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.r H; 1;1' re -St -Arna~ M. Sc. Anima 11 Sc i ence 

GENE1IC' AND ENVIRONMENTAL INFLUENCES ON DYSTOCIA 
\ 

AND SIRE [V~LUArION rOR CALVtNG EASE A$ A TRAIT or THE CALF 
' . 

~ 

1 "Iwo {hstl!lct ;tuolès were carned out ln re1atlon ta ca1'Vlng ease 

as ,a/tr~~t ~f thf;' calf. In the' flrst, a total of 1665'3 èa1vlng records 

{rom Hol~tel~ cows ln herds enro11ed on the Quebec Dairy Herd Ana1ysls . . 
si'rvicè, cQ11ected from September 1979 through March 1980, were used t.o 

'. 

examlne the effect of changes ln defl~ltlon of ca1vlng performance on 
-

variance components estlmatlon: A flfst deflnltlon (Deflnltlon I) was 
1..... 

comblnlng ease of calvlng and calf survlva1, the scorlng procedure consi­
(. . 

, den ng ease of calvlng flrst, with a' secondary ~ellneatlon o~ cali sur-
I 
1 

V1 va 1. lhe second 9/ef 1 n 1 t l on (Deflnlt10n II) was conslderlng efrse of 

calvlng only, ma1presentat1on cases belng exc 1 uded: ,Ana lyses were per-
• 

formed for three popu1atlon subsets: flrst calf helfers (4254), second 
. ,'. 

an~, 1ater padty cbws (123~7) and ~l:;'l"lty :ows (16653). 'The mode1 

used 1 ne 1 uded herd, sex of' ca lf, pan ty (or age) and s lZe of darn at c.a 1,­

Vlng, month of ca1v~ng and the lnte~actlon age by sex as fixed effects, 

and' Slre and error as random effects. Both deflnltions Ylelded hlgher 

heritabl11ty estlmates for helfe~s (0,11 and 0,08) than for ol~er tows .... . 
,\(0,03 and 9,02). For the three sllbpopu1atlons, Definitlon l re,sulted ln 

\. 

higher herltabl1ity 'estlmates,than Deflnltion II (~.049, 0,111, and 0,030 
" 

.wit~ De.fo~ l an? 0,042, 0,085, and 0,021 with Def. "r'I for _a 11 ~a";ity, he1-

fers and older cows, respective1yJ. 
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',lln1Id" 
. , 

talai uf 121848 ca1v1ng ~etords co11ected 

frOIll Sept(:mt;er 1979 through May 1981, and. was used to exarnlne the effect· 

of us~ng recotdS from e1ther subpopu1atlon a1ready de~cribed on Slre ~va-

1uation and ~cornme~d~tlOns 'fo·r ~se ori vlr2.in',h-e:ifets,: ,Prellrnl~ary re-. 
<li 

su1ts lO~lcated that.h~lfe~s (2256~) experlenced more dystocia, with 40% 

of their calvings reçe1ving sorne ass~stance,/as compared ~o olde~ cows 

(99284) wHo.were asslsted for 25% o~ their calvl~gs, 
: ... 

Higher c~lf morta~ 

llty yate was; observed fr.om helfer calvings J.],5'x,f ê}s-compared to cal-
o 

" . 
Vl,rgS From older cows (3, l';.',), wlth increaslng mortallty rate belng as- . 

... " Q. ') .. f. _-.. 

. soc1ated w1th hlgher degree of dlfficultX. Çh1-squares ~n~lys1s wtt~' 

records froln' all par1~y cows lndlcated ihai sex of calf; parlty, season 
1 

.of c.a1v.lng,.slze of d,am and the lnteract;ons sex by panty, sex by SlZe, 

parlty by size and sex by Slze bY~Darlty were a1l slgnlflcant s~urces of. 

varlatlon on calvlng performance. W~th records From the other two sub-

populatlons, the slgnlflcant factors were sex of calf, month or season . 
, 

of ca1ving, and size of dBm. 
. ' \;\.' 

Wl the a 1 v J ng performance' b~ 1 ng defi ned as 

for Oeflnition II of t,be 'fl'CSt study, van,ance components were est~matèà 

accord"ng to MINQUE procedure. Heritablllty estlrnates w:re °1035, O~045, 

and o,orz for all parlty cows, first calf helfers: and second and later 

.: :. 
, . 

pap'ty- cows," respect lVe ly. ,sires w~re ranked genetlcally for the calV:lng, 
..,;tY 

Rank ,cor-
. 

ease of their çalve~ based on records from,each subpopulatlon. 
• t 

relations of n,44 'an~O,66 were obtained·between sire'~ankings From first 

~s 1ater parities and From flrst vs aH par
4

itles,' respectlVe1y. Sire 

eva 1 uaf; on frQJTl, a 11, p,arl ty records seems appropri ate,) but a second eva-
,f 
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RESUME 
" 

,Hilalre St7Arnaud M.Sc. Sciences Anlmales 
o 

ETUDE Q&FACTEURS GENET,IQUES ET DE L'ENVIRONNEMEI'tT 
1 

SUR l:ES DYSTOCIES ET EVALUATION DES GENITEUR~' POUR. 
, , 
\. / 

L~ PERFORMANC~ AU VELAGE CONSIDEREE COMME CARACTERE DU VEAU' 

Deux études d 1$ t l'n:~e s~ur la f ac il i lé au vê l age. eans 1 dérée' . eam~ 
caractère du veau ont été com}l étées.' Dans le preml er ca~, 1 es données 

sur le vêlage de 166?t> v~Ches HOlstein.ont été obtenues de septembre 1979 

à mars 1980 auP!~s des' éleveurs inscrlts au Programme d'Analyse des Trou-
~ ~ .... 

" . , , 

peaux, La i,t.Yers du Quéoec. Ces données'on~ é~é utlllsées pour étudier l'ef-

fet au.chingement de définintion de la performance au vêlage, s'ur-l'estima­

t:ion des rampasantes de vananee. Une première déflnitian (Défin1~ian 1 ~ 
consldérait simultanément le .. type de vêlage et l"a survie du ,~eau, tandis ... 
que la seconde (Définition II) était basée unlquement sur le type de vê-

.. II.. ~ 

lage, les cas de mauvaises pré;;en:tations é~nt ex.clus.)-es analyses odt 
•• 1 1 

été effect'uées pour trois sous-populations: les taureS' (4~4)" les deu'xiè-

mes vêlag~s et v~lages subséq~~nts (1236~), et tous les vêlages considé­

rés e"nsemble (.16653), Le mod~le d'analyse considérait les eff.ets fixes 

attrlbuables ,au troupeau, au sexe du veau, au numéro de vêlage (ou âge . 
au premïer vêlage), à la taille de ~a mère au vêlage, au mois de vêlage,., 

, '~t à 'l' i nter~cb on de, l'âge et du s~xe. , Les effets J 1 é~t'o; res compr::e-, 
, 

., (J-ai ent. l' i dent1té du géni teur .et l'erreur, Pour l es deux défi n1 ti ons, 1 es 

estirnati,ùns de 1 ',héritabilité ont été plus élevées dans le c'as des tau­

tes (0,11 et'O,OB-) que darls le cas des vaches\à leur deuxième vêlage et , ., . l \ t 

. su.bséquents (0,03 et 0,,02). Pour le-l troi~ SOu\population$,. les esii-
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Inationj de l'hérltab,lité éta,ent pl~s élevées ~ ut,lisant la Déf4nltlon 

1 comparatlvement à ce~les obtenues avec la Déffinitlon II .. 

~ 

. . ' 

; . 
Pour, la seconde'étude, un total de 121848 observations sur la per-, 

f6rmance au vêlage a été obtenu des mêmes sources, de septembrè 1979 à ma~ 

/981. L' a n,a lyS'e de ces données aval t pour but d' étudl er l'effet dE! l'u-
r' .... ; 

tillsatlon des o~7ervatio .. ns provenant ~:. l~une ou l.'aut~~ des .~ous-pop~ 

latio,ns 'd@Jà déc!ites sur l'évaluation des gémteurs:po,ur la, fàcl'litê- d:e--

vêla'ge et sur les rec-omm~ndations relatl'{es à leur U~lli'sation pour l'~C-
,'\ .. couplement avec les taures. L'lncldence des dystocies étalLplus élevées 

c·hez les taures e0'1., de, leurs l;Iêlages étant asslstés à ,un de9ré quelconqug) 

que c.hez les vaches à leur deuxième vêlage ou subséquents (25% des vèlages 

étant assistés dans cette.~ous-pcipulation). De même, le ta~x d~ morta: 

iité était plus él~v~ (7,5%) chez lei veaux nés de taures que ch~z ceux 
r , 1 

issus de vaches (P,l%). Lorsque t9us les vêlages étaient consldérés po~r 

, les analyses, le/s~xe ~u veau, le numéro de vêlage', l'a saison de vêlage, 

la taille de .la ,mère, dé même que les interactions sexe-.nu']TIéro de' vêlage, 

sex~-tai lle, tai lle-numéro( de vêlage et sexe-taille-numéro de vêl age ont s' 

; ~té identifiés comme sources signiflcatives de variatlon de la perfo;man-' 

~ au vê l age. Pou;::.. 1 es 

riations significatives 

la taille de la mère. 

deu~ autres sous-populatlons, les sources de va­

é~a i ent 1 e ;,e;{ du veau, l.a ,sai son de vê l age, et 
• 

La performance au vêlage étant définie telle qu'à 

la DéflnitiorrÎI de la· première étude,'l,es composantes de la variance ont 
~~ . 

été ,estimées par la méthode MINQUE. L'hérit~ilité a été estimée à 0,035 

" pou;' t:~us les 'Vêlages/~,o45 pour les Vêl~ge's'de tau~~s, et à 0;012 

pour les deuxiêmes vêlage~ et subséguent~. Les géniteurs ont été,classés 

génétiquement pour la faCllité au ~êlage de leurs veaux, e~corréla-
. 
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tlon de ran~ de .0,44 a été obten'ue eotre le classement basé' sur les. prli!­

!TIl ers vê 1 ages et 1 e cl as sement basé sur les .dèuxi èmes )vê,l ages é-e SUbSé-' 

.. 
1 

1 
1 0 

. ..... 
quents, alors ~u& la corrélation entre le e1assement basé sur l~s,pt~miers 

., 

1 • ~ 

vêlages et le c1.assement pa,sé sur" tous le,s. vêl.ages êtalt de 0,66. L'é-· 

, ' 

val\jatlon des géni~eurs- basée sur tous les vêlages 'semb1e-.adéquate, mais 
• .. ,It 

il faudralt aUSSl obtenir une seconde évaluation basée sur les ,premiers. , ., 
~ '". ... .. -

~êlages se~lement.dé manièr:e â ide,n..t..:i...fler tous- les ta~~eaux teprése'r'itarit 
;. 

.. 
- '-, 

le"moindre' ris,que lorsqu'utillsés pour V·'accouP,le~rt.ilÇèc des taures.A - .. 
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l , l NTRODUCT l ON \ 

t 

Economie lasses attributable ta dystocja, or calving difflCUlty, 

bave been reported- for beef eatt 1 e, 'and more t'ecently for dajiry cattle 
'" '"~ 

ln Vnited States. Results from research proJects which examined the 

economic impact of calvlng difflculties ln Holstein heifers U1cD çJ.nle'l, . . 
1981) indiçated that th~ miniml:1m cast per heifèr requirin,g asslstance 

at calving was $sq to $60, and thàt~mating that would mlnimlze calving 

dlfficufty ln Holstein heifers could be economicall& justified, These 
/ 

author,s nO-1ed ·the reduct ion 1 n ml1 k, yi el d and poorer reproduct i,ve per­

f0J:'mance observed fQ.r: heifers experiencing ,dystocl.a as compared to those 

who gave b1rth no-rmally. ' In addltion, it was found froin the same study 
• 1 

that stillbirths and other calf' déaths throu'gh 48.hours postpàrtum were 

8,~~{, and 10,1% from,una,sslsted and slighty ass;stèd births, as compared 
J' ... 

~ 
. ~, ", 

to ~4,9~, S5,2~ and 41,7% from births th~t ~ere. scored hard pull, Jack:, 
Q> r ,.... -

neeàed, ~d veterinarian needed, respectively." 
,1 , 

" 

,"R;duc.ing calf mortallty! by 1% in flrst panty and O,5~~ 
in later parity cows w~u1d' lncrease industry revenue by 

io" ' 
.8 millions dollars in Umted States." (Thompson-et _a_J_" 1981l~ 

" 

Because of the associatlon betwe'en dy~toda' and calf mortal ity, 

an important reduction in the latter would De obt-ained by decreasing -the 

incidence of the former. Sire eval~atiofi for calving ease of their pro-
, 1 

'1 

geny and sub~~q,uent recammendCitions,' as ta the use of sires féited easy : 
1 d, 

,calvin.9 on v';;gin heiferso has been proposed,as a means of red~Oci~g the 

.; nc; dence of 'dystoci,a'. 

i~ I~~it~d ~:ates and in 

slJes, _. , 

Severà' artificial ;nsem;hation organ'i'zation~ , 
\ 

Canada have initlàted s-uch, programs for dairy 
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~his study, based on data from co~mercial dairy herds in Qaebec 

• • and the Ma,ritime provinces, w'a~ .undertaken with the foll~wing objectives:. 

to examine the frequenciés~of àifficu1t ca1vings and calf lasses in 
, . 
the Holstein population 

to eXJ~lne the effects of factors such as sex of calf, parlty or age 
, 

at flrst calvlng 'of dam,' $1,ze 'of dam at calvlng and month of'-calv1ng, 
" \ .. ~.. • .;~I • • 

on 'calv9ng performance of Holstein cowso and he1fers "',-

ta iny~stigate' the effect o'f~chang'es in the def1nit10n of ca1vin,g. 

performance on vanance compo~ents est'lmation' 

to 'exam1ne the effect of us"ing !,e~-6rds from all cows versiJs~ f1~st 
, ' 

1 ' • 

ca1( h~ifer~ on.sir~ eva1uation for ca1vln~ ease and recommendatio~s' 

for use on v1rgin heifers. 
- . . '" 

The 1 arger. 6reeds or' daf~y catt 1 e have been demonstrated to be . \\ . . .. 

more affecte,d by dystocia (Monteiro', 1971; Thompson et al., 1981). This 
.... 1 .. . , 

study, Wh1Ch 1S the f1rs"t I!l'nder,ta"ken ,in Quebec, was 

Holstein-Friesia~ bree9.· /oysto~ia in cattle may be 
t l,· 8 ' 

restricted to the' 
,-

consldered as a·trait 
, 

of the calf .( <il rect effect) or as ~a trai t of the dam (materna l effect). 
" . 

• In this ,stéJ?y, the- trait has be~n regarded only as a trait of the calf., 

o , . 

, .. 

• 
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II. REV1EW OF LITERATURE 

Deflnltlon of'Oystocia and Stillbirth 

Dystocla, or calving d,fficulty ln cattle, may be defined as parturition 

that is markedly prolbnged or becomes diffiC~U1t ~r impo.ssib;e for the ~ 

dam without assistance,(Brinks et ~:, 1973}, ,WhiCh is .to a large extent. 

a consequence of an incompatillbity Qetween th Slze of calf and the 

, dam's pelvic opening (Bellows ~t ~" 1971; Rice and Wiltbank., 1972; 

Men l S S 1er, 1975). 

Most of the causes of dystocia are ~nown to act in co~blnation .. 
, . 

from the dam and her calf, and therefore from a geneti,( poi,nt of view, ' 

the ~rait lust be referred to ~n relation to bath these,sources of gen~­

tic variance. The calf effect - or direct ,effect - ~efers ta the effect 

of parenta lly transmitt~d genes on th'e bi rth ,prûsp~ee.t~ for .thel r prageny, 
> ' 

The dam eff ect - or matern'aï compon~[lt - i ne 1 udes the'· 'di rèct effect of 
~ • J i 

a dam's genes on the size of her calf 610ng with what is cèl1ed the pure 

maternal effect, i.e. the uterine influence of the dam on her calf's 
, 

blrth \velght, and the influence of he,r own genotype on the pe1vlc oPJning~ , 

preparatïon for c,alv;ng, etc., (Philipsson ~t _~., 1979}", 1 

, 
In normal cases, parturition ln cattle results in the b~th of 

live calves. When ~ single c~lf born after a 'normal gestation perlod 

i s dead at 'bi rth or" di es withi n a' certai n ~peri ad of time after bi rtli 

(v/hi eh may be calle9 "post-partum allowance"), it is consldered as still-
0 

borre The post-partum allowance may vary, but i s usua'lly 24 hours fol-

low;ng bi rth (e. 9.. Laster and ~reg~ry, "973; Cady et a'., 198]) . In ---
sorne cases, 

'\ 
the calf surv;val crite~ia ;5 extende~ to a p~riod of ,48 

'1. 
'\ 

" 

'. " 
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hours after hi rth "e. g. ,thaeffer and' ~il:on. 1976; MeDanl e 1. 1981). 

Philipsson et al., (1979) 'indicated. that in sorne' countries, the,llrnlt 
~ - -~$:-~ , 

is extended ta· a week or to th,e first occasion o~ ,milk recording after 
Jh 

birth, 

Dystocia Rel ated ta Ear'ly Calf Losses 

Any variation in the 'cours~ of parturition is of importanc;e for' 

the'vlab{llty of the calf ,and rnany st~dies have revealed that dystocia 
". ',", 

was,a major cause of ~alf los~es at or near tirne of blrth, Woodward and 

Cl ark (1959) reported th'at dyst'oci a was the 
( , 

with stillbirth for 37% of'the total nurnber igure 

belng.the largest among identified fac~ors. Anderson and B~llaws (1967) 
• 

found that 79'}~ of the cal ves :1 o~t at bi rth were anatorni ca 11y narma 1 and 
, '/ ;. 

t·hat'the most cornmon·ea.use of death'was l(1jury resultlng / from difficult 
, . 

or ,de"layed parturition. Laster ahd Gregory (1973) revealed that, calf 
. ' / 

,1osses ,at or near time of birth ~ere foui', times grea-ter (20,4%) 'in cal-

o 

ves experiencing dystocia than ln those not expe'riencing dystocia (5,0%). 

Philipsson (1976a) demonstrated the- assoc i ati on of s1?i 11 bi rth wi th 4 

type of calvlng ln Swedlsh cattle breeds, wlth frequency of stlllblTth , ' ,~ 

varying b~tween 1% and"'5% at easy and normal calvings, while at diffl-

cult calvings, the frequenéy was about.25% for SLB and SRB populatlons, 

and reached 45%'for .the SKB P?pulation. Other results indlcating a 

slmilar'association bet'f{een type of calvin,g ar:ld calf lasses were reported 

by Cady et a,l. ~ (1981) and McD~ni e'l (1981)~. arnong oth~rs • 

. / 
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D~stoc; a and SUbsequenf Pro9uctfvity of the Cow 

,Losses other than those related to·higher calf mortallty may'be, , 
due to difficult calvings. Several studies have revea1ed that dystocia 

may impair SU,b.sequent reproduet;iperformanc~s of the cows, calf er.op 

weaned (tieef .cattle), and yie1d of ml1k and fat. A11 these factors re-..., , 

sult ïn hi gh~~ cull i ng rates. Bri nks et al. (1973 i repo~ted that hei-

fers experl'enci ng "cal Vl ng di fffcul ty ~~, ft~yea-rrO l}S 'weaned 11 %, fewer 

cal ves ~; those born the fi rst yea'r' (Wh'~h i s attn butab 1 e °to hl gher 

calf losses) and 14% few~r ca1ves per eow exposed the second yea~ when 
:. 

compared to ~on~emporaries that had no difficulty at first parturition. 

In addit; 0'. ~ca 1 ves from 3-year-o l ds that had dystocla at, ? year s of 

",-age were bOY'n an ave(a.ge of T ~ days la ter and were ~ Kg f ghter ~t 
weaning th an ca1ves from 3-ye~r'001d' dams that had no dystocia at 2 

, , 
l '1 

years df age. Laster et !il. ,( 1973), reported that, for· a 11 CQViS, dys,to~ 
, . 

cia"resu1ted in a 15,6% 10wer conceptlon rate t~ A.J. and a 15,9~ 10-
e , , ' 

" ~ 

wer overa11 conception rate. with prob1ems being more serious among 2-.' . 
year-oi·d cows as compared tQ older, eows. 

In.çIication o~ili1p"aired milk and fat production because of dys-

toc; ,a, as \'/e 11 as poorer: subsequent ,.repr9duct i ve performance~ . wa~rë- f 

..--' 11ft 
ported by MeDarlÏ el, ( 1981 ) . " '. , ,. 

'Factors Influencing C~lv;ng Performance 

~ Factor:s influencing' ca1ving performance carf be d+vided ,into 

components'attr'ibutab1e either-t"o the'calf or to the dam, and in many 
. ---

cases, they may be éqmpined. The causes may a1so be looked upon as . . 
, 

either ·genetic or non-genetic., (Phillpsson, 1976a). " 
• #/ 

• 1 

, 1 
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'Factors attributab1e to the'calf , 

Cl 

Ca lf sex and bi rth wei ght (or S 1 ze) are the most 1 m~-tant fac.! 
i,~ 

,tors attributed to the~alf which significantly affect dystocia. Re-' 
... 1 J" .. 

sults show~n~ th~ ef~ect·of calf sex on dysfocia have been reported by 

manyauthors (Bellows et ~., 1969; Rice and vhltbank, 1970; Bellows 
, . 

et al., 1971; Brinks ~t ~., 1973; Laster et ~1.,\1973; .~aster, 1974; 
,~ , 

and Freeman, 1976; Tong et .91.., 1976; Philiésson, 1976b; Thol]1p-. 
son et al., 1981;. Fredeen et al., ,1982; Makarechia~' and Berg, "1981). 

Ir)'" a~~ càses, female èalve~c:sed fewer prob1ems at Ca~Ving than male' , 

Gal yB; 

The sex difference in.ca1vin~ performance 1S large1y due to . . , . , , 
difference:s i~ birt1 ~eight, mal~. calves oeing. he.avier al bi.rth ~hàn 

fema1e calve's JNe1sjon and Huber, 1971; Laster ~! ~i., 1973; ""Fis,h,er ànd 
\ .. ~ , 

W;'lliaflls, 1978; Maka~echian and Berg, 1982), and;:birth weigh,t b~;ng 
... " / . . . . 

positive1y cor'related to .calvlng prob1ems"(Bel1ows et al., 1969;' Rice- and 
~ ~.:I • 

~'Jiybank,c 1970): la~ter (1974) :ound th~t bi~t~ wei"ght'w'as the'mos;t, 

imp~rta,nt fàctor affecting dystocià, and Last.e.r et~"f(1973) repor-

ted that tor each ~i1ogram increas~ in birt~ weight, ca1v{n§ difficulty 
, -' . . 

o inGl~eased by 2,3;0 ± 0,21. .Ho_w~ver, it~ _~a's been ,demonstrated 'that . 

even when birth weight"'was-~eid const~nt, e~fect of sex remained s,igni-
"" , ' 1'" 1- " ' ~- r-.:t,:;. \ 4 _ '\ 

ficant (Bellows et ~., 1971; ~ol1ak and Freeman,- 1.976) '" -Thl5 sug-

.gests'that.difference in sex other than size.or weig~t ~ay exist, such 
" 

1 0 >" 
as structure, conformation or homona 1 ,; nf' uence:s •. Dufour et oal. (.1972) 

, , . 
fou~d' th~t,' mal~ il"ves reqyired four.-tirn~s m~ré ass;s~ance 

for c,a 1 ves born ~ second pari ty cows: .. . 

than females, 

" 

1 . 
o 

• 

• 
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Another -im~rtant calf factor affec~ing ca1vlng performance i5 

abnorma1 presentation, p05itien or posture at birth, as indicated by 

Phllipsson (1976a), who mentionned that according to sorne authors, ap-
\ .. 

pro)(rlmate1y 5% of all ca1ves are barn posteriorly~ with sorne authors 
, 

u 

reporting that such pre5~i'lt,ations aG:counted for 20% ta 30% of the dys-

toci a. 

Factors attrlbutab1e to the dam , 

.. 

Among factors attribut.ed to the d'am, parity i s the most impor­

tant single cause of Varlatl0n ,on dystocia, with frequency of dlffll:Ult 

ca l vi ngs bei ng two to four t1meè hl gher among fH,st calf heifers as 

compared to o.lder cows (Phi11psson, 1976a). Reports in the 1iterature 

are consi stent in i ndlcat i ng tni s effect of pari ty on cal vi ng performan-

ce, as indicated by Laster and Gregory (1973), Laster et al. (1973), 

Bnnks,et ~'. (1973), Pollak and Fréeman (1976) Tong et al. (1976), 

, Thompson e~ ~.' 1981), Makarechi an and Berg (1981), among others. Ac-

• 
" cord; ng to Thompson et ~. (1981), the eHect of parity i s si mi 1 ar i rt 

. a 11 'dai ry breeds, except for the Brown Swi ss. 
"-

Exè~t for heifers, theroe 15 no great effect of age within pa-
.-" 

rit y, as mentionned by P'hi1ipsson (1976a) who also indicated that among 

first calf helfers, frequency' ofP'difficult'iesÇ~ou1d be higher '\'~n tte-i---
" \ -

f~rs 'are very 'young (les5 than 24 month old) or very old (3 years or 
, 

,.olderl. Results f'tom the same study (Philipss(;>n, 1976b) indic~ted that 

age at first calving s1gnificantly ,affected calving performance in two 

populations (SRB-north and SKB) whi1e it was not significant in two 

other po pu 1 at 10n5 consi dered (SLB and SRB-south). Poor deve 1 opment as 

0' • 

t 

J 
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of unsuitable feeding related to the cro~en çalving age would 
.r 

be 1arge1y repponsib1e for the higher frequency of'difficult calving4 ' 

among youngerfifers, whlle greater fatness and a higher degree of / 
'\. ' 

osslfication d stiffness of the pelvis would explain the greater pro-
----

b1ems observe among oldest heifers. < 

Con'dition, s,z~ or/other body measurements of the dam at cal­

.ving have been invésdgated as to their effect on calving performance .. 

Bellm'ls et al. (1969), Rice and Wiltbank (1970), Beilows et 9.l. (1971) 

and Laster (1974) reported consis~ent results ;ndicating that pelvic 
/ . , 

area of the dam was assoclated with ease of ca1ving. Genera11y, a 1ar­
..1 

" ger pelvic are a was associated with less ca1ving difficulty. Results 

\ 
J 

of Laster (1974) indlcated that heavier 2-year-01d cows had larger pel-
, 

.V1C openings, but had proportionately even larger calves with littl'e 

indlcatlon of breed dlfferences in these assoclations. Thus, pelvic 

Slze independent of cow weight may have a significant effect on dysto­

da b}Jt would not be a large s.ource of variation. Priee and Wiltbank 

(1978) found that pelvic are a was the ~ost hlghly correlated variable, 

with dystocia scor;e, while,dam welght had a non-significant correlation. , 

The 1 atter observation i s con S i ste nt with results ,of Sagebte 1 et ~. 

(1969) who reported correlation coefficjents between dystocia score and 

post-calving GOW weight that,were low, negatlve and generally non, 

significant. 

Factors attributable to both cow and calf J 
" 

According to results reported by 'Bellows et" ~.' (1:971), dispro­

portion between size of calf and size of bir~h canal seems to be the most 

<, ... • 

-

.. 

" 



\. 
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./ 

cofmo~ cause of d,fficult cal~!ng attributable to both cow and calf, 

especially for helfers. Other researchers found that an ~ncrease in , . 
the ratio of calf birth weight to'welght of dam at calving was asso­

ciated with an increase ln dystocla (Sagebie1 et ~., 1969; Makaréchian 

and Berg, 1981). These are c'ons i stent with fi ndl ngs of Be 11 ows ~.!. ~. 
~ . 

~1971), since cow welg~t was found\to be the 1argest source of varia-

tion assoC::lated with pe1vlc area (Laster, 1974) .. 

The lnteraction of sex of calf wlth parity (or age) of dam was 

found·to be a slgnlficant source o( varlation on dystocia in seve~al 

studies (Brinks et al., 1973; Pol'lak and Freeman, 1976; Makarechian 

and Berg, 1981)', due to smaller differe.nces between dystoda score's for 

male and fema1e ca1ves w1th---ao lncr'ease in ~ (age) of dam. There­

fore, thlS lnteractio~ is 1ike1y to be important, ~t 1east when ca1vings __ il 

from first and later parlties 'are consldered together. 
G 

" 
Genetic· factors 

Numerous studi es 1 nvo 1 vi.ng crossbreedi·ng in beef caU re"have 
.' 

indicated that breed of sire and breed of dam. slgnificantly affe'ct: dys-, ~ 

toCia: .Investigations of diff,éren.,t purebred popu1atio'ns' have a,lso de-

monstrated clear breed differences on the incidence of difficult. cal­

vings; ??gebi'e'l et~. (1969) reported' tÎlat Charo1a;'s - sired cro5s-." 

bred calves had significant1y higher dystocia scores (i.e. more diffi­

culties) than eith~r AngJs - or Hereford - sired crossbred calves. In 
. 1 

0( 

addition, crossbred calves barn to Angus cows had slgnificantly larger 

dystocia scores than crossbred ca1ves from Hereford and Charolais cows. 

Laster et ~l. '(1973) found results leading to similar conclus-îon a, .with 

, " 

' . 
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J 
more p~edS of s lres rep,resented ~ Hereford, AngOus, Jersey, South Devdn, 

1 q / 

L 1moùsin, Slmmental and C~arol 31S). How~~~,t1l 'He-reford and Angus' 
, 

as the t'tIO breeds rep~sented 00 the da(l1' s si de, they observed that 

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

Cady e~ .~l. (1981) reported tha~ Ho1steins required assistflnce . 
in 37,5% ,of theH calvings as comp~'red to 11% for the other d~ïry breeds, 

1 

~ccordGg to the results from a su~vey of dairy purebred populations in 
, \ 

Onta'rl (Can 0 ) • A survey 1 nvol Vl ng fl ve dai ry breeds in U. S. by Thompson 

et al. . 8J) lndicated that larg'er breeds (such as Hoistein) were 

mo~e affected by dystocia as co~ared to smaller breeqs. \ 
,These obser" 

l: "-
(1971), who ) vations are consistent with prevlous reports by Montei~o 

, , , 
" , 

.'observed ca1v.ing'difflcu,lty percentages of 18,3%, 11,3'%, anc18,n for 

.' . 
''Frieslan, Ayrshir~ and Jersey breeds, respectively. Philipsson {1976a} 

~ . " 

~eported similar results. l' • , . ,11; f' -
of mating has also'béen considered in some experiments~ 

on cal vi ng per~orAe. On th'e ône hëWd, crossbree-

The type 

as to i ts effect 
J • 

di n.g C,ol./illd re,sult /"n s.om~ heterosis effe~t, on ,falving diffi~Ulty, 

whi1e,'on the' other hand, inbreeding may a1so affect dysto8ia. Laster 

·et ~. (1973) examined the effect of' crossbreed~ng, but found no 

signlficant heterosls.effeci in Hereford-Angus reciprocal cross calv~s 

on c~l'ving difficulty. Sagebie1 et al. (1969) observed that births 
1 ...... - J~_ t .. 

in~olving cros~br~d,male Hereford, Angus and Charolais ca1ves did nQt 

differ Si9~jficantly in dystocialscores from straightbred calves~ but 
" 

thàt crossbred female calves had significantly more calving problems 
'r 

than straightbred female ca1ves, 

- .: 

" 

.' . ' . .. 

1 

III 

, . 

"",. ' 

1 
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" • , 
(1973) examined the, effect of inbreeding on dys-

t'ocia. 

and dam 

eported that lower level·s of calf inbreedi/ng (1% to 30o~) 

dlQ9 ,(alto 15~~) 'i,ere~ associ:ted' with lower' t~an ~verag-e 
Signi(icant ~iffe~enc~s due to line 6f sire and 

~"'._:Sire within line have also been reported by Brinks T' (19731, 

Heri tabi lj t~_an~!_e_~atl ons~le. __ oJ_dysJQ~_~~ 

" He'r1tabl~lty of ca1vir.lg 'performance~may be estimated as a~'trait 
. . ,', \ 

of the ~alf or as 8 tra1t·0!.the'flam. Several ~stimates of these-~~raw 
'. 

meters are no)., avaîlable ln the 1iterature: Generally, the, val~es for 
, , -

calvi'ng performan~ee 'as ,a tralt of th!? cdlf (direct effe'ct) are of the 

» order 0,01 to O~l~ whe~ ~sti~ated with ~ecords fro~ first calf heifers 

only" .When records from .secônd and 1 ater parity cows are considered, . . 
heritability estimates are found to be dlfferent than estimates from 

fir.st panty records, wlth lOVier values (0.0 - 0,08). Po11ak (1975) 
..... , 

cited by Berger'and Fre~man (1978), Pol1ak and Freeman (1976) and 
. ~. 

( ) 

" 

Thompson et al. (1981) among others, have reported declini'ng hentabil1ties' 

wlth lncreasing parity. 
1 

Acc;Ol:di'ng to Phi T'lp~son et(~. (197~) , this difference would be .. 1 ~ , 1 

due, on the one hand, tb th~ incldence of di fferent blological phenomena 
, 

finvo1ved for the tralt 'in heifers versu~ cO\·is;· and or the.other hand, 
1 -. 

to the effect of th~ ~ean frequen,cy 1 eve1 of thi s -category trait on ~ts 
.. ," 'Ir' 1 

heritability estimates, the latter referr~ng to' the threshold mo~e1' for 

binomial traits. Dystocia is measured in discrete categories, but there ,\ 
~ 

;5 assumed to be a~ underlying normal continuous distribution of « . 
liability and a threshpld with animals affect,ed by dystocia \f the 1ia-

J\ ; 

/ 

, , 

-J • 
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b;l,~y'falls above, this vaiue. (Falconèr, 1960; Van Vleck, 1971; Hill, 
.# 

1977).' Sorne Of tlie heritabil ity 'es t imates for ca 1 vi ng
l 

performance ÇlS 

a tr a; t of t ~e ca lf found~ n'the' liter ature, are presente~ 1 n Tab i~ L 

Alon~,wilh the fact that heritabil~ty estimates ar~ de~re~sing 

~i.-t.h' i ~cr~a,s; ng pari ty ,: ï t was 'reporte'd by sorne researchers tha~ chan-. , 
, , 

g~~ in calvlng perfo~mance definition or scoring procedure result in 

changes on variance components estimation and therefore'on heritability 

Phil i p'sson n9~6c) ,estimates"(T6ng et àl.. '1976; Philipss0!1, 1976c). 

l-ndicàted that h:~it·fi 1 ity e~t'imates are 
o .... or 

" 

mance is differ€nt1ated into three or more classes, 

higher when calving perfor-
IJ ' , 

, .> ~ • 

in comparison with 

an all - or .: none data presentatlory" \ 
Des'pl te the fa; rly, low heritabi l ity esti ma,tes obtai ned in most 

• • l , " 

studies, Ph,11ipsson,et al. (1979) concll1ded that there 'is a father larg'e 

geneJi'~, ~ariabi1lty<~~'~~-can 'be uti'lized ln ~e1ec'tio~\ for, bO~h/ca1f ' 

and, dam effects in heifer cal vi n.."gs. . . 
Corn~ 1 at i c>n~ bet~ee; dystoci a 0r calvi ng:. pe,rform'a,nce ?a~9 other' 

traits of th~ calf or of the,dam have be~n examined in many ~tu~ies, .. 
and sorne of these results are summarizep ln Table 2, 

, , 

Relationships between djstocia in,fi~st ~ith lat~r'parities, and . 
'betweerr direct and materna1 effects on.dystocia'hàve been exarnined in 

s'orne studies. ,Bar-Anan et, al. (1976) reported gelietic correlations'bet- . 
-- - 1 

ween h~ifér and cow perfo;mance for'dystocia that were low to moderate 
, .. ~ 

(0',2 to 0;6). Other resè'archers (CadY', 1980; Pollak, "97-5; ,Teixei.ra, 
~ , 

t • lo. ';.." 

1978)'qted by Thompson' e~ _~.!.. (1981,) ca1culated correlations of sir,e 
, ' 

fro,1TI fif.st~~ith 'sire, ra~:ki,ngS fr.om 'l~t~r ,parity dat~ ta be 0:5~., 

According to those resv1ts, res~archers (Bar-Anan et ~~, 1976; 

~ranki ngs 

" . 

.. 

',1 

J' 

/ 

, 
'1 :' 

, ' , 
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Table 1. HeritabilitY'estimates for calving performance as a trait 
of the calf.' '.'-' 

, 
1 

Î 

'" .. J. __ ,.. ... _ _ _ .. __ • _____ _ 

- - -",,-. - - - - ~- -- - ~ - ,. ... - - - - - -

Study f 
<1 , 

------'~ .. _-
Bar-Anan (1976) 

'6urfening et al. 
'(1978) -- -

t <i. • 

Pol1ak (1975)· 

~ollak and Freeman 
(1976 ) 

~ 

First calf heifers ' 
2nd and later parities 

1 

2-year-old dams 
all parity cows 

A 11 'pari ty cows 

First ~9lf he'ifers ',. 

, , 
Skane heifers 
Halland heifers 

First calf heifers 
2nd parity cows 
~ - 3rd pari ty cows 

'\-

First caJf heifers (MW) 
2nd parlty cows (MW) 
,~ 3rd parity cows (MW) 
All parlty cows (MW) 
All parity cows (SS) 

, 

Schlote et al. (1975) Simmental heifers --' r 

ThQmpson. et al. 
(1981) --

German Friésian h~lfers 
German R &'W h,eit'érs 

Fi~st calf heifers 
~ 2nd parity cows 

'/ 

0,043 
0,005 

0,126 
0,069 

0,34 

b,04 

0,03-0,05 
0,12-0,19 

0,17 
0,08 
0,05 

0, 18 
0,08 
0,05 
0,08 
0,05 

0,03-0,08 

Average figures,from 
alternative analyses 

(~~~: Israeli-Friesian . 

~. 1 
Study involving straight~! 
br'ed. Herefords. . ~'î 

From records on proge­
ny calvès of Simmental 
purebred bulls. 

CHed by PhH'i'psson 
(1976a') 

h2 estimated for 3 
scoring procedures 
of ~alvlng performance 

Study in~olving U.S. 
Hols~ein populations 
Cited by Berger and 
Fre€tnan (1978) 

Study lnvolvlng 
two Holsteln populatlons 
in U.S. (records from 
Mid-West Coop and 
Select Sires Inc.). 

Cite~ by Rhllipss~n 
(1976a) 

f 
• j 

1 f 

1 
, , , 

1 . 
1 
1 

1 
t 

-: .. , 

, 
" 1 

0,03-0,10' J 
0,01-0,05 .r' 

1 
t. 

0,08 
9,04 

Study involving U.S. 
~O)stein populations . 

v " 

Tong et al. (1976) 
, - --"f 

~ 3-year-o,l d cows . A1,964- O, 10 Study lnvolving 
Charolais - slred pro­
geny records. Heritabi­
lit y- estimated,for 3 
definitlons of calving 
performante. 

Voght-Rohlf &"Lederer First calf heifers 
(1975) 

,. 
0,045 

. 
Cited by Phllipsson(1976) 

, 
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Table"2. Pbenotypic and g~netic carrelations,between dystocia and 
'other traits of the calf or of the dam. 

, < ____ 4--____ -'---_~ ___ _ 
, --~-,--~._--~----"'-, ------'----_...:_---------_ ...... _-------_.- - .... -----~----------- -----~- ----~----- ~ ------- ..... --

) 

'Study 
Traits corre1ated 

'with dYStOC1~ (or 
Corre 1 at ion 

. calvin~ score) 
--- .---------_._---- ------ - _ .... 

, ' , " . PhenotYP i

1
, Gsnet .. i c 

---....... ;---' ..... _--:-.,-------------._----------------- ---~ - -, --;" - ---~ - --

Bel1o~~ et ~1./(1969), 'dam)e1v;c area -0,18 ta -0r.2 ~ ----, 

\ 

B-urfeni ng et al. 
(1978) 

Ph'iJ i psson" (1976c) 

Pollak'and Freem~n 
( 1916) 

. Ri ce and Wi 1 tbank 
(1970 ) . : 

Sagebi el et al. (1969) --, 

sex of calf '-0,26· to -0,47 k 

, ca1f,birth wèight 0,48 'ta, 0,54 . l ' , 
calf birth weight 
gestation 1ength 

sti11blrth 
birth wéight 
gestation ,1en~th 

calf size 

dam pe1vic area 
birth weight 
calf sex 

0,31 
0,04 ' 

0~23 to 
0,19 to 
0, 12 to 

- ' 

0,,52 
0,31 

r 
-0,32 to -0,34 
0,36 to 0,44 

-0,3~ 

c~lf birth weight 0,11 
cow wei ght _ -0 ;24-
ratio calf birth weight 
ta cow weight' 0,24 to 0,40' 

0,33 
0,21 

'0,33 to 0,94 
0~82 ta 1,01 
0,19 to 0,38 

0,89 to 0,97 

----, , 

_ ... - ______ --- __ .... ~a/ __ -; .... ____ .... ______ ,, __ ... __ .... ____ .... _____ _________ r ____ ~~ _____ ~ _ _:__ ____ ~ ____ _ 

" 

" , 

, , 
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Caay, 1980; Phllip'sson, 1976) have suggested tha't"dystàtia in first and . , " 

1 ater pariti es' sh,buld be cons i dered separate t~a.its. However, ,a hi gh . 
pos it i ve, g~nét i c corre 1 at; on of.O, 84 was reported by Thompson et al. 

" l ,--

(1981), i~dicating that dystocia is affected by ~he 5ame ge~es';n all 

'~par;ties, ~hus al10 ing calvlng reports on older dams and heifers to be 

calving performance. 

J 
.Ci}:bj.~ed, in ~redl .. c~~ng a. bullJs 

-'~ Thegenetic aH effect and ~am effects are poorly correlated, 
1 

and would even be agonist.ic, açcording te results reported from s~u-<" 

,-.:dles examining thi: r, latfo.~ship. Àmong ,others, 'P~iliPsson (l97.6c) and" 

Thompson et al. (1981) repp.rt.ed negative correlations of -0,19 and -0,38, 
- ,-- 1'-

respectivel;, forhelfer popu"fations. T1mpso~ ~t'_~. (l98i) also re-

. po.r.ted a corre 1 a~l on -of -0, 2~ for the" co~ (:second' and l ater par', t i es) 

popûl atl on. Thus, bull evaluations for calf ~ffeçts a~e, of flO use in .. 
~ .. 

'predicti[jg daughter group results. ~ 

Thompson et al. (1980)'examinèd the correlated'response expected 
--- 1 

for dystocia :f bul1s are selected for transmitting abillty for pro­

'dl:lctlon, type, .... or. both. 'Génetic correl,ations between dystocia tran,smit­

ting abi1ity with Predicted-Difference milk, fat test and dollars were 
: ..a, 

small or zero, indicatin~ that selection for production traits, alone 

s"hould not increase dy$tocia. Genetic correlations for transmitti,ng 'abi­

lit Y of dystoqia were -0,28 with a predicted type lndex and -0,23'wlth 

a type-production flnd~~, indicatin'g tha.t selec'tion for'\y;e without 
-

emphasls on"çalving d,lff'iculty would increase dystocia. The lncreased 
ap. 'r- - " * 

size associated with high iype clas~~fication was a majo~ factor ln the 
1 

OystoCia-type relationship. , 

. ' 

, . 
.. 

'.-

'.. } 

" 

i 
\ l 

1 
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, 
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Other factors 

Gestation length has an-indirect effect on dystocia th~ou~h 

birth weight. Bellows et a> .(1:71) .. frU.nd:~i,gniflcant ~qsitive c,orre­

',.lations between gestation length,ard calf blrt~ight (0,34.for Here-
- , \ 

ford dams and O,i9 for Angus dams): S;mi13r1~, De Fries et ~ (1959) 

, ; 

- had: }~dicateél that calves carrie~' ,one-day less th~n' average weighed 

Q,4 K'g les.s, BurfE;ming._et ~.' (1978) fou,nd. t~at ~ercent assiste<:t bir~h 
.. ~ 

'lncrea~ed by approximately 0,70% per ,day as; gestation Ie1igth increased. 

However, when both birth weight and gestation length were incJuded in 

. the model for dystocia, gestation 1eng~h no longer affected tfe 'traH, 

Wh.l~~ ....... birth weight was a significant source' of variation. 1 . . 
;Season or' month of calving is the most important pure environ-

~ 

menta) factor affec~ing dystocia. Results from pre~io~s,studies 
,.. j ,,". 

o 

(PMi11psson, 1976b; Pollak and Freeman, 1976) iJndicated t-hat more 

dystocia occurred in winter as compared to summer months. , . 
Signiflcant effects of year (P < .O)} on ~a1ving difficulty ~ 

\'/as reported by Bnnks et al. (1973), while Thompson et al. (19Bl) 
---- 1·' --

; "?i ~ated :that herd-ye~)t-season affec~ed calvi ng diffi cult y score i'n 

all dalry breeds. 
:.il,\. 

ft 
l," 

~cori ng Procedure; for Dystoci a and Sti 11 bj rth 
;' t'~, ., 

/ . 
Stillbirths occur wheh vi"ability has sunk belo,w a certain thres-

o 

hol& level" and therefore, it is diffi~ult to register calf liveabi1ity 

in any other way than categorical1y live or dead. However, a certain 
, 

post-partum allowance must be 'included and a calf may be considered 

" .. .. '. . J 

r 

" 1 

. . 
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stl11blrth if lt lS born dead or dies within a certain perlod of time ~ 
shortly after birth. Therefoce, certain variations may exist in scofing 

procedure for stlllblrth. In ~ost studies the scoring procedure with 

two 11veablllty categories was used (Sagebiel et _~., 1969; lastér an 

Gregory, 1973; Philipsson, 1976; Schaeffer and Wilton, 1976) wlth th~ 

post-partym al10wance being 24' hours except.for Schaeffer and Wi1ton 

(1976) who consld.èred a limit of 48 hours.'o Scoring procedures conside­

il ng three H veabl1 ity c'âtegorïes tha't are foun? in the scor; ng schemes 

of the ~atl';'na,l Associatlon of Animal Breede-rs (U.S.) and the Conception-
" , " 

to-Consumèr {C-to-C) Charolals progeny test prograrn'were used by Thompson , . ' 

~~ a..l. '(1981) and Tong et~. (19?6), respectively. , In these cases, t~,e 
( 

third category corresponds to the post-partum a'llowanc:e. 
) '> 

~s of ease of calving, it 1S clear that parturition may be morr 
or less difflcult, and witbout being measur'ed on a continuous sca1e, 

s.evera.1 categories of dif,f1CUlty can be considered. Number of c~tegories .,.. 
.for ease of ca1ving ~iife(, ho~ever, from one.scoring scheme to the other . 

... . 
Laster (1974) considered t~o categories (either 0 - easy or l - diff~cu1t)-

with posteri or presentations bel ng recorded- separate 11'. In most studi es, 

·scori ng procedures have .used from three' (Phi l i psson. ,1976; Schaeffer and 

Wiitory, 1976). to six categories Q(Brinks et,~., 1973). The scoring pro­

cedure éopo'sed by th~ Char,olais (z-to-G p~ogram and used by Tong ~!. _~: 

(1976} is diff-ef'eni, with 8 categories of ease of calving. Four of these. 
_.-Jo,.. ... '. _ 

_ J";: _ __ __ ~-. ,. 

codes correspond<to different types of malpresentat10ns,' 
~ -' 

, .Since"field records on' c~lving per.formance; are'reported by far-
1 

mers, it is important té propose simple scoring procedures for these 
, . 

traits. Philipsson et .?l. (1979) proposed the foll'owing classificp.tion 

" 

, , 

.' 

Ir i 
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, 
J' (or 'coding) of type of calving: 

\ 
1. No asslstance requir~d 

/ 

2. Asslstance.~f .one person req~lr~ no mechanical aids 

18 

3. Assistance of more. than one ~rson required, or mechanica1 aids 
, 

4. Ceasarian s~ctlon / 
5. Mal presentat ipn 

lv10st pro,cedure used' for qe1d data collection correspond closely 

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

. coâes: S l nce the heritabi l ity estj mates are g,enera lly hi gber when èa 1-

vlng performance is dlfferentlated lnto three~or more cla~s in compa-

flson with an all - or - none presentation. 

Evaluation Methods 

In order to evaluate sires f0t: èlystocia, only data 'from,slngle 
, 

births after normal gestation periods, and calves free fram visible con-

,genltal defects, should, be consideréd. A gestation period falling 

withln ± 3CTof the popu~ation,mean is' cansidered"normal. Since the phe­

notypio standard deviatlon of gestatlon length is about"S days, on1~ 
" , 

records from bi rths occurri ng,: after ,265 - 295 days shoul d be kept. 

;J. 

Methods of sire evaluation for calving ease hav~ been examined 

man} studles. Schaeffer and Wilt~n (1976) indicated that the approach 

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

BLUP (Hendersoh, lQ73) undet the ass~mptions that the body of categor~cal 

data was sampled from one population, and that only one function of the 

• categories is sufficient for interpretation OT the results: 

D 

./ 

. 
1 

, 
• i 
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- Hypothesis, testing may be conduct'ed which yield sums of sq6lares which 

are distributed approxlmately as chi-squares ~nder the assumption of . ' , 

large samples. fhese testing techniQJes should 'be us~d for categorlcal 

data, ·since usual analysis of variance are appropriate for normally 
< 

distrlbuted contlnuous data. 

Berger ~nd Freeman (i978) reported tha~ the addltio~of rela-
• 1 

tlon'ships among s)res in the model decréased pred'lctlOn error of al ~ 

bull s by 5%, with as, much as a 30% decrea~e fbr some bull s. Thi s de-
1 • 

crease in prediction error was particularly beneficlal to. buHs wjth 

fewer actua l progeny records.' 

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

,of ease of câlving on estlmates of var1ance.components. Three definltions 

were considered, wlth tw~ of them combining ease/of ~alvlnq and calf sur­

vival'/wh~le a thlrd definit~on ~g.s ~e/l~,n~ strictly wlth ease of cal­

ving. Smaller sire variance and larger error to sire varlance ratios 
. , 

were observed for the firs~ two definltions, as compared to the thi~d 

definitio~. According to thel! findings, selection for ease of calving 

based on ease of calving alone would result in more genetic progress than . , '. 

~êlect;on baséd on scores using calf~ea~il1ty to aid in determinin2 
'. 

!the extent of calving difficulty. 

1 
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I~r: : SOVRCE AND,CLASSIFICATION OF bATA 

Sou~rce of Data 

. . ~ ... 

Data bse.çI in thi s ~tudy ,wer.,e fi el d .records 0[1 cal vi ng perfor-
b" 

. mance from herds in Quebe~ rnd .t~e Marit~moe ~~ov~ ncès -enro 11 ed ,on the 

Dairy Berd A~a1~s~s se7ic1 (DHAS). ' Collection of data 0i ca1ving per-

formance by DHAS started in September 1979.. ! 

,. "\ 

J.nform~tion required'to éx.ami ne ca1ving performance as a trait 
, 

of the calf inc1u
ll
ded: , . , ' 

-
herd number / 

, " . 
- cow ldentification: breed, control number, Registration number or 

,number"and 1ette~ on National Identification Program (N.l.P.) 
o < , 

o .. ~ • 

.J 
~ J 

ca1ving date Df the cow 
J. 

'. lactation number,iniüate.d at calving .. 
1 

, ,,'. 
co.w wei.ght.: tape measur~mey at firsj: te?t day followi.ng éalving, in 

~ \' 
\ 

kilo~rams .. 
, . 

service sire' identific~tion: Registration number or.identiflcation 
, 

number at- Cèntre"d'Insémination' Artificielle du Guébec~(C.I.A~.) 

sex of çalf: 1- male; 2- female; 3- multiple birth 
. ---- . 

. size'of calf: 1- sma1 (;,t 2- m,edium; 3- 1arge~ 
. 

- eâse of ca1ving: l-"e'asy, no assistanèe.; 2- s'1ight assistance; 
, 

, 

3- ~jfficwlt, hard pUll; 4- ~urgical; 5- malpresen-o 

" 
t,atlon , 

~!~ ~ r 

~alf sur~i~al: 1; a~ive~ 2- 'dead at'birth or ~ithin 24 hour$ post-

partum. ' 

. -
... ) 

/ 

" , 

,.{ 

'! 
0

0 

,. , 
l , 
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/j , 

Defi n1 t i on of Cal Vl ng Performance 

, Ease of calving, as a tralt vr calvlng' performanc~ is deflned -in 

different ways ln the llterature, Changes 1 n the defi n,it i on of ease 
'f , 

of cahing may have sorne effect on SHe eva1uation, To éxamine this, 
1 

,two deflmtions have been considered for the trait in Trial I. Even if 
( .. ~ Q \1 

" '~ live'calf is economlcally more lmportant than a dead calf, the major 
'1 ' C> , ..-
r"cr"ltenon for scoring was ease of ca1vlng ln both definition's, Slnce the 

, . 
industry lS main1y interested in t?va1ua,n g Slres for thlS slng1e trait,! 

In Deflmtlon l, a composite trilo1t of ease of calving and calf surviva1 

was considéred, The cntenon for scoring Hl this 'case vias primar;lly 

oease of ealving with a secondary dellneatlon on calf survival with1n 0 

ease of ealv'lng,scores, thus creating five categones of ca~ving perfor­

mance. ThlS approach V/as to examine lf addltlOnna1 categories due to 

considenng calf 1iveabl1ity, or' th'e'mere faet thàt 'calf l1veabillty is 
/ -

considered along with type of calvlng could help identifylng those sires 

with poorer calving performance as. ref1ected by more calvlng prob1ems and 

more calf losses resulti ng from then use, 
, . 

The second deflnltion (Defimtton II) was concer'ned with ease 
p 

of calving an1y" malpresentation births belng exc1uded. The reason for 
0-'-

de1 et i'ng mal presentat,l ons frO\T1 ttie'-data was thaV no 1 nformatlOn was 

arilê-,l:)le ,as to the type of presentation or~degree of dir'-fïculty from 

.those births. sc~ffer and Wilton (1971)' and 'Surfen,ing ét _~. n978) 

1 a1so deleted ma1presentations, 

In bath definitions, code ".(~asy~no aS~lstance) and 'code 2 
1 

(slig.ht assistance) were combined._ becau?e there is' no way of establishing 
o 

.- .. ' 

~ . 
\--

-



22 , 
\ -dl fferences between these two categori es. No ,as s i stance may have been 

because of the absence of observation of calvlng. and the dairyman mlght 
, 

simi -have provided slight.assistance had he been present.' An approach 
• 0 

lar ta that of Trial '1 was investigated by Tong'et~. (19P6). 

For Trial II, the defini,tion of calving performance considered • 
p -

was identical to Definition/'II of Tnal 1. The definitions considered 

'àre ~lly described in Table 3. 
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Tab les. .,,/, 

'1 

~ 

""t 

~ 

'\ 
) 

Defiriitions of calving performance as a·trait Qf the calf 

) 

~ 

, _r===.. _~_ 

Code r~ported on DHA~ form Type of calvlng 

~ase of cal vi ng 

) or.2 
1 or 2 

3 or ,5 

3,or 5 
4 

or 2 
,3 . 

,4 . 

Caif candi t'ion 

~ 

" 

2 

( . ~ ~ 

î 
or 2 J 

~ 

Ease of calving 
'i ' .. 

"Definition l 

No assistance or ~ig~t assist 
No assistance or slight assist 

. Hard pull or Malpresenta~ion 

HarQ 'Pull or Màlpresentation 
Surgi cal 

" .. 

Definition' II 
fi' 

Calf cond1tion 

e 

al; ve , 
. , 

dead 

alive 
de ad ' 

alive Qr dead 

-- --- . 7-----.----' ,.----------~-~------ --
-~- ' No assistançe 'or slight assist 

, 
Oifficult! hand pull 

• l' 

Surgi cal' ". ' 

.!. 

\ . 

. 

Score 
attributed 

100 

90 

5~ 

, 45 

D 

100 

50 

a 

... .. 

-"" 

N 
W 

~ 

.. 

-
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:c 

Cl assi fi cati on of Data 

...-' 
<l 

...... ~ 
Tria}'! • -~-- "1 

" 

. CahLin~ records wi~h complete i nformat ton as .. to the parameters 
,,'~ 

. 
already mentipnned avai'lable frûm the DHAS fi le were used to create a 

"" data set in April 1980 which includèd calvings reported over 
" "-. '0' 0 

a peri od 
. -. 

of 7,months (September 1979 through'March 1980). 
. i . 

Fortran pr@grams were 
J 

used on IBM 370 Model 148 computer belonging to DHAS, ta read and edit 
, '. ' .J 

the data tapes. 
; -

Restrictièns imposed, for records to be kept were the followi~: 

calv.ings .. restricted to Holstein cows and Holstein servicJ sires 

deletion of muJtiple births 

for second and later paritY' cows, cows with gestation le~gth bf over 
-

296 days .and l ess than 267 days (the mean ± 30-) cwere de l eted 

eaçh service sitê was r~quir~d to have a mi,nimum of 2 obseryations 

;n~ 2' herds to a'vo~d .çpnfoundi ng of' h~rd and sire effeçt. 

Breeding dates were available froIn the DHAS fil~ for second ànd 

l ater: pari ty cows., but not ·for -fi rst calf hei fers. Theref~, the res-
,~ 

, , 

triction, às to, the ge,station length was ·not i~posedff?r the latter. 

When. éaî~in~S ft::0m all cows (first ·and later parities) were< in­

cJuded, a total pf 16653 o'bseryations were'~obtai~ed fron 2914 'herds. 

Subsets of the population were set' up for analysis. First calf heifers 
, 1 

. ' 

and second and l.ater pari ty cows were considered separately, and a1so' 
1 .. ' . 

combiRed,as one sét. Oefinition II excluded malpresentations, thus six 
J • ' 

" 

'subsets of data were p~ep'ared and are shown 'in Table, 4, with observations 

clalfied 

'. .. 
according tO.sex of calf, month of calving, siz'e of cow at 

" \ 
"., l " , 

. ' , 

: 

. , 

1 
! 

l 
, , ., 

} 
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ca1ving (Table 4B) and parity or age at f'irst calving (Table 40. 
1 

Table 4. Tr-ial '1: Distribution o~"cal"ing observatio~~ 

25 

, ' " A. By popu,l,at ion subset, \'fith ,number of bérds ànd number' of 
sires representèd. ' l ' "-

", 

.,.; 

Population subsèts 

~.. J" 

:f 

A 11 pari ty cows First calf heifers 
2nd and t ater 

. ,.parity cows 

Def Def II Def 1 

No. of ob'servati ons 16653 16379 4254 
- ' 

No. of hèY,ds '2914 
'\ 

2900 1537 

No. of sires 179 179 '137 

, . 
',1' 

• i 'i 

'. 

. . . 
" 

r 

" 

, \ 

Def Il 

4167 . .. 
, ' 

1522 

136 

" 

, " 

. 
, . 

Def 1 

12367 
/ 

" . 
2736 

156 

,. 

... .. ~ .. 

[lef n· 
--,--

" ' 

12180' .'., 

2724 

156 

-~~-

- .. 
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1 . 
,1 "'.: ' • 

B. By sex of calf, '~onth of ca 1 vi,~g and' si ze of cow 
at ca1ving. 

, 

.",.. 

Sex of calf. 

.Cl ass'- sex 

.'. 1 
2 

ma 1 e·, 

,-fem~l e 
" "", 

Month of ca1ving -. 

, A 11 p,arity cows 
'" 

Def l Def JI 
(16653) (16~79) 

8127 

8526 

7965 

8414 

, Cl as,s· ... month 

1 . Sept 79 

2 ·Oct 79 
.. , .. , 3 Nov 79 

. 4 Dec 79, 

'.5 Jan 80 

401 

, 1921 

2061 . 

3458 

3486 

6 Feb 8b 1033 

7 Mar 80 4293'/ 

,S~ie of cow at ca1ving 
c; l: 

Cl ass si ze H<g) 

.; 1 

2 

·3 

<. 475 
. , 

476-525 
.3844 

5385 

4t11 

396 

1890 

2023 

3406 

3411 

1020 

4233 

3776 
.. 5311 

4138 
1 

526-575 

. ~ 576 3213 3154 
c=--

'l,· 

. - , , 

Population subsets -, . , 
~----(--

'2nd and l,ater 
parity -cows 

, . , First ·calf· heif.ers . . 

Def l 
(4254) 

Def LI 
( 4167) 

Def l Def. II 
(12367) (12180) 

2087 .. 2039 6023 • 

6344 2167 " '2128 
.' .. 

152 
704 ' 

658 

" 943 

" 927 
257 

613 

'\ 1400 

.1746 

795 

148 

687 

645 

926 ' 

. 905 

1 
'249 

1212 

1399 

250,s 

25S3 

253 774 
603 3672 

1366 72431' 
17~}--=-'~' 3627 

772 3407 

313 308' 2902 

.,/ 5910 

6270 

. . 

248 

1198 

1374. 

2472 

2501 

765 

, 3622 

2397 

3578 

3357 

2848 

. ' , . ,-
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By parity, and age,at flrst calving 

, . 
, . .. . ' \\n" 

\, 

Pari ty of thè dam 1 . 

r Clas$ parity 
~-

1 ' 

, ,2 .. '~ " .2 . , 

3 3 

4 4 

• 5 ~5 

Age àt first calving (heifers) 

'.cl as s. " age at ca1ving (month ) . ' 
< 24 

2 24-27 

·3 21-30 

4 <180-33 
ç . ~ > '33 

" 

.. ' .... " 

- ~'I .. 

-"-__ -:--___ --...:....~ _ ______"___..;'____~_:_. ,-=-. ---:;------1- - _, ,_ 

" 

Defi nit ion l 

( 16653) 

4268 
'3971 

2705 

213~' 

3571 
Ir' 

(4254) 

'43~ 
1110 

912 
1002· " ' 

794 

" 

1 - • 

C· 

~, , 

Definition II 

(16379) 

4182 
3915 

2666 

2099 
3517· , 

. . ' , 

(4167) 

. , • ,r , 

424 
1094 

887 

985 ' 
777 , . 

\' 

--~-- ----~-------

..' .... 

.. 

, , 
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,1 Tri,al II t --.r---

~ . 
. Tri al II exami ned the éffect of us i ng recbrds fram ei "r. a 11 

_ rit y GO-WS, fi'rst calf heifers or: .second and later',Rarity cows on -sire 

pa-

,. l ,.'"'' " 

eva 1 uat i on and ,recommendati ons as to the; r use on vi rgi n heifers based 
1 

on a"new data set created in June 1981 WhlCh inc]uded a11 calving r~cords . 
wlth complet~ information for a period of 21 months (from September 1979 

through May.l981). When calvings/Trom_,all cows ,wer-e considered, a total 
1 • 

bf 121 848 observatlons wer~ ob~ained' from 5987 herds. The three subsets 
• i 

of data corre'sponding tè/tQè subpopù1ations considered'are shawn in table' 5. 

Classification of data and ~estrictions imposed for records to 

be kept were similar ta those '~n 'Trial 1. Howev-er, the ïestrictidn on, 

" the nuni,ber of, abservat ions per seevi ce si ce was imposed/or vari ance' coin-
, ' 

ponents estimation and sire eval u-atîon , but nct for preliminary least· 

squares ana lyses. 

Since the 21 months period included cows with more than one ca1-

ving reported in. the DHAS ,fl1es, only the first slngle,bir:h calving 

with an identlTied service sire for a cow,was retained. 
; , 

. " 
Table)):- Trial II: D'ïstributiorT of ca1ving observations 

A. By popu16tion subset; with number of herds represented. 

.... Population subsets 

" J • 

A 11 parj ty CO'tlS Fi rst calf heifers. 

No. of observations 121848 22564 

59&7 3535 

, , 

. ' 
, Second and'-~Il ater 

p,arity cows 

. 
( 

99284 

5955 

'i 

·,.1 
J 

" 

"' 

L' 

J, 
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, 

B. 
" \ . ' 

By" se; of èa 1 f, month of calvi ng and SlZe of cow 
at·ca1vlng. 

" .. 

" .:' . Popu1 ati on' subsets 

~; .. 
All parity çows Firsi c~lf heifers 

. ,. (12HH8) . (22564) 

. 
~ex of calf 

C1ass sex 
~-

' , 

1 male , 10933 • 
'2 female 11631 1/ 

/ Month of calving 

Cl ass month 

'Sept 79 443 1~2 J ~. 

2 Oct 79 2167 - 7'43 '.' 
~ , 

3 Nov 79 2366 687 '. . ,-

4· Dec 79 " 4001 994 

, ? Jan 80 , 4094 ! "977 .. 
, 6 Feb 80 3787, - 691 

7 Mar 80 7497 .. 550 

~, 8 Apr 80 ' "6003 ' :427 

9 , ,May 80 " 4341 344 . 
10 June 80 3786 298 

~ 

11 " Ju1 80 4012 406 . -, 
12 Aug 80 5581 1209 

13 Sept 80 ' ,'1777 ~2;457 
14 Oct 80 8820 • / 2546 

·15 Nov 80, 8784 2265 

16 Dec 80 8478' 1924' .. 
17 ,Jan 81 8797" 2068. 

18 ~ Feb 81 8159 1629 

19 Mar'8} 12101 -1204 
• 

•• l,. ~. _ 
r 

, " , 
.~ .! .' -- ~ 

~ " ,.. 

29 

--'-~-

. 
Second and 1 ater 
parity cows 

. 
(99284) 

,---->-.-

, 
49637 , 

49647 

-, . , 
291 

1424 

1679 

3001, ' 
<, 

3.1 Vi 
3096 , , 

6947 

5576 

3997 

3488 

3606 

4372 

5320 

6274 

'651"9 

6554 
, 

' 6729 .~ .' 

6530 

10897 . 

" 

-', 
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~---~'---r-------------------~-- ~ - ---~ -~--_. ----------------------'- --- . -~-. - -

,. A 11 pari ty cows 
(121848 ) 

Population subsets 

• First calf heifers 
(22564 ) 

30 

\ 
\ 

_Second and 1 at r' 
parity cows 

(99284)· 

i 

. ! 
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,Co By panty and age at first calvH)g 

'-~--' - ~ -----~~-- _ ---~-------- -.-----.- - -----, --·-·--·----r--~ ------ ----

Parity of the dam No'. of records 
. ' .. 

C1ass "pan t~ -._- ( 121848) 
--~ 

1 22564 
2 2 29599 

1 

3 3 21130 

~ 4 . . , 16610' JO. 

" 6 ~ 5 31945 

A~e at first ça1ving (first calf heiferi) 
-~----- - --,.. -- ---- -~- ~.,...-------

Class 8.9~_a!.J~ _c_~l ving (months} 

1 < 21 
2 21 

-, 

3, 22 
4 ·23 
5 '24 " 

0- '25 

. ' 7 ~- 26 
-8 27 . - , , 

~ 28 
.. 

.. _~ O. 29 
11 30 
12 31 
13 32' 

14 33 
15 '34 : ,,-
16 35, . 
17 ~ 36 , 

, .' 

': 
r 

, ') 



• 1 

" 

The number of observations 'in the variance components estlma-

tlon and sire evaluation analyses were reduced for each subset of data 
• . 

. . because of the restrjction on the minimum number of observations per 

sire.'" ·T..he descY'lptlOn of. these three subsets of data are givèn in 

Tab le 6. 

Tabre 6. Trial II: Olstribution of calvi.ng observations, number of 
,herds represented and number or si res represented ; n the 
population subsets for varlance components estimation and 
sire evaluatlon. 

,< 

-----------

./ 

.. _---
Population subsets 

Ali panty cows 
• • Fi rst calf he; fers 

_of ___________ . _______ ' _ __ ---L _____ . 

/' 

No.' of observ at l ons 

No. of herds 

No. of Slres represented 1 

98300 

5706 

425 

21081 

3443 

2'96 
• 

Second and ., ater 
pari ty cows 

76891 

S616 

380 

. l Service sir~s wHh at le:st 2 observations (ca1vingsL in 2 herds. 

t 

" ' 

. 
l' 
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IV. ME~HODS OF ANALYSIS 

Slmilar'analysis procedures were used for the Trial 1 and Trial 
. ~ . 

II da.ta "sets on cal'ving performance. Tbe Fortran programs used for the 

maln statistical .analysis were·wr·Hten by B.W,.' Kennedy and A.K.'W. Tong. q 

~ \ 
1 

( 

'..---

Trial r 

" 

Least Squares Analysis .. 
" . 

F;xed effects due ta herd, sex of calf, parit~ (or age at first 

..... )alvlng) of th~ dam, month of calvir19, size o,f .cow at calving, plus the 

'" lnteractio'n sex .by panty were examined according to the followi,ng . ' . 
llnear model: • 

y, 'k 1 J.I + H. +- X. + Pk' + Ml + T + XP' k + e;jklmn 'lJ mn l J m J-
1 

J 
J 

where Y; J k.l mn ;s the observed,calving performance at bi rth of the
6 

ntl).-' ca lf . 

'. .-

.. 
)J i s the population mean 

'" 
H . , . l s the fixed effect of the ,th- herd 

X. 
J 

i s the fixe~ effect 'of the jt.h sex of the calf 

. Pk "iS~ te fixed. effeot 'of the kt .h 'par.ity -(or age' at firs·t 
calvin of helfers), w;th parlty classified into four 
subcla ses for second and later parity co~~ (2,3,4~ and 
>-. 5 , five subclasses ,for aH parity'cows (1,2,3,4, and 

. > ), and into five sub-classes of agg....Q~ first calving 
. for heifers « 24, 24-27, 27-30; 30-33 and > 33) . 

, M,: ; ~ the fi xJ eff:c,t Qf the " t~ month of calvi n; with 
.seven subclasses (September 1979 to.March '980). 

T ;s the'f;xed effect of the mt~ Slbe of the dam at cal~ 
m v;ng, with size classified into four subclasses (~475, 

476-525, 526-575, ~:576). 
. l '. 

.. 
" 

, 

1 

. . 

.. 
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, , 

" XP jk IS the 1nteraction between parity (or age at ffrst , 
calv1ng) of th~ dam and sex of the calf" , 

. 
1S th~ random ~rror associ ated "'kl th 

eijk,lmn' with the 1 J I1)n 
observation. . ' • 

, . 
The, cjassification .ana distributio.~ ;Of observations were as presentéd 

. , 

itt'Table '3>- Set:tjo~ III. Herd' '~quat ions were absorbed in "the él-fla lyses" 
1 

Results of'the,teast Squares analysis are presented in the Appendix 

Table 2 to 4. 
, -

Variance Components Estimation 

- rJ 
An iterative MINQÙE (Minimum Norm Quadratic Unbiased Estimation) 

. ... 
,(Rao, 1971) procedure was 4sed ta simultaneously estimate fixed effects 

,r--Pn~ va~iar'lce cOJ11P~nents, ~si.ng Hende~son's mi>s'ed model equati;ons'·(Hen­
.... . 

derson, 1975)" It may be noted that MINQUE estimation oi sire'and' er-

rorl vario:nce components 1S a ~t-atistical1y valid'procedu.re for a trait 

su~h ~s calving eaSe, Slncé it does not depend on any d1stribut~onal 

~assumpt ions" 

-. 
..P , 

The follow:ng general mixed linear model wa~ used: 

'y' = Xo' + Zu + e 

where y 15 a 0 vector of observa'ti ons \., order n x. 1,- for n = tota 1. 
number of observations u" ~ . " 

. X is an incidence matrix describil19 the association of the 
observations with-the'fixed effects listed above 

\ 

bis a vector of unkr:own fi xed· eff ects ~f arder p~ x 
. .. '" ~ 

Z is 'an incidenc~",matrix describing.,tne raùociation of the 
~ 'obseorvations' with the rqndom si r,es ' 

1 

1 

o 

1 

• 

, 
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, 
u i~ a vector on random sire effects of order- q x l ,....(0, cr~ I}; 

sl,res were assumed unrelated 

e i s a vector of random er'CIIfY- of order n x l 

Additionnaly u and e are assumed to be un~orrela~d 

The mixed model equations were: 

f'x XIZ 

D) ,{ ~) (X,y) , 
= 

Z'X Z'Z + Z'y " 

where: '0 
" 2 

2 (i2 Ge ,r, assumi n9 Ge and are known. 
-'2. s 
Us 

Procedure • 
-, 

-r Il partitioneèl form, the mi xed model equatioos are: 
A r'x )(X'Z... ) (~) ( x.'y ) "Z'X Z'Z + cr; /o=~ ( , Z' y 

... -' 
-\, 

r' 2 ,-'2 
prlor estimates 'of û~ and 0

2, . where (Je and Vs are 
J 5 

Let T be a symmetric generalized inver~e of the coefficient ~atrix: 

( X'X X'Z ) - ,-

= o T 
. Z' X Z'Z + o ,,9 

~ 

(
'\b ':~~). 
T' T 

bs ss f 
= 

Then sums of squares are computed: / 

t· 
0 

= y'y " \ " \ - b'X'y -,.y Z'y 

" ,., (â L /A2 ) 2 . t 5 u'u e Vs 
>-

and cO.effi ci ent5 
s s 

P = n-r-q+ 
00 

,E 
i = l 

r. tr Tss 'T' 
i=l" 55 

where r = rank of X " 

1 
\ 

" 

. 
o 

. . 

, , 

o ; 

1 , , 
J 
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':b,0" 
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~s~n2 -tr T T' cr ' 
ss r -2 , uls ' 

r--2 
(1 }2 (ity) T 

u e + tr tr ~27 
~ 

~ 
-5S 

SS 
G

S 

" 

_2 

2 = (q,e
2 

) 
(J s', 

,v s 

" 

"'~ 

Thi s process can be repeated l fe:rati ve" ly unti l èonvergellÇe such, th-at 
\ , 

,...., 2 '"" 2" 
Cf .<::::: G . 

, , 

1 I~. 

PriaI'" estimates and -itè'rati on .' 
---~ -:--------~--'---,-. 

. ." ~ .' ,1\ 
, ( , 

.' " '_ These. go'luti ons requi ~e' a st'artir1g 'p,o,int Gr prior 'est,i,mates ô'f , . .f 
"'u'2 1.J2. The ~t.a~ting·r~t'fo ~a~ be :~stimatèd by' tëch'n,iqÙ'/S gïve,n.b)" e • s " " , 

, " 

Schaeffer a'nd e'urnside (1974). ,~ince heritabil,ity",estimates for ca1ving 
~ . , '" 

" ,~I • t , • 

. ~a,se a); ~ di5crete tra-it. have' been demonst.rated to decl1:ne with inerea- . 
~ ? • .~ !- • ~ , ~ • ' .. ~ 

~ _ ~; . .,.' '...' . ., 

~i~g p~'rity, '}Pollak, '197,5). d~f~erent s,t,arting 'r'atiO's have b~en used 
, ' g 4 ~ ,,; ~ ,1 

accordhig' ta the. popu;l ation cQns'ipered: ' 
\ ,. ~ 't 

.' 

" 

, ' 

'. 

, , 

o 

2 ,'2: 
:= 6' 1 cr 
~~I .. e,., \ Ils 

• 

, ' 

.: , , 

" 

. , 

, , 

, . 

.. 

" 

;.~. "J 

" 

.'~' 

1 ~ 

, .. 

, , 

./ 

." 
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~ 

If"'rre~rhabi'lity estjmated by the Paternal Malf'Sib method ,s~r:led as . ' 

,tJY=' ,4 r-:-2 
us' 

then ~2 1 4i Cl + r) 

-. 
\ . 

.' 2 . , Therefore;' h e'stimates for, ca l vi ng ea,se as a di screte trait reported , 

_ from previous studiei can be used to provide sorne knowledge~of, the star- . 

ting 2 2 The fi rst estimates of (J' 2 / (j'2 produced the ratlO (üe/us ). , e s 

first set of solutions and estimates of var:i ance components'. These re-
~~ . \ 

sults w~re then !?ubstitutesl and th~/~ew~equation~ formed- qnd solved. 
/ 

1 

Repeated rou,,!ds Of ; terati on we~ rlln unti l .'the dO; fference 'betwe'f;n' er'-

ror to sire vari aiic'é rati 0$ in two succeSSl ve rourrds were < t,.01/: . 
" 

1 ~ 

Input rati~s and ratios'in successive rounds of iteration are 

found in APp~ndi~ ~abl~s 5;6 and-l. 

Mixed Model ',Analysi s 

model~ 

'.' 

, where 

cribed 

Service sire was included as a .random effect in 'thè fol 1 m';i ng 

y" 'k l j,t + H,. 
, 

= + X. + Pk , J ,mno ' , J 

• Y 0 , H':, X., Pk' }J ij'klmFlo j 
, l ... J 

and where: 

+ Ml + T + XP 'k + ,m J 

Ml' T~ and XP- k ' J 
are 

Sn 

as 

. , , 
+ eijklmno 

alrdady ges-

S ;5 the random ,effect assoc;ated with th.e' !1t~ sïre r-' (0, cr 2 ,) 
n ~ ..' 5 

" 

\ , 

eijklmh6' is the random èrror ,associate'd ~ith the iJklmnot'h record. 

" of 
" , 

, , 

., 

\ 

\ 

'" -
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o .' '1.' 
• -Tins-model wasn ana lyz:ed accordl ng t~ .• ~~~QUE ~roce~ures f.or the " 

two definitions ârid' for the three sUbpo~u1ati~ns considered. This pro­
, '( , . 

vided ~~tlmàtes of the variance components, best 'linear unbiased estl-

mates of fixed effects~(BLUE) a~d best linear unbiased predictbrs 
\ 

, (-BLUP) of' random effects. 

Herltabilityestimation 

Heritabllity'may oe'defined as the fraction of total phenotypic 

variation attributable to genet~t ~ifference. In th; s study, the heri, 

'tatiillty was estimated by the P,Jltern_a l Half Sib (PHS) me~h9d, assuming 
, ' "-

t~at si re·s are unre lated . 

4 ""2 4 
",'2 

... *'~ h2 Us Û s 
,,", ---:::-z ",2 +",2 .. 

,u P 0- S Ge 

" 

where ",2 
;5 J~he e.st i mate of the'sire var:-iance Us 

. ' .. 
r ,..2 .... v e is·t'he est i mate of the error variance 

~ 
'1 

,,2 
~ ,is therefore ,/the estimate of the 
v P, 

~\' 
'e-t-yplc vari ance. 

Tliese. est i mates do not necessarily yfe l d the true heri tabi 1 ity of the 

- ;trait _rca1ving eas€ - since her'ft'abi}i;t;es from discrete variable 'com-
, " " . '2 '. 

mon ly are adj'usted ·upward.. However" the.se h estimates refl ect the er-' 

4 

• - '\ ' ~ '1~ 

ror t~ stre variance ratio for BLUp since w~ ar~ dealing with the dis-
\.. ." 

. ~réte tralt 'and n~ the underlyi ng normal di stri'buti on that can be '. 

assumed. 
" .. 

, ' 

•. 1 .. . . 
" 

" 

, . 

, 
• 
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HypotheslS testing 
- -, 

-
C~tegor;zed traits such as ease of calvlng are not ~is~ributeD 

no~mall~ but may have an underlying normal' distribution. con~e~tio~al 
tests of hypothesi 5 may therefore be i nappropri ate for such tra'its.· 

In this study, hypothesis testing has been conducted which yie1d' sums 

of squares which are 9is.tributed approximatel'y as chi-squares under 

the assumption of 'large s'amples. This' ca~ p.e' achi~Ved' by multiplYlng 

the sums of squares obtalned fr'Qm,gener'alized 'least: ares by a sca-.' / 

li n9 factor' (~l. :These test i n9, techni ques havten ~~op sed and are 

fully exp~a;ne'd by'Schaeffer,'and Wilton (1976). '. 
, i 

• 
Sca1ing factors for :hjS study ~re prese~4~d in Appendix Table 

, 1 

1. 

Tri a 1 II' " ' , 

\ 

Least Sq~ar~s Anaiy~is 

,"1. 
, .~ 

'/ 

The oDservations in 'the data s'ets crea.ted, for thi s p~rt of the 

s~udy,are classif~ed and distributed ~s g;ve~ ,in-Tablé 5 of Sectlon III. 
, ,.,..' -

, , 

A f.irst Teast squares âna1ysis was run ta det~rmin~ if some subclasses ' 
,'\ 1 

of the effects considered .(month, s;ze, par'ity or age at ca1ving) cou1d 

be grouped. , , 

wher~: 

.. ~ 

For this, the.~.ol1ovdng mode1 was us~d~ 

Yi j k 1 mn ,::: J,J. +' Hi + X j +' Pk + Ml + Tm + e; j ~ l m~ 

Y;jklmn 'iththe observed colving performante at, birth of the 
n calf. .' '. '., 

" 

. , ~';' .. ~ . 

M \ is ~he populatio~ mean 

l', 
, ' , ' 

. . 

• J 
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.. .. is t~e fixed effect of the i th h.~rd 
t 

X, 
J 

js effect of the /h sex of calf 

Pkis effect of the kth'panty of the dam (or 
-ag~ at' first ca1ving of heifèrs), with parity çlassl-
fi !Id our cl as'ses for second and l ater pari ty 1 

and~5), five subclas'ses'for all parity 
C,OWS (1,2, ,4, ~ 5) and seventeen subc1asses of age 

a~ving of heifers (from (21 to? 36 months).' 

is the f'xe~ ~ffec~ of the tth mohth of calVin~, clas-
sified i to twenty:-one subclasses'(from Sept '79 
through ay '81) 

Tm ~s the ixed effect of the mth size of dam at' calving, 
cl as si' i ed i nto twenty subc 1 asses (from ~ 420 Kg ta· 
~ 601 g). 

c 

is the random errô~ term ~ssoc;ated wit~ the-ijk1mn~th 
ohservat ion: 

Herd effects were absorbed in the analysis. Results .of these , 
- , 

prelimin,a:y analyses are presented. in Appendix T~b1es 8, 9 and 10 for 

'all parity cows, fïrst calf heifers,."and second and 1ater parity cows, 

,r~~pecti~ely. According ta-~bese results, th~ classification for the 

effects of month of calving, size of dam at calving, and parity (or pge 

at ftrst calving) was modified as follows~ 

• 

, 
,-

, , 

; 1 ,. 

, . 

',' 

. .. 

/ 
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\ , 

--------_.--.-.------~------.~----------- .---._--_ ... - .. -_ .. --- ... ------'---------- .. ------

" 

_ 4 .. ;. .. __ ... __ ~ ! ... ___ . _ .. ___ .. _ .... __ "",, ~ ........... _ _ _ _ ... _ .... ___ ........................... - - .. ___ ~__'_ "' .. ___ : ~ _ ...... : _.-

Population subsets 
-~~-----_-...!:-...- ...... ---.._---------- .. ----------~-~--...:....- _ .. - -- ----- ~ _ .. - -

• 1 
Second and l ater 

All panty cows First calf'heifers parity cows 

------ ----~~~- .. - .. _'-

Season of Ca l,vi ng 

Cl a'ss 1 

! " 
, -1 - 'Sept. 79 Mar. ~O Sept. 79 Fep'.< 80 'C l assifi cat ion 

unchanged' 

2 V Apr'. -80 - Sept'.' 80 Mar. 80 - Sept. 80 
(21 months 

3 . Oct. 80 .- Feb . 81 Oct, 80 Feb. 8'1 
sUbclasses) 

-.-4 Matt'. 81 - May' 81, Mar. 81 - May 81 

Size of dam at calving ~ 

Class 
" 

, 
, , 

<'480 Kg , 'Cov. ï (~ody weight) <,440 Kg 
'1.-

2' ~·480 Kg Cov. 2 (body wefght ~ 440 ,Kg' 
squared) .. 

Pa~ity (or age, at lst ca'lving) 

Class .. .' L . 
-~ 

" 

.- < 25 mon~hs 2 

2 ~, 2 25 -'34 months 3 
0 

3 >34 months 4 .. -.' -, , ... 
4 . 

-~ ~ 5 
_____ ....t-.--__ 

( 
-, -, 

" 
, .-

, '!." 

_.1, 
.. ~ .,' ~ 
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With the classification of data modified as mentionned above, . . 
a new _ seri es of l è'a;t ~~uci'rès' ana lysés' was performedl, ta determ; ne the 

effect'-s of thé identified factors and sorne of their interactions on cal­

ving performance. The m'odel used for al1 parity cows and sêcond and 

later parity cows was as follows: 

where: 

1 

i s the observed calvi n9, performance, at bi rth of' the n th 
calf 

}J i.s the populati~n mèan' 

H, is the fixed effect of the i th herd 
1 

X, is the fixed effect of'the jth sex of calf 
J 

Pk ·i 5 the fi xèd effect of the k th pari ty of dam', wi th pa­
rit~ classified l~to two subclasses for all parity cows, 
and four subélasses for second and later parity cows. 

Ml . 'i s the fi xed effect of the 1 th season of calvi ng, t'VIl th 
season classifled into four subclasses for al1 patlty 
cows, and twenty-one subclasses for seconQ and 1ater 
pàrity cows 

Tm is "the fixed effect of ,the f)ith size of cow at calving, 
with si,ze classifi,ed into t'wo subc'lasses 

XP'k· is the fl xed effect due.ta the ; nteract; on between sex 
J of calf and parity . . 

n, 
. Jm 

i s the fl xed effect due ta the i nte-r act ion between sex 
of the calf and size of dam 

i s the fl'xed effect due ta the i nterél;cti on bet'ween pa­
rit y and size 

XPTjkm is the fixed effect due to the interactio~~between sex ' 
of calf, parity and size of dam 

.... e, 'k; ',' ;s the random error associated wi:th tn'e ;jklmnth obser-, 
, 1 J mn, val ion. ' 

.L ;!o .••• 

" 1 

, , 

1 

, . 
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For first calf heife ... s', a similar mOdel was used, .except that 
, , ' 

~ile,at calving was included as covariates for linear and q~adratic 

effects of body weight in kilograms." The interabtions wit~ size were 

/ 
l 

not in the model, which was as fol)pws: 

where 

-. 

y 0 ok 1 H. X. + Pk + Ml bl0ijklm,+ 
2 

Il + + + b20 °ijkl'm lJ mn l . J 1 

Y' 

; 
i 
/ 

+ XP jk + ei jk imn 

. 
Ho, ~J and e. 'kl are'as already described i Jk lmn' }l l lJ mn 

" 

\ 

'Pk is the ,fixed effect of the "kth ag~ at fi~st ialving. 
classified into three subclasses 0' 

° \ 
0

2
1 

is the fii"ed effect of season of calving. 'classified 
into four subclasses .r· 

is the covariate body weight i~ Kg 

is the covaria\e body weight squared 

XP jk \, i s the l nteract ion between sex of calf and age at ' 
first calving . 

None of the interactions tested were significant in the case of 

first calf heifers "or second and later parities. For al1 parity cows. 
/ 

/ 

" 

.art main effects and lnteractions tefsted were highly .significant (P < .Ol) 

except~the interaction between pariJy and size which was sign;f~cant _ 

(~ < .05). ,(See Appendix Tables 11 to 13 ) .r: ';- " 

Mixed Model Ana1ys;s 

The servi ce si re was i nc 1 uded as a random eff.eë't~" i n the three 

models set up for the three subpopulations considered. These mode1s 

were as fo1lows: 
, j 

. " . \ 
1 

., 
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Ci) All parity cows: 
\ 

Y" kl =)..1 +H,.+X.tPktMltT +,xP'k+ XT , tPTkm l J mno l J, m' J Jm. 

t'XPT 'k + S + e'~kl , J m n - 1 J mno 

(2) . Second and l~ter pa~ity cows: 

Yijklmno = ~ + Hi + Xj t Pk t Ml t Tm + Sn t eijklmno 

.. 
(3) First calf heifers: 

.' .. 2 . 
Yijklmno' ~ , Hi' XJ , Pk' Ml' Tm' 0 and 0 are as previously where 

described, 'according to the sub~opulation consi,dered, ana.: 

Sn is ~re random' effec~ assocj'ated with the nth sire r- (O,V ~ 
, . 

eijklmno, is the random elt'ror ~~socia.ted with the ;jklmnoth obsé'r-' 

vation. . 

\ . 
'Th~se models'were analyzed according to MINQUE procedute tO.obtain es-

timates of variance ~omponents. BLUE of ~d effects and B(U; 'of ran­

dom effects. Consi~~rat;ons on general mixed linear model~~nd procedu-
~ 

re have already been explained in this section. 

',' l' 
Rank Correlations 

, 
, ' 

! 

Correlations for, sire' rankings f~.om the different population sub- - . 

• sets u~ed were calculated according to Kendal1's rank correlation coef-

ficient of two variables (Siegel, 1956). 

i '. . 

.; 
i 

. 
f 
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/v. RESULTS AN~ OfSCUSSION 

~. 
Frequénc;es of Dystocia and Calf Morta1ity 

Frequencles of calvings fal1ing into each category as reporteq 

by dairymen on DHAS forms have been analysed in both parts of this stu­

dy (Trial 1 and Trial II), and the se are presented in Table 7, for the 

three,subPoPllati~ns. L,obklng' at ,the who1e population (a11 parity cows), 

it appears that 29% of ca1vings in Holsteins required some degree of as-
} 

sistance (codes ~ 2), assuntl ng that malpresentation cases reported were 
.' 

assisted. 1] 
1 

already w~s suspecte~ is observed when looklng . 'Something that 

at fi gures from the other tW9 subrlopul ations: fi rst ca~ f heifers e~p.eri­

enced much more calving prob1èms than older '.Cows, wlth, 40% (40,3% in ' 

Trial 1 an~ 39,9% in Trial II) of their calv~ngs receiving sorne degree 
, ", • t 

of a~~i~tance (code') 2), as compared to.25~26% for calvjng~ from older 

,cows. This trend lS ln· agreement with other studies wit,.h Holstein ~oyJ,s 
.., ~, 1 

(Mcpaniel, 1981; Cady e·t __ ~., 1981). Percent age of assisted births :' 

among first calf.heifers is higher in this study than the figures repor-
~ • t j 

ted .by Po 11 ak' and Fr'eeman (1976) who found that 29% and 34, 1% of'bi rths 

from heifers required rS~istance, in a study which examined the same 

trait in two Holstein popu1atipn~ i~ United States: , f. 
The asso~iation of ~alf losses.at or near the time of birth with , . 

typ{-of'calvlng (or, degree of diffi'culty) is illustrated in Table'"8, . 

Iw'i~h value.s obtained,from the l'ar:ge; data set (Trial 1I). Percent calf 

morta 1 ity representéd 3,9'% of fa 1 ves de..l i vere~ among ,the who le popul a~ , 

tion (a11 parities~. This result.is ,slightly .1qwer than figures rep'or: .,. 

. ' 

1 
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'Table 7. Freq(Jepcy of calvings in eaclfCategory as reported by Holstein Breeders, for e;ach po-
pûlation subset. , 
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Calf losses at or near time of birth associated with typë 
of calvlng, for each population subset. 

-.-.-----------~---

P~pulatiD~ subsets 

a 

Secpnd and l ater 
, 

Type of 
c,P1 vi ng 

.All parity cows Flrst calf heifers pa~ity cows 
Code 

% No. . % No . " % 

\ #' 

No a'Ssi st. 2,Zl .;; 2085 3,9 529 2, l 

2 Slight,assist 3,0 822 4,6 279 2,5 

3 Hard pull 22,4 . 1255 27,6 648 18,4 
~ 

4 Surgi ca l'- 40,0 '146 .40,5 73 40;0 

5 .Malpresentation '29,5 467 39,0' 167 Z6.,0 

pvera 11 . 3, '9 -4775 r.Z',.5 _ 1696 
.. ~- , 

3, l 
q 

~ 

. " 
ted by Thbmps·on et .~: I( 1981') who found a-calf mor.tality rate of 5% in ... 
a po.pu 1 ati on of the same breed in. the U. S.- The proportion of ca1ves re-

' . . . " 

ported d~ad at,or near-tim~ of 6irth was mcire than 
1 ~ \, 

twice as h;gh f6r ca1-
"" . , ' 

vings from heifers as cbmpared to those fpom older cows (7,5% vs 3,1%, 

" 
respect; vely). Depend i ng, on the subpopu lat ion CQns i dered, perc~nt ca 1 f 
• 1 , 1 • 

losses within code 3, (hard pull) was 6 ta 9 ti.mes greater th an morta1ity 

.' associ:ated with un'assi sted bî rths. Percent morta 1 ity witlKi n code 2 
r ' 

. '(slight assi~t)" was clos'e ta the corresponding figures for code l' (un~s". 
~ . \ ,. 

sl~t~d) suggesting that thes~ two categoriei ~an be attributed almost 
~ 1 ~ t ... , 

e9~al ~conomic.weightings as far as calf lasses in,c?ncerned, but ~~th 
... !-

sorne difference due 'te a few extra 1 aber expanded (or ca 1 vi ngs' of code 2 • 

, , . ' ~ "".' 

J '. ,-

" 

No. 

1539 

534 
" 

584 

119 . 

310 

3Ô86 
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~ , 
As expected; the more severe calf losses were associated wlth 

1 

surgic~l èalvings, with 40% of ca1ves born this way reported de ad at 

or ~ear time' of birth, règa~d)~ss of the population considered: : 

_ fhe association'pf calf 10s~es w~t~ type of ca1ying has been re­

ported"from several studies. ~asier/and Gregory (1973) indicated that . ... .. . 
10sses at or nea~ time of birth were four times greater in ca1ves expe-

1 ri enci ng-' dystoci â than i n thos~ from normal bi"rths. Oth,er re'searchers . ' 

reportèd fi'gures in agreement with thes'e (Laster et'~., 1973; Bri nks 

et'a1., '1973; Phi1ipsson, 1976a; McDanie1, 198~). _ These figures of 
,-- '-' 'i';' 

l, calf,losses ass0ciat~d with typ~ of ca1vi~g $uggest' that reducing"the 
,J ~, ..... 

incidence of dystocia wou1d result in imRorta~t reduction in calf losses. 
" .....,... 

, Accord; ng to the code reported on '.D'HAS fqrm and 'to the defi ni, -'. 
" , 

~tio~dopted fo~ calving' perf@rmanc~, 

'·~i ven ~bser'vati on. M~,~a l vi ng ease 

a score'was attributed for any 
.. ~ _+ '. ':. .. < b 

"~~ (i~ ~ ",," ~ 

sCQTes a~d frequencies,of·ca~-
/ 

vings falling in each niw càtegory created ?ppear in Tgbles 9, 10,.and 
. f . 

11' for pefi nit i'on l, '!1efi n,J t i (!,n II (Tri al 1) and for the scori.ng pro€e-
. "" 

!rdure adopted in'T>ral II (which ~i's 's'i~i1ar to Def 'II)'; resp~'~tively. 
T;ng et al. (1976» used scoring procedures 'simi1ar to"those used in 

-_ t". 1 • • ,. 
thi s study, and .tne data used by the!"se -authors were from' Charo1 ai s1 c-

, " ,.' 1 

i~~ludes only cows at least 3 year old.' ~hen,tom: to-c program, which 
. 1 

paring the frequencies 
b .. J! 

fr~m 'thei r:'study, ~ th frequenci e~ from o.lder cows ,." , --·,'·'in't.his study, one can obs~!ve that fr~quency'of surgical ca1vings is, 
~ . 

similbr ir bath populations, whi1e other,degr~es of d;fficul~l show,la:-
." 

ger djfferences. For example, 
0, .. '" 

" 

ea1vings scored 100 in' this study 
or ~' 0 

-:--... r' '/~" y 
. " 

" . 

.' 
, . 

, 

'\ • 1 
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presented 93% and 96% of"the observatlons for Deflnition 1 and Deflni-
, , 

tion II respectlVely, as comparéd tn 88'7., and 93'7., of the observat.ions 

fr:om Charol,ais pùpulat10n for ''l':he correspondlng sconng procedures. , 

These differences are n'Ct surpnsing, since lt is, known that more fre­

quent calving problems were experienced with the use of Charolais sires 

in beef cattle populations. 
G 

Tabl,e 9. Tri-al,'!: Frequency of obs.ervatlOns ln each category of cal­
vi ng performance and mean cal vi ng ease scores by popu lat ion 
subsets, for Definition P. 

... 
Population subsets 

A 11 pari ty cows 
,(1665~) _ 

Fi rst calf 'hei fers 
( 4254) 

Second and l ater 
panty c,ows 

·(12367) 

Performance Score 

No aSSlst 'or slight 
assist ; 
Calf a1ive ~100 

No'assist or slight. 
assist 
Ca 1 f de ad gEl 

" Hard Pull or 'M.P. 
Calf alive 

Hard Pull or M.P. 
Calf dead • 

Surgi ca 1 . 

55 
c .. 

'45 

Ca lf al i ve"-Or dead 0 

Mean Calving Ease Score-

, , 

1 

& 

90,4 

2,2 

5,3 

01 6 
" 

0,50 

96,02 . 

.. 
< 

) 
Frequency (%) : 

.81,S l , 93,4 

3,4 1 ,8 

.. 
9,4 . 3,9 

4, l 0,7 
.' 

• 1 ,-3 0,2 
" 

--~-

91,86~ -97,47 

---------

: 
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Table 10", IT~ial 1:-- Frequency of ô'bs.ervations in each'categ~ry of cal­
vlng performance 'a'nd Iilean cal-ving'ease' score by population 
subset, for Definjtion TI. 

( 
• 

A 11 parity cows 
(1 &379) 

, . 
. Pop,u' ation ,subsets 

,-
------"'--- .. - .-. _ .. --_ .. 

, Fi r""st calf hei fers 
Pl167 ) 

·Seco~d and' 1 ater 
parity. cows 

( 12180 ) 

--~_. - -.. ---.---,-----_ .. ~--_._,-- ._-.-.---,---------------------.'- ". _. - , ,--

Performance 

No assi st' or . 
slight assist 

Hard Pull 

Surgi ca 1 

Score 

100 

50 

o 

Mean ca~ving easè s.core 
~ 

94~2 

5,~ 

0;,5 . 

96,83 

If' 

.. -
Frequ,ency (%) 

... 86,9 

11,8 

1,,3 

92,79 .. 

96,7 

3" 1 
0,2 

98,22 

Table 11. Trial II-: Frequency.of observations in each category ofcalving 
• , performa'nce and mean calvi ng ease. score by popul ati on subset: . . , 

---------~-------~-~-~-------------- --.-

~opul atior'l subsets ~, 

----~------~-----~----------~,~,----, --

All parity,cows Hrst calf heifers 
Second and 1 ater 
pari ty cow~ 

------------rr---:----~--~-----------~--_ .. ,.___.--.-
Performance 

No assist or 
slight assist 

H~rd -Pu 11 

SurgicaT 

. , 

Score 

100 

50 

o 

~ 
95,0 

4,7 

0,3 

Frequency (%) 

88;'6 

10,6 
,,0 0,8 

~6,5 

3;2 '. 

0,3 

Mean calving'ease'score 

Standard deviation 
c. 

.' 

97,~ 
11 ,87 

93,90 

"17,57 

.98,12 

10,15 
<. " 
;II '. 

" • f ... 1 
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Fl xed Effect's 

Fi x~d effects i nc 1 ud~él, in the mode l s to ,account for known source, 

of variation were sex of calf, panty (or age at fint calving), month 
"-

(or season) of calving, and SlZe of dam at calvlng. The' significance 

level of thes"e effec,ts appears in Appendix, Tables 2 ta 4 for analyses in 

Tnal ~, and in AppT~ndix Tables 8 to 13 for an,a1yses in Trial II. 

In Tna) l, results from'least squares analyses were similar for 

both Deflnition land DefinitioJ:1 II. ~or a11 Pé!rity cows, StÙ à~ caU, 
l ' 

paritty and the interaction sex by paritY,we~e.Jljghly slgniflc,a~t, whlle' 

month of calving and sizeof dam,were not significant'sour.ceo,f v~rlatîon. 

For·first calf heifers and sééonclDand later.parity cows, ssx of c'alf was 
v 

the only 'significant sOl:lr~~ of variation on Calving,pe,rfo1ance (P < .01). 

According ta' the results from~.a,nalyses with the/'larger data sets , . . 
(Tnal II); the'least squa~es"estimat~d differênces' (l':SE) of main effects 

on calvi~g ease score appear i,n Figures 1 ta 9. Each subclass of an ef­

fect i s expres?ed as a devi ation from the l ast, subcl ass which i s set to 

ze,ro. These . ; 11 ustrate the resu-lt s from-ana lyses before: modi fi cat i oni . 

of the ';'nitial classification. The sign;ficance 'of these effeçts appear' 

in Appendix Tables 8, 9 and 10, for a11 parity COvIS, fitst calf heifers, 
~ 

and second and later parity cows, respectively. 

_ Sex of Càlf 

.. 
As exp"ected, male calves consiStently experienced more dystoc,l a 

than female calves,this effect bRing a si'gnificant source of. varfation 
. 

(P < .Ol) on calving eas~_ score in a11 analyses an~ for a 11, population 
~, 

j' 

" 

j 
l 
j 
J 

1 
j , 
î , 

l 
1 
1 
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subset~ cons i'dered. HO,wever. th.e di fference between 'calv; ng ease scorès 

for male and fem.ale ca<i}~es were smaller in second and l'ater parity popuTa-
. ,~ , 

t i on as compared to f'i rst, c? l.f heifer popu lat; on (see Fi gure 1). Th; s . 
~ , 

,suggests t~~~ the interaction sex by panty i s likely to be~l~portan:t when 

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

,.. was slgnificant on1y in the analyses which inc1uded a'll parity cows, and 

,\ is illustrated 'in Figure 10a. This result regprdi~g parity by sex inter-, 
. 

ac~ion is supported b~ponaK and Freeman (l~76). 

The higher fre uency of, dystoci~ obs'erv,ed.at"birth of male calves 
, 

may be due to heavier birth weights of males. However, POl,lak and Freeman 
,~, . ' 

(1976) -founcf: that sex of calf remalned sigriif;c:ant (P '< ,05) with' calf 

siZ,e ~h t~e mode' .. ' indicating' that 'difference~ ~~' \sex(ther thjln 

suth ,as structure'or 'hormonal differences, may exist. 
, . .. 

Séx of Cjalf has been reported as a' slgnificant source of 
" . 

s;ze, 

varia-

tio'h on calving ease from many pre-vious' studies (Be.l1ows et ~., 1969; 

Rice and Wi·ltbanl<, 1,970; Bellows et.~., 1971; Brinks et~., 1973; Las­

.ter' et ~., 1973; Pollak 'and.Freeman" '.926; {Phi1ipsson, 1976; Tong et ~., 

1976; Burfening et ~." 1978', ê!,nd others}" 
, 

Distributîon of qbservations for Trial II in Section III indica-, 

tes that the. sex ratlo (M :, F) was as follo'ws, for ca1vings from all pa­

rit y cows, first calf.heifers, and sècond and later parity cows, respecti-

vely:, 

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

1 

" 
, 1 

.' 

.' 
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FIRST CALF HEIFERS . ,2ND AND lATER PARITIES 

SEX OF CALF 

F:i gure ·1. Least 1 squares 'est-; mated-differ,ences~ for the effeét 
of ,sex of calf on cal vi ng ease score. 
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Effect of parity on' cal'ving ease score was highly significant 
.. .' 

(P < ,0,1) when a11 parity cows were considered. This is consistent 

with many, p~eViOUS,$tudie;;. (Laster and pregory, 1~73; Brif1kls et,~~V 

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

born from first calf heifers experienced muçh more problem than thos~ 

born from'cows at the~econ~ an.cblater calvings, as illustrated in Fi- , 
1 F 

gure 2. Th~ differenc~ in calving ease score was pronunc~d only between 
" first parlty and later parities, while differences between second and 

later parities were very 5mall. . 
Therefare, data were class1fied inta two subclasses regarding pa-

-
rit y - first vs second and greater -·for further analyses with'all parity 

çows. 
'0 

Though eftec't of parity was not significant with second and 'later . ' 

~a~lty co~s~ the ef~ect 9f 'parity was ~ncluded with four subclasse5 (2, 3, 
." -..: .. 

4 and ~ 5.) in the model for analyses of the seco,nd,. and l'ater parity, popu-

lation subset. 

, According to Van ·Dieten (cited 'by Phi l ipssan, 1976b) it ;s' the 

mere fact that the p~'ocess of parturition takes place for the first tilJ1e 
• 1 .\ ... 

thai cause~ the difference between heifers and c~ws, rathe~,than age. 
f < , 

Growth and skeletal development after first calving and a more favorable 

relati6~·befw~en ca1f and cow weight'for cows arel'0ther explanations for, 
. . 1 

such a dif~erence. despite the fact that calf weight is greater at tater 

pariti,es. 
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Least squares estimated differences for the 
effect of pa;ity on\ca1ving eas~ score. 
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Th~ age at first calving effect was "included in the'modGl which 

considered only first éalf heifers. 'Age at cahing was classifie'd into 

,17 subclasses for preliminary analysis in Trial rr (frQm <. 21 month to 

~ 36 month 0 l d, by i ncrement of l month). As seen i n- Appendi x Tab le 9, 

age at calvi~g was not a'-ftnificant source of variation on calving ease 

score. 'Philipsson (1976b) a'lso examined ,age at first calving, and repor­

ted it to be s~gnifica~t in sorne populations, while it was not for other 

,populations. In a11 cases, he observed that calving difflculty 'tended to 

~'be least at il')termediate age. Least squares estimated differences for 
,', 

age at f~rst calving are i11ustrated in Figure 3. With the e~éeption of 
\ 

,the subclass 21 month ald., cal.ves. born from heifers younger than 25 month~, 

experi~nced m6re ~ifficulties ~han those barn From older heifers. Cal~es 

born·from heifers in the 9 subclasses From 25,to ~3 month old (inclusive-
't-

ly) were,those experlencing the less dlffic~lties, whlle calvings from 
1 

heifers ~ 34 month old tended to be more diflicult again. Poorer perfor-

mance of older heifers vs those at intermediate age may be due ta greater 
~, 

,fatness with fat depots ln the .birth canal; alo~g with a higher degree of 

ossificat~on and stiffness of the pelvis. 

For further analyses, classlficatlon with respect ta age at first 

calving was modifled, with only three groups of age being creat~d ( < 25 

month, 25-34 mont~, and> 34 month old). Distribution of the ,data (Table 
#> 

,5c, Section III) indicates that 18,5% of heifers calv€d at age less th.an 

" -25 month, as compared to 72% calving from 25 to 34 month old, and 9% cpl­
.l, 

- .~ vi ng at 35 months and 01 der. 
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/ 

T,hough, the effect of ag~ at f1 rst calvi n9 on calvi ng ease appears 

t'a be slT]aH, still, somé 38% of f,irst calf lieifers were calving at 30 month 

and old~r. Late calvings from heifers have been show~ ta represent a net 

10ss'of income for producers. 1 

Month of calving / 

The month Qf caTving effect, with 21 subclasses in the analyses 

for THal II (from Sept 79 through May 81), was a highly sig~ificant (p < .~l) 
source of ~ ar; at i on on cal vr n9 e ase score for the three ~u bpopu 1 a t 1 ons con­

si dered (Appendl'x Tables 8; 9 and l ~) . Inl the ana lyses for Tri al l, effect 

of month was found to be non significant, but this may be explained by,the , , 
'" /,' 

fact that the period covered in Trial, ~ corresponds closely to one season 

(winter), as defined in a previous study (Pollak pnd Freeman, 1976). 

Least squares estimated diffe~ences i~ Figures 4,5 and &, illustra-
, '-

te èffect of month of "calving ,on calving ease score for all panty cow.s" 

fir:-st calf heifers, 'and secofid and,l·at~r.parity cows, respectively. These 
~ 

i ndl cate that more dystoci ais experi ~nced' i·n wi nter months than dûri ng 
, , 

s~mmer months, ~hich is cons~stent with results from previous studies' . ' 

(Po 11 ak and Fréeman~ 1976;' P.hil i psson ;'1976b) • Season de 1 i mitat ion does 

not appear constant from o~e year to the other (which would be a year.ef- ' 
• 1 

fect), or·from one subpopulation to the other. In the 'analyses 'for all 

parity cows and first calf'heifers, classification of mqnth of calving 

~as modified acc6rding to the trends from ~he LSE, as previously ~ndica­

ted, in Section lv. For second and later ~arity' cows, seasonal'tren9s 

were not apparent, althoubh the effect of'mont~ was found to be ~ignificaht. 
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pari-

Hypothesis explai~~ng th~s ~e~sona1 effect may be. flrst. cows 
, 

calvlng ~n summer may be in better 'ppysica] condition to calve. Second1y, 
• 0 _ ~ 

dairymen may have more time;1) winter t,o.witness'and aid in de1tvery ot: 
. 

calves. Sorne effect of the'day1igltt on ca1vtng performance cou1d"'a1so 
o ' 

be suspected, si rrce the. frequency of d~ffi cu'l t calvi ng
09 

i s ~n the de:'rea~r 

a few montijs before ~he cows, go out to pasture. Seasona1 effects on ges-, 
·tation 1ength and birth weight have beery reported (Phi1ip5son, 1976b; 

Fisher: ~nd Williams, 1978) with gestation length being shorter in s'pring :. 

and summer, and the 10west bjrth wei~hts"reg:istered ln th.e same periode , 

" It cou1d then,'ge suggèsted ,that seasonal ef~ect, àn 'calving performance is 
'.,. '-- ,,-, 

associated w{th gestation length and ca1'_ size. ~9~ever, Philips~on (1976b) 
. " 

~ • ,7 

found ·that adjustment for: these two factors did not noticeab1y alter the' 
, , , 

Ca1ving ea?e' data was-co,llected f<>.r~ ~hè f;r~t time in 

population in October 1979. Trial l cover.ed a period 0f seven 

1 

th~ ,OH'AS 
f 

months. 

Trial II'extendèd over a period of 21 mOl)ths inc1uding the 7 months of Tr,ia1 1» 

1~ Figur~ 5 shows thai in each,of t~e fi~st nine ~onths the average index 
~ t> ~ ~1 

; 

was 10wer than in "the correspondin~' ~on~b i,.n the, s.econd ye"!t. of' data co1- ' 

1ectio'n. In the first trial second~and 'later p,ar:!ties, 4,8 percent of ca1-, • . . ' 

vings (. 1 in 20) resu1t,ed in difficu,lt, surgiçal or malpresentation' pro-
1 /~'~ ~'. , 

. ~! 

blems.· In ftrst
o 

calf h~ifers 14,9 perc~nt (l hl 6,7) of these calv-ing dif-

f;'cu+t+e-s-·occurred·;' -:=+he-i-n-ît+àtion-or-a-d'ata co11ection-'progrâm -wou1d tend" 0 

--~. -' " , 

_. to make dairymén more 'alert t'a-the pr.obl'em of.càlv-:in'g difficult;es ... "Most 
...... .0- t" q. .q, ~ 

: . 
t 

~ 

dairymen ar'e aware of a higherîncidence of c~lving, difficuHies with. vir-
. Il 

/ J , 
l 
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gin heifers, Art;ficl~l insemination catalog~es dld not carry çalving 
. , 

ease scpres but sorne bul'ls carried des.criptlOns suggesting,potential cal,-
1 

v,ing diffi cult; es. 
o 

The dis1:x:ibution Qf calving ease scoring as used for analysis from~ 

" 
Trial 'r and' for datf collecte"d following ~r1al l is presented in Table 12 

\ ' 

for first calf heiférs. A chi -square test of 1ndep~ndence l ndlcate~ ,that 

the distlibution of these two' grbups are differellt. This wOl?Jld lndicate 
, , . 

, ' 

that following the initiation of calving éase data Cdl1~ct;on, dairymen 
, . 

~n.~re~sed ~he freqUerTC~.~f .mattngs ta ~V'01d c(ving dif~iculti~s . 

• A seçond po~sible explanation is that 'in·the introductory periàd 
" . 

, of dâti co l,lect ion dai rymen with the, more severe cal Vl ng prob lems mi ght be 

the firstoto participate. }his' would have led ta a gradual reduction in 

the /"egue~~y' ~f, d ;ffi cù lt i es ,i n.' the Frst 1><'; alper lOd, , ~here lS rw 

ev; d'en(;:e o'f thi's - in li gu're 5. : .. 

Tab1e"12.' DistributiorÏ"Of,c~lVing·.e.ase observations by class and fo~ the 
Tri ~J , J- peri od an,d pqst Tri al peri od. .. 

: ... 

.. , 1 • ,. , , 0 

• 1 

Distribution o.f calvings 
, ' 

Tri a 1 ~ Post Tri âl· r 

No: % 
,. 

( 

362'0 86 .• 94 
489 0 11,74, 

55 ,", 
\. 

1: 32 

4164 ( 100,0 
~ 

, 

,- , 

l,,'. 

, 
.' 

, 

15988 ' 

1858 

126 
" , 
.17972 . 

. -.. 

2 = D;~f;cul\~, 3 ~, Sur"gicaL 

, ' " , 

88.96 

10,34 
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Size of dam 

In the prelimlnary analysi s of Tr"i al II • size of dam at·calving 

was cl assifi ed i nto 20. subc lasses, from (. 420 Kg to ~ 601 
. 

~nts of 10 Kg. Çhi-squares analysis (Appendix Tables 8, 

dicated that this fa€tor significantly affected ca1vlng ea 
//" 

-J 

for a11 parity cows, but was not significant in the othe1 two subpopu1a--

tions. 

Figures 7, 8 and 9 i11ustrate the effect of sjze of qam on ca1~ 
" -

ving ease SCOPE!' for the three subpopu1ations consid~'rèd in Tria,l II. For 
~ 

al1 parity cows, it appears that calves born from cows 1ess than~480 Kg ,. 

experienced more prob1ems as compared,to those born from cows over 480 Kg. 

1al~in9 ease score incrèased progressively from the ~mallest 'subclass 
\ 

(~420 I<,g) up tq'th-esubc1ass 470-480 Kg, the other, groups (> 480 Kg) f'Or-

ming a p~~au. A si~i1ar pattern was ~bserved for second and 1ater pa­

rit y cows (Figure 8) but wlth a truncation at 440 Kg. Based on these 
. , 

trends~'for the two subpopulations mentionned, classification of size at 

ca1~ing was.modified ~two groups) as indicated in Section IV. 
\ _ a 

For f'rst parity cows, LSE (Figure 9) showed a progressive"increa-

se in calving ease score (i.e. a decrease in incidence of dystocia) from 
o ' 

the lowest wei ght group (!. 420 Kg) ta the hi ghest \,!ej ght ,group (~. 601 Kg.) , 

suggesting that a curvilinear-type re1ationship would exist between size 

and ca1ving ease scor~. Consequently, covariates for body w~ight (Kg) 

and qody weight squared wère included in the model for further ana1yses- , 

with first calf heifers in Trial II. 

Most researchers who' examine~ the effect of size of cow at cal-;-
a 
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ving reported it to be non-significant (Sagebie1 et ~.,' 1969; Laster, 

1974; Po11ak and Freeman, 1975), but indicated that size of cow 

slgmficant1y affected calf size .. 

Interadions of size of cows, with parity and size of cow with 

sex' of calf were both signiflcant (P < .05 and P <.-01, respectively) ln 

,the population of all parity,cows, and are 111ustrated in Figure 10:-
. 

,These interactions size \0f cow x parity tested with the other tHo subpo-
<Ii 

pulations were not slgnifjcant and'were ~ot considered in the final mo~els 
~ 

-for these subpopu1ations. 

Estimatei of Variance Components 

Convergence of variance camponents under the MINQUE procedure.~as 

very fast because of a close app~oximatio~, in most cases, of the starting 

variance ratios (see Appendix"Table'5 ta 7 for convergence in Trial 1). 
, ' 

NFinal estimates of sire and ~rror variance component~ and the ratJts,of 

error to.,sir-e variance are· shown in Table 13 for -Arial l and in Table 14 
"'-

, . , 

for Tri~l II. Heritability estimates for the trait are al~o presented in 

these Tables. 

Tri al l ,... 

In' Tria-l :1, where .,wo definitions of ca,lving perfo~mance were com­

pared as-t~ their effect on ~iânc~ :o~~on~nts estim~~ the sire va­

riance was higher for Defini~ion 1 than for Definition II. These resu1ts 
1 ,a?e ln :,ontrast with those reported by Tong !~~. (1976) who found highest 

/ 
gir~ variance~for the deflnitlon WhlCh 

/' 

dealt strictly with ease of ca1ving 

. (i .e. Definition III ln. thelr, study). On the other hand, error variance 

> .: 
~ 

" 

/ 

;. 
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Figure la. Least squares estlmated dlfferences for the effects of interactions 
al sex by parlty; b) size of dam by parlty; cl sex by size of dam on 
calvlng ease score (all parlty cows). 
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was lowcr with Definition Il, Whlr.h is conslstent in both studies. 

Results from tJis'stUdY would suggest that additlonnal categories 

in Definition l, malnly due to considering 'calf llv'èability, contributed 

sorne additlve genetic variance, as reflected by a higher Slre variance. 

This suggest that more genetic progress in calving performance would result 

by considering calf llveabllity when evaluatlng sires. 

Research has l ndi cated' that vèry htt le additlVe genet lC van~(rn-:-­

can be attrlbuted to llveablllty characteristics (Phllipsson, 1976c). The-

refore a much hlgher addltlve genetlc varlance should not be expected Dy 

includlng llveablllty W11h calvlng ease. The deletlon of malpresentatlons 

from the data set ln Deflnltlon II resulted ln a lower frequency of calvlngs 

that represent serlOUS problems, assumlng all malpresentatlons are very d,f-

flcult blrths. ThlS, along wlth a different scorlng of observatlons, may 
1 

be partly responsible for the smaller Slre vanance ln Deflnltlon IJ, Slnce" 

the observed heritablllty estimates for calvlng ease (a categorlcal trait) 

are dependent upon the frequency of dlfflcult calvlngs: 
'l, 

The changes ln deflnition (and scoring) of'calv~ng performance seems 

to have had an e~ect on variance components estlmation. For this reason 
~ 

lt becomes important\ to examlne different deflnltlons and to adopt the most 

appropriate. With respect to ease of calv1ng, an approprlàte deflnition 

dealing strlctly with thlS tralt lS more attractive to the 1ndustry. As 

for improvement of calf liveabilitj, some positive effect should result 

l '" from reducing the inGldence of dystocia~ Separate evaluatlon of sires for 

llveabi.lity could also be proposed, but 1mproved herd care and manage~ent 
- v' ' .. 

would appear to be more effective than selection. 
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. Table 13.' Trial 1: final estimateÇof vanance componënts and, heritabi­

lit Y fo\ ~wo definitions of calving p~rfor~ce as a trait pt 
~he, ~a lf" by popu 1 at ion subset . 

.. 

Population 
subset .... 

• -.! ••. -. - - -

A11 panty cows 

Fi rst calf 
heifers 

2nd and 1ater 
parity cows 

-.,.-----------

Definition 
''---. 

. 1 

loI 

>~ 
II 

Table 14. Tri al II : Final 
lit Y for calvlng 

Sire 
Variance 

2, 197 

1 ,701 

10,078 

7,483 

0,855 

0,487 

Estimates 

o 
.. Error 

Van ance 

177,760 80,903 

160,730 94,472 

351,511 34,889 
345,919 46,230 

112,251 131,304 

9~,226 189,201 

h2 

(4/(1+r)) 

0,049 + 0,014 -
0,04-2 + 0,013 

0, 111 ± 0,043 

.0,085 + 0,038 

0,030 + 0,012 -

0,021 + 0,010 -

------- -~---- -- -----

estlmates of variance c6mponents and heritabi-
ease score, by populatiDn subset. 
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Tri al II 

. , 
Variance components obtained by Minimum Norm Quadratic Unbiased 

~stlmation (MINQUE) methods were used to estlmate heritability of calying 

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

r--estimates were lower than most of the estimates reporte~ in the literature. 

For all parity cows. h2 estlmate obtalned in thlS study (0,035) is less 

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

Holsteln breed ln the U,S. (Pollak and Freeman, 1976). However, l~ lS known 

that varlance components derlved fyom categorlcal data are speclflc to the 

defl~\tlon of the tralt and the populatlon consldered, With these traits, 

the' ob'ferved esti-mùtes of hen tablll ty are dependent upon the frequency of 

each category, When the frequency ln elther class approaches zero, the 

actually observed varlance becom~s very small (Robertson and Lerner, 1949) . 

ThlS re1atlonshlp may also be responslble for the dlfference in heritabi-

llty estimates from flrst calf helfers (0,045) versus second and later pa-

rlty cows (0,012), The largest drop ln the herltabl11ty estlmate from 

Tna1 l to Tnal II l'las for flrst calf helfers (0,0~5 to 0,045). An in-
l 

creased use of selectlve matings to avold calvlng dlfficulties wlth first 

'" calf helfers nlne months after data co11ectl0n started would be expected 

to reduce the Slre varlance and consequently herltabllity estimates. Ac-
. \ 

cording to the deflnltlon used ln thlS study, the difflcult calvlngs 

(hard pull and surglcal) represent 11,4% of the observatlons from first 

calf heifers~ versus 3,5% of those from second and later parity cows (see 

Table ll~. The dlfference ln heritablllty estlmates from flrst calf hei-

fers versus second- and later parlty cows is ln agreement with previous 

.,\, 
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reports (Sm; dt! and Cl oppenburg,' 1967; Po llak and Freeman " 197'6; Thompson 
~ \ 

et~, 1981) and sorne researchers (Phi1ipssO'n~ 1976, Bar-Anan et~, 1'976) 

have suggested that'dystocia'in' first and late~ parities shou1d be consi-

91?red different traits, assul)1ing different biol'ogical phenomena are invol-

ved for these tralts'in' heifers .versus cows. The 1iterature ;s not u~ani-... .. . ~ -

mous in, these il'lterpretations, oot recently, Thompson et ~.l (1980) esttma~­

ted a genetic correlatlon of 0,84 for dystocia in first ana later parities, 

indicating t,hat the" same genes are affecting the trait in qoth populations . 

. " 
Sire Evaluation and ranking 

( 

. 
Sires w;th a repeatabllity proof of at least 0,55 were ranked ac-

cordtng to the BLUP est~~ates obtained fram MINQUE analysis for the three 

subpopu1,ations considered. The 0,55 level for repea~3bi1ity is the Cana-
" . 

dian ~tandard tO'wâ~rant publication of ~ny proof for indivldual bul1s. 

For BLUP proofs, repeatabl1ity ;s calculated fram the standard error of 

prediction (S.E.P.) and the sire variance (v~) according to the fo11owing 

,formula: 

Repeatabl1l,ty = 
\ 

The number of sires proven~ mean proofs (and their standard devia-
.. !TI. 

< 

tl0n) a~d range of the proofs are presented in Table 15. A total of 65, 

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

cows, flrst calf heifers and second and 1ater parity cows, respectivelY. 

A complete listing of proven sires from each subpopulation is presented ln 

Append1X Tab1e,s 14 to 16. The low heritabl1ity estimates obtalned for the 

trait resulted in a small proportion of the sires r~presented in the , . 

. .' 
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1 
1 -. , 

~~o~ 

~tudy to be proven • 
~~ 

(e.g. 65 out of a25 f~om a11 parity cows, and 33 out'of 
',. 

, 

296 from firs~f heifers). In addition to this the range of the ~roofs 

in -eC3.ch popu;JIion is small. For eVqluations f.rom all paritt-cows" the 

proo~s ranged from'1,~9 to -2,26; for evaluations from first calf heifers, 

the range was from 3~06 to -2,61.' The narrowest range was observed for 
~ .. 

pro'of s from second and 1 ater parity cows (0.64 to, -1 ,33)., Thesé ranges 

indicate that, the gap betweeR two prov,en si'n~s may be very smal1. Desplte 

'these observatlons, a certain genetic variabi1ity still ex; ts'that can be 

utilized in' selection for calving ease. Assuming lt~at a ,lar'ge number of 
~ >(, 

observations on calvings Sire made avai1ab)e, service- slres, may be ldenti-

fled as ta the calving' performance of thei~ progeny (calves to be 5 rn). 
" ''l. 

Table 15. Mean, standard"deviati6n arid range of the proofs for ~ires' 
proven with records from each population subset. 

Population 
subset 

No of sires 
proven 

\ 

Mean 
proof 

Standard 
9"evi at i or) (cr) 

Range of the 
proof~ 

----------.------------..----------~-----------

All parity cows 6~ 

\ First calf heifers 33 
\ 

2nd and later 
parity cows 39 

.. 

0,050 

0, 124 

-0,033 

0,737 

1,405 

0,452 

------~---------------------------------

1,69 to -2,26 

3,06 to -2,61 , 

0,64 to -1 ,)3 

~J Because of the very small gap betwéen two proven sires, it seems 

~ practical to~lassify bulls into three grdups, with the separation between 
~ 

groups being made accordlng to <the deviation of the breedlng values, Jn 

ü units, from the population mean. The "EASY" category would group those 

sires with proof values greater than ~ + CT (approximately 16% of the sires 

• 

1 •••• 

! 
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should fall into this gr.oup); the ~o;;.FICULTII category wou1d gro,up Si1s 

with proof values of less than )J. - Ci (approx. 16% of proven sires); sires 
.- , 

\."ith proof '4'llue in between (-= 68%) would be considered·IIAVERAGE~' 
.! 

with respect ta calving ease: Table 16 summarlzes the resulting distri­

bution of sires by these calving ease categories. 

Table 16. DistrlbutlonCof proven sires by calvlng ease category, for 
evaluatlon from each population subset. 

Popu 1 at ion 
'subset 

,à 

A 11 par,ity cows. 
First calf heifers' 
2nd and l ater 
parity, cows 

EAS! 

. ,9 

5 

3 
-. 

AVERAGE 

47 

22 

29 

DIFf.lCULT 

9 

6 

-7 

" 

,-

Total 
proven 

65 
33-

) 3~ 

j. Despite the fact t'hat the heritability, estimate was lower for all 

0° parf ty cows as cDmpared to. the est i mate for fi rst cal f heH er s. the much 

. la~e: number of observatJons àvailable with all parity cows allowed twicè 

~many sires to be pr~ven. Due to the contradictions st{]l existing in 

the literature as to considering dystocia as different traits in'first 
~ . 

~ 

versus later paritles, it is important to deter~ine if any given sire 
'\ 

would fall in the same group regardless of the pàritles included in an 

evaluation. \ Th: 1B sires proven from fi~st calf heifer subpopulation 
\ 

wer,e all represented among the 65 sires ~roven from all parity'population. 

The upper anq lower la of these 33 sires appea~ in Table 17, listed accor-
. 

ding to their rank based on the eva1uation from first calf heifers. The1r 

, 

-
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1 
correspondlng rank based on evaluatlon from all parlty cows lS also glven 

, 
on the same Table. All 5 Slres falling ln t~e EASY category accor-

( 

~dlng to -the evalu,atlOn from first panty were in the same recommendat1on . 
1 

group wh en records from all parlty cows were 1nçluded ln the evaluatlon. 

rour other sires were llsted ln the EASY group when records from all pa­

îltles were lnC1Udei in the analysls.· One of these Slres (H-400) dld 

not get a proof Wl~ ~~~ords from flrst calf helfers because of lnsuffl­

Clent calvlng. The other three (H-119, H-174 and H-138) were AVERAGE when 

only flrst calf helfer records were used. These three Slres were at least 

above the mean, \'hth two of them (H-179 and H-138) very close ln rank to / 
1 

th~ EASY group ln the flrst ca-lf helfer subpopulation. Therefore, no pro­

blern should be expected by rec~mmendlng then use on vlrgin he1fers, par-
, ~ 

tlcu)arly 1f 1t 1S aS5umed that prQof accuracy 

wlth records from all parlty cows. Along wlth 

use on vlîgln helfers, lt 15 more irhporfant to 

lS hj1gher for evaluatlon 

re~fmmend a t ion. s on s 1 re s ta, 

warn dalrymen aga1nst the 

use of DIFFICULT Slres partlcularly on virgln helfers. The ~aluatlon 

based on records from all paç1ty cows. results:G. Hl 9 SH'&S that:.wou'ld be ln t> 
• ' ~ o' '. .,.:'f' - A 

"'" v 
the DIFFICULT group, as compared to 6 when the evaluatlon ~as based on re-

cards from flrst calf helfers. A careful approach would be to warn agai~st 

more sires jor 'use on he1fers, thus favorlng the evaluat10n from all parl­

t1es. Thre S1res (H-144, H-162 and H-l77) VIere DIFFICULT v"hen evaluated 

from the fi rst calf hei fer 
• i #f 

p~pulation but AVERAGE when evaluated from,all 
f 

parity cows. If recommendat10ns are based on an evaluation wlth records 

from all parlty cows, these sires would not be lncluded, whlle they may 
, . . 

represent sorne risk when used on heifers" accordir14l to the'first calf 

he l fer e val ua t'lon. ~.'.' " o ~II 

--" 

--, 
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Rank correlations 

Thlrty-thre~ SlreS were represented ln e§ch Gf the three sets of 

evaluatlon. Corre"latlons of' SHe rankings viere calculated accordlng to 

Kendall rank correlatlon procedure. Results are shawn l~ Table 18. 

Correlatlons of s;r~ ranklngi from first ~lth sire ranklngs from later 

parlty data have been reported ~revloUSly bytresearChers (~ar-Anan e_t a_l, 

1976; Cady, 1980, Pollak, 1975,tTelxelra, 19 8) .. -and ,ranged from 0,50 

to Q,ryO. 1 Conslderlng the ~eans and vananc ln dystocla score for each 

populatlon, somé of these researchers have suggested that dystocla ln 

flrs~ and later parlty should be consldered separate traits.- In thlS 

~ study, correlation of Slre ranklngs from first wlth rankings From later, 
1 

parilles was lov/er than those reported prevlously, at 0,44, but was cod-

slstent in lndlcatlng that Slres could be mlsranked for use ln the helfer 

populatlon lf calvlngs From later parltles would be lncluded to evaluate 
1 ) 

Slres. Accordlng to Calo ~! 3~ (1973), these correlations underestimate 

~ the genetlc relatlonsh,p between the tralts cQnsldered, and the genetlc 

correl atlOn between dYStOCl a as cl separate tralt in flrst and \ater pan-
, 

ty b,rths should measure thlS relatl0nship. The large genetlc co~relatlon 

ri'Ported by Thompfson _~-t:~. (1981) l ndi cates tha~, th.e /same. :enes ,{nfl uen­

ce dystocla in all parltles .. This would allow inclusion o~ 'data from la-

ter parity cows for lmproved accuracy ln evaluating Slres for use on 

vHgi n hel fers. 

J 
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Table 18. Kendall rank correlations f9j ~.I. slres l evaluated wlth re­
cords frDm fi rst c<:Il f hel fers', from second[and l ater pan ty 
cows, and from all parity tows. 

_. ---- - .... - - - - -- ----- --~---.:.~-----------~ -- ------- ------- -~--~--- --

1 

Correlatlon 5etween 

FHst calf hel fers and 2nd and 1 ater 

Flrst calf heiferS and all par1ty cows 

Rank corre lat l on ' 

0,44 

'0,66 

2nd and later and all parity cows . 1 0,69. 

--- ------~---r~----------.- ------ --- -/------ --- -- -----
33 Sl res W1 th proof" repé~tabill ty ~ 0,55 repre'dented ln the three set5 
of evaluation. ~ 
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VI. SUMMARY AND CONCLUSIONS 

RO ( 

.... 

In the flrst part of this study, two deflnltlons of calvlng per-
, 

ù , 

formance with dlfferent scorlng procedures were comparEd as to thelr'ef-

fect ori varlance'c9mponents estlmation. 'The flrst definltion (Deflnl­

tlon 1) was comtllning ease of calving and calf survlval, the scorlng pro-

cedure conslderlng ease of calving flrst with a secondary dellneatlon on 

calf survlval. The second deflnit~n (Definltlon II) consldered ease of 

calving only, malpresentatlon births belrg excluded. For the t~ree sub­

populatlOns consldered ln the analysls (àll panty,cows, flrst calf hel­

fers and second and later parlty cows), Definltlon 1 resulted ln higher 
a 

heritabîllty estlmates than Definltlon II, suggesting that conslderlng 
1 -

caTf llveabtlity contrlbuted some addltlve genetlc varlance. These re-
o 

sults are ln contradlction with prevlous reports. Deletl?h of mal pre­
t . 

sentatlons from the data set i~ Deflnitl0n II, resulted ln a lower fre-' 

oquency of dlfflcult calvlng, and may be par~ially responsible for tre 

h . 1 . t· . th t t / d c ange ln varlance components/e~tlma 10n, slnce ese es lma es are e-

pendent upon the frequency of dAf~lcUlt calvings. 

Preliminary ynalysis 0) data ln Trial II revealed that ln the 

• Quebec Holstein population studied 29% of a11 cows requlred some degree 
" 
of asslstance, with a large dlfference between flrst calf heifers (~O%) 

and older cows (26%). Increased calf losses 'a~ or near -the time of blrth 

was associated with an increase in the degree of dlfficulty at calvlng; 
'" 

Reducing the lncidence of dystocla could then result ln a reduction ln 

calf losses. 
, 1 

Fixed effects consldered in the models--for least squares analyses 

, , 

o 

1 

1 
1 
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" . . , 
t 

lncluded herd, sex of calf, parlty (or age at first calvl~g), month of 
• l-

ot •• a •• ':~ '..1:" 

calving, and Slze of cow at calving. Different lnteractlons bè.wèen . 

some of these effects were al so tested. Analyses were perftJrmed·\..fo~.:. . " 

• 
~hree po~ulatlon subsets' flfst calf helfers, second and later parlty 

çows, and all parlty cows. 
~ 

. . 

In the analysls uS1ng records from all parlty COWS, least squa-! ~ . . 
1 

res analysls lndlcated that all ma1n effects consldered plus th; lnterac-

tlons sex by par1ty, sex by Slze, parlty by size by ~ex were,aTl hlghly 

slgnlficant (~ < .01) sources of var1atlon on calvlng ease scor~. The 
1 

1nter~ctlon panty by SlZe was slgniflcan,t.. at the P « .05 level. MaJor 
<li 

QbServatlons from the study 1ndlcated that male calves exper1enced more 

problems at b1rth than females; calves born from flrst calf heifers expe­

r1enced çons1dera~ly more problems, but between the other paritles, dlf-

ferences were ver! s,ma 11; cal ves born dun ng summer ,months had l ess pro-

blems, as compared to those born dUflng wlnter; anct those barn from lar-

, ger cows (> 480 Kg) expen enced 1 ess dystoc 1 a than those born ~rom sma 1-; , 
1er dams. ( 1 

In the analy~ls of re~ords from second and later parlty ~~ the 

·least squares an~lyses produced slmilar trends, but to a lesser extent, 
, . 

for the effects of sex of calf (P < .01) ·and SlZe of dam (P < .05'); month 

of calv1ng was also signiflcant (P < .01). No seasonal trend was esta­

blished. Panty was not slgnif1cant when flrst calf he1fers were not ln­

cluded. The lnterqctlon parity x sex was not slgnlficant and probabl~ 
o 

·should be ignored unless first calf helfers data lS comb1ned wlth second 

and later calvings ln, an analysi~ .. 

In the analys1s of first calf heifers d~tq, the effects of sex ~ 

o 

1 



/. , , 

---------- -- . 

1 82 

'----- \ .. 
, of calf and month of calvlng were1hlghly slgn1flcant and slm1Jar to the 

results from all parlty ((l't!.S. The slgnlflcant 'eff~ct of the Slze of" 

d am i n c 1 U de d as c 0 v a rl a tes for 1 1 n e a r (P < ,0 1) cl n d qua d r è tIC (P < . 0 5 ) 

~ffect of body we1ght (Kg) stresses the lmportance of an"adequate deve-

lQpment of replacement he1fers. The age at flrst calvl~g had a small 
(J ! non slgnlflcant effect, on ca1vlng performéHlce, hm'Jever, helfers r:al-

vlng at lntermed,ate ages were the on~s experlenClng the least~problems . 
. 

ThIs would lndlcate that as long as helfers are weIl developped, there 

1S no advantage ln delaYlng the age of f,rst ~alvlng 
~" 

Van ance components were Obfal ned by r1I NQUE 'pr-Gcf:'dure. Hen ta-

blllty est mates for calv1ng ease score Hl Tna] 'II \'Jere 0,035, 0,Q lt5, 

and 0,012 for all parlty cows, 'flrst calf helfers, i1nd sc,cond and later 

parlty cows, respectlvely. These Jow values, regardless of the popufa-

tIan consldered, indlcate that a large numbei of calvlng records is re­
''Il 

qUlred in order ta get adequate proofs of sIres for the traIt. The re-

ductlon ln hentabillty from Trial l to Tnal II suggests thJt the lntro-
/ ' 

ducti on ~ a data coll ectlOn procejdure can have Jn effecf on _ subsequent 

matlng practlce with r~spect ta the cal~lng ease trait. 

OSlng record"s from eQch subpopulatlon consldered, sires were 
o • • 

evaluate~ and ranked according tf) their BLIJP proofs .. ' A tota·l of 65 Slres 
.. \ 

were proven wlth repeatablllty ~ 0,55 when uSlng records from all parlty 
J 

cows, as compared ta 33 and 39 SIres proven wlth records from flrst calf 

helfers and from sec~nd and later parity cows, respectively. Rank cor-

'relatiol1il<of SIre ranklngs from flrst wlth sne ranklngs from later pari-

ty.records was low (O,4~)'s~ggestlhg that sires could be mlsranked for 

use in helfer population if later parltles are l~cluded ln a calvlng .. 

-
f • 

:5 ~l 
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ease eva1uatlOn. ~ c10ser look at diff~rences ln ranklngs 1ead to the 

conc1uslon that ln order to make recommendatlons to dalrymen ~s tQ the· 

use of Slres on helfers ln order to reduce the lncldence of dystocla, . 

the most carefu1 approach 'W'ou1d "be to evaluate Slres s'lmu1taneouslt wlth 

records from al1 parity cows~nd wlth thosa from flrst caif helf.ers on1y. , , 

Hie fust eva1uatlon seems apprOprlète and pres'en~s th1 advantage of a1-

Jowing more Sires to be proven because of a much 1arger number of obser~ 
" 

" vaf~pns aval1ab1e and desplte a 10wer herltabl1lty. The second éva1ua-

tlon (wlth records from flrst calf heifersl wou1d à110w one to ldent1fy - . 
slres that fall into the ~Idlfficult" category when used oh helfers. The 

.dal~ymen th~n could be provided with a 11St of sires thatrall ln,:he 

"dlfficult" category in elther of the two analysis. ThlS/would be done 
J 1 • 

wlth the ldea that he would avoid th~se Slres for vlrgl~'helfer matlngs . 

1 

/. 

/ 
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Appendlx Table 1. Scallng fact~rs cdlculat~d to transform sums of squa-
res l nto chl-squares, for, each poptll at 1 on subset: 

- -/ 

PopulatlOn 

subset Deflnltlon 

All parlty cows 0,00522 '\ 

Fnst calf helfers 0,00262 

Second and later °T43 panty cows 

1 

j 

t\ .. ~ 

- -
- _ -'b. 

Tn a 1 

Trlal II 

DeflnHlon II 
.' - - - - ~ : - - - -- - - - - -- - "-) - ·0- - -- - - - - - .-. - - - - - -

0,00532 

0,00267 

0,00981 

1 
...., 

0,00695 

0,00324 

0,00972 

} , 
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AppendlX Table 2. Trial I: 
,. 

Chi-squares analysls of flxed effects for 
cafving performance, all parlty c~ws. 
\ . ,. 

06-____ ~ ______________________ 2~ __ _ 

- ~-- ~------ -----~---- -~- ~--- - -', ---- ------- -------~---'----~---

Defl nH lOn l Definitlon II 

Source d. f. d. f. • 

** ** Sex' of calf 123,68 
--- ** Pan ty 2 327 , 14 ** -2--1;- 305.}1 

Month of ca1ving 6 2,46 '6 2,57 
) 

Slze of aam 3 0,990 3 2,23 

** Sex x Parit.Y, .. 2 54,77 2 58,45 ~* 
'. :> 

Error 13725 14735,49 13465 11510,62 

** Slgnlflcant at the OrOl 1evel. 

., 

0 

" 
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Appendlx Table 3.- Tnal 1: Chi -squares analysls I?;f flxed effects' for' 

calvlng performance, flrst calf helfers. 

--- - - -- -- ---~ - - -. ---- ----- - - - -~----- - --- -~----- - - -" 
-----' ---~- ~~-------- _.-. ~----~-~~-- - - -o~- ----~ -- - -~---- - --------

" Defll1ltlOn l Deflmtion II 

Source d. f. d. f. 

-- -- ---- -- -~------------ ---~- --~- ----- -- ---~ ----------
** ** Sex of calf 48,74 50,04 

Age at lst calvlng 4 l ,34 4 l , 18 

Month of calvlng 6 2,65 6 l ,09 

Si ze of dam 3 l ,24 3 1,09 

Sex ,x Age 4 2,91 4 ~ 
\ Error 2699 2485,00 2627 2426,31 

** Slgmficant at th~ 0,01 level. 

\, 

, 

,~ 
~ 

1 
~ 
1 

\J 
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Appendix Table 4. Tnal 1: 

--1 

Chl-squares analysis of flxed effects for 
calvlng performance, second and later pan­
ty cows '. 

, 1 
-~~: :..==- :::- =-:::-:~ :-.:- =- :-~ =--= == ~ =-:. ~::= = ===;: =--~ ~-=~ ~~: =-=) ~.::.~ :: --=-::~ ~ =- =--=--:= =--::.::.: ==--:::-=-=--= '::-: 

- • Defl nit l on l Defl n Ü 1 on l l - .. 
-. ---. ___ --- -,! ~).... - -- -----~-~--'-:---7-~-_:.___ -: . ...,.-...------t-r_ ..... ~~..r-r-:tl 

4 " 

Source . ~ 
, 0 

X tI.fi. 

-----~-- -- - - - - ------~------~---- .-- - - -------;----"-- -- - --- ~---- ---, --;- --
** ** Sex of calf 4.3',48 1 . 

. 'f 42,59 
• < 

Panty 3 

c" 
1,44 " 3 1,86 

Month of, calving. 6 2,34 6 2,63 

S1 ze of dam 3 0,53 3 2,99 
, 

Sex x~·Parlty 3 l,53 3 2,68 

Error 9615 9102,99 9440 8541,.,37 

------ -~---------~--~--

** 0,01 S, gm flca~!- at the 1 eve 1. 
,., 

, , 

1 
\ 
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Al3penél1 x Table 5. 'Tf1 al 1: 
,~ 

92 

Estlmates of vanance components and herlta-' 
blllty for two defimtlons of calvlng per­
formance, all 'panty cows, 

- ---1- --- ~--- - ~--~--~,~----------~--~--~----~r------- -~ ~-- ------

Round of 
l terat l on 

'1/ ) 

Deflmtion 2 
Vs 

2 
(Je 

2 
. r = (j / ~2 , e v 

s 
h 2, " 4 / (1 + r) 

- . . \ 

- - - - '-- - - - - - - - • - - -j _. -- - - - - - .- - • - ~ - - -

. 0 

l' 

./ , 
2 

3 

" 

4 

1 l 

l l 

l 
o. 1 t ' 

II 

2,197 

1 , 7~3 
" 2,1972 

1,7065 

~, 197 l' 

1,7013 

1 ,70'13 

177,760 

160,720 

177,760 .' . 
160,730 

177,760 

160,730, 

160,730 

.. _--_._--------_.- .... - _. __ .. __ ._--~ 

" 

80,500 -

85,500 

" 80,899 . 
92,728 • 

80,903 -­

\ 94,183 

-80,903 

94,472 

94,472 

Il ' 

0,0488 

0,0426 

0;0488 

0,Otr20 

1 0,0488 

0,0419 

O,0419~ 
------_._-- ----~----------------~----·---7,~-- - -----
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AppendlX Table 6. Tnal 1: Estlmates of vanance çomponents and henta-

bll1ty for two deflnltlons of calvlng per­
formance, fl,rst' calf helfers. 

~ 

- - - - - --- - - -

2 
Ge 

2 
r = Ge / ()2 

s 

". 34,500 

10,088 

7,483 

10,078 

7,483 

10,078 

7,483 

351,506 

345,919 

351,510 

345,919 

351,511 , 
345,919 .f. 

45,500 

34,844 

46,227 

34,879 

46,227 

34,879 

46 \ 227 ~ 

,h 2 =4/(1 +r) 

f 

0,112 

0,085 

0, 111 

0,0847 

0,111 

0,085 

- ---- - - - - - - - -- -- ~---- - -- - - - ---------\- -.-- -- - -- - --- ---~------- - - ~--- --. - -- ,- - _ .. _ .. L ___ . 

'. ... .-

" . 

,. 
\ 

,'( "" 

\ 
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AppendlX Table 7. Thal 1: Est1mates of val"1ance components ànd henta­
billty for two deflnltlons of calvlng per-

Round of ..••••..••....• , ••.•• for~:nce. s:cond,andla:erpar,; CO:5: · .... · .1 .. .. j 

IteratlOn Deflnlt'ion CT 5 cr e r, = ue / 0'2 h::: 4 /( 1 + r) 
\, s 

- -- -\-- - - - - - - - -- - - - - - -~ - -- - -' - --- -- - - - - --- - - - - - -- - - -- - - -

\ 

... 

, 
, j 
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AppendlX Table 8. Tnal II: Chi-sguares ànalysis of flxed effects for 
calving performance, all parlty cows (pre­
liminary). 

Source 

Sex of ca lf 

Pan ty 

~1onth of calvlng 

SlZe of dam 

Error 

------
** Slgnlflc·ant at the 0,01 

o 

d.f. 

4 

20 

19 

115S 17 

1 el/e 1 . 

') 

.. 

, 

661,58 

1567,91' 

58,90 

40,1 ? 

109351,90 

** 

** 

** 

** 

, . , 

0' 

/ 

,/ 
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Appendix Table 9. Tna-l II. Chl-squares analysls of flxed effects for 

Age at lst calvlng 

Month of cal Vl ng 

S'l'ze of dam 

Enor 

*iè 

calvlng performance, flrst calf helfers 
(preliminary). 

d.f. 

16 

20 

19 

18973 

x' 
- - - ---1- -

263,149 

10,94 

46,00 

29,85 

17403,01 

** J 

** 

Slgnlflcant at tne 0,01 level. 
·fl 

.. 

• 1 
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Appendl x 'Table 10. Trial II. 

/ 

\.< 
Chl-squares ana1ysls of fixed effects for 

-Ga1vlng performance, second and 1ate'r pa­
rit y cows (pre1imlnal7Y). 

-- -----~------ - - - ---- - - ------ ---~ --- --~--- - --~----- ---- - --~--------, 

Source p. f. 

.,7' ** Sex of calf 355,61 

(panty 3 0,71 

** Month of calvlng 20 ' 58,48 
1 ~ 

Slze of dam , 19 29,68 /' 

Error 93286· 90635,30 

** Sigmflcant at .the 0,01 1evel. 

, . 

. ' 

" 

, ' 
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AppendlX Table 11. Trlal II: ChJ-squares analysls of flxed effects for 
calvlng performance, all parlty cows (fl-
nal). • 

l . , 
- ------ - - --. -+---~---- .-- ------ ~----- - -V-"'- - ----- - -------- ----------. _______________________ ~ ____________ ."! _ • ___ ~_~ __ _ 0 _ __________ ..,. ___ _ 

50urcè 

** 5ex of calf 661',89 

** Pan ty 1667,67 

** 5eason of calvlng 3 42,36 

** SlZe of dam 14;95 
,., 

** Sex x Pan ty 255,46 -
** 5ex x 51 ze 11 ,88 

* 5,55 

** Sex x Parlty x Slze 33,80 

Error 115851 109123,91 
_~ ________ 1-_______ • _______ J.. _________ - __________ -I ___ ,, ________ ~ _____ +-_ 

* Slgniflcant at the 0,05 level. 

** Slgni flcant at the 0,01 level. 
, . 

1 
1 

, 
1 

! 
1 

_ t) 

; 
1 

1 
'1 
~ 
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AppendlX Table 12. Tnal II. Chl-squares analysls of flxed effects for 
calvlng performance, flrst calf helfers 
(fwal } . 

. - - - - - - - - - - - - - - - - ~ - - - - - - - - - --- ... - - - - - - - - ... - - - - -. - - ---. - - - - -' - ... - - - - ------ -- - ---
- - - - - - - - - - - __ ~ - - - ... - - - - - __ - - " __ .. ___ ~ ___ - - - - - - - __ - - - - - 4-- _~_ ... ____ ~ _______ ... _ 

Source d. f. 
J 

J 
1 X 

2' 

. __ ---.-4-- _ ~_~ ____________________ ~ ________ __::__~:____:------- ~ ~_~ ___ ._ 

,Sex of calf 

Age at )st calvlng 

Season of calvlng 

Covan ate (!}ady we'l 9 ht) 

Covariate 2 (body welght 
squared) 

Error 

* 

2 

.. 3 

17630 

Signlflcant at the 0,05 level. ' , 
** Slgmflcant' at the 0,01 level. n 

1 

** 238,11 

5,51, 

** 27,01 

** - 6,73 

* 5',13 

',' 15957,66 
o - - - - - -- - - - - - - - --

.1 

/ 

o 
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Appendlx T~b1e 13. Ina1 ) 

V 

Chl-squares,ana1ysls of flxed effects for 
ca1vlng performance, secon~ and later pa­
rlty cows (flnal J. 

Source d.f. \/ 

- , - - --- - - - - - - - - - - - --_. - - - - - - - - - - - - - - - --- - - - - - - -- - .-. - - - - -

Sex of calf 

Parity 3 

Month of calvlng 20 

5'1 ze of dam - 1 

Error 71250 

-- - - -~ -- - - - - - - - --- - - - - - - - .-. - - - - - - - -

* 

** 

'l' 
Slgnlf1cant at the 0,05 1eve1. 

Slgnlflcant at the 0,01 leve1. 

,. 
" 

, 

** ~ , 273,93 
(j 

0,72 

** 38,65 

* 5,84 

66625,36 

1 

, . 

1 

1 
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Slre 
registration 
number 

327907 
307368 
322678 
333860 
315487 
32954'4 
329150 
318077 
305376 
335192 
324865 
314774 
336701 

-~ 329313 
"324254 
328149 
323509 
332453 
327638 
329029 
327584 
332725 
333968 
325229 
314236 

'%. 

Appendix Table 14. Sire proofs for ca1ving ease~a trait of the calf based on 
records from fir~t calf heifers. 

Semen Number Num~er of Si re<.Name , Code of Herds ca 1 vi n~gs 

Ronbeth -le1matt 73HOO175 193 236 
A Lime Hollow Burkgov Excellence 73H00106 275 412 
Laflam Astronaut 73HOO145 872 1731 
Aquarlus r1evator 73HOG211 189 247 
Ingholm Klondike 73HOO126 114 156 
Wykho1me Portrait ----- 73HOO179 267 419 
Craftland Monarch 73HOO184 155 193 
Mountholm Imperial . 73HOO138 296 473 
Sunnylodge Rockman Lad Duke r3HOOll 0 203 284 
A Doorco Elevatioi Major 73HOO194 201 250 
Fleuve Apollo Chief tain 73HOO150 

" 
140 188 

Mountholm Mountaineer 73HOO128 218 312 
A Leb 1 anc ~Vi brat ion 73H002LJ9 608 1051 
A Robthom Veematt Pennant 73HOO165 338 486 
Harlaka Marock " 73HOO149 127 158 
Cherry Lane Aquarius 73HOO174 153 193 
Maridon Madlson 73HOO154 166 209 
A ~tardell Longlasting \, 73HOO178 a 21S--' 
Roybrook Reg al 73HOOl72 12 165 
~unny1odg~ Jester 73HOO173 " __ 52

9 
993 

- Medway Mandrake 73HOO171 591 
E1mside View Dean 73HOO197 174 250 
A J-L:Klnglea Valor 73HOO183 407 579 
Langy;ew Pacifie " 73HOO163 ,138 17,5 , 

f ~ \ Maska Skipper Seven Up 73HOO123 143 190 
" ' 

~ 

.,.. 

" 
Code Rep ... Proof 

Easy . 68 " 3,06 
Easy 74 2,58 
Easy 91 1,83 
Easy 66 1,67 
Easy 58 1 ,61 " Average 76 l,50 
Average 61 1 ,45 
Average 76 1,38 
Average 68 1,34 
Average 68 1,26 
Average 61 0,80 
Average 67 0,72 
Average 87 0,65 

. Average 79 0,56 
Average 56 "\ . 0,53 
AveraR~ -fiJ 0,45 . 
Average 63-'::-:- 0,13 
Average 64 0,08 
Average 56 -0,25 J 

Average ;,.5 86 -0,26 
'Average 81 -0,42 
Average 62 -0,58 
Average /81 -0,81 0 
Average 59 -0,84 
Average 51 ,0,93 
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Appendix Table 14. Sire p100fs for calving, èase as a trait of the calf based on 

rec~~ from first calf he,fe~s. (cont'd) 

Sire Number' registration Sire Name Semen Number of Code Code of Herds calvings .. number 
~ 

333391 Deslacs Rockm~n Lynmack 73H00208 246 332 Average 
32683~ Mount Hope Flavius 73HOO168 -119 1-49 Average 
322128 -' A Lime Hol1ow Admiral 73HOO144 .406 551 O,fficult 
325144 Myrewood Esteem 73HOO162 273 366 Dlfficult 
326314 Inglwae ~ake Rite 73HOO164 679 ' 1146 Di ff; cult 
323281 Ocala Corvette 73HOO153 127 1~2 ~ Offficult 
333CJ63 A Robthom Elevatlon Gaylord 73HOO186 587 887 -------- -Q, ff, cult 
330643 Roybrook TempQ '73HOOl77 235 323 Di ff; cult 

--~-

"'"\ 

""" 

;, 
1') , ~ 

- , 
'f4iiti&c~b~:It<"""""~""""",· ~ ... ~ -" 

Il 

R~p. 

73 
56 
81 
74 
89 
59 
87 
73.-:7 

e 

Proof 

-1,09 
-l, 18 
-1,,45 
-l,50" 
-1,73 

,,:1,83 
- 2,-02 
::-2,61 

n 
"-

\ 

o 
r'.:> 

~ 
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'" AppendlX Table 15. Slre proofs for calvlng ease as a tralt of the calf based on 

!«-, 
records from second,and 1ater parity cows. 

.[ 

c:: 

Sire a 
Number " registration ~ Slre Name Semen Number of Code Rep. f'roof 

number Code of Herds calvings 

322678 ~ Laflam Astronaut 73HOO145- 1868 3894 Easy 89 0,64 -
333860 Aquarlus E1evator , , 73HOO211 1273 2328 Easy \ 82 0,63 
329029 Sunny10dge Jester 73H00173 c. 709 1033 Easy 72 0,48 
327907 Ronbeth Telmatt 73HOO175 907 1525 Average T9 0,40 . 
3J5487 Ingholm Klondike-- 73HOO126 389 605 Average 61 0,39 
326838 Mount Hope Flavius 73HOO168 703 1089°, Average 13 0,37. 
328149 Cherry Lane Aquarlus 73HOO17g 412 591 Average 59 0,36 
3-21217 ' Sunnyvi 11 e Perfect l on " 73HOO142 447 660 Average 62 0,35 
329544 ~'iykho 1 me Portrait '~, 73HOO179 610 917 Average 70 0,34 
324254 Har l aka Marock 73HOO149 508 842 Average 66 0,29 
322128 A Llme Hollow Admira1 73HOO144 1684 3435 Average 88 0',27 

'333968 ~ J-l-Klng1ea Va10r 73HOO183 1553 3093 Average 87 0,24 
318077" Mountholm Imperial 73KOO138 785 1 z.9.5 Average 75 0,23 
332453 A Stardell Longlasting , 73HOO178 1008 1587 Average 79> 0,'23 
327638 Raybrook Regal 73HOOl72 385 556 Average 57 0,21 
329398 Gladibrae Stan 73HOO182 482 676 Average 63 0,16 
330925 Briarwood Commodore 73HOO180 357 512 Average 56 O., 12 

., 329313 ~hom Veematt Pennant 73HQ0165 1023 
'" 

1657 Average 80 0, 12 
324865 Fleuve Apollo Chleftain 73HOO150 634 ,987 Averagé 71 0, 11 
332046 Howes Noble Majdrman 73t-lOO189 365 496 Average 56 0,10 
323509 Mar; don Mad; son 731-100154 741 1172 Avera.ge 74' D,D7 
329150 Craftland M0narch 73HOO184 407 559 ~ 'Average 58 0,01 
336701 ,A Leblanc Vi brat l on 73H00209 1748 3790 'Average 83 -0',02 
305376 Sunny10dge Rockman Lad Duke - 73HOOll 0 741 1272 Average 74 ... .:0,06 0 

LV 

321975 Ingho lin Yukon 73HOO141 "') 368 545 Average 57 -0,07 

c 

'C "'" i 

,.-
j 

~O 
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Sire 
regi strati on 
number 

324426 
335192 
325144 
330643 
325250 
3-14236 
323281 
333391 
327584 
333063 

., 325229 

<F 

( 

" 

303326 
326314 
320124 

" 

è terMe, ( te ftlr~.""'- - ., ~ .. "-~ 
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Appendix Table 15. Sire proofs for calving ease as a trait of the calf based on 
records from secon& and later parity cows. (cont'd) 

Semen Number Number of Sire Name Code of Herds calvings 

A Raveng1en Astronaut Saturn 73HOO143 399 582 
A Doorco Elevation Major 73HOO194 560 831 
Myrewood Esteem 73HOO162 1098 " 1889 
Roybrook Tempo 73HOOl77 1005 1876 
Werrcroft Model Telstar 73HOO160 404 545 
Maska Skipper Seven Up 73HOO123 504 798 
Oca 1 a Corvet~ 73HOO153 604 949 

Code Rep --_----E!'oof. 

Average 59 -0,07 
Av'erage 67 -0,09 
Average 

, 
81 -0,20 

Avérage 82 -G.,16 
Average 58 -0,34 
Average 65 -0,46 
Average 71 -0,46 

D~slacs Rockman Lynmack 73H00208' 1068 1839 ' c. Dlfflcult 81 -0,53 
Medway Mandrake ? 73HOO171 1826 
A Robthom E1evatlon Gaylord 73HOO186 2193 
Langv;ew Paciflc 73HOO163 710 
Sunnyvi11e Cltatlo~ Master 73H00102 506 
Ing1wae Make Rlte 73HOO164 2573 
Green Pop1ar Kennedy 73HOO137 479 

"" 

" .. 
~ 

4354 
4660 
1104 ' 

769 
7187 

727 

\ 

OlfflCUlt" 90 
Dlfficult 9D 
DifflCUlt 73 
Olfflcult 66 
OlfflCUlt 93 
Dl 'f·fl€ult 65 

'1. 

.. 

-0,54 
-0,ti4 

~ -0,70 
-0,89 
-0,93 
-1,33 

o 
.j::> 

?" 



~ 

),.,. 
... 

,,-, r /,/ 

Appendlx Table 16. Sire.proofs for calving ease as a tralt of the calf based"on 
l records from al1 parlty CQWS. 

c 

.$ • 

~_Slre 
Semen Number Number of 

~ registratioJ1 Sire Name Code of Herds calvlngs Rep. Proof 
number 

307368 A Lime Hollow Burkgov Excellence 73H00106 543 850 Easy 86 - 1 ,69 
32267'8 Laf1am Astronaut 73HOO145 2250 5649 Easy 97 1 ,02 
315487 Ingholm Klondike 73HOO126 451 763 Ea~y 85 0,99 
353403 A Robthom Marathon 73H00400 128, ' 156 Easy 56 0,98 
329544 Wykholme Portralt 73HOO179 789 1337 Easy 90 0',9.0 

! 1 327907 Ronbeth Telmatt 73HOO175 1011 1763 Easy 92 0,89 
333860 Aquar.ius E1evator 73H00211 1359 ~ 2576 Easy 93 0,88 
328149 Cherry Lane Aquarius 73HOO174 527 786 Ea-sy 85 0,74 
318077 Moutholm Imperial 73HOO138 967 ' 1770 Easy 92 0·,69 
324467 ~~adawaska Map 1 e 73HOO156 131 183 Average 59 0,58 " 
331738 Romanda 1 e Di Vl dend Patri ot .. 73HOO185 207 368 Average 74 0,58 
324415 Llttle Rlver Mardl Gras 89HOO097 92 280 Average 61 0,53 
314774 Mountholm Mountalneer 73HOO128 385 577 Average 81 0,5& 
329398 G1adibrae Stan 73HOO182 552 796 Average 86 0,47 
329150 Craftland Monarch' 73HOO184 526 755 Average 25 0,44 
321217 Sunnyvi11e perfection 73HOO142 522 799 Average 85 0,42 

~ 324254 Harlaka Marock 73HOO149 593 1002 ! , Average 87 0,.36 

1 304016 Shorelea Citatlon 89HOO070 117 394 Average 65 0,29 
329313 A Robthom Veematt Pennant 73HOO165 1204 2145 - Average 93 0,27 
326838 ~unt Hope Flavlus 73HOO168 773' 1238 Average 90 0,25 
353218 A Exranco Troubadour 73H00380 111 158 . Average 57 0,23 
330925 Briarwood Commodore r 73HOO180 403 579 Average 81 0,21 
32~O29 Sunny10dge Jester 73HOOl73 1070 2·033 Average 93 0,20 
324865 Fleuve Apollo Chleftaln 73HOO150 710 1175 Average 89 Q,20 0 

<.n 

323509 Man dort-- Madl son 73HOO154 833 1383 Average 90 0, 16 

1 
0 

1 

.... 
( 

1 
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Appendix Table 16. 

'b 

Sire proofs for calving ease as a tralt of the calf based on 
records from all parity eow~. (eont'd) 

-={=-----,---:-------===--- ------------- -- - ---

Si re-
regi sfrat ion 
number 

305376 
332710 
334498 
307133 
324426 
335192 
333968 
336701 
332453 
332046 . 
327638 
325250 
322128 
355341 
349800 
317031 
312069 
321384 
309702 
308045 
352120 
321975 
315674 
325144 
322781 

Sire Name 

Sunnylodge Rockman Lad Duke 
High Point Clipper Jac 
Ronbeth Persistent 
Chacook Rock Burke Cavaller 

~ A Raveng1en Astronaut Saturn 
A Dooreo/Elevation Major 
A J-L-Klnglea Valor . 
A Leblanc Vibration 
A Starde11 Longlasting 
Howes Noble Majorman 
Roybrook Rega 1 . 
Werrcroft Model Telstar 
A Lime Hollow Admira1 
A Nor-Lene En'lll 
Catinale Roystar 

., 

R?inbow Valley Supreme Dana 
North-Leeds Majestie President -
A Lime Hol1ow Standout Roeland 
Maridon Citatlon Champlon 
Briarwood Chleftain 
Evesville Do't9 
Ingholm Yukoll 
Shepody Maje~tic Prince 
Myrewood Esteem 
Almerson Emperor Lyndon 

ettt t'fer z ue'tin h,. ..... '-4.t, --,- ~ -

Semen 
Code 

73HOOll 0 
o 73H00196 

73H00218 
73H'@0201 
73H00143 
73H00194 
73H00183 
73H00209 
73H00178

W 73H0018 
73HOOl72 
73H0016 ( 
73H00144 
73H00410 
73H00390 
89H00088 
89H00082 
73H00139 
73HOO1l5 
73H'00120 
73H00392 
73H00141 
73H00130 
73H00162 
89H00095 

Number 
of Herds 

859 
204 
262 
175 
4"53 
690 

1728 
2027 
1092 

424 
473 
455 

-1838 
124 
137 
138 
93 

169 
328 
279 
116 
415 
218 

1240 
83 

Number of 
calvlngs Code Rep. 

1558 Average 91 
261 Average 67 
339 Average 72 
256 Average 66 
673 Average 83 

1082 __ ~Average 87 
3678 , ----AVerage 95 
4846 Average 96 
1802 Average 92 

591 Average 82 
722 Average 84 
643 Averag~ 63 

1990.. Average 96 
154 Average, _ 56 
189 • Average 61 .-
453 Average 70 
239 Average 56 
208 Average 62 
522 Average 79 
375 Averagê 74 
147 Average 55 
639 Average 82 
295 Average 69 

2256 Average 77 
,22-6 Aver age 56 

&. 

- - - - - - --

Proof 

0,16 
0,15 
0, 14 
0,12 
0,07 
0,06 
0,05 
0,04 
0,02---

-0,02 
-0,02 
-0,04 
-0,06 
-0,09 
-0,09 
-0,09 
-0,20 
-0,24 
-0,32 
-0,39 
-ù~ 
-0,41 
-0 46 
-0:49 ç; ~ 
-0,59 0'0 
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Appendix Table 16. Slre proofs for ca1v1ng ease as a tralt of the calf based on 
records from all parity cows. (cont'd) r ~ 

.' 
--~--

l' 

Sire Serilen NumberK Number of reg 1 str at 10.(1 Sire Name \ - Coèle of Her s cifl vi ngs Cod;: 
number 

327584 /'tledway /'tlandrake 73HOO171 1930 4948 Averâge 
330643 Roybrook Tempo 73HOOl77 11 01 2202 Average 
354744 A Winter-pi~ce Hljack 73H00404 133 169,-, Average 
320248 E1mwo1d DaV1d 73HOO147 213 276 - ",. Average 
314236 ,~aska S.kj R~ey\ Seven Up 73HOO123 612 989 Average 
333391 Des1acs Rockman-Lynmack 73HOO208 - 119'1 ~172 Averag.e 

'323281 Oca1a Corvette 73HOO153 673 1113 Dl ffi CO lt 
333063 A Robthom Elevation Gaylord 73HOO186 2397 5552 D1fficu1t 
325229 Langview Paciflc 73HOO163 789 1280 Dl ffl cult 

'326314 Ing1wae Make Rlte ?3HOO164 2692 8339 O,'fflCUlt 
332725 Elmside Vlew Dean 73HOO197 300 454 Dlfflcu1t 
303326 Sunnyvi11e (itatlon Master 4>. 73H00102 555 852 OlfflCUlt 

.i~20124 Green Pop1ar Kennedy 73HOOJ 37 514 818 Dlff1CUlt 
~47710 Laflam Pontlac 

.., 
73H09985 97 218 Dl ffi cult 

353404 A Buggs Tornado 73HQ0381 118 162 DlfflCUlt 

" 

'0 

\ c-

--.-/ 

" 

~ 

~ 

""-----/ 

R~p. 

96 
94 

-58 
68 
81 
93 
89 
97 
90 . 
97 
77 
66 
86 
62 
57 

Proof 

1 
-0,59 
-0,64 

-o,~ -0,6 . 
-0, 
-0,80 
-0,95 
-0,96 
-1,05 
- 1',20 
-1,30 
,-l, 3~ 
-2,08 
-2,15 
-2,26 

o 
....... 

--
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