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Effects of Age, Herd, and Herd Status on Classification

Scores of Jersey Cattle

Abstract

Classification was arranged for herds
belonging to the official Jersey program
concurrently with classification for Jersev
research herds. Herds were categorized
as official, registered research and grade
research. Cattle were also grouped as
2 year olds, 3 to 4 year olds and 5 year
olds.

Differences for herd status were signifi-
cant (P < .05) for all type traits except
stature, breed character, feet and legs and
fore udder. Research cattle scored higher
only in dairy character and udder quality.
Differences between registered research and
grade research cattle were not signifieant.

Differences for age were significant for
all traits except feet and legs, mammary
and rear udder. Five year-olds scored
highest in final score, general appearance,
stature, breed character, back and rump,
and chest and barrel. The traits relating
to mammary system were scored higher
on younger cows.

For final seore, herds accounted for 9.6
and sires 10.19 of the variance. Herita-
bilities ranged from .19 for feet and legs
to .68 for stature.

Indexes comparing sires’ daughters to
contemporaries had correlations below .90
with other indexes. Adjusting for number
of daughters did not greatly alter corre-
lations.

Introduction

Type continues to interest many people
reproducing dairy cattle. Attempts at develop-
ing eritical methods of evalnating sires for
fype transmission have been made, but infor-
mation supporting such methods is far from
complete. Some breed associations take into
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account age differences in adjusting final score,
but adjustment has not been generally used
in evaluating component type traits. Also the
relative performance of sires in herds whose
owners have limited interest in the eclassifica-
tion program has not been studied. In addition
nonregistered offspring of sires have not been
thoroughly examined. The purposes of this
study were a) to eompare the evaluation of
animals in different types of herds, b) to deter-
mine age effects on final score and components
of type, and e) to compare sire values devel-
oped from daughter averages deviated from
various bases.

Experimental Procedures

A joint project was arranged by the Ameri-
can Jersey Cattle Club and Eastern Artificial
Insemination Cooperative, Inc., to classify cat-
tle experimentally in Northeastern United
States.

In addition to the herds for which owners
had requested classification as a part of the
official Jersey program, a group of research
herds were selected for classification. The
research herds had both registered and grade
Jerseys under ownership which had not ex-
pressed interest in -classification before this
tour. There were 51 official herds and 37 re-
search herds. Two classifiers of the American
Jersey Cattle Club completed the entire clas-
sification project in 3 months. Cattle were
categorized for herd status as official, regis-
tered research and grade research.

The numerieal final seore for each animal
was assigned by the classifier on a scale of
1 to 100. The traits included in components
of final score were assigned ratings by the
classifier of Excellent, Very Good, Desirable,
Acceptable and Poor and were coded, 5, 4,
3, 2, 1.

Animals were grouped by ages as less than
1,098 days (2 vear olds), 1,098 to 1,829 days
(3 and 4 vear olds) and over 1,829 days of age
(5 year olds) at classification.
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Results and Discussion

The average of final type scores of all cows
in the project was 81.9 with a standard devia-
tion of 3.4. In Table 1 are listed the average
final scores for animals within each age by
herd status. The numbers in each subgroup
are in parentheses in Table 1. The significance
of age and herd status differences were tested
by an analysis of variance of unweighted
means as deseribed by Van Vleck (15) for a
2-way fixed classification model of age and
herd status.

The average performance for final seore in
official herds exceeded the 2 research groups
(P < .01). The only difference within age
of significance at 5% was between official and
registered research for 5 year olds. Age differ-
ences were significant at 19. From this table
the proportion of young cows in official herds
is relatively high. The ratios of 2 year olds to
the 2 older age groups in official, registered
research and grade research were approxi-
mately 1:3, 1:4 and 1:5.

The component type scores by age are in
Table 2 along with F values. Age had a sig-
nificant effect on all categories except feet
and legs, mammary score and rear udder.
Older cows scored higher in general appear-
ance, stature, breed character, back and rump,
dairy character, and chest and barrel. Younger
cows were higher in fore udder, teats, suspen-
sory ligament and udder quality. In general
young cows were slightly higher or equal in
categories that might be construed as contrib-
uting to lasting ability of cows (feet and legs,
mammary, rear udder, fore udder, suspensory
ligament and quality of udder). Within this
population, sires with a preponderance of
2 year old daughters would be at a disadvan-
tage for total score, general appearance, stat-
ure, breed character, back and rump, dairy
character, and chest and barrel. These results
have a pattern similar to work by Wilcox et
al. (16) with Holstein cattle. They reported
that scores of traits increased with age, except
that feet and legs and fore udders ‘changed
little through the first 5 lactations. Hansen
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et al. (4) found a significant increase with age
for final seore and the 4 major categories in
Holsteins. Hyatt et al. (7) reported higher
ratings on groups of cows with greater age,
but when the same cows at various  ages were
studied, only the difference between the 4 and
5 year olds was significant.

As presented in Table 3, significant herd
status effects existed for all categories except
stature, breed character, feet and legs, and
fore udder. Research cows exceeded official
cows in dairy character and udder quality but
official cattle secored higher in all other traits
where differences existed. Although the herd
status effects were significant for most traits,
the magnitude of the differences indicates that
it is of less concern in evaluating sires than is
the age of daughters.

In a separate analysis herd effects as con-
trasted with herd status were investigated with
only daughters of artificial insemination sires
as they were used across herds. The eompo-
nents of variance for age, herd, sire, and sire
by herd interaction effects in this population
are presented in Table 4. In the analysis by
Henderson’s Method One (6) all effects were
assumed to be random and uncorrelated. There
were 102 sires and 1,861 daughters in 88 herds
in this analysis. Herd components of variance
for traits ranged from 5 to 11 with 9.6%. for
final score. The component of variance for
sire exceeded the component of variance for
herd for all traits except feet and legs. Age
contributed 14.7% of the variance in chest
and barrel, and this was twice the contribution
of herd. For the traits dairy character and
breed character, age contributed 9.8 and 9.0%
of the variance, and this again was approxi-
mately twice the herd contribution. By -con-
trast, age contributed little to variance in feet
and legs, mammary, fore udder, rear udder
and teats.

Heritability estimates are in Table 4 and
were computed from the sire components of
variance by the following formula:

Heritability = 40%/(0% + 0% + o%)

TasLE 1. Comparison of averages of final scores by age and by herd status.

2 Year Old 3-4 Year Old 5 Year Old Average
Official 81.0 (540)2 81.7 (889) 83.2 (631) 82.0 (2,060)
Registered research 804 (215) 81.2 (416) 82.6 (475) 81.6 (1,106)
Grade research 80.4 (66) 815 (152) 82.6 (212) 81.9 (430)
Averages 80.8 (821) 81.5 (1,457) 829 (1,318) 81.9 (3,596)

F value for age = 71., F value for herd status = 6, P<.01 for both.

a2 Number of animals
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TasLk 4. Percentage of total variance contributed by age, sire, herd, and herd by sire interaction

and heritabilities.

Age Sire Herd H x S Error Heritability
Total score 6.7 101 9.6 34 70.2 A8
General appearance 57 1.2 8.8 3.9 70.4 53
Stature 6.9 14.0 10.5 0.8 67.7 68
Breed character 9.0 8.4 5.1 6.6 70.9 39
Back, Rump, Tail 4.5 11.6 10.7 1.5 7.9 35
Feet, Legs 0.3 44 5.0 6.6 83.7 19
Dairy character 9.8 125 5.5 51 67.0 59
Chest, Barrel 14.7 8.7 8.2 24 66.0 45
Mammary 0.2 74 6.0 2.9 834 .32
Fore udder 0.7 6.9 5.3 4.7 82.4 29
Rear udder 0.0 9.2 7.6 0.0 83.5 40
Teats 0.1 8.6 5.6 0.7 84.9 37
Suspensory ligament 6.7 7.7 7.7 0.0 797 .36
Quality 34 11.8 11.0 1.0 727 55

Where

o2, = sire component of variance
o?ps = herd by sire interaction variance
o2, = error component of variance

The heritability for final secore was .48 and
ranged from .19 for feet and legs to .68 for
stature. These heritabilities within age and
herd were high compared with not only pre-
vious studies of Jersey cattle (5, 9) but with
values reported in other breeds (1-4, 8 11-
13). Heritabilities in other studies have ranged
from 14 to .37 for total score.

A third analysis involved methods of com-
paring daughter means to compensate for age
and herd effects and number of daughters. This
was explored by computing daughter average
deviations from herdmates (animals in the
same herd), contemporaries (animals in the
same herd and in the same age category), herd-
mates adjusted for numbers, and contempo-
raries adjusted for numbers. Additional in-
dexes were derived by comparing the daughter
average with the population mean, herdmates,
contemporaries, adjusted herdmates, and ad-
justed contemporaries, and adjusting these
deviations for number of daughters. The for-
mulation of each index follows:

Index I. Daughter mean = 3D/Nd

Index II. Average daughter deviation from
herdmates = 3[D — Hm]/Nd

Index III. Average daughter deviation from
contemporaries = 3[D — Cn]/Nd

Index IV. Average daughter deviation from
adjusted herdmates = =[D — (Hm —
M)Nbhm/(Nhm + 10) + M]/Nd

Index V. Average daughter deviation from
adjusted contemporaries =3[D — (Cn —
Am)Nen/(Nen + 10) + Am]/Nd

Index VI. Average daughter deviation from
population-mean adjusted for number of
daughter =

[Index T — M] X Nd/(Nd + 20)

Indexes VII through X. Identical with
Indexes IT to V except that Indexes VII
to X were adjusted for number of daugh-
ters by the same factor used in Index VI.

Where
D = daughter score,
Nd = number of daughters,
Hm = average score of herdmates,
Cn = average score of contemporaries,
M = population mean score,
Nhm = number of herdmates,
Nen = number of contemporaries, and
Am = population mean of appropriate age
group.

The regression for herdmate and contempo-
rary numbers, Nhm/(Nhm + 10), and the ad-
justment for daughter numbers, Nd/(Nd -+
20), were from data by Van Vleck (14}, Car-
ter et al. (2), Specht et al. (10) and from
Table 4 of this paper.

The correlations between daughter means
(Index I) and the 9 indexes for each type
component are in Table 5. Deviating the scores
of the daughters from population mean and
adjusting for number of daughters (Index VI)
produced ecorrelations above 92 for all com-
ponents of type with daughter average. Devi-
ating daughters from adjusted herdmates (In-
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dex IV) had correlations near .90 for most
component traits with daughter average for
all sires. These 3 measures were similar in
evaluating these sires. The 2 indexes that had
the lowest correlations with daughter averages
were danghter deviations from contemporaries
(Index IIT) and daughter averages deviated
from contemporaries and adjusted for num-
bers (Index VIII). These correlations were
especially low for final score, .697 and .680,
respectively.

Deviations of daughters from contempora-
ries adjusted for number of daughters (In-
dex VIII) would logieally help remove dis-
crepancies due to age, daughter numbers and
herd effects. Therefore this score was corre-
lated with the other 9 indexes and these results
are presented in Table 6. Adjusting for daugh-
ter numbers in Index VIII did not substan-
tially alter the evaluation of sives from daugh-
ter deviations from contemporaries (Index III).
Correlations between these 2 indexes for all
traits were above .82. Deviations of daughters
from adjusted contemporaries and adjusting
for daughter numbers (Index X) were corre-
lated above .90 with Index VIII. The other
indexes failed to yield correlations consistently
above .90. That both age and herd effects are
important is substantiated by the 6 indexes
not correeting for one or hoth of these effects,
having correlations less than .90 with contem-
porary comparisons. Scores of yvoung sires
were considerably enhanced by both contem-
porary comparisons while scores of older sires
were depressed.
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