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Replacement of whole milk by milk substitute in diet of Brown Swiss calves

METE YANAR', NACI TUZEMEN? and SADRETTIN YUKSEL?

Atatiirk Universitesi Ziraat Fakiiltesi Zootekni Bolimii, 25240, Erzurum, Turkey

Key words : Brown Swiss, Calves, Milk, Milk substitute

A wide variety of liquid feed sources is available to nour-
ish a calf once it has been fed colostrum for first 2 or 3 days
of life. Fresh, frozen or fermented colostrum, whole milk,
skim milk and milk replacers are very good liquid feeds for
calves.

Economical raising of calves by using milk replacer has
received attention to save milk for human consumption
(Gampawar and Lanore 1984, Potikanond and Cheva-Isarakul
1984, Jagos et al. 1986, Matos et al. 1986, Moran et al. 1988,
Leon and Benezra 1990, Abou-Hussein et al. 1991). The
present study was undertaken to determine whether the milk
replacer gives satisfactory result concerning growth
characteristics of the Brown Swiss calves reared in eastern
Turkey.

Brown Swiss calves (25 male and 25 female) from the
cattle herd of the Research Farm of the Agricultural College
at Atatiirk University, Turkey, were allocated to each of
5 different liquid feeding groups (100% whole milk; 75%
whole milk + 25% milk replacers; 50% whole milk + 50%
milk replacers; 25% whole milk + 75% milk replacers; 100%
milk replacers). After the calves were born, they were al-
lowed to suckle their dams and to receive colostrum for 2
days. Then, they were housed in the individual pens which
have feeders, milk-water bucket during the experiment. The
chemical composition of the milk replacer in the meal form,
2 different calf starters and dried hay are presented in Tablel.

The milk replacer was diluted with warm water (50°C) to
give about 14% solid content (1 unit milk replacer in 7 unit
water). Then, it was cooled to around 35°-36°C before giving
to the calves. The whole milk also was warmed to 35°-36°C.

The liquid feed was fed, 10% of birth weight of the calves,
by using water-milk bucket once-a-day (Yanar and Tiizemen
1997) for 9 weeks.

Two different calf starter rations were used in this study.
Starter 1 was available from birth to 4 months of age and
starter 2 was given after 4 months of age. The daily amount
of starter offered to the calves was limited to 2 kg/head, but
the calves were fed dry hay ad /ib. during the experiment.
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The body weights, amount of feed consumed by the ani-
mals and body measurements such as body length, heart girth,
height at withers and chest depth were determined and re-
corded at birth, weaning, 4 and 6 months of ages (Yanar et
al. 1993).

The data were analysed statistically by using a 2 X 5 com-
pletely randomized factorial experimental design. The
ANOV A analysis and Duncan’s multiple comparison test was
carried out by using SAS statistics package programme (SAS
1986).

The average birth weights (Table 2) in the liquid feeding
groups were not statistically significant. The weights
determined at weaning (9 weeks of age); 4 and 9 months of
ages were not affected significantly by the different liquid
feeding treatments. The sex also did not have significant effect
on these weights (Table 2).

Whole milk-fed calves gained at a slightly faster rate than
milk replacer-fed calves in the pre-weaning period (Table 3).
However, the differences among liquid feeding groups were
not statistically significant. Similar results were also reported
by Leon and Benezra (1990).

The differences among the feeding groups for daily weight
gains of the calves between weaning and 4 months of age
were not statistically significant. Similar results were also
obtained between 4 and 6 months of ages (Table 3). Overall
daily weight gains between birth and 6 months of age were
also not influenced by liquid feeding treatments. The overall
daily weight gains of calves fed whole milk or milk replacer
were comparable. The findings were in accordance with

Table 1. Chemical composition of milk replacer, starter rations

and dried hay
Nutrients Milk Starter I  Starter II  Dried hay
replacer (%) (%) (%)
Dry matter 96.5 88.0 88.0 91.5
Protein 24.5 18.0 171 6.7
Ether extract 19.0 3.6 29 32
Ash 9.5 7.0 7.6 10.4
Cellulose 0.5 11.4 11.8 28.2

Carbohydrate 41.5 - - 5
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Table 2. The weights obtained at different ages of Brown Swiss calves
Birth weight Weaning weight 4 months weight 6 months weight
n XS XS, X8 X8
Liquid feeding groups
Significance NS NS NS NS
% 100 WM 10 35.7042.25 64.30+3.47 104.00+4.42 138.50+4.20
% 75 WM - % 25 MR 10 3720225 60.80+3.47 95.90+4.42 132.10+4.20
% 50 WM - % 50 MR 10 35.30£2.25 64.60+3.47 103.40+4.42 139.00+4.20
% 25 WM - % 75 MR 10 37:2082.25 63.20+3.47 96.70+4.42 134.40+4.20
% 100 MR 10 36.00+2.25 61.70+3.47 100.90+4.42 139.60+4.20
Sex
Significance NS NS NS NS
Male 25 37.52+1.42 64.20+2.19 101.36+2.79 139.76+2.66
Female 25 35.28+1.42 61.64+2.19 99.00+2.79 133.68+2.66
Rations x sex
Significance NS NS NS NS
% 100 WM x malc 5 36.20+3.18 64.60+4.91 105.00+6.25 140.80+5.95
% 100 WM x female 5 35.20+3.18 64.00+4.91 103.0£6.25 136.20+5.95
% 75 WM-% 25 MR x male 5 36.00+3.18 54.80+4.91 85.00£6.25 125.40+5.95
% 75 WM-% 25 MR x female 5 38.40+3.18 66.80+4.91 106.80+6.25 138.80+5.95
% 50 WM - % 50 MR x male 5 38.80+3.18 . 69.20+4.91 110.80+6.25 145.80+5.95
% 50 WM - % 50 MR x female 5 31.80+3.18 60.00+4.91 96.00£6.25 132.20+5.95
%25 WM-%75MR xmale 5 39.00+3.18 68.80+4.91 103.60+6.25 143.80+5.95
% 25 WM - % 75 MR x female 5 36.60+3.18 57.60+4.91 89.80+6.25 125.00+5.95
% 100 MR x male 5 37.60+3.18 63.60+4.91 102.40+6.25 143.00+5.95
% 100 MR x female 5 34.40+3.18 59.80+4.91 99.40+6.25 136.20+5.95

MR Milk replacer;, WM whole milk; NS nonsignificant; X + S_least-squares mean + standard error of mean.

Table 3. Weight gains in the various stages of the growth of Brown Swiss calves

Daily weighf gains between

n Birth and Weaning and 4 4 and 6 months Birth and 6 months
weaning months of age of ages of ages
RS XS, X£S X+£S§,
M 2 (€)) @ O] (6)
Liquid feeding groups
Significance NS NS NS NS
% 100 WM 10 0.453+0.031 0.696+0.039 0.575+0.018 0.570+0.018
% 75 WM - % 25 MR 10 0.374+0.031 0.615+0.039 0.603+0.018 0.527+0.018
% 50 WM - % 50 MR 10 0.465+0.031 0.680+0.039 0.593+0.018 0.576+0.018
% 25 WM - % 75 MR 10 0.413+0.031 0.587+0.039 0.628+0.018 0.536+0.018
% 100 MR. 10 0.408+0.031 0.687+0.039 0.645+0.018 0.564+0.018
Sex
Significance NS NS NS NS
Male 25 0.424+0.019 0.651+0.025 0.640+0.012 0.564+0.012
Female 25 0.418+0.019 0.654+0.025 0.578+0.012 0.546+0.012
Rations x sex
Significance " . NS NS
% 100 WM x male 5 0.450+0.044 0.708+0.055 0.596+0.026 0.581+0.03
% 100 WM x female 5 0.456+0.044 0.683+0.055 0.553+0.026 0.561+0.03
% 75 WM-% 25 MR x male 5 0.297+0.044 0.529+0.055 0.673+0.026 0.496+0.03
% 75 WM-% 25 MR x female 5 0.450+0.044 0.701+0.055 0.533+0.026 0.557+0.03
% 50 WM - % 50 MR x male 5 0.488+0.044 0.729+0.055 0.583+0.026 0.594+0.03
% 50 WM - % 50 MR x female 5 0.447+0.044 0.631+0.055 0.603+0.026 0.557+0.03
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Table 3. (Continued)

1) @) (3) 4) ©) (6)
% 25 WM - % 75 MR x male 5 0.473+0.044 0.609+0.055 0.670+0.026 0.582+0.03
% 25 WM - % 75 MRx female 5 0.333+0.044 0.565+0.055 0.586+0.026 0.491£0.03
% 100 MR xmale 3 0.412+0.044 0.680+0.055 0.676+0.026 0.585+0.03
% 100 MR xfemale 5 0.402+0.044 0.694+0.055 0.613+0.026 0.564+0.03

MR Milk replacer; WM whole milk; NS nonsignificant; X £ S_least squares mean + standard error of mean; *P<0.05.

Table 4. Feed efficiency values of the calves

Feed efficiency values

n Birth and Weaning and 4 4 and 6 months Birth and 6 months
weaning X £ S months of age X £ S_ ofages X £ S ofages X £ S
Liquid feeding groups
Significance NS NS NS NS
% 100 WM 10 2.03+0.414 3.02+0.168 4.81+0.258 3.14+0.094
% 75 WM - % 25 MR 10 3.23+0.414 3.18+0.168 4.29+0.258 3.40+0.094
% 50 WM - % 50 MR 10 2.12+0.414 3.19+0.168 4.67+0.258 3.33+0.094
% 25 WM - % 75 MR 10 2.23+0.414 3.27+0.168 4.19+0.258 3.28+0.094
% 100 MR 10 2.65+0.414 3.15+0.168 4.21+0.258 3.41+£0.094
Sex
Significance NS NS NS NS
Male 25 2.64+0.262 3.23+0.106 4.23£0.163 3.35+0.059
Female 25 2.31+0.262 3.07+0.106 4.64+0.163 3.28+0.059
Rations x sex
Significance NS NS NS NS
% 100 WM x male 5 1.98+0.586 3.01+0.238 4.50+0.364 3.2440.133
% 100 WM x female 5 2.07+0.586 3.03+0.238 5.13+0.364 3.03+0.133
% 75 WM-% 25 MR x male 5 4.14+0.586 3.32£0:238 3.66+0.364 3.3740.133
% 75 WM-% 25 MR x female 5 2.32+0.586 3.04+0.238 4.92+0.364 3.43+0.133
% 50 WM - % 50 MR x male 5 2.20+0.586 3.13+0.238 4.94+0.364 3.5780:133
% 50 WM - % 50 MR x female 5 2.03+0.586 3.25+0.238 4.40+0.364 3.09+0.133
% 25 WM - % 75 MR x male 5 2.12+0.586 3.35+0.238 4.18+0.364 3.19+0.133
% 25 WM - % 75 MR x female 5 2.59+0.586 3.06+0.238 4.20+0.364 3370133
% 100 MR x male 8 2.76+0.586 3.31+0.238 3.88+0.364 3.36+0.133
% 100 MR x female 5 2.55+0.586 2.98+0.238 4.53+0.364 3.46+0.133

results of other studies (Chik et al. 1986). Daily weight gains
of the calves in different ages were also not affected by the
sex groups (Table 3). :

The feed efficiency values (Table 4) determined at differ-
ent stages of growth were not significantly influenced by feed-
ing treatments. The results are in agreement with findings of
Arora et al. (1975). The feeding of calves with milk or milk
replacer did not generally have significant influence on the
gains of the body measurements between birth and weaning,
weaning and 4 months of age, 4 and 6 months of ages. Simi-
lar findings were also reported by Mahdy et al. (1987).

The overall results of the present study suggest that the
whole milk could be replaced by the milk replacer without

causing a detrimental effect on the growth and feed efficiency
characteristics of the Brown Swiss calves.
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