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The effect of level of milk intake on growth rate and herbage 
intake of Friesian bull calves of high and low breeding index 

X-J. WANG, I.M. BROOKES AND G.F. WILSON 

Animal Science Department, 
Massey University, Palmerston North 

ABSTRACT 

Eight Friesian bull calves .from high breeding index (HBI) parents (mean BI = 134) and 8 from low breeding index 
(LBI) parents (mean BI = 104) were allocated to 1 of 2 levels of milk intake from 3 weeks of age until weaning at 7.5 
weeks of age. The calves were penned indoors and the milk was offered twice daily at either 6.0 (HM) or 4.5 (LM) 
l/d. Freshly harvested perennial ryegrass-white clover pasture was offered to appetite till weaning and for a further 
3 weeks thereafter. The calves were then grazed at pasture and weighed at 21 to 25 weeks of age. 

LM calves consumed more herbage organic matter (OM) both before (P< 0.01) and for 3 weeks after (P<O.OS) 
weaning. Increasing daily milk intake by 1 litre decreased daily herbage OM intake by 0.11 kg. The total DE intake 
from 3 weeks to 10.5 weeks of age did not differ significantly between treatments. 

HM calves grew faster (P<O.O5) than LM calves in the pre-weaning period, but no differences were observed 
from then on. At no stage were significant differences observed in calf live weights between milk treatment groups. 

There were no significant differences in growth rate or herbage intake between BI groups, nor any significant 
interactions between BI and levels of milk intake. 
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INTRODUCTION 

The growth of young dairy cattle is determined both 
by genetic and nutritional factors. Although 
differences in the rate of live-weight gain have been 
observed in adult non-lactating Jersey cattle with 
different breeding indices (BI) for milkfat production 
(Bryant, 1983), there is little evidence as to whether 
BI affects the live-weight gains of young calves. Most 
calves in New Zealand receive diets consisting of 
whole milk and fresh pasture. Leafy pasture is well 
digested by young calves (McArthur 1957; Preston el 
al., 1957), but voluntary intake is limited, 
particularly when pasture is offered in conjunction 
with high levels of milk (Byford, 1974; Baker and 
Barker, 1978). There is thus a need to compromise 
between obtaining high levels of live-weight gain 
prior to weaning by feeding large amounts of milk, 
and the development of high intakes of solid feed at 
an early age (Davey, 1974). 

The objective of this study was to observe the 
effects of differences in the level of milk offered to 
Friesian bull calves from parents of high and low BI 
upon herbage intake, digestibility and live-weight 
gain both before and after weaning. 

MATERIALS AND METHODS 

Animals and Management 

In spring 1983, 16 Friesian bull calves, 8 from parents 
with a mean BI for milkfat production of 134 (HBI) 
and 8 from parents with a mean BI of 104 (LBI) were 

allocated at 3 weeks of age to 2 treatment groups. 
Each calf was housed in an individual pen and 
offered 1 of 2 levels of milk - 6.0 .! daily (HM) or 4.5 
e daily (LM) - for 4.5 weeks (Period I). Freshly 
harvested mixed ryegrass-white clover was offered 
twice daily to provide at least 120% of intake. Fresh 
water was available at all times. When the calves were 
6 weeks of age a lo-day total collection of faeces was 
made on 8 calves (2 HBI and 2 LB1 calves in each 
treatment group) in order to assess diet digestibility. 
All calves were weaned at 7.5 weeks of age and 
pasture continued to be offered to appetite for a 
further 3 weeks (Period II). A second 7-day faecal 
collection was made on 8 calves when they were 9 
weeks old. At 10.5 weeks of age, the calves were 
allowed to graze pasture as 1 mob (Period III) until 
the study terminated on 1 February 1984, when the 
calves were 21 to 25 weeks old. 

Measurements 

Milk not consumed 30 min after being offered was 
measured as a refusal. Samples of milk were taken 
daily and 3-day composites analysed for fat, nitrogen 
(N) and gross energy (GE). Herbage offered .was 
weighed daily and refusals were weighed and 
removed each morning. Samples of feed and refusals 
were retained for dry matter (DM), ash, N and GE 
analysis. During the collection periods, faeces were 
weighed daily and bulked for individual calves. 
Representative samples were taken at the end of the 
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TABLE 1 Mean daily herbage OM intakes and digestibilities and mean total DE intakes of HBI and LB1 calves fed 6 
(HM) or 4.5 (LM) litres milk/d for 4.5 weeks prior to weaning. 

Feeding level HM LM Significance of 
Breeding Index HBI LB1 HBI LB1 SEM differences 

Daily herbage OM intake 
(kg) 

Period I 
Period II 

OM digestibility 
Period I 
Period II 

Total DE intake (MJ) 
Period I - Milk 

Herbage 
Total 

Period II - Herbage 
Period I & II - Total 

0.16 0.19 0.30 0.32 
1.04 1.13 1.18 1.24 

0.913 0.907 0.864 0.877 
0.782 0.809 0.762 0.784 

0.04 HM< LM ** 
0.05 HM<lM * 

0.012 HM >LM * 
0.019 

599 591 458 458 5 HM >LM *+* 
88 105 165 175 24 HM< LM ** 

687 696 623 633 22 HM >LM ** 
291 314 330 344 15 HM<LM* 
978 1010 953 977 34 

collection period. Live-weight measurements were 
made weekly during indoor feeding and once at the 
end of the experiment. The data were analysed as a 2 
x 2 factorial experiment using analysis of variance. 

RESULTS 

During Period I, 5 calves were recorded as having 
scours. All recovered in less than 3 days after 
treatment with “Scourban” (Vetco. Products, 
Auckland). One calf had a severely distended 
abdomen on the left side during week 2 of the 
experiment. Offering milk through a rubber teat 
rather than from a bucket alleviated this problem, 
suggesting it was due to an incomplete closure of the 
reticular groove. 

The mean compositions of the feeds offered 
were: milk - 139.5 g DM/kg milk, 48.3 g fat/kg 

milk, 5.2 g N/kg milk, 23.5 MJ GE/kgDM; pasture 
- 168.5 g DM/kg, 35.1 g N/kgDM, 143 g 
ash/kgDM, 17.9 MJ GE/kgDM. 

Feed Intake and Digestibility 

Calves on the low level of milk (LM) consumed all 
that was offered (4.5 1 daily) whereas those on the 
high level (HM) had a small refusal, with a mean 
daily intake of 5.8 1 . Total milk consumption 
during Period I was 195 and 149 litres for HM and 
LM calves respectively. Mean daily herbage organic 
matter (OM) intakes and digestibilities in Periods I 
and II are shown in Table 1. 

Herbage OM consumption was significantly 
decreased in both periods for HM calves. The 
correlation coefficient between milk intake and 
herbage OM intake was -0.68 for Period I and -0.63 

TABLE 2 Mean daily live-weight gains and live weights of HBI and LB1 calves fed 6 (HM) or 4.5 (LM) litres milk/d for 
4.5 weeks prior to weaning. HM calves grew faster than LM (P(O.05) in Period I; all other differences were non- 
significant. 

Feeding level 
Breeding index 

HM LM 
HBI LB1 HBI LB1 SEM 

Daily live-weight gain 
(kg) 

Period I (pre-weaning) 
Period II (post-weaning 

indoors) 
Period III (post-weaning 

outdoors) 
Live weight (kg) 

Initial 
End of period I§ 
End of period 118 
End of period III§ 

0.52 0.58 0.43 0.45 0.03 

0.20 0.25 0.27 0.34 0.03 

0.57 0.60 0.64 0.62 0.03 

47.4 50.1 49.8 52.3 3.6 
67.4 66.1 68.5 67.6 2.0 
70.9 69.1 73.6 71.5 2.2 

123.1 128.2 129.2 127.9 8.9 

OAdjusted by covariance for differences in initial live weight 
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for Period II. There were no effects of BI upon 
herbage OM consumption. 

HM diets were more digestible in Period I than 
LM diets because of the higher proportion of milk in 
the diet. Extrapolation to 100% and 0% milk in the 
diet gave calculated OM digestibilities for milk and 
pasture in Period I of 0.943 and 0.789 respectively. 
Pasture OM digestibility in Period II was not 
affected by treatment and had a mean value of 0.784. 
BI did not affect digestibility. Table 1 also shows the 
total digestible energy (DE) intakes of the HM and 
LM calves calculated for Periods I and II. The total 
amount of DE eaten over the indoor feeding period 
was not significantly affected by either level of milk 
feeding or BI. 

Live-weight Gain 

HM calves grew significantly faster than LM calves 
prior to weaning, but not thereafter (Table 2). BI did 
not affect live-weight gains at any time. However, 
there were no significant differences in live weight 
between treatment groups at any time during the 
study. 

DISCUSSION 

Increasing the level of milk fed to young calves 
depressed the intake of herbage both in the pre- 
weaning period and for the 3 weeks after weaning. 
This is in agreement with the observations of Baker et 
al. (1976) and Baker and Barker (1978). For each 
extra litre of milk fed, herbage OM intake was 
reduced by 0.11 kg. The total DE intake of the HM 
calves in the pre-weaning period was 64 MJ greater 
than that of the LM calves. However, the LM calves 
consumed 35 more MJ as herbage in Period II, so 
that over the whole indoor feeding period, DE 
intakes were not significantly different between the 
HM and LM calves. These differences in DE intake 
were reflected in the live-weight gains achieved. 
During the pre-weaning period, HM calves gained at 
a significantly faster rate than LM calves, but from 
weaning onwards, no differences in live-weight gain 
were observed. However, when differences in initial 
live weight were taken into account, the treatment 
groups did not differ in live weight at weaning, 
despite the faster gain of the HM calves in the pre- 
weaning period. 

Bryant (1983) reported greater live-weight gains 
in HBI (Jersey) adult non-lactating cows than in LB1 

cows, despite no differences in voluntary intake when 
expressed as a percentage of live weight. In this 
study, using young bull calves, no effects of BI on 
herbage intakes or live-weight gains were observed. 

It is therefore concluded that increasing the level 
of milk fed in the pre-weaning period causes 
increased growth rates despite a decrease in herbage 
intake. However, after weaning the continued 
depression in herbage intake reduces growth rates 
and any superiority achieved at weaning is 
subsequently lost. The BI of the calves was not an 
important factor in determining the live-weight gain 
achieved. 
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