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ABSTRACT

Records on birth weight, weaning weight and postweaning gain from weaning to yearling from
839,292 Simmental calves were used to study age-of-dam effects. Estimates of age-of-dam effects
were obtained simultaneously with bull effects using a multiple trait evaluation procedure. Large
age-of-dam effects were found for birth weight and for weaning weight for young dams relative to
mature (5- to 8-yr-old) cows. Age-of-dam effects for birth weight and weaning weight were smaller
in base (non-Simmental) dams than in Simmental dams. Also, age-of-dam effects for birth weight
and weaning weight were smaller for female calves than for male calves. Different age-of-dam
correction factors should be used for males and females within base and Simmental dams. Age-
of-dam effects for postweaning gain were less important than those for birth weight and weaning
weight. There was evidence of compensatory growth, especially in calves reared by Simmental

dams.
(Key Words: Age, Growth, Weight.)

Introduction

Bull evaluations for weight traits in beef cat-
tle are aimed at obtaining expected progeny
differences (EPD) of bulls using field data. The
computation of the EPD is based on compari-
sons among uniform progeny groups of bulls.
Uniform groups in these data consisted of calves
being of the same sex, percent Simmental, and
born within a range of 90 d (the definition of a
contemporary group). Age-of-dam effects are
not included in the contemporary group defi-
nition. Age-of-dam effects are important for
birth weight (Smith et al., 1976; Gregory et al.,
1978; Reynolds et al., 1980) and for weaning
weight (Rutledge et al, 1971; Smith et al.,
1976; Gregory et al., 1978; Anderson and Will-
ham, 1978). Age-of-dam effects might also be
important for postweaning gain performance
(e.g., Young et al., 1978).

The American Simmental Association (ASA)
until 1985 followed the Beef Improvement
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Federation recommendations to adjust only
birth weight (BW) and weaning weight (WW)
records for age-of-dam effects. The factors used
were additive. Separate factors were used for
males and females (regardless of percent Sim-
mental) within four age-of-dam categories: 2 yr
of age and younger, 3 yr of age, 4 yr of age, and
5 yr of age and older. However, the Simmental
data contains records on calves produced by
mating Simmental bulls to non-Simmental
females (base dams), 50% Simmental females
(F; dams) and 75% and greater Simmental
females (Simmental dams). In addition, bulls
were used differently depending on the age of
dam and the percent Simmental of the female
(Elzo et al., 1987). Bulls used on heifers and
base cows had lower EPD for BW, WW, and
postweaning gain (GW) than those used on
cows. Nonrandom usage of bulls to cows based
on age or percent Simmental can bias the dif-
ferences estimated for these effects unless ac-
counted for. Consequently, the objectives of
this research were to compute age-of-dam ef-
fects within sex of calf and percent Simmental
of dam for BW, WW, and GW, accounting for
the genetic merit of the sire of the calf.

Materials and Methods

Birth weight, weaning weight and postwean-
ing gain information from 839,292 Simmental
calves born between 1968 and 1985 were used
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to compute age-of-dam effects within sex of
calf and percent Simmental of the dam. Data
were provided by the ASA. This is the same
data set that was used to compute the bull
evaluations published in the 1986 ASA Sire
Selector. There were 538,320 records for BW,
756,184 records for WW and 141,844 records
for GW. The large numbers of observations, es-
pecially for BW and WW, allowed the construc-
tion of a finer partition of age-of-dam categories
within sex of calf and percent Simmental of
dam than those previously used. There were 12
age-of-dam categories. The first one included
2-yr-old and younger females. Categories 2
through 7 were defined by increments of 6
mo (e.g., 2 yr to 2.5 yr, 2.5 yr to 3.0). Category
8 consisted of cows older than 5 yr up through
8 yr of age. This category was defined to be
mature cows. Categories 9 to 11 were defined
at yearly intervals, e.g., category 9 represented
cows older than 8 yr up to 9 yr of age. Lastly,
category 12 contained cows older than 11 yr of
age.

The age categories were fit within sex-of-calf
and percent-Simmental-of-dam subclasses. Sex-
of-calf categories for BW were males and fe-
males. For WW and GW, bulls and steers were
considered separately. Dams were divided into
three groups according to their Simmental
percentage: base dams (non-Simmental), F,
dams (50% Simmental) and Simmental dams
(greater than or equal to 75% Simmental). The
numbers of records in each one of the age-of-
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dam within sex-of-calf x dam-percent-Simmen-
tal subclass are shown in table 1 for BW, table 2
for WW and table 3 for GW. Records from
female calves accounted for 63 and 69% of all
BW and WW records, respectively, but only for
38% of the GW records. Male calves represented
37% of the BW records, 25% of the WW records,
and 60% of the GW records. Steers contributed
only 6% of the WW records and 3% of the GW
records. Considering all three traits, calves from
base females had the smallest fractions of
records (29% for BW, 34% for WW, 34% for
GW) and calves from Simmental females the
largest ones {39% for BW, 34% for WW, 45% for
GW). Thus, accuracies of the estimates of the
age-of-dam effects were on the average expected
to be greater for subclasses involving females
and Simmental dams for BW and WW. For GW,
more accurate age-of-dam effects were expected
for those subclasses containing males out of
Simmental dams.

Age-of-dam effects within sex of calf and
percent Simmental of the dam were computed
together with the bull evaluations for the 1986
ASA Sire Selector. The procedure was a multi-
ple trait system (Henderson, 1976; Henderson
and Quaas, 1976; Quaas and Poliak, 1980)
involving BW, WW and GW. Direct and maternal
effects were considered as well for BW and WW.
Only direct genetic effects were assumed to be
important for GW. The model for each trait had
contemporary groups, age-of-dam within sex-of-
calf x percent-Simmental-of-dam subclass, ge-

TABLE 1. NUMBER OF BIRTH WEIGHT RECORDS BY AGE-OF-DAM
X PERCENT-SIMMENTAL-OF-DAM X SEX-OF-CALF SUBCLASS

Percent Simmental of dam

Age of 0 50 >75
dam, yr Bulls Heifers Bulls Heifers Bulls Heifers
<2 140 248 5,257 9,643 9,023 12,731
2-2.5 2,770 5,819 7,675 14,770 15,074 22,145
2.5~3 558 1,458 3,686 6,781 6,770 10,404
3-3.5 4,756 10,896 8,083 13,712 12,813 17,634
3.5-4 904 2,213 3,448 5,858 5,739 8,854
4—4.5 996 2,394 3,069 5,028 4,467 6,588
5—8 18,395 45,234 19,277 27,912 20,123 27,873
9-10 3,139 6,892 2,382 3,138 962 1,372
10-11 4,765 10,497 2,466 3,029 494 730
>11 549 2,503 41 700 69 241
All ages 45,988 109,975 65,713 105,808 86,701 124,135
%2 29.49 70.51 38.31 61.69 41.12 58.88

a . .
Percent of records within percent Simmental of dam.
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netic group of sire and of maternal grandsire as
fixed effects. The remaining effects, considered
random, were the genetic effects of the sire and
the maternal grandsire and residual effects. Sire
effects contained direct genetic effects. Maternal
grandsire effects reflected both direct and
maternal effects, except for GW, which was
assumed to represent direct genetic effects
only. Bull genetic groups were obtained by first
considering the individual’s pedigree informa-
tion [i.e., either, neither or both his sire and
maternal grandsire (MGS) identified] and with-
in pedigree information by grouping 100 bulls
sorted by registration number. The rationale for
defining groups based on pedigree information
is given in Pollak and Quaas (1981). Grouping
by registration number within pedigree informa-
tion attempts to account for trend over time.

The definition of contemporary groups for
the three traits was the same as that used in
previous ASA bull evaluations (e.g., ASA,
1985). Firstly, a contemporary group for BW
(BCG) included calves of the same sex and
percent Simmental, coming from the same
breeder and born within 90 d of each other.
Secondly, a contemporary group for WW
(WCG) considered all the conditions specified
for a BCG plus the same preweaning manage-
ment and the same weaning weight date. Third-
ly, a GW contemporary group (GCG) required
the same postweaning feeding management
and the same yearling weight data, in addition
to all the factors mentioned for a WCG. Thus,
GCG were nested within WCG which, in turn,
were nested within BGC.

Age-of-dam effects were expressed as devi-
ations from mature cows (category 8) within
each sex-of-calf x percent-Simmental-of-dam
subclass. There were 72 age-of-dam within
sex-of-calf X percent-Simmental-of-dam sub-
classes for BW and 108 for WW and GW. As all
calves had the sire identified, age-of-dam effects
were adjusted for sire direct genetic effects.

Maternal grandsire effects were fitted in the
model for all calves having the maternal grand-
sire identified. Ninety-eight percent of the calves
from F, and Simmental dams had known mater-
nal grandsires. On the other hand, none of the
calves born out of base dams had the maternal
grandsire identified. As a consequence, given
the high percentage of identification in F; and
Simmental dams, their age-of-dam effects were
partially adjusted for the merit of the maternal
grandsire. For the base cows and for the other
2% of calves from F; and Simmental dams with

ELZO ET AL.

unknown maternal grandsires, unknown mater-
nal grandsire groups were fitted. These groups
were defined by the year of birth and percent
Simmental of calf. There were 11,130 bulls in
the data set as either sires or maternal grandsires
or both sire and maternal grandsire.

Results and Discussion

Age-of-Dam Effects for Birth Weight. Table 4
shows the age-of-dam effects for BW for males
and females born out of base, F| and Simmen-
tal dams. Age-of-dam effects for F; dams were
similar to those of Simmental dams; hence, dis-
cussion will consider only base vs Simmental
dams. Age-of-dam effects relative to mature age
(5 to 8 yr) within sex of calf and percent Sim-
mental of the dam were the largest (e.g., —3.4
kg in 75% cows with male progeny) between
heifers and mature cows. The differences de-
creased as females matured. Age effects past
maturity were again negative. This trend is
probably a reflection of a greater ability by
mature cows to provide the fetus with the
necessary nutrients and environmental condi-
tions for its development. It also suggests a
reduction of this ability in cows older than 8 yr
of age. Age-of-dam effects within percent
Simmental of the dam were usually larger for
male than for females calves. In Simmental
dams, for example, the estimates of the age-of-
dam effects of 2-yr-old and younger dams were
—3.4 kg for males and ~3.2 kg for females. This
is probably related to size of the calf: larger
calves require a better uterine environment than
smaller ones (female calves were, on the average,
lighter at birth than male calves, table 5). The
difference between age-of-dam effects for males
and females tended to disappear as cows
reached mature age.

Age-of-dam effects within sex were larger for
F; and Simmental dams than for base dams
before they reached mature age. For instance,
the age-of-dam effects for 2-yr-old Simmental
and base heifers producing females calves were
—3.2 kg and —2.0 kg, respectively. This may be
due to a larger difference in size between young
and mature cows in F; and Simmental dams
than in base dams. After mature age, however,
age-of-dam effects were in general larger for
base dams than for F, and Simmental dams
(e.g., the age-of-dam effects on male calves born
out of 8- to 9-yr-old base and Simmental cows
were —.2 kg and —.1 kg). This might be an
indication of an ability of F; and Simmental
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dams to maintain higher productivity past our
definition of mature age than of base dams.
However, the standard error of the last four
age-of-dam subclasses (8 to 9 yrold, ---, greater
than 11 yr old) is rather high, especially for F,
and Simmental dams.

Age-of-Dam Effects for Weaning Weight.
Estimates of age-of-dam effects for weaning
weight in base, F; and Simmental females
rearing bulls and heifers are presented in table
6. The results obtained for F; dams again were
similar to those of Simmental dams. Also, the
age-of-dam estimates for steers within dam
percent Simmental were similar to those
computed for bull calves. The patterns of
age-of-dam effects for weaning weight closely
resembled the ones found for birth weight. The
largest age-of-dam effects relative to mature age
were observed in 2-yr-old and younger dams
(e.g., —36.9 kg for males from Simmental
dams). The magnitude of these effects decreased
almost linearly to maturity (e.g., —2.3 kg for
males out of 4.5- to 5-yr-old Simmental dams).
After maturity, age-of-dam effects were again
negative. e.g., age effects for 10- to 11-yr-old
Simmental dams rearing males were 5.1 kg
lower than mature (5- to 8-yr-old) Simmental
dams. Milk production of the female has been
found to be one of the major factors affecting
weaning weight of the calf (Rutledge et al.,
1971; Notter et al., 1978; Robison et al.,
1978). Thus, differential milking ability prob-
ably accounted for most of the difference in
age-of-dam effects between young and old cows
relative to mature cows found in this study.

Age-of-dam effects relative to mature cows
for weaning weight were markedly larger for
females rearing bulls and steers than heifers.
The largest differences were observed in 2-yr-old
and younger dams (e.g., —36.9 kg for males and
—27.4 kg for females from Simmental dams).
These results indicate that young and old cows
met the maintenance and preweaning growth
requirements of female calves to a larger extent
than those of males calves (table 6). In addition,
age-of-dam effects for weaning weight were
substantially larger in F; and Simmental dams
than in base dams. For instance, the age-of-dam
effects of 2-yr-old dams rearing males were
—36.9 kg for Simmental dams and —28.1 kg for
base dams. These differences in age effects
between base and Simmental dams probably
reflect the higher milk producing ability of
Simmental cows than that of base cows. Base
cows were mostly Hereford and Angus. Research

ELZO ET AL.

in breed evaluations has shown that Hereford
and Angus produced less milk than Simmental
(e.g., Notter et al., 1978). The larger age-of-dam
effects found in 2-yr-old and younger Simmen-
tal cows relative to base cows of the same age
indicate that differences in milk production
between 2-yr-old and mature Simmental cows
are larger than the ones found in base dams.
Age-of-dam effects for weaning weight after
mature age were larger in bulls out of base dams
than F,; or Simmental dams (e.g., —7.6 kg and
—5.1 kg for bulls from base and Simmental
cows). For heifers and steers there were little
differences in estimates of age-of-dam effects
after maturity (e.g., —5.5 and —6.2 kg for

heifers of base and Simmental females).
Age-of-Dam Effects for Postweaning Gain.

Age-of-dam effects for postweaning gain are
indirect environmental effects. They are a
consequence of environmental effects of a dam
on her calf during pregnancy and during the
preweaning growth period. Hence, if a dam gave
her calf an environment adequate for its pre-
weaning growth potential, then the calf’s
postweaning gain should depend only on its
ability to grow. In other words, if a calf grew to
its full potential to weaning, its postweaning
gain would be independent of the age of its
dam. If the preweaning environment provided
by the dam was insufficient, a calf may experi-
ence postweaning compensatory growth. Con-
versely, if the maternal environment was overly
abundant these calves may gain less weight in
the postweaning period than adequately fed
calves (e.g., Young et al, 1978). Table 7
contains the age-of-dam effect for base and for
Simmental fernales that reared bulls and heifers.
Age-of-dam effects for postweaning gain in F,
females resembled closely those of Simmental
dams. Also, age-of-dam effects for steers tended
to follow those for bulls. However, they were
much more variable and had substantially
higher standard errors of estimation than those
of bulls. For example, the effect of 2-yr-old
Simmental dams for postweaning gain in bulls
was 1.6 kg * .5 kg and in steers was 2.8 kg £ 4.5
kg.

’ The age-of-dam effects for postweaning gain
were slightly positive for bulls from young
Simmental dams. The largest estimate was 1.6
kg for bulls from 2-yr-old and younger Simmen-
tal dams. For the base dams, there were three
positive values only. They corresponded to the
2- to 2.5-, 2.5- to 3- and 3- to 3.5-yr-old dam
subclasses (e.g., the 2-to 2.5-yr-old dam subclass
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EFFECTS OF DAM ON WEIGHT TRAITS

had a value of 2.6 kg). The other young-cow
subclasses were all negative, e.g, —10 kg for the
4.5-to 5-yr-old dam subclasses. Thus, the
positive values for some of the age-of-dam
effects for postweaning showed some small
compensatory growth in some dam subclasses.
However, most of the estimates were close to
zero, suggesting that preweaning environment
was adequate for the growth of most male
calves. Female calves, on the other hand,
showed more evidence of compensatory growth.
Most of the estimates of age-of-dam effects for
postweaning gain were positive for daughters of
F; and Simmental dams. Younger cows had
larger values than older cows, e.g., 4.6 kg and
5.0 kg for 2-yr-old and younger F; and Simmen-
tal dams. The corresponding estimates for 4- to
4.5-yr-old F; and Simmental females were 1.3
kg and 1.5 kg. Age-of-dam effects on daughters
of base dams showed a zigzagging pattern of
positive and negative values from 2-yr-old dams
to mature cows. For instance, the values for 2-
to 2.5-, 2.5- and 3- and 3-to 3.5-yr-old base
cows were 8.5 kg, —3.2 kg and 3.1 kg. The
majority of the age-of-dam effects for cows
older than the mature age range was negative
for male and for female calves. For instance,
the estimates for 8- to 9-yr-old dams for bulls
and heifers were —1.0 kg and .4 kg for base
dams and —1.9 kg and —1.4 kg for Simmental
dams. This would indicate that calves out of old
dams were overfed during the preweaning
period. However, the standard errors for most
of the postweaning gain estimates of age-of-dam
effects are large. More data are required to draw
firm conclusions about postweaning age-of-dam
effects using field data.

Conclusions

Important age-of-dam effects were found for
BW and for WW in the Simmental population.
Age-of-dam effects were different for male and
female calves and for base and Simmental
females. Thus, if BW and WW records were to
be adjusted for age-of-dam effects, separate
correction factors should be used for males and
females within base and Simmental dams.

Age-of-dam effects for GW were less impor-
tant than those for BW and WW. Also, there
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was no clear pattern for these effects in differ-
ent sexes. However, there was some evidence
for compensatory growth in calves (especially
Simmental females) from young dams.
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