of the calf based on -

‘ records from all parity cows. (cont'd) ]“"“‘*

=

Py _ - —_

Sire‘ ; . 3
. - , Semen Number_, Number of
registration Sire Name Voo Code - of Hera§/ calvings Codg Rep. Proof
number
_ i . e
327584 Medway Mandrake 73H00171 1930 4948 Average 96 -0,59
330643 Roybrook Tempo 73H00177 1101 2202 Average 94 -0,64
354744 A Winter-Place Hijack ~ 73H00404 133 169.._ Average 58 - -0,65
320248 Elmwold Day1d 73H00147 213 276 Average 68 -0,6
314236 Jaska ikjggeq Seven Up . 73H00123 612 889 Average 87 -0,
333391 Deslacs Rockman:Lynmack —— 73H00208 119 2172 Average 93 -0,80
"323281 Ocala Corvette ’ 73H00153 673 1113 Difficult 89 -0,95 s
333063 ; A Robthom Elevation Gaylord 73H00186 2397 5552 - Difficult 97 -0,96
325229 Langview Pacific 73H00163 789 1280 Difficult 90 - -1,05
326314 Inglwae Make Rite 73H00164 2692 8339 Driffacult 97 -1,20
332725 Elmside View Dean . 73H00197 300 454 Difficult 77 -1,30
. 303326 Sunnyville Citation Master <3 73H00102 555 852 Difficult 66 ’—1,3§
+320124 Green Poplar Kennedy : 73R00137 514 818 - Difficult 86 -2,08
347710 taflam Pontiac ” 73H09985 97 218 Difficult 62 - -2,15
353404 : A Biggs Tornado 73H00381 118 162 Difficult 57 -2,26
" —
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