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SUMMARY

Three groups of cows which were similar in size and growth, but differed in 
level of mi lk provided to their calves, were studied. Higher mi l k  intake 
resulted in a significant increase in weight at weaning, a large portion of which 
was maintained through slaughter. Reproductive performance of breeding females 
was not significantly affected by level of milk production under the pasture
feeding and management conditions observed in this study. The high milk group 
exceeded the medium and low groups in total 205-day milk intake of calves by 186 
and 561 kg, respectively. The difference between the high and low groups in calf 
weaning weight was 16.9 kgj 13.6 kg was the difference of the same two groups in 
carcass weight following a fairly rapid postweaning growth. Days to first 
postpartum estrus, calving date, pregnancy percentage and calf-crop percentage 
were essentially the same in all three cow groups, however, calf-crop percentage 
did follow the expected result of poorer reproduction in higher milking cows (85, 
86 and 89 in high, medium and low, respectively).

INTRODUCTION

In a beef production setting, the survival and development of a calf is to a 
large degree dependent upon the maternal environment provided by its dam. 
Because a major component of this environment is the nutrition received through 
milk, level of milk production is of economic importance. Reported correlations 
between preweaning calf growth and estimated milk production under various 
environments and using different estimation prodedures have ranged from .90 
(Nevi 1 1 e, 1962) to .29 (Chenette and Frahm,1981). Ne v i l l e  et al.(1962) reported 
that increased consumption of mi lk may have a slightly negative effect on 
postweaning fattening gains but still result in a greater weight per day of age 
at slaughter. A number of studies have shown that the amount of nutrients 
available to a beef cow, both prior to and during lactation, have an effect on 
the amount of milk produced (Wiltbank et al.,1962; Tutusek et al.,1973). When 
level of nutrition is inadequate, the cow will attempt to maintain her potential 
for milk production at the expense of body reserves, thus inhibiting rebreeding 
performance (Boggs et al.,1980).

To determine the optimum level of milk production of beef cows, one must 
consider its effect on the pre- and postweaning performance of the calf, as well 
as the nutritional requirements and reproductive performance of cows at various 
levels of lactation. The following study was designed to measure some of the 
effects of lactational level differences in the absence of differences in cow 
size and growth rate potential.
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DESIGN AND DATA

The reproducing cattle were kept under pasture conditions in southeastern 
Nebraska. From 1977 to 1979, Angus cows were randomly mated to either Hereford, 
Red Poll or Milking Shorthorn bulls to produce Fj crossbred cows of low, medium 
and high levels of milk production, respectively, but similar size. This study 
was not designed to compare breeds as only 12 to 14 sires were used in each of 
the three groups, but rather to compare milk levels. First-cross females were 
mated to their respective sire breeds during the 1979 and 1980 breeding seasons 
to produce backcross daughters (3/4 Hereford, Red Poll or Milking Shorthorn : 1/4 
Angus) with an even wider range of milk production. Beginning in 1981, yearling 
heifers were mated to Angus bulls to avoid calving difficulties; older cows were 
mated to Charolais bulls. These Charolais-sired calves were produced to enhance 
evaluation of mi lk production differences between the three cow groups. 
Henceforth, the Hereford, Red Poll and Milking Shorthorn cross cows wi l l  be 
denoted as low (L), medium (M) and high (H), respectively, for their relative 
average milk levels. In total, 81, 79 and 88 females in the L, M and H groups, 
respectively, were studied.

Cows from the three milk groups were randomly assigned to single-sire, 
natural—service breeding pastures in 1981 through 1984 so that milk groups were 
cross-classified with the Charolais sires. Breeding seasons were for 60 days 
beginning on June 1 of each year with calving in March through early May. Cow- 
calf pairs were moved from calving to nursing pastures following parturition, and 
first-calf heifers were managed separately. A l l  ma le calves were banded for 
castration within 24 hours of birth. No creep feed was avai la bl e during the 
preweaning period. Shortly after calving, all females were checked for estrus 
until breeding season by observation and with the aid of testosterone-treated 
females fitted with chinball markers. Bulls were fitted with chinball markers to 
aid in observation and collection of breeding dates. All cows were palpated to 
check for pregnancy in late September each year. Cows were culled for two 
reasons associated with reproductive failure: not pregnant in the fall or not 
nursing a calf at the start of breeding season.

Estimates of calf milk intake were made in 1981-83 using a weigh-suckle- 
weigh technique that involved successive 12— and 8—hour separation periods. Calf 
weight changes from nursing following these two periods were summed to calculate 
20-hour milk consumption and multiplied by 24/20 for an estimate of 24-hour milk 
production. Data were collected three times during 1981 at average lactation 
stages of 50, 103 and 158 days, with individual cows varying from 15 to 70, 65 to 
120 and 115 to 170 days at each of the three collections, respectively. Mi lk 
intake data were collected at the same times in 1983, but due to restrictive 
weather conditions, only at two evenly spaced times in 1982. Lactation curves 
for each of the three milk groups were constructed with the 1981 data using a 
method which fit a quadratic function over the early part of the lactation 
followed by a linear function (Nielsen and C l u t t e r ,1985). This procedure was 
carried out with between—cow variation removed and with the restriction that the 
functions and their derivatives be continuous at the point at which they join 
(Fuller, 1969). The 205-day milk production of individual cows during the 1981, 
1982 and 1983 lactations was estimated using the integral of the appropriate 
group curve and the cow's average deviation from that curve.

In addition to birth weight, weights were taken at about 50, 100, 150 and 
205 days of age on all steer and heifer calves. Steer calves born in 1978
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through 1981 and all progeny of terminal sires in 1982 and 1983 were fed a corn 
silage-based ration with approximatedly 70% TDN during a 140-day postweaning 
growing period, followed by an 80% TDN ration during a 140-day finishing period. 
At the end of the 280-day feedlot period, the cattle were slaughtered and yield 
and quality indicator carcass data were collected. Milk group difference in calf 
growth and carcass traits, due only to maternal effects, were estimated by using 
the appropriate Fj data to correct for differences in direct effects contributed 
by sire and dam. Pooled within-year-and-group correlations and regressions of 
weight on milk were also calculated.

Reproductive traits analyzed were first postpartum estrous date, first 
breeding date, last breeding date (date of conception if pregnancy resulted), the 
intervals from calving to first estrous or breeding date, pregnancy rate, 
subsequent calving date and calf-crop percentage (calves weaned x 100/cows 
exposed to breeding). Since the cows studied were born in 1978 through 1981 and 
thus had differing numbers of records per cow birth-year, each of the four birth- 
years of cows were analyzed separately for the date and interval measures and 
then pooled. The model included effects of group (low, medium and high), cow 
within group (test term for group), year, year by group and residual. Level of 
milk production for each cow was also used as a covariable in a model fitting 
only milk, cow and year of record. All the cow group x year of record data for 
each of the two percentage measures were transformed to a logit for analysis.

RESULTS AND DISCUSSION

Milk-group lactation curves are plotted in figure 1. Based upon these 
curves, mi lk production was estimated to be at a maximum for the H group at 58 
days in lactation with a 24-hour yield of 9.66 kg. Maximum production from the M 
and L groups was at day 50 of lactation, when estimated daily production was 8.75 
and 7.04 kg, respectively. Estimated differences in the daily yield of cows in 
the H and L groups were 2.57, 2.78 and 2.98 kg at days 50, 100, and 150, 
respectively. Average 205-day production for each milk level group is shown in 
table 1 along with the functions which describe the milk-intake curves.

TABLE 1. Lactation functions and mean estimated 205-day milk intake of calves of 
the three cow groups

Cow
Group Mean Intake/Day, kg

Mean Total 
Intake, kg

High If day<70: 
If day>70:

6.90 + .0957 day - .00083 
10.97 - .0207 day

day^
1718a

Medium If day<70: 
If day>70:

7.32 + .0566 day - .00056 
10.07 - .0223 day

day^
1532

Low If day<70: 
If day>70:

5.45 + .0633 day - .00063 
8.60 - .0248 day

day^
1157

aAverage for 2 to 5-year old dams.
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FIGURE 1. D a i l y  m i l k  intake o v e r  the l a c tation period for the three l e v e l s  of 
milk production

TABLE 2. Differences in maternal effects of the three milk level groups on calf 
growth and carcass traits

Trait High-Low3 High-Medium Medium-Low

205-day weight, kg +16.9 jf 1.7b +8.2 _+ 1.7 +9.0 + 1.7

Feed lot 280-day
total gain, kg - 6.3 ± 5.5 -3.8 +_ 5.5 -0.9 + 5.4

Carcass weight, kg +13.6 +_ 4.5 +7.0 _+ 4.5 + 7.0 + 4.7

Cutabilityc , % - .74 +_ 0.18 -0.53 +_ 0.18 -0.25 + 0.18

Marbeling score'* + .44 _+ 0.27 -K) .42 +_ 0.27 -0.18 + 0.27

difference in effects of F^ dams.
^Difference +_ standard error.
Percentage of trimmed lean cuts in the four major wholesale carcass cuts.
^Score reflecting the amount of intramuscular fat in the 1. dorsi muscle; scores
range from 1 to 25.
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Table 2 contains the estimates of differences in maternal effects of the 
three groups on calf growth and carcass characteristic. Calves with H dams had 
16.9 kg greater 205-day weaning weight than those with L dams (differences in 
calf genotypes were adjusted for). Differences between H and M and M and L were 
similar. For the 280 days in the feedlot, progeny of H dams gained 6.3 kg less 
than those from L dams. Thus the progeny of H dams lost 375! of the advantage in 
body weight at 205 days after feeding to slaughter. The difference in carcass 
weight was 13.6 kg for H vs. L and 7.0 Kg for H vs. M. Cutability, or the 
percentage of estimated trimmed lean cuts in the four major wholesale cuts, was 
better in the progeny of the lower milking dams. Marbling score, a measure of 
the amount of intramuscular fat, was higher in progeny of high milking dams. 
These results indicate that progeny of higher milking dams will be fatter at 
slaughter given a fairly rapid finishing period following weaning, and a large 
portion of the weight advantage at weaning is maintained to slaughter.

TABLE 3. Reproductive data of cows in the three milk level groups

Date, Interval 
or Percentage Low

Milk Level 

Medium High

First Postpartum 
estrous date3’b 155 + 1.4 158 + 1.2 157 + 1.2

First breeding date3 *'3 164 +0.7 165 + 0.7 167 +0.7

Last breeding date 3,1),c 172 + 1.2 169 + 1.1 167 +1.1

Calving-to-f ir st- 
estrus interval, days3 66 + 1.7 68 + 1.5 67 + 1.4

Calving-to-first- 
breeding interval, days3 76 + 1.8 7 8 + 1 . 4 7 6 + 1 . 3

Ca 1 v in g-to-1 as t- 
breeding interval, days3 83 + 1.8 87 + 1.7 8 2 + 1 . 6

Subsequent calving date3 88 + 1.1 87 + 0.9 9 0 + 0 . 9

Pregnancy rate**, % 93(90.6,94.9) 92(89.2,94.0) 91(87.8,93.0)

Calf-crop percentage*1 89(84.5,92.0) 86 ( 81.8 , 90.1) 85(80.5,89.1)

fMean +, standard error.
“Julian date.
cLast breeding date also is conception date 
^Mean (95!5 confidence interval).

if the cow was detected pregnant.
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The correlation between calf gain to 205 days and milk intake was .60; this 
correlation decreased to only .20 for the period from 150 to 205 days. The 
regression of 205-day calf gain on milk intake was .032, .032 and .053 kg/kg for 
the H, M and L groups, respectively. The average of .039 for the within-group 
regression agrees pretty well with the across-group relationship of calf weight 
at weaning to milk intake for the H and L groups during years 1981-83 
(18.4/561=.033).

Reproductive data shown in table 3 revealed no large differences in the 
performance of these groups of cows under the provided feed-pasture and 
management conditions. On the average, the cows conceived at the same time, thus 
average calving date and the intervals from calving to reproductive measurements 
were also the same. When milk level was fitted as a covariate, it was never 
important in explaining variation. Not only do the different milk groups of 
cows start cycling and then breed at the same time, but they also have similar 
pregnancy rates and thus, calf-crop percentages. These mean percentages do rank 
in the manner one would expect with the higher-milking group having the poorer 
reproductive performance.
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