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INTRODUCTION

Although miTk production and body conformation receive pfimary
selection emphasis when choosing sires in a dairy breeding program,
many dairymen feel that some appraisal value should be giveﬁ to
longevity or wearability as an economically important trait. How-
ever, direct selection emphasis on Tongevity w6u1d not be effective
since heritability estimates for herd 1life are small and Tittle
genetic progress could be expected. Another complication arises
because, to be effective, an appraisal of the transmitting ability
of Tongevity for a sire would have to be made while the sire was
still available for heavy service. This would be difficult if the
appraisal was based'on progeny performance since adequate progeny
test results for longevity would not be available for almost a decade
after the sire_was first placed in active service.

To include longevity in a breeding program, its relationships
with other economically important traits must be known. Most previ-
ous studies on herd life have indicated a positive association between
milk production and herd 1ife and considered milk production as the
-most important trait in determining longevity. However, it has been
hypothesized that conformation characteristics also have a strong
influence on Tongevity. Some aspects of type may be more valuable
indicators of longevity than others or the type traits as a group

may be more important. Therefore, the purpose of this study was to
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determine the relative importance of body conformation in predicting
longevity and wearability among daughters of sires with varying

genetic abilities for milk yield.




LITERATURE REVIEW

' Heritabi]fty'of‘Confofmational‘Traits

| EStimafes 6f the heritabiiity of fihal ciassif{catfon scdré in
dairy cattle haVevrangedvfrom .14 reported by Harvey and Lush (17) 15.
“Jerseys to .35 réported by Johnson'and Fourt (18) in Brown SwisS.

' Barousék et al. (5)vreported:a heritabi]ity of .28‘in_Guerﬁseys while

final rating heritabi]fties of .28, .31, and .18 were giyen for

Ayrshires by Tyler and Hyatt (35), Freeman and Dunbar (12), and Butcher

et al. (6), réépectively,‘

"Heritabi1ity estimates for type traits of Holstein-Friesian catt]e’

~ based on official Holstein-Friesian Association of America (HFAA) data
and unofficial data have been simi]ar.* vThesé estimates are summarized
1h,Tab1es'] and 2.‘ Stdné et al; (33) reported an early:estimate of

| heritabi]ity of'fina1‘score of .21 using Cahadian data. 0'Bleness et
aT..(27) in another early study, found]heritabi]ity estimates for 27
type appraisal traits. Depth of barrel, udder tekture, strength of

udder attachment,'and depth ofbudder had relatively high estimates.

‘Norman - and Van Vleck (25) analyzed over 16,000 type appraisals_of'a?ti-'

ficial insemination sired cows and found Tow heritébi]ities for most
traits. Body weight .40, upstandingness .39, sharpness .21, depth of

~body .17, strength of rear attéchment .16, rear teat spacing .16,

V*AT] keports,referred to, hereafter, will be on studies of
Holstein-Friesian cattle unless otherwise stated. :




TABLE 1. Heritabi]ity Estimates of Type Tkaits,from Studies with
_ " . 0fficial Holstein-Friesian Association Data

Authof

: ) Cassell Legates Rennie Hansen Wilcox Mitchell
Trait %OQT] coy  Gor T Gy i 3
Final Score .31 a9 .26 .24 .20
" General Appearance .29 | 27 .21 .29 .19
Dairy Character | .19 | .22 ?20 : .50 .09
Body Capacity .27 31 2 66 12
Mammary System .22 ;]7 .27 22 .18
Staturé- ‘_.51 , .55 | -
Head o .10» 7
Front End BRF. 28
Back 23 .18
Rump e .25 29
Wind legs .15 10
 Feet B B .14
Fore Udder .21 .26
" Rear Udder 21 L
Udder Support .21 15
Udder Quality .00 .08

Teats S22




_ TABLE 2. Her1tab111ty Est1mates of Type Traits from Studies w1th
Unofficial Holstein data.

Author

Depth of Uddér

'Norman‘and ~ Aitchison . Whit 0'Bleness

R Van Vleck et al. et a] et al.
Trait -~ (25) (1) (40) 27y
Body Capacity .34

Head 12 ‘ .15

" Front End .25 .33 |
Back .09 23 19
Rump A7 .22

Hind Legs 14 .33 .26 .08
Fore Udder .16 .26 .20 .16
Rear Udder .10 .26 .22 .30
Udder Support .09 .20 .13
Udder Quality  .Q6 .28
Teats 0 .08
Upstandinghess .39 .39
Sharpness .21 .10 |
Shoulders 16 a1 10
Pasterns .13 150 .12

" Depth of Body a7 .36 .25 .33

15 .30 .22




and depth;offudder were among the higheét estimates. Aitchison‘et al.

(1) determined estimates on 13 .type traits which ranged from .39 for. up-

stahdingness to .20 for udder support. Heritabilities of 22 -components

bf type scored on an dbjective scale were analyzed by White et al. (40).

~ Body traits ranged from .33 for chest to .11 for shoulders while udder
traits ranged from .51 for shape of fore teats to .08 for teat p]acé-

ment. -

Most héritabi]ity estimates from official HFAA data were in rela-

.-tiVe1y good agreement. In.two early studies, Mitchell et al. (23)7
found estimates for ffna] score and scorecard traits ranging from'.ZO
for finé]_scoré to .09 for dairy character while Wilcox et al. (43)
~had estimates rangingvfrom .66 for.bodyvcapacity to .22 fof mammary
system. Latef'studiés'by Hansén et al. (15), whose estimates ranged
from .27 for mamméry §ystém to .20 for dairy character, and Rennié et
al. (30) with estimates from .31 for body capacity to .]7 For mammary
system were similar. | '
“ Hér%tabf]ities of the descriptive type traits instituted by
HFAA in 1967 have been estimated by Legates (20) and Cassell et al.
(10). Herifabi]itie; of these traits as scored, were comparable to
fhbse as per cent "desirable" in both studies. Legates.(20) estimates
ranged from .55 for stature to .08 for udder qua]ity; wherea§‘Casse]]
et al. (10), after adjuéting for nonnormal distribution, estimated
heritabiTities ranging ffom .51 for statUre.to .00 for udder quality.
>A]though‘some of thé descriptive trait heritabilities were Tow (head,

hind legs, feet, and udder quality), some of the individual subtraits
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have beenvreportedvhighly’heritabie’by LaSalle et al. (19) énd Van
Vleck (37). The desériptivevtrait heritabilities were similar to.

'those.réported from unofficial Holstein data (1, 25, 27, 40)!

;Heritabi]ity of Longevity Traits -
- Casida and Chapman (8)_reported a correlation of .157 between
déthter and dam for 1ehg£h of time in hérd; perhaps indicating some

degree of heritability. _Estimatés of heritability of iongevifylor

length of herd_]ife; meaSured in a vafiety of ways, have beeh reported o

“ranging from ;49‘to.2éro. Perhaps some of the variation is explained
by mosf eafiy repofts having been based on daia from Oné.or,a few

v herds with sires used entireiy_in a singie.herd; vLater‘studies used
~ more exfensi?e déta\uti]izihg morelcows:in many herds. i.
| in an ea?iy study on one herd,'WiicoX et al. (42) estimated the
heritabi]ity of herd Jifé inlterms of the number of‘sucéessfui pér-
turitionS to_bé ;37.,'Parkerbe£ al. (28) also using a sing]e herd's
vdata,'found estimates of heritabi]ity of age at last caiiing prior to

dispbéa] not significantly different from zero. Ihtrasire'regreésioh

~of daughters on dam and‘péternai half-sib estimates for the heritabili-

 ties of‘miik production per day of productive 1ife (.28, .49) and
'A': iength of prpductivé'iife (.00, .39).were determined by Evans et al.
an. | o e
‘ White and Nichols (41) definedv]ongevity.as age at calving at
the start of the»iast‘compiete'1actati6n andvhumber'of compiéted lac= -
’tations.' Their heritabiiityvestimatés Werev;]4 and .13, respectively,

which were in agreement with~P]owmanband Gaalaas (29) whose eStimated '
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,'hefitabfiityﬁfbr age at calving at the start ofvthe last Comp]ete'
.1actatioh‘was .148. Mi]]er et al. (21), utilizing extensive DHIA
data, reported’hefitabilities,df'herd life (nUmber df»]actétjoﬁs'
truncated) kanging from ;04 to ;]0 in ten dppoktunity.groups{

SaTaZar (3})'éstimated the heritability Qf_lifetime.production
and production ﬁer’day offproductfve 1ife'as‘.20vj;.11aand ;58-1_.12,'
respective]y.. Combarabie eétimates were foqhd‘by‘Hargrovebet al.
(16) with hekitabi]itiesvof’.]8 for 1ifetimé productibn; .14 for'num-‘

ber of lactatiOns initiated, and .15 for productive;]ifé (the period

from first calving to disposal). Very little genetic progreSS‘wou1dv |

be expected from direct selection forrlonger herd TiféjWith heri-

tabiTities as low as those estimated in the literature.

Genetic and Phenotypic Relationships
Among Conformational Traits

Ear1y}estihateé of the correlations among fiha]lscofe ahd the
,séorecard fraitsbwefe_réported by Mitchell et al. (23) and éhowed
;11t£1e yariationvamOng,three s£rat1fied prodUcfion’1eve]s;k'A]]-phéno;
fypic»and genetit‘cofre1ations were posftivevwith the highest correla-
tions between final score and other traits. Thé correlations betweén
final score and the scorecard traitsAranged from .53 to .39 (phenQ?
tybfc) and .96 toi.31f(genétic). Similar Ee]étionships were repdfted
in a 1atéf3study by Hansen et al. (15). Phenotypic correlations were
_HighestfbeﬁWeen_fina] score and the,scorecafa_traits}with a rénge of
.87 (finé] score with géneral appearancé and mammary system)“to'.34 ‘

(body capacity with mammafy System), Genetic Corré]ationé followed -




the same pattern ranging from .86 (finai Score with mammary system)'
to .18 (da1ry character and mammary system).
Phenotyp1c correlations among type traits reported by Atk1son
=§t a1. (3),agreed with other reports. ‘They,ranged from .86 (final o
"sCore with general appearance)-to .30 (dairy‘character with.feetjand
1egs), E

Allaire and Henderson.(Z), in a type appraisai study of eleven

| conformation characteristics and milk production found Tow phenotyp1c

correlations between the type appra1sa] traits. The,correlatjons
ranged from .415 (strength of fore udder attachment with Etrength of
~rear udder attachment) to -.132 (depth of body with depth of udder) .

‘Miller et al. (22) reported phenotypic correlations among the

deecrjptive type traits of the HFAA oTassification~system, The high-

est correlation was .55 between fore udder and rear udder and the
lowest, 307 between stature and teat size and placement.

vCasse]1‘et al. (10) in a study of genetic andephenotypic rela-

tionships among type‘traits reported that final score was highly and

2 poeitively correlated-geneticallybwith a]],seorecard andfdescrjptiVe
traits. _The estimates ranged fFrom .93 (general appearance):to

.40 (feet) There were. s1zab1e genet1c correlations between stature
and front end, front end and rump, among all of the descriptive udder
tra1ts, and_among ‘the scorecard traits. However, the correlations

" between the descriptive traits were,'general1y; not large implying

that most are partially independent.
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~ Genetic and Phenotypic Relationships Among
- Conformational and Production Traits

In'ah earTy_studybof‘officia1 HFAA classification data and milk

yfe]d,-TOuchberry (34)'réportéd a»phenotypic cofre]atfdn of .18 and a
‘genetic correlation of zerofbetweén type scorefand milk producfioh,j
Mitchell et al. (23) using official HFAA milk and type records,
‘,reported high genetic cbkre]ations'between dairy character and mi]k
production.(fanging fromv;82'to .61 over three,stratified groups) Wfth
-most othek.genetic_correlations befweén typé traitsvandrproducfion Tow
and notﬁsigniffcant;, Phenotypic correlations were Tow, nanging fkomv -‘
.25 to_;OZ;- These were‘similar to phehofypic reTationshipé repbrtéd
by Wilcox et al; (43) on one herd which'rangedvfrom}.ZO for dairy
character to .07 fpr rump. Génetic;corre]atidns ranged’frdm .16 for
‘mammary syétem to wd8 for final scdre. AtkiSon et al. (3) reported
phenotypic corrélatjons between milk producfion and type traits ranging.
from .36 with dairy character to -.02 with fore udder.
Low phenotypic re]ationshipsbhave been fepOrted betwéen unofficial

type data and DHI milk production records. Allaire énd Henderson (2),

"~ correlating herdmate milk deviations and type traits, repotted relation-

Vships:ranging'from {17 with dairy character tqn-.15 with udder depth.
Aitchison et al. (1) reported phenotypic correlations ranging'from ;06'
with front end to .09 with ﬁody cabacity; Normah and Van'V1eck (26)
Kﬁfi]ized first 1acfation proauction records and uﬁdfficia] type apprai-
sals to.report‘]ow phenotypic corre]atiohsfhangihg from .27 (depth of

udder) to -.10 (strength of fore udder attachment). Estimates of
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genetic corre]at1ons 1acked prec1s1on and ranged from 1. 48 (forward
‘ s]ope with fore udder) to -.71 (milk product1on w1th strength of
' fore udder attachment) ' |
The recent approach to evaluating re]at1onsh1ps between m1]k

band'type has been to ut111ze,s1re progeny testvaveragesv(pred1cted
difference milk, per cent fdesirabTe" for”the»descriptiVe,traits, and
'daughter'averages for scorecard traits and final SCOre). Grantham-
et al. (14) 1nterpreted suchhcorre]ations as predominately genetic
due to.iarge‘daughter numbersdper sire (Moen, 24).. A]]”corre]ations
| between milk and type were negattve except dairy character.' A study
by Miller et a] (22) . reported simiiar resu]ts with phenotypic cor-

.re]at1ons genera]]y negative with a range from .07 w1th head to - .18
"w1th udder support Descriptive type appeared to have‘11m1ted value
, 1n pred1ct1ng sire breed1ng va]ue for mi Tk product1on However,
~ the udder type traits were the most useful of the 12 descr1pt1ve
tra]ts.for predictive purposes."

 Genetic and Phenotxpic Relationships Among
Production and Longev1ty Tra1ts

Reports 1n the . ]1terature 1nd1cate that 1ength of herd 11fe and
]1fet1me product1ons are h1gh1y phenotyp1ca11y and genet1ca1]y corre-
1ated w1th first Tactation m11k product1on

Gaalaas and Plowman (13) reported the sjmp]e-corre1atfon between’
final age’(age‘at calvino at start of 1ast_comp1ete 1actation)‘and'first
,lactation prOduction of .179. However, there apparently was a 1argev

variation in emphasis given production when selecting daughters_of
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sires to remain in the herd.

Negatiwe phenotypie correlations were reported'by Hargrove et al.

- (16) between age at f1rst ca1v1ng and the number of 1actat1ons ( .09),
product1ve life (- 07), total days in m11k (- 07), and 11fet1me pro-
:duetnon (-.05).: Phenotypic correlations between first 1actat1on and
‘lifetime produet1on, T1fet1me~product10n'andvnumber of-]actatIons,»and
1ifetime production and productive Tifeywere .48, .95,‘dnd ;97;’respee-
_tfve1y. Genetic Corré]ations befween-first 1ectation productionbwith
: number of ]actations‘and productive‘1ife were 63 and .76. 'wnite.énd
Nichols (4i) found corre]at1ons between first. lactation productlon with
‘}age at last ca1v1ng and number of 1actat1ons comp]eted of .254 and
.216, respect1ve1y. | |
Parker et al. (28) repbrted fhat age at31aét'ca]ving prieero
d1sposa] was s1gn1f1cant1y correlated with first lactation product1on
( 116) - Phenotypic correlations between herd 1ife (number of 1acta-}
‘t1ons comp]eted) and m1]k product1on reported by Miller et al. (21).
ranged from‘.25 tov.19 over opportun1ty groups. This was 1n_agreement
with Van Vleck (36) who found:that cows with high first Tactation pro-
| duction produced more -than their herdmates in'1ater 1éctatiqns énd“had
a higher survival rate in each of the first four 1actations..
Evans et a] (T]) reported correlations between first lactation
product1on with product1on per day of product1ve life ( 45), age at
"d1sposa1 (.22) anq 1ength of productive Tife (.22). Phenotypjc;cor-
. relations between milk yield (herdmate deviation) with 1ifetime pro-

duction (.34) and number of lactations (.20) were reported by Norman
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‘and Van Vleck (26). The genetic correlation of .90 between first lac-
’tatfon milk and number of Tactations was higher than other reports
.(16’ 21), but tended to illustrate the emphasis on production in
early life. | |
| Carter (7) studied the relation of productioﬁ with the percentage
of a sire's daughters haVing 2, 4, or 6 lactations. Percentage having
two lactations was highly correlated with productioh (.41), percentage
having four lactations (.78), and -percentage having six lactations
' v‘(.72). Van Vleck et al. (38) concluded that milk produétion was the
' most important trait in determining average Tongevity in daughters of
artificial insemination sires.in New York Holsteins oh DHI testing.
A1l correlations were calculated using sire averages as observations.
Fjrst 1éc£ation milk was high]y correlated with longevity measures:
percentage survivé]s through'two lactations (.36), percentage survival
through three lactations (.45), and percentage_sﬁrviva] through four
lactations (.54) | |

Relationships Among Conformation Traits
and Longevity Traits

‘Berger et al. (4) reported that certain type tréits had impor-‘

~ tant emphasis on length of herd 1ife (months of productive Tife and
number of 1actations). Nonsignfficant partial fegressfon coefficients
~ for herd‘11fekon type égore suggested Tack of prédfctive value for

individua]ltype tkaits; however, their re]ative-contributions to

~ variation in herd 1ife were important.
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Specht et al. (32) reported that the’re1ationsh1p-between-fina]
jscore and herd 11fe was apparently sma]] The phenotypic evaluation

’between first c]ass1f1cat1on score and herd Tife (t1mes c]ass1f1ed)

was 2. The regress1on of herd 1ife on first lactation score was 1

41mp1y1ng 1.7 months 1ncreasedvherd ]1fe for every point increase in -

finaivscore Corre1atione'between'individua] type traits and herdp
11fe were essent1a11y the same as that for final score and herd
11fe H1gher correlat1ons were'reported by Evans et a]. (]1)vbe—-_
tween final score and age at d1sposa] (.38) and final seore and"lifef
time product1on (.36). . -

Van Vleck and Ndrman (39) assoc1ated type tra1ts w1th reasons‘
B for d1sposa1 and conc]uded that few of the type tra1ts measured be-

fore 49 months of age had any value in predicting reasons for dis-

. posal. This'sUggeeted:that type traits measured in the first Tacta- =

“tion wou]d havevonly Timitéd value in selection for 1ongevity{
However, Van‘Vleck et,aj..(38), in a study to determine thevre]atjon-
ship between‘daughter averages'fdr type traits and average daughfer'
]ongev1ty for sires used in art1f1c1a] 1nsem1nat1on, reported that
the body and udder traits were near]y as va]uab]e as miltk yield in
first ]actat1on in determining 1ongev1ty. ‘This was substant1ated

by a 1ater report by Norman and Van Vleck (26) in whibh first Tacta-
it1on product1on var1ab1es and all type appra1sa1 ‘traits combined
appeared to have equal pred1ct1ve value: for number of ]actat1ons,»

~although type traits appraised in first lactation were not as effec-

tive predictors of lifetime production as first lactation production

variables.




MATERIALS AND METHODS

Source of Data

A

fhe body conformation data used in this study were obtained from
the Holstein-Friesian Association of America offfcia1 classification
records on Registered Holstein éows’inspected between January,i1967
and June, 1974. Over a mi]]ioﬁfindiv{dua1 recordé were obtained and |
edited to'avojd-mu]tip]e observatfons}on individua] cows (the ear]ieéﬁ
record for each cow‘in_the data set was used), to remove records of
-~ males, to remove records of cows "checked" (scores not raised on a
fpérticU]ar inspection date), and to delete all records with 1ncomp1eté
'infqrmation.or 6bvibus1y erroneous type scores. This editing proce;
.dufe resu1ted in 448,33] records, representing a single valid observa-
e fion on eéchbéow_in the data set. |
Inc]udéd in each record was an evaluation of overall bodybcon—
”formétionv(fina1 score)-with_a coded rating for each of the scorecard
_ traits (general appearance, dairy character; body capacity, and mammary'
vvsystem) plus a coded evaluation for twelve individual elements of de-
scriptive type (stature, head, front end, back, rump, hind 1egs;jfeet,
fore udder, rear udder, udder support and f]oor, udder quality, and
v téat sizé'and p]acement).‘ Numerical ratings for final score were -
recorded: ,Excellenf, 90 to 100;’Very Good, 85 to 89; Good P1us;_80
t0'84;‘Good, 75 to 79; Fair, 65 to 74; and Poor, -64 or lower. Score-

card traits were scored on a numerical code of 1--Excellent to 6~-Pdor;

15
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The déstriptive traits were assigned coded values (rangé 1 to 5)
~ for each trait. |

The final score and scorecard traits were age adjusted by the
age adjuStment factors>reported‘by Cassé]] (9).‘ HoWever, duéito the
.discréte and non]{near coding of most of the descriptive,trafts? they
were nbt age'édjusted. 7 |
| Records of cows which werevthe offspring of sires having a
‘minimum'of ZO daughters 1n 1O herds were chosen. Thesé minimum re-
: quirements were applied to increase the accuracy of the progeny
tests for type used in this study. A total of 1493 sires met.these 
requiréments. | | ' |
.v To determine thé'réTationship between body conformation and
]6ngeV1ty;'production information on the sirés Whichbmet the type
requirements was added to the data set. This 1nfbrmat1§n was obtained
from the U.S. Department of Agriculture DHIA milk production record
.fi]es»for‘tﬁe period bef@eenydanuary 1960 and May 1974. Individual
lactation records'ofvdaughters of the 1493 sires were chosen from
over six million records in the files. Included in each record were
~ cow registration‘1nformation,‘birth date, calving date, sire and dam
regiétration 1ﬁformation, herd code, and production information on a
 2X-maturé equivalent basis for a complete ]actationﬁvj

To be included in this study, a cow must have been born before
June, 1967‘and have started her first 1actat16n\by 36 months of age.
Cows which met these. requirements were considered to haye had the op-

portunity to comp]ete four lactations (assuming a maximum first

)
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calving age of. 36 months, with 15 month maximum calving intervals).
Only daughters from herds on continuous test were included. A
herd was considered on continuous test if there were lattation records

for that herd completed by Juﬁe, 1969 with more records reported annu-

'a]1y from the year the herd began testing through 1973 with at Teast o

one record completed after March, 1973 (as the herd was considered on
test ‘during the last 15 month calving interval). To be included a sire

‘had to have at least 30 daughters meeting the production requirements}

An additional production data set was creéted under the same guidelines

. except that a time cutoff to allow cows the chance to complete five

lactations was used (cows born prior to March, 1966 were considered).
_ .The,progeny test %pr productidn or predictéd difference milk
‘:(PDM)'for sires wastobtainéd from the November, 1974 USDA DHIA Sire -
Summary . Oh]y sires whiqh had Met the type and production recofd re;

quirements and were Tisted in the DHIA Sire Summarg_were kept in the

data'set. A total of 788 sires met all requirements in the group
a116weﬁ-the chance to complete four 1actafi0ns. These sires averagedb
- 284 daughters with type information and 200 daughters with milk prd- '
duction records. . There was a total of 223,713 type classified daugh;._.
ters and erf.G]0,000 production records on 157,600 production |
daughters.v | |

Thé group a]iOwed the chance to complete five lactations con-
tained 527 sires with 136,019 type classified daughters and 101,342

. production dughters with over 460,000 lactation records.
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~ Development of Progeny Test Data

THe dagghter c]assification‘récords were used to determine the

- progeny tésts‘for body conforhation for each sire.- The prdgeny tests
for type consisted of a predicted difference type (PDT), daughter aver-

_‘ages for the scorecard traits, plus the percentdge of daUghters
"desirable" in each of the descriptive type categories for each sire.
A'de$criptive trait was considered "desirable” if coded 1 or 2 for all

~ traits except udder support and floor for which 1 was desirab]e.

The predicted difference type}(PDT) was obtained usihg the formula:

PDT = b[p(P-B) - .5h%(D-B)]
= age adjusted average progeny score
B = breed average finé]:score
.5‘='bjo]ogica1 relationship between daughter and dam
5'=‘agé adjusted aVérage dém score |
‘ 2 , A4ng(ng-1) 2 L
b = Nh /(4+(N51)h -+—~——;I~e——— C®) = repeatability of PDT

N = total numbers of daughters with classified dams
h™ = heritability for single classification scores = .30
n. = number ofvdaughters in the 1th herd

2 = nongeneticxcorrelation between paternal sisters in
same herd = .15

The yajues for b, P, B, and D were ca]cu]afed from the type
records. Breed average final score was found fo be 80.058. For daugh-
ters'with dam records unavailable, breed average final score Was sub-
'_,ﬁtitUtéd for'dam fiha] score in Ca]cu]ating.ﬁ“s.

The progeny tests for longevity consisted of four lifetime traits
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A_ca]cu]atedbfor?each sire's progeny' The individua1v1actation records
were used to calculate the percentage of daughters comp]et1ng at least
four ]actat1ons p]us daughter averages for- 11fet1me product1on, age at

1ast ca1v1ng, and product1on per day of productive life. The formula

devised by Salazar (31) for/ca1cu1at1ng production per dayvof produc-

tive;Tife (PDL)‘was used.

PDL = LTP/TDH

'PDL = production per day of productive life
LTE = 11fet1me prdduction

TDH = total days in herd'after 27 months
TDH = (DAL + DPL) - CF o

DAL = age in days at last calving

DPL =fdays in production for last lactation

CF = correction factor: 30.5.x 27.0 = 823.5
30.5 = average days per month
27.0 = age standard for initiation of the f1rst

1actat1on
A percentage of daughters completing at least five lactations
~ was calculated for the 527 sires group instead of a percentage com-

pleting four ]aetations.

' Stat1st1ca] Procedure -

S1mp]e correlations between progeny tests for body conformation,
longevity and PDM were ca]cu]atedvand can be interpreted as genetic
cdrre]ations’due to large numbers of daughters. Moen (24) has shown

that unless the heritabilities of two traits differ greatly, the
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phehotypic corre]ation between means of daughters of sires fof two
traits approaches the genetic correlation between the traits as the
number of deughters becomes 1arge Further justification for con-
-s1der1ng these corre]at1ons genet1c was given by Grantham et al. (14).
;In a study us1ng s1m11ar data on body conformat1on, ‘the s1mp]e cor-
re]at1ons among progeny tests for- f1na1 score and other traits d1f—
fered very Tittle from genet1c corre]at1ons derived by Cassell et al.
. (10) from the same data set. |
Multiple regression analysis of the 1ongevity traits wjth the
‘descriptive'traits, scorecard traits, PDT, and PDM as the independent

variables were evaluated. The statistical model used was:

Yo = u L L
Yi =‘]ongev1ty trait |
u = mean |
b] +b_ = regression coefficients of 1ongev1ty on the

spec1f1c type tra1ts

'X11 > Xni = type traits

ei = error term

Eleven different models were used (Figure 1) to determine which traits

~would be the most valuable 1in predﬁcting lTongevity.

‘Stratified Groups by PDM

The 788 sires were divided into groups according to their pre—’

o “dicted difference mi]k‘va1ues. Nihe groups.were formed based on 300

1b. Stratification levels (sires with PDM above +900, from +601 to

+900, +301 to +600, +1 to +300, -299 to 0, -599 to -300, -899 to -600,
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Figure 1. Multiple regreSsion models used to predict 1ongevity."
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-1199 to -900, and below -1199). Simple cqrre]ations between progeny
tests for all traits were calculated for each group and multiple re-

gression-analyses using the first four models in Figure 1 were

~evaluated. .

~The group of 527‘sires_with daughters allowed the chance to com-
plete five lactations uhderwent the same analysis as the 788 sires with |
the exception that a percentage compieting five 1aétations was inserted
wherever the value for percentage completing four lactations was used |

previdus]y.



RESULTS AND DISCUSSION

Meahs and standard deviations of all conformation, pfoé
duction, and 1ongevity fraits for thevovera11%groupvof sires and
for sire groups stratified by PDM are presented in Tab]es 3, 4,
Aand 5. The daughter avefageé for'type'traits in the overall
group were very similar to those }eported.by Grantham et al. (14),
Cassell et al. (TO), and Miller et al. (22). The average PDM
for'the‘788 Sires was Tower than those reported by Grantham
et al. (14) of -22 kg and 11 kg and by Miller et al. (22) of
100 kg.
 There were few reports jn the literature to'COMpare.with |
the overall group means for the 10n§ev1ty traits. However,
Hargrove et al. (16) reported average lifetime m1]k product1on
(LTP) of 45,876.6 1b. when allowing a 52-month product1on per1od
Thfs was muchﬁ]ower LTP than this study which allowed 60 months.
The average percentage of daughters completing four 1a¢£ations |
-~ (PCT 4)'was vefy similar to that reported by Van Vleck etvé1. (38)
of 46.2 per cent. . The 788 sires ‘had averages of 284 classified
daughters and 200 daughters with product1on records.

For the sire groups stratified by PDM average PDT genera]]y
increased as PDM Tevels were decreased. This is a reflection of

the negative-relationship between PDT and PDM (14). It also

23




TABLE 3. Means and Standard Deviations of Type Traits

POM Group N FSCO GA DC BC MS ST HD FE BK
ATl 788 80.1+.3 3.5+.3 2.3+.1 2.3+.2 3.6+.3 8+10 49+11 8+7 77+8
Above +900 24 80.2+.4 3.6+ .3 2.2+.1 2.4+.2 3.6+.3 8 +8 48+9 8 +7 713+1]
+601—> +900 48 80.1+.3 3.6+.3 2.2+.2 24+.2 3.7+.3 81 +12 47+10 8 +8 74+8
+301-» +600 102 80.1+.3 3.6+.3 2.2+.1 2.4+.2 3.6+.3 8 +11 50+10 8 +7 76+8
+1 » +300 144 80.1+.4 3.5+ .3 2.3+.1 2.4+.2 3.6+.3 80 +10 48+11 82 +7 76+9
-299-» 0 166 80.1+.3 3.5+.3 2.3+.1 2.3+.2 3.6+.3 8 +10 50+10 8+7 77+8
-599-» -300 149 80.2 + .3 3.4+ .3 2.3+.1 2.3+.2 3.5+.3 8 +10 49+11 8 +7 77+8
-899-> -600 92 80.2+.3 3.4+ .3 2.3+.1 23+.2 3.5+.3 83+10 50+10 83+6 79+7
-1199+ -900 39 80.3+.3 3.3+.3 23+.1 2.2+.2 3.4+.3 8 +10 52+10 8 +6 80 +7
Below -1199 24 80.2 + .4 3.3+.3 2.4+ .1 2.2+ +.2 87+10 51+14 8 +6 76 +10

YT



TABLE 4. Means and Standard Deviations

of Type Traits

o~

PDM Group

RP

HL FT FU RU Us QY T
ATl 788 55+13 37+10 63+10 50+12 59+11 61 +12 89 +5 68+ 12
Above +900 24 49 +13 37+9 63+10 53+13 59+11 63+14 90+3 64 +13
+601-» +900 48 47 +12 36+9 62+8 49+13 59+11 61+12 90+3 64+ 11
+30T-» +600 102 50+72 35+10 61+9 50+12 55+12 61 +11 89 +4 64+ 12
+1 - +300 44 54+13 36+9 63+9 52+11 58+11 60+12 83 +5 64+ 12
-299> 0 166 55+ 12 36+9 63+9 54+11 59+11 61+12 89+5 64+ 12
©-599- -300 149 55+12 37+9 63+10 57+13 61+10 62+13 89+4 65+ 12
-899-+ -600 92 59+12 39+11 63+10 57+12 60+13 62+13 8 +5 64+ 12
-1199- -900 39 63+13 41+10 65+10 60+10 62+14 63+15 89+7 65+ 12
Below -1199 . 24 60+10 38+10 67+8 60+9 60+9 62+11 87 +8 64 +10

114




TABLE 5.

Means and Standard Deviations of Type, Production and Longevity Traits

__% daughters

PDM Group N PoM POT LTP POL AGE PCT 4 Type Production
All 788 -136 + 559 -.3+ 1.1 55,919 + 8,236 44.4 + 6.7 60.1 + 5.7 48.4 +9.1 284 + 448 200 * 277
Above +300 24 1,099 + 165 -.6 + 1.3 67,746 + 5,?76 45.9 + 6.2 61.7 + 3.3 52.7 + 6.7 699 * 924 332 + 526
+601-+ +900 48 738 +82 -.9+1.3 62,152.+7,995 48.4+ 5.6 61.6 6.9 52.1 +8.5 450 z 469 288 t 350
+301— +600 102 435 + 8 -.6+1.2 60,889 + 7,816 47.2 + 6.8 61.6 + 5.1 52.3 v"t8.8 344 + 508 251 + 397
+1 - +300 144 140 + 88 -.5+1.1 58,195 + 6,419 45.4 + 6.1 61.1 +5.3 50.G + 8.7 278 + 420 213 + 243
-299+ 0 166 -156 + 88 -.3 + 1.0 55,839 + £,169 43.6 + 8.4 60.6 + 5.1 48.7 +7.3 235 + 356 180 * 216
-599-» -300 149 -442 + 32 . -.1+ 1.1 53,791 + 6,649 43.4+4.8 59.4 +5.3 47.0 +38.1 291 11499 186 + 252
-899-» -600 92 -712 + 83 1+ 1.0 50,558 + 8,320 41.9 +4.2 58.2 +6.6 44,9 +1C.9 193 - 303 156 + 186
-1199-+ -900 39 -1,035 + 85 .3+ 1.0 49,550 + 7,889 41.9 +# 6.4 57.4 + 6.4 42.4 +10.2 136 + 204 98 + 105
Below -1199 24 -1,500 + 249 3+ 1.1 44,180 + 6,101° 40.1 #+ 5.2 54.7 + 5.1 0+7.9 197 +219 162 + 264

39.
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implies that sires were selected and daughters were kept in the
~herd for different reasons. ‘Probably more emphasis was placed
on mi]kvwﬁen‘the high PDM siresvwere used while daughters of Tow ‘
PDMlsires reméined in the herd for reasoné ofher thanvmiik
production. | | |

Althdugh thefe was little difference.ih the average daughter
. final scores among the stratified grd@ps, definfte trends were |
evident for the,scorecard traits. Daughter averages for general
appeakance, body capacity;'and mammary system deCﬁeasedEas the
~ PDM TevéI decreased implying that déughters'of ]ow,PDM sires
séored better for these categories,.on the average, than did
daughters of the high PDM sires. ‘However, daughter averages fdfl_
~ dairy charaéter 1n¢reaséd as PDM levels decreased'fmplyingvfhe
higher PDMksirés produced daughters of better dairy éharacter'than»
'the'lower PDM sires; This perhaps exp]aihs the lack of change in
:daUghtef average final score oVer groups. Since final score is
a composite of the four scorecard traits, the improvement in
_ écofes for general appearance, body éapacity, and'mammary system
could be offset by a poorer score for dairy character, thds’
résulting in a simiTar final Score.

Definite trends were:a]so observed in the descriptive
traits. Each PDM group was expressed. as average pertentage of -
daughters(“desirab?e for all sireSvih the group. Back, rump, and

fore udder showed increases from high PEM to low PDM groups.
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Stature, head,'front end, hind Tegs, and feet varied little

from grouprto group except for the waer two groups -(-900 and

below) where definite increases in percentage "desirable" daughters"‘"

were evident. There was only a slight increase for rear udder as
PDM levels decreased while udder éupport, udder quality, and teat

'size and p]aeement showed praética]]y no differences among groups.

The means for the ]ohgevity traits relate the imporfance of

PDM'te-daughter herd 1ffe. Lifetime productidn ranged from""
44,180 1b. for the lowest sire group to 67,746 jb; for the highest
group. Likewise PDL increased at ascending PDM Tevels, rangiﬁg
'from a low oF 40.1 ]b./day.to 49.9 1b./day. Means for age at last
caiving increased in the negative PDM sire’groups, Eut plateaued
at just above 61 months fof the ﬁositive-PDM sire groups. This
plateau effect was previously reported by White and Nichols (41).
In their study, the number of lactations comp]eted and aée'at

- last calving differed very 11tt1e‘after the'leveT of first‘Tacté—_
tion»preduction re;ched 11,000 1b. milk and 450 1b;.fat. For
this study, the plateau effect'was evident for groups ranging“

in LTP from 58,195 1b. tov67,746 ]b; The percentage completing
four 1actations Showed a similar plateau for the higheet fhree
 PDM groups centering arodnd 52.5%. The lower groups' means

declined as the PDM Tlevel decreased.
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Correlations Between Conformation,
Production, and Longevity

_ ,vGenetic_CorrelationS betweeh progeny‘test averages'for
type traits, mi Tk production, and‘]ongevity traits for the 788 :
sires are.Presented‘in Table 6. The relationship betweenjpre-
dfcted difference type (PDT) and the descriptive traits were
highly significant and positive ranging from .67 (fore udder and
‘rear udder) to .31 (adder;qda1ity). There was a positive rela-
tionship betwen PDT and the scorecard.traits also. Sihce the
scorecard traitsjare rated on a scale of 1 for exce]]ent'to 6 for
poor, the signs on’fhe correlations were reversed to indicate
relafionehips between traits. These ranged from .91 for general
' appearance.to .57 for dairy character. ' | | |

Most of .the re]ationships between PDM and the type traits

'were high]y éigniffcant and negative except for dairy charaeter

which was a significantly pOsitive're]ationship (.27). S]ightjy»

~ higher correlations of .38 and .41 between PDM and dairy character

were reported by Grantham et al. (14). Van Vleck and Norman (39)

estimated a genetic correlation between sharpness and milk pro-

~duction of .34. Allaire and Henderson (2) reported a phendtypicvbe

correlation of .17 between dairy character and herdmate deviation
for milk in Holsteins. The negative relationships between PDM
A and the other scorecard traits (general appearance, body Capacity

and mammary - system) agreed with results of Grantham et al. (14) -

who reported correlations ranging. from -.16 to -.13 and -.24 to 4.2].

However, these results disagreed with earlier research (23, 43).




TABLE 6. Correlations Among Traits for All Sires

N = 788 B e .

Trait 'GA OC B MS ST HD FE BK RP WL FT FU RU US Qv TT POT POM LTP PDL AGE PCT 4
poT ~ .91 .57 .78 .86 .59 .48 .60 .35 .56 .55 .42 .67 .67 .43 .31 .43 .27 -.05 -.08 .04 -.07
POM =32 .27 -.27 -.26 -.11 -.06 -.11 -.15 -.27 -2 -.08 -.25 -.15 -.05 .04 -.00 -.27 53 .33 .26 .34
P =00 .18 -2 -.02 /o: .01 .01 -.05 -.16 .03 .03 -.02 .03'““'_.’1’;%:0 .14]-.05 53 .40 .64 .83
L -.10 .08 -.03 -.07 ,m .15 .06 -.06 -.23 -.04 -.01 .01 -.04 .15 .18 :9}-;5 33 .40 -25 22
-AGE ﬂ.oz .15 -.05 .08 '17 21 .09 .05 .13“1 09 .04 -.08 .03 -.10 -.01 oé} 04 .26 .64 -.26 .66
PCT 4 -.12 .04 -.17 -.0155'.83 03 -6 -.03 .00 .02 .02 .16 .19 .14 -.07 .38 .85 .22 .66

8A11 correlations

with absolute values greater than .08 are significant at the
9

.05 Tevel and .08 at the .01 level.

o€
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VThe 1ongev1ty traits and PDT were ]nwly correlated with only

‘.product1on per day of productlve life or PDL (- 08) and PCT 4

'( 07) s1gn1f1cant (P < 05) ~ The- re]at1onsh1p between the 7
]ongev1ty traits and PDM were h1gh1y significant (P < .01).and.

: pos1t1ye. ‘This was in agreement with ear]1er'reports re]ating'u-

| first 1actatfon milk nnoductidn with Tongevity traits Wh1te and v
Nichols (4]) reported simple corre]at1ons of .216 between first

vTactat1onA mi Tk product1on and number of 1actat10ns comp]eted and

.254 between. first 1actation milk production and age at_last o

: caiving., Hérgrove et al. (16) estimated‘genetit’correlations
‘bgtween first ]aetatinn milk and 1ifet1me productionv(,8$),.
number of lactations (.62), and produetive life (.]76),‘
Van V]eck et aT, (38).ca1cu]ated a correlation somewhere:between-
pnenotypic and genetic of .54 between first lactation milk and
percentagevof danghters'comp]eting'four 1ectations,
Most'relafionShipS»amonQ the ]ongevity,traits‘wekeilarge,
'posifive, and in agreement‘with previous studies (7,v]6, 38).,
PCT 4 was highly correlated with LTP (.85) and age at last calving,
‘hereafter, neferred to as AGE (.66). LTP and AGE were also -
~ highly cornelated (.65). Corre]ations among these traits were
expected to be high since the tra1ts are all expressions of herd
‘,11fe. These re]at1onsh1ps agree w1th Van V]eck et al. (38) who

" reported corre]ations of .62 between percentage compTeting'tWo.

1actat1ons and percentage comp]et1ng four lactations and .79 be- o

: tween percentage comp]etlng three lactations and percentage
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.vcompletihg threef1actations and percentage completing four. 
Hargkove:ét al. (]6) reported high phenotypic corre]ations between
11fetihe produption apd the number of']actations 1hjtiéted (.95),
Tifetime produétion‘and'pfoductive life (.97), and number ofb
1actations initiated and productivé.life.(.97); .In an earlier
report;fCarter-(7) gave corre]atiqns bétWeen-the percentage‘of ak.
“ s{re‘s daughters having two,]abtations and those having four and ,
six,(.78’and .72, respectively).
PDL Wasva different kind of exbréssion of ]ifetime,per—‘yb

formance;‘ It was moderately, positivé]y‘corre]ated‘with LTP
(.40) and PCT 4 (.22). ‘However,'a negative_re1ationsh1p'existed
between PDL and AGE7(-.25); ‘ |

s The longevity traits were 10W1y cbrre]ated‘with the scbre~’
card and descriptiVe traits. Corre]ations’with lifetime produétion
ranged from -.12 for body capacity to .20 for Udder quality. |
‘Relationships with PDL ranged from -.23 for rumplﬁo:.19'fof udder
support. Head_had the highest correlation with agé at last
| calving of .21 and‘udder support had the lowest of -.10. Cor-"
relations with percentade’comp1et1ng,f00r 1a§tations ranged from
-.17 for body capacity'to .19 for uddér quality. 'A]though’thé
féfétionshfp between ihdividua] type.traits and 1ongevity appar- -

ently 1is éma]}, the combihed effect of theAtype traits is

possibly mofe important.b,
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Cofré]étﬁénéﬁamqhg;ajl'ﬁraitS'forﬁthe 527 sires in the five
) Tactation data set-are in Abpendix Table ]3} Reéu]ts'for the

five lactation set'were similar to the four 1actafion set.

Predictive Mechanisms fdr;LongeV1ty ‘

o Results of anélyses of e]evén_muTtiple reéressionvadéls for
' pfed{ctihg 1ongevity tkaits‘frOm progeny test‘averageS'for type
traifé,vpredicted differencevtype; andbpredictedvdifferencebmilk‘
are shown 1in Tab1e§}7'through,1]; An assortment.of independeht .
vafiab]es.Were used in the regreésionAequatiOn to compare the‘
f_'ré]gtive importance of the7$corecard traits, déstriptive tfaits,
PDT, PDM, éhd fina1 s¢ore'as p;edicfive me;hanisms;for_fhé ]ohge-A
o vity‘traits. ﬁ | |

The multiple correlation coefficients squared (R2) are given
"1n Table 7. For prediéting 11fét1me mi]k'pfoductibn; PDM:(RZ = |
.28) jn.Modei 1i,was‘more than tWice_as jmportant as the scoréE .
vcard'traité (Mode1'4),'des¢f1ptive traits-(Mbdel 1), or type |
traits combined‘with,PDT"(Mode1s 2 and 3). PDM alone waé almost

_ equivalent to PDM and PDT (Model 8). The importance of PDM as
the main'sourCe~of variétidn_éan be seen by'compariéon»ofimode1s

‘ containiﬁg PDM as’an'indepen&ent Vafiab]e with méde]s‘containing N
only type tra1ts as indépéndent variables. Of ail’modeTs, the
best oneé fdrvpredictingblifetime prodUction'weré Modé]s 9 and

10 (R2 = .34);. Of the modé}s with ohly type traits as 1ndependéht
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TABLE 7. Multiple Correlations Coefficients Squared (R2) Between
Longevity Traits and Type and Production Traits for A1l -
Sires (788) v , . ' ‘

Longevity Traits

SR LI .28

Model LTP PDL  Age PCT 4

B 0% 12 S0 Loy 3e

S PR £ RTINS R
3 B .04 07 .06

4 S .06 .06

5 Y R AT o

6 .30 S N S 1

7 o302 12 L

8 30 57 N RS NI
9 = L34.§?, 2 a8 18 e
0 o .34 0 A8 7 W

S oom ae oz




TABLE 8. Weights of Components for Predicting Lifetime Production
Model POM  POT FSCO GA  ©OC BC M ST W FE Bk R HL FT FU RO us QT
: 5 5 3 R 4 0o 4 6 15 16
: .048° 048 .033 -.008 -.180 .041 .005 -.246 .045 .059 .158 .167
) .23 9 5 5 0 6 5 R 7 5 10 13
-.361 143 078 .073  .007 -.093 .086 .015 -.168 .112 .080 .15 .209
2 10 2 ¥ 15 6
.091 ~300 343 -.140 .03
. 2 4 15 0Mm
-268 351 -.123 .09
s 90 10
.542 .062
¢ 6 1 1 2 1. mn
.568  .095 013 -.021 -.092  .092
; 68 6 1 9 16
.568 050 -.013 -.075 134
g 8 15
.561  .100
g 3. 16 10 2 2 1 0 6 1 0 5 4 7 9
.515 -.225 31 .27 .08 .016 -.003 .076 .012 -.002 .072 .055 .093 .117
0 9 7 1 0 1 5 5 0 4 3 4 10 9
.526 .072 007 .002 .007 -.0s5 .048 .005 -.047 .030 .042 .100 .089
. .53

GE
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TABLE 9. Weights of Components for Predicting Production Per Day of Productive Life
Model POM  POT FSCO GA  DC  BC MS ST WD FE Bk RP WL FT FU RU US Q TT
: 510, 120 1 0 13 5 16 9 9
137 -.097 -.008 .01 -.187 .012 .003 -.122 -.047 .148 .089 .083
2 20 17 7 2 2 m 4 1 6 0 18 7 )
-.239 .200 -.077 .019 .02} -.129 .042 .010 -.071 -.004 .l62 .087 .110
3 18 3 2 19 R
71 =284 202 .75 .14
4 49 26 20 5
-394 187 143 .038
s 80 20
.40 085
g 3% 17 9 3021 1
.353 -.168 -.089 -.024 .204 .138
; % 20 5 22 8
.353 -154 -.039  .173  .063
97 3
8 32 009
s % 13 16 9 1 2 6 3 1 2 2 2 4 5
.295 -.161 .193 -.307 -.007 .026 -.078 .036 .008 .024 -.026 .148 .055 .058
0 2 TR 2 2 n 2 0 1 5 13 5 4
.303 019 -.115  .016 .003 -.007 -.05 .138 .056 .038

n

.329

150 -.121  -.026

9¢



TABLE 10.

Weights

of Components for Predicting Age at Last Calving

Model

PDM

POT

FSCO

BC MS ST

WO FE BK  RP ML FT FU  RY  uS  Qf T
. 1318 5 2 1 3 0 14 13 1 7 3
-.140 193 .051 .026 .015 .03 .002 -.152 .140 -.159 .081  .096
) 8 9 16 5 3 3 4 o 113 12 7 9
SRT) -.113 .201 .063 .030 .040 .048 .005 -.130 .153 -.153 .080 .108
3 27 7 18 ¥ N
275 067 .183 -.383 -.114 .
. 24 29 46 1
173 208 -.332  .009
s 88 12
-259 -.035
¢ B 2 18 0 29 8
288 .277 .226 -.001 -.359 -.094
, 2 34 33 3
288 332 .026 -.308 .029
729
8 296 122
23 2 0 14 3 3 7 3 o 3 1 13 4 4
9 297 -.02a -a21 71 .037 .03 .092 .043 .003 -.035 136 -.i67 .C38  .0S5
o 2 10 18 3 3 7 3 0 3 N 4 4
298 -.127  .169 .034 .035 .085 .040 .002 -.030 .132 -.169 .049 .052
1 .264

L€



TABLE 11. Weights of Components for Predicting Percentage Completing Four Lactations

Model POM PDT  FSCO GA oc 8C MS ST HD FE BK RP HL FT Fu RU us QY i

8 1 3 2 5 20 0 2 20 4 10 17 16
.009 .029 -.017 .040 -.172 -.001 .014 -.164 .032 .085 .142 .136
2 28 8 4 2 4 5 3 2 6 7 8 10 13
-.392 : 113 061 .027 .056 -.072 . .049 .025 -.079 .104 .108 .138 .1&
3 7 23 2 3 17
.052 -.163 159 -.220 .12t
A 21 25 32 22 w
- 143 164 -.210 145 o0
s % 4
.334 -.013
¢ ®2 6 5 9 21 17
371 054 041 -.078 -.189  .147
; 43 7 g 21 20
.3n 062 -.074 -.179 .71
95 5
8 T3 .08
g 2 2 8 2 0 5 2 3 2 1 6 7 g 10
212 -.315 .106  .032 .001 .061 -.026 .043 .023 .015- .082 .094 .107 .129
_ 3 0 4 6 n 0 2 5 3 9 12 10
.308 .023 .004 -.035 .049 -.098 .003 .014 -.048 .024 .075 .109 .09

n .336
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vafiab]es, Model 2 with descriptive traits p]us PDT accouﬁted for
élightly hore variation.thah the others.
| Predicted difference mi]k’was much. less accurate in pre-

dicting pr¢duct1dn per day of productive life. Méde] 9 accounted
for the most vafiétion (R2 - .21). Modé] 23was agafh the best
of the type traits models (1—4); This moHe]_of descriptive traits
plus PDT aécounted for slightly more Variation.than'a11 other
‘mode1s-eXCept 9 and 10. However, PDT apbarently accounts for
1itt]e of the variation since its exclusion decreases R2 only '
slightly (compare Models 1 and 2, 3 and 4; 6 and 7, and 9 and 10).
Therefore, the descriptivé’traits combined are equivalent or
- better prgdiétors of PDL than the scorecard traits, PDM, PODT,
or combinatfons ofvthese traits. |

For predftting.age at last calving, the descriptive traits
“again appeared to be the most effective combination of type
Ctraits. Théyvalso accodnted:for more of the variation than PDM.
However, the scorecardvtraits.when combined with.PDM had a
s]fght1y hfgher R2 value. The best combination of traits appeared
. to be the'descrjptive fraits plus PDM which had an R? value of
.18. | | |

Predicted.different milk exceeded aT] four type models as a
pfedictof of percentage of daughters cthleting fer ]actafions
(RZ = .12). This was in agreement with Van Vleck et al (38) who
reported that milk pfoduction was the most important trait 1n}deterg

_ mining longevity to four lactations. - The descriptive traits plus
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PDT was just s]ight]y 1ower'(R2>= f]J)Aand was the best of.the
type models. Howeyer,‘Model 9 acéounted for the most.vériatibn
(R2. = .18) and was a combination of descriptive traits, PDT, and -
PDM._ This shows that the tréits were not 1ndépendent. 'A]thoﬁgh:
there'here differences in the.data.uséd in fhfs study and in"
that used by Vén Vleck et al. (38) in the groupfng-of traits for
' regressioh aha]ySes, énd in the mégnffudegof RZ values obtained;‘
certain cqmparisons'between the two studfes»can be made. The

New York study reported that milk was the most important trait

(R2 = .28). Udder traits (R2 - .23), body traits (R = .17), and

manageméht traits (R2 = .04) followed fh»impbrtanée. When all
the traits were combined in a regression equation, the R2 was |
.69.'lFbr thisvstudy, the order of importance was headed by PDM K
(R = .12), f6110wéd by the descriptive traits (R2 = .09), the
scorecard traits (R2 = .06), and PDT.'_Prediétéd differencé,tybe
abpérent]yvaccounted for very 1itf]e of thevvariation, |

- How well conformation fraits predict_iohgevity depends:on
how 1ongévity is defined. - The four;]ongeVity'traits defined in
this study are all a reflection of herd 1ife. R2 values for all
four bordered around .10 when the descriptiVe traits_wefe used .

Cwith or without PDT in the regression equation. Values were Tower

for ‘the scorecard traits with the exCéptiOn of lifetime production.

Predicted difference mi]k1appearéd.to be a more jmportant’trait
for predicting 1ifetime production and the percéntage comp]eting

four lactations whi]e‘the combined descriptive traits outranked
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~PDM for‘predicting productioh per day of productiVe life and the

age at last calving. Apparently the most effective predictiVe

~model for all four longevity traits was a combination of the

descriptive traits, PDT, and PDM.
The RZ2 values for the 527 sires in the five lactation data

set are in Appendix Table 14. The magnitude of the values are

“less than the RZ‘Va1ues for the four }actationkdafa-set.

Standard Partié1 Regression Coefficients

for the Longevity Traits

Weights of the components of the regression models are

given in Tables 8 through 11. These are expressed as the standard’

partial regression coefficients and as the percen£age of the sum

of the absolute value .of all components. The standard partial

regression coefficients indicate the relative importance of the

1ndependent'variab1es in the modeis.

.‘ Fbr predicting lifetime production, the largest pdsitive
staﬁdard partia] regression éoefficients (Table 8) ih models
containing the descrjptive traits were associatéd.with téat size
and placement, udder quality, and stature. Thé 1argest,negafive

coefficients were associated with fore udder and rump. The five

udder traits aécounted for from 25 to 65% of the accounted

variation by the model in models containing descriptive traits .
while hind legs and feet accounted for only from 4 to 7%. In

models containing the scorecard traits without PDM, dairy character

~ was associated with the largest positive coefficients and general
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appearance was associated with the TargeStknegative coefficients.
However, when PDM was included in the models, mammary system
accounted for the largest positive coefficients of the scorecard

traits and body capacity accounted for the Targest negative

 coefficients.

In the LTP models which have PDM as an 1hdépendent variable,

it aCcouhted for the largest portion of the accountable variation .

and was from .two to six times more impdrtant than PDT in models :

containing both variables. The importance of PDM wasvshown by :
compariSOh of Mode]s 1 and 10. Fore udder and rump were the mosf
1mp§rtant traits in Model 1, but When PDM was added td_the dés-
cfiptiVe fraits in Model 10, their staﬁdard partial regressfon
coefficiénts were gfeat]y'réduéed. Most of»the variation account-
able to fore udder'ahd rump in Model 1 was accountable to PDM in
Mode]‘10 illustrating the closeness ofvassociation betwéen‘PDM

and fore udder and rump. -The same type of association existed

 between PDM and dairy character. In Model 4, déiry character_'

accounted for 42% of the variation attributed touthe model whi]e 

~in Model 7, dairy charactef accounted for only 1% and PDM for

68% reflecting the positive correlation between PDM ahd'daihy'

character. PDT was associated with a negative,sténdard partial

‘regression coefficient when included in descriptive trait models,

_ but}when PDT was included in modé]s with scorecard traits or

PDM aToneAthe coefficients were positive.
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Thé standard pahtial regression coefficients for pre-
d1ct1ng LTP 1mp1y that daughters wh1ch cTass1f1ed wel] for such
'categor1es as da1ry character, teat s1ze and p]acement, ‘udder
'qua11ty,,and stature should have a greater Tifetime product1on 
bfhan'daughters with poover typé in thesé Categorieé,- Howeveh,
dahghtersijthAboorer type hatings fqr,f0¥e udder, rump,-and general
appearancé‘shou1d have.greateh LTP than daughters with higher
c]ass1f1cat1on ratings in these categor1es »A

Product1on per day of product1ve life: mode]s were s1m11ar
(Table 9) to LTP mode]s In Wodels containing the descriptive
traits, the 1argest pos1t1vé standard part1a1 regress1on coeff1c1ents
were associated with udder support and stature. H1ghest negat1ye;
va]ues.were associated with hump, head, -and fore_udder. The
_cOmbined variation of the udder traits accounted for the modeis
ranged from 25:to 52%. In scorecard trait models, general
"_éppearahce.was associated With'the‘]argést.negative toéfficienfs
whi]éhdairyvcharacter had the largestvpositive_éoefficienté in

Modé]s 3 and 4 and body capacity. had the_]argest.positivé’COefficienfé

| of the'scorecahd traits in Mdde]s 6 and 7. |

PMD was the predominant 1ndepéndent variable in Models 5
through 10 and was 32 tjmeS-more 1mportant ih explaining PDL in '
Model 8hfhan‘wa$ PDT Negative standard partia] regressioh co-
efficients were assoc1ated with PDT for Mode]s 2, 3, 6, and 9

wh11e the coeff1c1ent for Mode] 8 was’ s]1ght1y pos1t1ve PDM - -




44

accounted for var1at1on in Model 10 that was attr1buted to fore
udder, andyump in Model 1 1mp]y1ng ‘an association between the |
~traits. Dairy character 1s a similar examp]e in Mode]s 4 and 7.
On the other hand traits such as stature and body capac1ty change
11tt]e due to inclusion of PDM in the PDL models. v

For pred1ct1ve purposes, daughters c]ass1fy1ng well for
such categories as body capac1ty, udder support, and stature should
rtend to have greater PDL than daughters classifying poor1y in these'v'
~ categories. .Cn the other hand, daughters:classifying'poor]y in |
vgenera]aappearanCe, rump, head, andiforegudder_shou1d tend to have |
greater PDL'than‘higher c1assjfying daughters in these traits.

The -important descr1pt1ve traits in pred1ct1ng age at last.

caﬂv1ng (Table 10) were head and rear udder (w1th p051t1ve co-
efficients) and fore udder,,udder support, and stature (with nega-
t%ve coefficients). Combined udder‘trait variation accounted for
1-:by the models ranged from:35‘to 58%»and.hind legs and.feet ranged
| from.3 to 4%. General appearance (with pos1t1v1e coeff1c1ents)
and body capac1ty (w1th negative coefficients) were generally the»
‘most 1mportant scorecard traits. In Model 7, general appearance

'and'body‘capacity each accounted for more variation than PDM. PDT ‘ ;

was a]most equa] in 1mportance with PDM in Mode] 6 while body

capacity was the most 1mportant trait.in the model. The relation-
ship among PDM and fore udder (Models 1 and 10) and dairy character_ o E _
(Models 4 and 7) also held true for AGE models. A lack of relation- | |

’vship was evident between'PDM and stature.
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Therefore, daughters wh1ch are h1gh1y rated on the des-
cr1pt1ve tra1ts of head and rear udder and the scorecard trait,
- generally appearance, are more likely tO»reach ‘an older AGE than

- daughters fating'poorly. However, eaughters which recefve poor
'-elaséificatfon scores in the"categories ef.fore udder,'udder
support, stature, and bbdy capacity sth]d tend to reach older

AGE's than daughfers fating high in these traits.

~ For predictihg the percentage completing four lactations,
the largest stendard'partial regression coefficients (Table 11)

- in descriptive trait models were associated with udder quaiiﬁy,i
teet size and placement, udder support (all positive), and fore
udder, and rump (both‘negative).‘ The eombined varfation of the

‘ uddef traits.accounted fdr by the mode]s for PCT 4 ranged froh'

- 32 to 67% and feet and hind legs accounted for 2 to 5% of the

.var1at1on v

. PDM was again the most important variable in the models
which included it. The re1at1onsh1p between PDM and type traits
was also evident'for PCT 4. BY adding PDM to the ‘descriptive.
fvtraitsglthevimportanCe of fore udder and rump as predictors were
greatly redueed; Likewise, the addition of PDM to the scorecard

’ trajts‘great1y reduced the importance of dairy character changing

Vthefstandard partial regression coefficient for dairy character
from a positive to avnegativeuQalue. | -

| In models containing the scorecard traits, body capecity‘was

associated with the largest negative coefficients while dairy
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character (Mode]é 3 and 4) and mammary gyétem.(Modé]s>6Aand 7)
'weré associated with the ]argest positive coefficients. - Van Vleck
et al. (39) reported udder edema, deep bédy, mf]k'yiéld, and medium
upstanaihgness'asltraits aSsociatéd with the ]argest positive,
| i staﬁdard péftia] regression coefficienté in a mode1 predicting the
percentagé comp]eting,four 1actations..”Tra1ts reported associated'
with the ]argésttnégatiyé coefficients were fore udder attachhent,
udder ha]ving;'and deep'udder. | |
Therefore, the standard paftia]'régreésion coeffitiénts for‘:
the longevity traits imply that daughters of sires whibh’c1assify
well for such'cétégorieé as dairy cﬁaracter, mamméry.system, udder-
qua11ty, udder sﬁpbort,'teat size and placement, and stature shoU?d
have_a.longerAherd_life than daughteks with bdorer typé in]
vthese categories. On the other hand, daughters with,poorer'type
ratings for fore udder‘and rump shou]dAhave a 1ohger herd 1jfe‘than
ddughteré’with highef c]aséificafioh rdtihgs. Feet and hind 1eg$
~were of 11tt1e'imp6rtance'when predicting ]ongevity; ‘The co-
efficients indicated that daughters of sire with high predicted
differgncé milk have‘greafer Tongevity than daughters of Tow PDM
“sires. Thfs was ih genéra1‘agreement with previous studies (2];
36, 38,‘4]) which indicated that high.firét-]actétion producers; as
a group, Stay iﬁ the hérd.Tbnger’thanblow producers; The'co;'
efficient$ associéted with PDT vafiéd great]y.‘ Sohe were lowly

positive while others were ]arge‘negatiVe values. Part of this
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*‘ discrepanty'couid be due_te the.negative.re]ationship befWeenvPDT
and PDM or to interreTatiohshipsAwith the other categories.

‘ Weights'of the componentS'of‘the regression models forvthe._e
) five']actation'data'set are in Appendix Tables 19 through:22.

Results are similar to the four lactation set.

Stratified Sire Groups by PDM

‘ o Corre]atiens’between progeny test averages for type traits,
vmi]k productien, and‘]ongevity traits for the stratified Sire
egkoups are presented in Appendix Tables 1 through‘Q.' The relation-
ships were in general agreement with those of fhe oVera]T Qroup
presented in Table 6. - | .\

“ Multiple correlation coefficients squared fOr‘the‘stratified7
sife groupskaséociated with Modeis T‘thrqugh 4 are presented in
Tables 12‘through‘15e A distinct pafterh existed'among the RZ
values for the stratified sire groups and was consistent for all’
f0ur‘10ngevityntraitsbin each of the models of type traits. For
Mode]s 1'andv2 which contain ‘the descriptive traité_as indepen-
dent veriab]eé; the»RZ‘va1ues were very Targe for the highest PDM
group (abOVe +900) and declined as PDM 1eve1'dee]ihed. The éma11-
est RZ values were‘éssbciated @ith the sfre groUps‘betweeh the
f300 and --599 PDM 1e§eis. 'Rz_ya]ues forithe PDM groups’be]ow
these Tevels increased as PDM. decreased UntilvtheICOefficients,
sqﬁered'for theebelow -1]99-greup were eqmparable with fhejabove

4900 grbup, Models 3 and 4 which contained the scorecard traits
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TABLE.12.5 R2 Values for Stratified Groups Using Modél 1
DM CGroup N LTP PDL ACE PeT 4
Above +900 ey 59 64 52 e
+601— +900 48 .28 .37 ;34 ".29
: +3d1~» +600 102 .20 .09 .19 .27
+1  —» +300 144 18 .34 11 .17
-299— 0 166 : 12 .03 .16 .09
-599-» ~300 »149 ’ .08 .20 .20 .06
~899—% 600 92 .16 .29 .24 .14’
=1199- -900 39 .41 .48 .41 .48
Below ~1i99 24 30 .58 .53 .53




TABLE 13.

RZ Values for Stratified Groups Using Model 2

49

PDM Group -

PCT 4

Below -1199

.54

N LTP PDL AGE

Above +000 24 .64 .69 .52 46
+601-6 4900 48 .32 37 .3 .29
+301—»  +600 102 .20 a1 19 .27
+ - +300 144 19 .34 2 17
-299-s 0 | 166 .13 .03 }16 .10
-599-& -300 149 10 .21 .20 11
'~899—§A -600 92 .18 29 .25 .20
C1199-> -900 39 41 .48 42 48

24 .30 .58 53




" TABLE 14.
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RZ Values for Stratified Groups Using Model 3

N LT

PDL

Below -11

.25

','PDM Group AGE - PCT 4
Above +900 24 .4 .16 18 14
+601-s +900 18 16 18 .08 a1
4301 +600 102 .03 .03 .06 .04
4 - +300 | 144 .04 .06 .04 .05
-299% 0 166  06 .02 06  ' 05
-599- =300 149 .05 .08 13 .06
899+ -600 92 .18 .05 18 21
-1199-+ -900 39 40 .07 | .40 .38
| 99 20 .20 .32 .26




TABLE 15,
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R2 Values for Stratified Groupé Using_Mode1‘4j' E

~ PDM Group

N LTP

PDL

AGE-

 PCT 4

Above +900
» +601-&
+30T-»

+1 -

k"299f$ 
=599

- -899
-1199-»

+900
+600
+300

0

-300
_600:
-900

Below -1199

2
48
102
144
66
149
92
39
28

.14
a3
01
.04
.06
.04
4
.38

17

.15
.15
.03
.06
02
.07

.04

.07

.25

16

';Olvf-‘
.05

.04
06
2
a3

.38

31

.08

07

04
.05
05

.06

8
38

.20
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shdwéd genéra]]y'the same paftern except that‘the magnitudé of
‘ the values was smaller. A possible explanation for this»pattefn

was - that the‘c]osenéss of associatjonlbetween"the.high'and.10w '

.PDM levels and the longevity traits occurred for different reasons.

»_7Perhapsbthe daughters of sires in the upper PDMbsfre groups ref )
mained in the herd longer, préddmihant1y becauseh6f their hi]k’
production, whereas, daughters of sires'in‘the“16WeY PDM gkdups
wefe keptvdue to reasons'other-thah milk producffon; méiniy due
tb'coﬁformation;‘.' | | | |

RZ values for the five 1actatidn data sets stratified sire’

groups associated witthodels 1 through 4 are presented in Appendfx

"Tables 15fthrough‘18. In generaT, larger RZ values were associated

With'thevfive'1actatioh data set than the four lactation data set.




CONCLUSIONS

- Predicted dtfferenee mi]k‘naé tne most important tnatt in pne-.d
.d1ct1ng the 1ongev1ty of daughters of Ho]ste1n Fr1es1an s1res 'The :
re]at1onsh1p between 1nd1v1dua1 type tra1ts and 1ongev1ty was appar- :

: ent]y sma]] since the Tongevity traits: | 11fet1me productlon produc-:
tion per day of product1ve Tife, age at 1ast ca1v1ng, and percentage
comp]et1ng four lactations were lowly correlated w1th,pred1eted
djfferenee’type, tne descriptive traits, and'the scorecard eate-

' gories; | o | o |

| HOWevef, the combined effect of eonformation‘traits‘was more

_ ‘dmportant.‘ PDM waé the best predicter of LTP, being mofe thanttwice .
aéleffeétive as the best type traits model compoSed‘of PDT‘p]ué tne |
»déscriptive'categaries For PDL and AGE, the combined descr1pt1ve
'.tra1ts were a more effect1ve pred1ct0r than PDM a]though for PCT 4
pPDM was a s]1ght1y better pred1ctor than the descr1pt1ve tra1ts p]us
'PDT model. | |

| The most- 1mportant descr1pt1ve traits 1n the pred1ct1ve mode]
‘were udder qua11ty, teat size and p]acement, udder support fore udder,
'nand rump The 1atter two traits were negatively related to 1ongev1ty '

(poorer type ratings for these tra1ts imply a 1onger herd ]1fe)
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SUMMARY

,Type data for thts‘study was'provided-by the'Ho]steinQFriesian
.Association‘of America, which madexavai1ab]e a]]btype classification
records.on RegiSteredeolsteTn cOWSlinspected'betWeen Janoary,‘1967
and June, ]974. Incloded\inhthe c]assification data were results on"
final score, the 8corecard‘trait5° general appearancef datry'charac¥-~
ter, body capac1ty, and mammary system and the descr1pt1ve cate-
~gor1es~ stature head front end, back rump, h1nd ]egs, feet, fore -

_udder, rear udder, udder support and floor, udder quality, and teat

s1ze and p]acement Productlon data was obta1ned from the Un1ted States

Department of Agr1cu1ture DHIA m11k production records for the per1od
between January, ]960 and May, 1974 Each record contained cow regis-
trat1on 1nformat1on birth date, ca1ving'date, sire and dam registra;.v
'bt1on 1nformat1on, herd code, and 2X- mature equ1va]ent comp]ete lacta-
t1on 1nformat1on »

Sire progeny tests were ca]culated from the data set to deter- ,
mine the re]at1onsh1p between body conformat1on and 10ngev1ty ‘These
progeny tests cons1sted of pred1cted difference type (PDT), daughter, |
averages for the scorecard tra1ts,'the percentage of daughters "de-
>s1rab1e" in each descr1pt1ve trait, p]us daughter averages for Tife- v

time product1on (LTP), product1on per day of product1ve life (PDL), age

~at last calving (AGE),*andvpercentage‘comp1etingvaur lactations (PCT 4).

. Thefpredicted difference milk (PDM) for each'sire“was obtained from
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the NOVember,'1974 USDA DHIA Sire Summary. A total of 788 sires with

i223,713‘daughtens with typenc1assif1cation‘recdrds and 157,600 dadgh;
teks‘with over 610,000 pnoddctien records comprised the data set.
:Geneticycorrelations.between progeny test averages for PDT and
“the descr1pt1ve traits were highly s1gn1f1cant and positive ranging
.from .67 (fore udder and rear udder) to .31 (udder quality). The
" scorecard tra1ts were also positively corre]ated with PDT and hidh]y
,significante Mostiof the relationships between PDM and the type |
traitsawere‘high1y significant and negative excepf for dairy charac-
‘ten Which'Was signifieant]y positive (.27). | |
| nThe‘1ongev1ty fraits and PDT were Towly corre]ated with only _’
-dPDLV(-.08) and PCT.A (e.07) significant (P < .05). The relationship
»between the 1ongevity traits and PDMfwere highly significant (P < .01)
and,positive, Mosf relationshjps among the 1ongevitybtraits were
“highly signifiCanf (P < .01) and positive. PCT 4 was h1§h1y corre-
lated with LTP (.85) and AGE (.66). LTPvand AGE were similar (}645;
PDL Waé moderately, positive1y correlated with LTP (. 40)'and PCT 4
(}22) However, a negat1ve re]at1onsh1p existed between PDL and
AGE (-.25). | |
' The re]ationship between individual type traits and longevity -
Aapparently is small. The ]ongevity traits were lowly correlated with
thebscorecand and descriptive traits. Corre1atidns ranged fromv;.23:
dbetween PDL and rump to .21 between AGE and head.
An assortment of 1ndependent var1ab1es were used ‘in eleven

mu]tiple regression equations to compare the re]ative 1mportance of
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thevscorecard tratts, descriptive‘traits;iPDT,”FDM, and’ttnat scored
as predietﬁye,mechanisms for the 1ongevity traits. PDM apparently
‘Was the most 1mportant'tra1t for predictﬁng herd ltfe when defined as
LTP or PCT 4. | However, the comb1ned descr1pt1ve tra1ts had a ]arger
2 va1ue than PDM for pred1ct1ng PDL and AGE R2 values for a]] four
: longeyjty‘tra1ts bordered around,.]O_whenrthe desCriptivegtraits were‘
usedhtn‘the-regression equation. ,Va]ues were lower for the:sc0recard
_traits with the exception of LTP. w1th'such small RZ va1ues, one
‘would expect on]y Timited success in a se]ect1on program based on
]ongev1ty Apparent]y, the most effect1ve pred1ct1ve mode] for a]]
four ]ongev1ty traits was a comb1nat1on of the_descr1pt1ve tra1ts,

PDT and PDM

, Standard part1a1 regress1on coeff1c1ents for the 1ongev1ty tra1ts

1nd1cated that daughters of s1res wh1ch c]ass1fy well for such cate-
gor1es as da1ry character, mammary system, udder qua]1ty,,udder support
f}teat size and placement, and stature shou]d have a 1onger herd life
'vthan daughters w1th poorer type in these categor1es 'On'the'other
fhand daughters with poorer type rat1ngs for fore udder and rump
‘should have a 1onger‘herd,11fe than_h1gher class1fy1ng daughters in
these traits. | | | | v |

When PDM and the type tra1ts were regressed on the 1ongev1ty
traits for s1re groups strat1f1ed by PDM, a d1st1nct pattern deve]oped

- for the RZ values for the,strat1f1ed_groups and was cons1stent‘for all

four longevity traits. The:R2 values were 1arge forvthe°highesthPDM 3

group (aboye}+900) and declined as PDM 1eve],dec1ined. Smallest
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'va]ueS'ﬁere éssociated W1th thebsire grbUpsvbetwéenlthe ¥300 and,e599:
’ PDM?]éve1s;' BeTow thésé'TeveIs, Rz'va1ues 1hcréésed5as PDM dechéaSed
Qnt11jthe coefffcients squared for thé'be1ow,Q]199 group weke'com-
parab1é‘w1thlthe above‘+900 group. A pbssib]e explanation was fhat“
".the_cloéehesé.of associations between the high and Tow PDM ]eye]s

;énd the longevity traits occurred for diffekent.reaéohs.flPerhabs

'daughteré of sires in the upper PDM sire groups had'gkeater 1ongevity,vb

predominant]y becauée of their milk'production;'Whereas daughters of
- Tow PDM sires were kept due to reasons other than milk production;

~mainly due to conformation.
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TABLE 1.

Correlations Among Traits

for Sires in PDM Above +900

=28 N

Trait GA b BC MS ST HD FE BK RPHL FT Fu RU us QY T POT PGH> LTP PDL AGE PCT 4
POT .96 .74 .78 .83 .53 .84 .72 .51 .65 .79 .62 .71 .62 .63 .51 .43 .43 .28 .16 .14 -.02
PDM .37 .49 37 .39 .24 .36 .43 .25 .35 .29 .14 .23 L47 35 .11 100 .43 .47 .41 -,08 .07
LTP .23 .29 .19 .27 .29 .43 .23 .04 .23 .26 .11 .26 .3& .27 .19 .24 .28 .47 73 -.07 .39
POL 09 17 ‘ 122 21 200 13 .02 .02 12 -.02 0 .29 -.04 .31 -.02 .26 .16 .41 .73 -.68 .02/
AGE .22 .18 .19 -.03 .13 .20 .18 .19 .36 .10 .13 -.18 .19 -.23 .10 -.16 .14 -‘Oé -.07 -.68 .38
PCT 4 -.07 -.07 -.18 .06 .16‘ 12 -1y 12 -8 -.16 -3¢ .05 .02 .17 .33 .01 -.02 .07 .33 .02 .38

bAH correlations with absolute values greater than .40 are significant at the .05 ievel and .61 at the .Gl Tevel.
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N = 48

TABLE 2. Correlations Among Traits for Sires in PDM Group +601 -- +900

Trait GA oC BC . Ms ST HD FE BK  RP HL FT Fy RU us Qv TT PDT POM LTP PDL AGE PCT 4
POT .7 .80 .79 .8 .59 .60 .59 .36 .52 .80 .63 .65 .63 .42 .51 .46 Jd20 .30 .23 13 .12
POM .12 .20 .02 .13 -.20 .23 .24 -.03 .22 .31 .09 .01 .08 -.10 -.06 .30 .12 100 .06 .07 .11
LTP 21 .23 .21 .30 .28 .30 .06 .26 .08 .15 17 .17 .28 .06 .27 .17 .30 .10 .08 .74 .80
POL .18 .30 .16 .27 .35 .19 .08 -.08 .07 07 .12 .30 .28 .52 .32 .18 .23 .06 .08 -.57 -9
AGE .08 .05 .09 .07 -.00 .14 .08 .28 .05 .10 .04 -.07 .02 ' .36 -.06 .04 .13 .07 .74 -.57 .75
PCT4 .02 .02 .07 .14 .26 .16 -.03 .24 -.04 .06 .09 .10 .15 -.02 .21 4 .12 .11 .80 -.19 .75

CA11 correlations with absolute values greater than .29 are significant at the. .05 level and .41 at the .01 level.
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TABLE 3. Corre]ations Among Traits for Sires in PDM Group +301 -- +600t

N =102 -

Trait GA- OC BC MS ST HD PE BK RP WL FT FU RU US QY TT POT POM LTP POL AGE PCT 4
POT .93 .77 .74 .85 .58 .53 .59 .41 .57 .54 .40 .64 .57 .53 .35 .42 -.18 -.06 -.06 .12 -.12
PN -.14 -.04 -.18 -.11 -19 -.07 -.05 -.05 -.02 .01 .01 -.18 .10 -.01 -.07 -.22 -.18 .01 .17 -.08 6.03
LTP -.09 -.10 -.10 -.05- .08 -.05 -.15 -.15 -.26 .10 .17 .00 .01 .12 .27 .02 -.06 .0 .83 .49 .80
oL . -.02 -.07 .04 .-.12 .16 -.14 -.04 -.06 -.12 .06 .03 -.02 -.00 .06 .12 -.01 -.06 .17 .43 R
AGE .04 .10 -.04 .17 -.05 .26 .00 -.08 .05 .06 .20 .08 .17 .03 .11 .06 .12 -.08 .49 -.38 .54
PCT 4 -.15 -.18 -.18 -.08 .01 -.11 -.23 -.21 -.32 .05 .19 .-.06 .00 .1& .21 -.01 -.12 -.03 .0 .26 .54

dAH correlations with absolute values treater than .18 are significant at the .05 level and .25 at the .01

Tevel. .
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TABLE 4. Correlations Among Traits for Sires in PDM Group +1 -- + 300

N = 144

Trait GA nc BC MS ST HD FE BK RP HL FT FU RU us ay TT PDT PDM LTP PDL  AGE PCT 4

POT .92 .74 .79 .83 .62 .40 .61 .35 .62 .48 .34 .62 .63 .41 .25 .38 -.03 .04 21 .04 -1
PDM -.03 -.05 -.07 .03 .00 .07 .01 -.11 .00 -.01 .06 .03 .00 .02 -.12 .10> -.03 1 .00‘ .09 .08
LTP -.03 -.04 -.04 .12 .17 -6 -.06 -.05 -.11 -.02 .02 .17 .06 .29 .31 .27 .74 .Ii .41 - Lag 23
PDL -.05 -.03 .02 .08 .20 -.27 -5 -.12 -.31 -.13 .08 .18 .05 .38 .33 .26 .01 .90 .41 -.36 .15
AéE .05. .01 -.06 .04 -.08 .14 .10 .12 .20 .14 -.03 -.04 -.01 -.16 -.08 .00 .04 .09 .48 -.56 .58

PCT4 -.14 -.76 -.17 .00 .01 -.18 -.17 -.02 -.16 -.09 -.05 .06 -.11 .21 .26 .20 -.11 .08 .83 .15 &8

€A11 correlations with absolute values greater than .16 are significant at the .03 Jevel and .24 2t the .01 level.
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'TABLE 5. Correlations

Among Traits;for Sires in PDM

Groups -299 -- 0

N = 166

Trait GA Dt BC MS ST HD FE BK RP HL FT FU RU us Qv TT PDT POM LTP PDL AGE PCT &
POT .0 .70 .77 .86 .56 .45 .58 .35 .45 .56 .43 .65 .70 .49 .33 .45 -.10 .06 -.07 .12 .04
PDM -1 .10 -.07 -.11 .03 .04 .00 -.13 -.08 -.13 -.03 -.06 -.08 -.02 -.01 .02 -.10 17 .02 .05 .05
LTP .03 . .01 .07 .19 -.05 .15 .04 .OC .C4 -.02 .03 .05 .19 .37 .11 .06 .17 .13 .62 .87
PDL -.03 -.08 -.03 -.09 -.07 .02 .09 -.04 .03 -.09 .01 .04 -.C2 -.06 %2 .01 -.07 .09 .3 -.'6 .06
AGE .12t .03 12 -.03 .25 .19 .16 .29 .08 -.04 -.05 .10 -.07 .05 .03 .12 .05 .62 -.16 .58
PCcT4 .00 .12 -.05 .08 .15 -.04 .1 . .10 -02 -.03 -.06 .06 .04 .19 .16 .13 .04 .05 .87 .06 .58

flﬂ‘l correiations with absolute values greater than .15 are significant at the .05 level and .20 zt the .01 level.
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din PDM

~ TABLE 6. Correlations Among Traits for Sires Group -599 -- -300

N = 1451

Trajt GA b BC MS ST HD FE BK RP HL iFT FuU RY us .ay 1T PDT PDM  LTP 'PDL AGE PCT 4
POT .9 .62 .73 .87 .5 .50 .57 ..34 .54 .58 - .50 .64 .70 .57 .46 .48 -.05 .12 .01 1 .03
PDM -.07 .04 -09 -.12 -.09 ..05 -.08 -.03 .08 .03 -.02 -.M 7.14 -17 -.13 .07 -.0% -.08 -.14 .04 -.12
LTP 160 .01 .05 12 .10 .18 .17 14 97 8 .1 16 00130 L1400 15 - L1 .12 -.08 34 63 - .26
PDL -.01 -09 .Y .06 .15 -.24 .03 .04 -.17 -.03 -.04 .16 .10 .27 .25 .} 01 -.14 .34 -.43 .19
AGE 16 .12 -.06 .07 -.02 .36 .12 .10 .23 19 .11 .02 .06 -.11 -.05 -.02 .11 .bd .63 -.48 .62
PcT4 .05 -.10 -.08 .97 .04 .12 .08 .09 .00- .10 .07 .15 .10 .15 .13 .09 .03 -.12 .86 19 .62

San

correlations with absolute values graater than .16 are significant at the .05 level and .22 at the .01 level.
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TABLE 7. Correlations Among Traits for Sires in PDM Group -899 -- -600

=92

Trait GA oc 8C HS ST HD FE BX RP HL FT FU- RU us Qv TT POT POM  LTP  PDL AGE  PCT4
POT .88 .63 .83 .8 .59 .53 .57 .14 .46 .46 .34 .67 .63 .48 .45 .54 -.27 .18 .10 .13 .09
PDM -.26 01 -.26 -.26 -.17 -.21 -.13 -.05 -.15 -.05 -.07 -.22 -.22 -.05 o.OS‘ -2 -7 -.10 -.03 -.07 -.14
LiP .09 -.05 -02 .25 .04 .15 .14 .02 .1 .1 .09 .26 .32 .25 .10 .2% .18 -.10 .20 .82 .90
PDL .07 .04 .15 12 .29 -.03 -.11 .15 -27 .07 .03 .16 .05 .33 .20 .14 .10 -.03 .20 '-.34 ’ 13
AGE .08 -.04 -.09 .19 -.15 .15 .20 -.04 .22 .16 .04 .16 .29 .03 -.03 .20 .13 -.07 .82 -.34 .78
pctT4 .00 -.13 -13 .20 .02 .07 .08 .00 .02 .14 .08 .27 .24 .26 .08 .31 .09 -.14 .90 .13 .78

BAT1 correlations with absolute values greater than .20 are significant at the

.05 level and .26 at the .01

Tevel.
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TABLE 8. Correlations Among Traits for Sires in PDM Group -1199 -- -900

N =139

Trait GA hio BC MS ST HD FE BK RP HL FT FU Ry us QY T POT POM LTP PDL AGE PCT &
POT .89 .40 .17 .88 .70 .28 .49 .28 .40 .41 .27 .68 .7 .62 .32 .58 -.27 .38 04 31 .34
POM -.28 -.13 -.16 -.22 -.26 .03 -.22 -.03 -.11 -.15 -.07 -.15 -.21 -.30 -.13 -.10 -.27 -.02 .66 -.07 -.12
LTP .45 -.26 .09 .43 1§ .19 .39 .02 .00_ .30 .31 .41 .30 .43 .41 .35 .34 -.02 -.48 .58 .85
POL .04 .23 .03 .05 .08 -.25 13 .04 -.26 -.06 -.15 .18 -.18 .36 .35 .35 .04 .06 .48 -.4 .29
AGE .41 .05 .08 .37 .14 .43 .29 .05 .33 .30 .41 .20 ‘.48 .07 .01 -.04 .31 -.C7 .58 -.41 .60

PCT 4 .36 .12

<00 .47 .13 .10 .37 -.05 .00 .15 .21 .39 .34 .46 .43 .40 .34 -.12 .8 .29 .60

1A11 correlations

with absolute values greater than .32 are significant at the .05 level and .30 at the .01 level.
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TABLE 9. Correlations Among Traits for Sires in PDM Group Below -1199
N = 23
Trait GA DC BC MS ST HD FE 8K RP HL FT FU RY us » QY i POT PCM LTP . PDL AGE PCT 4
PDT .85 .64 .75 .90 .71 .40 .71 12 .46 .45 .35 .66 .75 .45 -.01 .29 J20 .33 .13 .37 .33
PO .08 .34 -3 .24 -yt .17 .04 14 .03 -.01 .12 .16 .11 .05 -.19 .21 .12 .51 .09 .46 .39
LTP .33 .33 .32 -.35 .21 .20 .36 .06 30 .20 .23 .15 .10 -.0% -.1Sv .33 .33 .81 .38 .62 .83
PDL .03 .08 .31 -.05 .30 -.18 .26 .00 -.11 .03 .05 .05 -.06 .32 .20 .24 .13 .09 .38 -.39 .4
AGE 41 .41 .11 .44 00 45 .28 .22 .43 ) .29 .24 .26 .30 .22 -.32 .15 .37 .46 .62 -.39 .47
pcT4 .34 35 .20 .43 .30 .03 .43 .16 .16 .30 .07 .19 .10 .02 -.03 .27 .33 .39 .83 .41 .47
jA'H correlations wi:h absolute values greater than .40 are significant at the .05 level and .61 at the .01 level.
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APPENDIX TABLE 10. Means and Standard Deviations of Type Traits

s‘:?:p N FSCO ~ GA DC . BC M,S ST HD FE BK

Al 527 80.1+.3 3.5+.3 2.3+.1 2.4+.2 3.6+.3 80+11 50+11 82 +7 77+

Above +900 18 80.1+.4 3.6+.3 2.2+.1 2.4+.2 37+.3 8+8 47+9 83+7 72+
+601-> +900 28 80.1+.3 3:7+.3 2.2+.1 2.4+.2 3.7+.3 78+12 47+11 81 +9 74+8
+301-> +600 68 80.1+.2 3.6+.3 2.2+.2 2.4+.2 3.7+.3 79+11 49+11 82 +8 76+8
41 +300 111 80.0+.3 3.6+.3 2.3+.1 2.4+.2 3.7+.3 78+10 49+12 82+6 76+9
=299 0 M6 80.1+.3 3.5+.3 2.3+.1 2.3+.2 3.6+.3 8 +11 50+10 8 +7 77+8
509 -300 100 80.2 +.3 35+.3 2.3+.1 23+.2 35+.3 8+10 5+11 8+7 78+7
-899-» -600 59 80.1+.3 3.4+.3 23+.1 2.3+.2 35+.3 81 +10 51+10 8 +6 79+8
-1199» -900 19 80.3+3 3.3+.3 2.3+.1 2.3+.2 34+.4 8 +11 53+7 8 +6 80+6
Below -1199 8 80.1+.3 3.3+.3 2.4+.1 23+.3 3.4+.2 8 +14 54+14 83+5 81 +6

1L




APPENDIX TABLE 11.

Means and Standard Deviations of Type Traits

POM
Group N RP HL FT FU RU us QY T

AT1 527 55 +12 36+10 62+9 52+12 57+11 59+12 83+5 63+ 12
Above -*+300 18 49+12 36+9 63+10 49+12 58+ 11 59+13 90+3 61 +13
+601-> *+900 28 48+ 11 35+10 62+8 44+11 53+10 56+12 89 +3 64+ 12
+301-»> *600 68 50+ 12 34+ 11 61 +10 43+ 11 54+12 58+10 89 +4 63+ 12
#1 — *300 111 54+12 36+8 62+9 50+11 50+10 58+11 83+5 63+ 12
2995 0 116 57+12 35+9 61 +10 53+12 58+11 59+11 89 +5 62 +13
-5995 -300 100 56+11 36+9 63+9 56+13 60+10 60+13 83 +4 65+ 12
-899> -600 59 60+ 12 38+11 63+10 55+12 59+13 58+ 12 88 +5 6] + 12
211995 -900 19 64+ 11 43+12 68+9 60+ 10 62+15 62 +17 89 +7 64+ 14
Below -1199 8 60+11 42 +7 68+6 62+10 59+11 57 +13 8 +4 64+ 10

A



TABLE 12.

Means and

Standard Deviations of Type, Production, and Longevity Traits

PDM # Daughters

Group N POM POT LTP POL AGE PCT 5 Type Production
All 527 -93 + 508 -.4 +1.2 56,275 + 8,982 41.9 + 62.5 + 6.7 34.6 + 9.6 258 + 421 192 + 257
Above +9C0 18 1,086 + 168 - 7‘1 1.3 66,326 + 7,319 47.4 +4.6 65.5+53 40.3+9.2 548 + 943 262 + 294
+601-> +900 28 731 + 83 -1.1+1.2 63,574 + 6,532 44.7 + 3.5 66.0%6.2 37.8 + 8.5 357 + 403 296 + 353
+301-> +600 68 433 + 88 -.8+1.2 60,822 + 7,583 44‘.7 +6.5 63.9+5.0 37.9 + 8.4 335 + 536 245 + 410
+1 —p +300 m 137 + 84 -.7 +1.1 57,569 + 6,942 42.8 +4.2 63.1 +5.4 35.0 + 9.2 287 + 446 190 + 200
-299» 0 116 -158 + 87 -.4+ 1.1 56,497 + 6,660 41.1 :15.4 63.0 + 4.8 35.2 +7.4 189 + 263 177 + 221
-59%-p -300 100 -441 + 82 -2 +1 ‘ 53,706 + 7,360 41.0+4.4 61.6+5.6 32.8+8.2 266 + 420 173 + 225
-899 -600 59 -705 + 71 0.0 + 1.0 49,000 + 12,022 38.5 + 6.4 59.2 +12.3 30.2 +14.3 153 + 172 150 + 159
-1199 -900 19- -1,010 + 67 .4 +1.3 51,553 + 10,958 40.3 + 9.4 60.6 + 6.7 32.6 +9.9 133 + 226 96 + 93
Below -1199 8 -1,308 + 41 .1+ 1.1 45,266 + 4,236 36.8 + 3.2+ 58.7 + 3.3 28.1 + 8.4 '

170 + 262 253 + 418

€L



TABLE 13. Correlations Among Traits for A1l Sires

N = 527 . . - -

Trait GA Dt BC MS ST HD FE BK RP HL T Fy RU us Qv 1T PDT PDM LTP PDL AGE PCT S

POT .92 .57 .77 .87 .54 .50 .60 .39 .61 .55 .42 .67 .66 .49 .31 .42 -.28 -.09 -.12 .05 -.03
; PDM -3 .22 -21 -29 -.07 -.11 -.10. -.20 -.29 -.14 -.10 -.30 -.17 -.05 .03 -.02 -.28 .43 .24 .28 .26
; LTP -1 .17 -0 -.05 .07 -.07 .02 -.1Q -.18 .01 .01 -.06 .02 .13 .21 .i1 -.09 .33 .31 .76 .86
: : ‘ PDO -1 .03 -0 -.13 .03 -.10 -.04 -.00 -.12 -.01 -.05 -.09 -.07 .02 .07 -.03 -.12 .24 .3} .05 .16
I AGE .04 .17 -.05 .08 .01 .14 .08> .00 .03 .10 .07 -.01 .12 .00 .08 .06 .05 .25 .76 .05 .81

PCTS -05 .03 -09 .02 .05 -.02 .04 -.03 -.12 .05 .04 .02 .05 .11 .20 .12 -.03 .26 .86 16 .81

211 correlations with absolute va]uesvgreater than .08 are significant at the .05 level and .11 at the .CT level.

|
|
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 APPENDIX TABLE 14. Multiple Correlations Coefficients Squared (R%)
‘ : o between Longevity Traits and Type and Production
- Traits for A1l Sires (527)

Longevity Traits

ModeT o LTP L AGE PCT 5
B N E 04 .06 | B
2 | a5 05 06 .09
3 V .10 03 .06 .04
o 09 .03 .06 .08
5 246 .07 07
6 .25 06 .m0
7 s o a0
& a6 8 .07
9 30 .08 g2 .

LU | .29 .08 a2 12

11 | | .23 | .06 ' .06 \‘ .07




'APPENDIX TABLE 15.

76

R?

Values for Stratified Groups Using Model 1.

PDMFGroup

AGE

oL PDL PCT 5

" Above +900 18 .87 .59 .68 .73
+6014  +900 28 .49 +40 46 .48
+301-5  +600 68 .30 a4 .5 27
+1 4300 11 .3 .23 17 .23
-299-% 0 - 116 30 .06 .29 .25
-599—p -300 100 - .16 .23 }24 15
-899-5 -600 59 .21 19 18 21
~-1199-+  ~900 9 .'.92  ,.83‘ .59 .80

5 - - -

Below 119




APPENDIX TABLE 16. R

2

77

Values for Stratified_Groups Using Model 2

AGE

PDM Group N TP PDL PCT 5
Above 900 18 .91 .60 .74 .82
+601-8  +900 28 49 .45 47 48

4301 4600 68 .30 17 .16 .28

1 4300 mo .27 .25 18 .26
2299 0 116 31 .07 29 .27
599 -300 100 .20 .23 .25 19
-899— 600 59 21 19 18 .21

-1199- -900 19 .93 .94 .75 .80

8 5 3 - -

Below -1199




APPENDIX TABLE 17. R

2»Va1ues for Stratified Grbups Using Model 3

78

ACE

PCT 5

‘PDM Groﬁp LTP PDL
Above +9OO 18 .21 11 .16 .13
+601—% +900 28 .16 .09 .15 .13
+301—% +600 68 .05 .10 .09 .06
+1 — +300 111 .03 .04 .05 .05
2994 0 116 .10 .04 .12 .06
2599 300 100 .02 .12 .15 .05
~899-p -600 59 .04 .07 .07 .05 -
~1199-% -900 19 .63 .45 .64 .53
8 .34 - 49

»'Below -1199

.60




APPENDIX TABLE 18. R

2

79

Values for Stratified Groups USing Model 4

PCT 5

‘P‘DM A('}roup _ LTP PDL AGE
Above _900 18 19 .10 16 10
. +601  +900 28 14 .07 .14 13
+301—  +600 68 .04 .09 .07 .06
M 4300 111 .03 .04 .05 o4
~299- 0 116 .09 .04 .12 .06
‘Q599f¢  -300 100 .02 .12 14 .04
~899-p -600 59 .03 .05 .04 .03
—1199—5 ~900 19 .61 .45 ‘ .49 47
Below 1199 8 .32 .56 .97 | 48




TABLE 19. Weights of Components for Predicting Litetime Production

Model  PDM PDT  FSCO GA o BC MS ST HD FE BX RP HL FT FU RU us QY T

. 6 3 6 s 15 4 123 6 s 14 13
.081 -.032 .07%6 -.049 -.188 .049 -.012 -.291 .069 .060 .179 .165
2 21 10 0 6 2 6 6 RE 8 5 10 13
-.36 165 .001  .106 -.030 -.099 .091 .001 -.212 .130 .081 .173 .208
3 27 18 3% 119
-2 -188 361 -.016 .193
. 3. 4 9 8
296 .339 -.066 .065
5 8 15
‘ -4%0 .087
s B 19 6 7 4 19
.479 -.209 070 077 -.046 .210
; 6 1 g 1 15
482 -.009 .058 -.084 .114
9 9
8  Tag7  .0s1
g 30 16 "9 1. 4 0 2 6 0 2 7 310 8
.437 -.261 136 -.021 058 .002 -.025 .084 .005 -.034 .106 .042 .140 .124
o B 6 4 3 1 8 5 0 8 5 2 12 8
.447 072 -.046 .03 -.012 -.090 .052 -.005 -.090 .060 .026 .144  .090

08



TABLE 20. Weights of Components for Predicting Productibn Per Déy of Produttive Life

Model POM  POT FSCO GA oc 8C MS ST HD FE BK RP HL FT FU R us qQy T

1 10 g 3 6 18 4 8 19 2 6 15 0
) .062 -.055 .09 .034 -.106 .024 -.048 -.118 -.011 .034 .090 -.C02
2 25 14 4 5 5 6 6 5 8 3 6 10 3
-.215 114 -.03%  .038 .046 -.051 .051 -.040 -.069 .027 .047 .086 .025
3 45 7 30 16 2
-.219 -.035  .185 .078 -.011
A 730 32 10 28
-120 127 .038 -.112
g 9 4
.28 .009
6 39 3 15 2 1 1
.224 -.187 .086 .012 .064 -.003
; 62 ' 4 1 9 24
.226 } .015 . -.004 .031 -.089
81 19
8 224 -.054
g B2 12 5 2 7 2 6 4 2 2 3 8 2
.213 -.174 .100 -.085 .014 .062 -.014 .047 -.038 .018 .015 .028 .070 -.016
10 32 ) 8 g 0 8 8 4 7 3 2 2. 1N 6
. .219 .058 -.062 -.001- .052 -.058 .026 -.045 -.020 -.016 .017 ~ .072 -.038

n .240

L8



TABLE 21. Weights of Compohents for Predicting Age at Last Calving

Model

POM POT  FSCO GA DC B MS ST WD FE B . RP KL FT . FU RS US QY TT
. PR s 1 7 5 31815 3 1 10
-.042 123 .041 -.007 -.065 .050 .025 -.176 - .148 -.092 .105 .1G1
2 10 113 5 0 3 6 3 1 16 8 10 10 -
- -.015 .133  .051 -.001 -.036 .064 .030 -.150 .168 -.085 .103 .115
2 12 W 3 30 14
-.097 10 239 239 110
. 2 33 & 10
072 231 -256  .065
s 78 21 ’
. .259 070
s 2 5 25 7 25 n
.284 -.056 263 .070 -257 .120
T 25 7 28 10
.285 282 065 -267 .094
69 31
8 201 um
g %5 3 N 2 2 1 6 3 3 14 10 8 6
_277 -.058 -.034 .19 .020 .019 .011 .060 .032 -.038 .153 -.110 .082 .062
o0 28 5 1 2 2 0 5 3 5 18 N 8 6
279 -.088 .114  .015 .0l6 -.003 .052 .030 -.050 .143 -.133  .083 .055
n

.253

8



| TABLE 22.

Weights of Components for Predicting Percentage

Completing Five Lactations

T

15
125

13
.170

27
.225

18
.098

21

.235

18
.126

126

Model  POM
-
2
3
4
5 D68
6 S
7 e
8 %
s
0 %

FT FU
1 17
011 -.138
2 4
.025 -.056
2 3
027 .038
2 3
.015 -.029

10
.085

11 .262

€8
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- IMPORTANCE OF BODY CONFORMATION IN PREDICTING
LONGEVITY AND WEARABILITY OF DAIRY COWS
by |

~ Samuel Morton Catron
(ABSTRACT)

Off1c1a1 type’ class1f1cat1on data recorded by the Ho]steln-
A Fries1an Association of Amer1ca from January, 1967 to‘June 1974 and
'DHIA produotion data recorded by the U.S. Department of Agriculture
from January, 1960 to May, 1974 were evaluated as progeny tests to
ascerta1n the re1at1onsh1p between body conformat1on and 10ngev1ty
'and.wearab111ty:of»da1ry cows. Data for 788 s1res with at 1east 20
daughters in.10 herds wfth c1ass1f1cat1on information and at_]east,
30vdaughters with'production 1nformation was used
7 Means for type and production were daughter final score 80 1,
predicted d1fference milk (PDM) -136, 11fet1me product1on 55, 919 1b.
_vproduction per day of productive life (PDL)'44;4 1b/day, age at 1ast»
calving (AGE) 60.1 mo., and percentage comp]eting four 1actations;;"
48.49. | | E |

B Corre1ations‘between'PDT and sCorecard'and‘descriptive traits
were positive and highjy,sionificant'(P < .01);_ Most of_the're]ation-
ships between~PDM and type traits were negative and high]y‘significant

(P < .01)‘with the exception of dairy character whiCh was positive




| (.27). ‘Longevity traits were lowly correlated with PDT and genéré]]y

negative but were highly positive]y‘corre1ated with PDM. Correla-

tions were Tow between longevity traits and descriptive and scorecard

| thaits rangihg from -.23 between PDL and rump fo .21 between age and
head.

iRegfessiohbof type and pkoduction traits on 1ongeVity traits.
-indiCated thatbPDM was the best predictor of LTP (R2'= .28) and PCT 4

(R2 = ,12); however, the combined descriptive traits are the best -

“predictor of PDL (R® = .12) and AGE (R®.= .10). The best type dn-

dicators of longevity appeared to be dairy character, mammary system,
‘udder quality, udder support and floor, teat size‘and placement,

~ stature, fore udder, and rump.




A
ﬁ@g@»wmamk.gcoﬁfa
] o
p&b?%m

;fg»ﬁl“ 79.00
i
hg{,KOOG
]

G0l ~%1.08

ELM°%100\~

~

306 '8[»50

520( -g

ot -850

bﬁd}"

_ fotab 1

TR

ToTAL

Dem

e
SCoRE

A 7*bT-f " .

ToTal

| .

e e—

7239

T

\ (1 /Z\ ’

79,01

36,19

80,93

3.7

o

1z 9]

20 7

RN

8

e

26

1330

- 272,0

, 273,0A

5.0

94,3  —

'2..%» [ |

o

[0z .
j 312.3 |
“30;1 .'_? »
320,0

133, 0

'5'{,0‘

| ’«Hé‘ ,.
s
‘ﬂixz»
zm.§:’
I

7.2

Tnel

3048

82,32

. _sz{.@g

7965

3!»42,f‘

§3,08 |

-1,72

-1.93
4La7
~6,13

42,36

4078
‘%o,'{?

L p2.28

06T

40,59

.
o
&
_L N

1o

t2es

- 03 i

o4




Dﬁf'ss
f‘«}f Fkly){\‘(,b’f

rv«—f
! .

~775.00

5,01 ~ 76,90

0l - 73,00

i ' .
E?‘K»Of - 7%.00

17(1\‘0‘ ~ 80* o0 :

86,01 - 3l.00 |

310
|
B

5

LBOI

|
|

[
f
\
r

)3501

.Dpu Q,&Tc,n_g

i
qc,of’\c,
;& T

Gt ~T700

- %z.oc;%
1201 - 93,00
8.0
W ) 5 N

g‘foi; 15, 00

flve...

73,12

78,86

_77,43

2o, 1F
g0, 64
gx.*ls{

3., 54

32.56

‘ 3.0

= Ar»;m.umﬂ .

S

W umper K

Totall

B 4/49
523
ls?{;A'
8l

2,2.

e

45

120

214

14

35

3¢

20

39
'i‘Qs’f i
Az.‘w'i;
309

4

STRES

25

il

Ave

+ PNT

‘ ﬁz?é’W/SIRQ

_-POT

DAmMS
Pe,

Soe;c, :

R 5 YR AR G N e s

i AT S

13.3

7.9

47,6
0z.5
¢4

oy

1,3

ig. 1

15,2

—

13.7

» 3101

. "5,'4 .
27.0,

124,94

0.1

2.6:‘{

s 6

2.3

. 6

Cssq
| }83,2'
475
",7,4, |

6

P B TR B T L T N A

73,16
75,54

71,57
}‘30.5’|
Ty

g4 A

%5,6 |

~o.6l

-0,k

o6yt

~-0.49

"‘0:3& »

-6,23

o015 +0, % - o, 17

i
%
73




;D’qvms o .33&0 - E f SIRes S A, ﬁ‘w"yﬁong . C oDam PDTI'»% o
Seke - TetAL L 4 o T o4 = Score mraL 4

SCORE

78.0p - 7900  ,’7’6'0‘£ '

(-

o - G000 - 1.3 3303 30 aspe cwa 2622 | IR o

o SR o a Rl daee spa 35 953 ose wes | -061
woroqeo sz 0 A #6 fage sma BRT TR e

flol - 32,00 PR T DL 1633 %O'VO - gfz  *O31 $05

9201-283.00 %153 D 1 N vy fo37
23,00~ §4.00 giﬂ,’——o—f "1- S 0 20%s 1 z9%e T - 312 2 42T

\?( ‘

Ther- Moo IR - M0 — 1474 B 245 - mmes
79,00 30,00 AT & 4 s e et 2zl 7070 L2z
Bol-3100 9,30 o2 s 70 o7 420 2726 Wil ~003  TO

Qe b 3 g e e e . S S




ﬁMS
Jc, A osTLb

JCD(’\Q

RSN e e e

i

ia 75. 00

5, 0{ = 7&»06

1

e

/ w

\

o .

i
I
N
t
I
f

{sjo 81 - ‘Sl;oo

;%‘I.d‘f?l -
&

‘fo% %5‘00

w

”;.01 - '

AT L

%

PERe

;‘.(wi’pm.,f,

”v’t‘ 57700
(- 78,00

) - 7‘7 00

jluznoo

$2.06 ?

.Dm GHTE gg

. fee.

78.22

73,12

78,36

7%.43

2o, 1

30;64

329* 3300 8qu
21 ~784'<>6 3, 54

82.% :

$3.00

s ST

R

Total

CNumper K

AT

5273

372

416

Y3

T o
i 2

a5

5

120
244
1y
g4 |35
I o 56
36

22

T

20

SIRES

‘.-?35“

;nfaL

+PNT

& ]}AU/SIR,Q_.

_POT

- Dams

- Pue,

SC.,O SZ..C

A TR TR

ToTﬂl

| : H“\)e,".' ?

S

7 12,3 .

3 2.2

W
-0

AR SR TP F U TR g VR P IR0

les 1 a2y,

AT

AR

276

AT ERIR R T

309
178

43 . 45,9

7.9

47,6

IOLS"

13T

BEES

1574

27.0

lz&{‘q

30,3

Q2,3

.6

L <t

55,9

- §3.3

475

.o

2.0

oo o ‘*/’

- 73, Ié
715,54

76,52

?3,55’

79,57

. 0.5
3Ly

32,43

f W

-0'44

- 0,43 5

"'_0 ] '(9 : ¥ .S'l

Gl

L +0.07

i

40,35 po,59

|
+o.3l‘ +0,6!

~,1+6' G;')l +0,8|

+ 0,15 +-0,%5/

f0.15 o
1-9.’2,3

_'0,5’0 . +0|45‘ .

10,59

-lo6
0,7/

- 0.473

- ”003& )
—08,3)
-6,23

.-‘Qll7

"'916?

-—l 025
- Gn%

ez dsheal e A A

el s g

—0,6 .

—o.49 o



	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098

