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ABSTRACT

Forty-two Black-and-White bull calves 8-11 days of age were divided into two equal groups and
fed two types of milk replacer to 120 days of age. In the control group (C) the milk replacer (MR)
contained 40%, in the experimental group (E), up to 87% crude protein. Whey protein supplement
made up the level of protein in both groups to 100%. Liquid feed was given once, twice or three
times daily, and concentrate was provided ad /libitum. Prior to weaning, group E calves and those
given liquid feed once daily consumed slightly more concentrate than bulls from group C or those
offered liquid feed twice or three times daily. Throughout the whole experimental period, concentrate
consumption was not affected by either the frequency or the type of milk replacer (P>0.05). Group C
calves showed a faster growth rate and better feed conversion.
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INTRODUCTION

Plant protein as a component of milk replacer is more poorly digested than milk
protein and can negatively affect the absorptive capacity of intestinal mucosa (Montagne
et al., 2000) and thus the growth of calves. The rearing efficiency of calves can also
depend on the frequency of liquid feeding (Laerke et al., 2000; Strzetelski et al., 2001;
Nussbaum et al., 2002). It is still not known how much benefit frequent feeding of liquid
feeds with a high plant protein content has on the rearing performance of calves. The
aim of this study was to determine the effects of feeding milk replacers with different
proportions of plant protein once, twice or three times daily on the intake of solid feed
and growth of calves.
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MATERIAL AND METHODS

Forty-two Black-and-White bull calves from 8-11 to 120 days of age were
divided into two groups taking into account initial liveweight and age. In the control
group (C) 40% crude protein (CP) of the milk replacer (MR) was derived from
soya protein concentrate, whereas in the experimental group (E) the milk replacer
contained additional protein from linseed and dried brewer’s yeast, reaching
87% CP. A whey protein supplement made up the protein level in both groups
to 100%. Liquid feed (LF) was given in both groups up to day 56 of age in the
same proportion but with different frequency: once, twice or three times daily. LF
and solid feed were offered individually according to IZ-INRA (2001) standards.
Refusals were recorded daily. Pelleted (¢ 8 mm) concentrate (PC) was given ad
libitum, meadow hay, in the amount of 0.1 to 0.3 kg/day. PC contained, %: wheat
grain 23, barley grain 20, soyabean meal 20, oat grain 15, wheat bran 12.6, rapeseed
meal 3, molasses 3, mineral-vitamin supplement 3, pellet binder 0.3 (Lignobond),
mycotoxin binder 0.1 (Mycobond). The chemical composition of the feed was
determined using AOAC procedures (1990). The results were analysed statistically
by two-way variance analysis using the GLM procedure of the SAS packet (1989).
Differences among treatments were determined using the LSM method.

RESULTS

One kg dry matter of both milk replacers contained on average 237.5+5 g
crude protein (CP), 214.5+0.6 g total digestible protein (TDP) and 1.575+0.005
UFL. One kg of each liquid feed contained 0.194 UFL and 26.5 g TDP. Prior
to weaning, calves of group E consumed, more concentrate and derived mainly
from liquid feed DM, CP and UFL (Table 1). Calves fed milk replacers once
daily, compared to those frequently given MR consumed slightly more (P>0.05)
concentrate and nutrients, but the intake DM and CP from liquid feed was
significantly higher (P=0.03 and P=0.02). Calves receiving milk replacer C had
higher (P<0.05) daily weight gains than in group B (Table 2) and showed better
(P<0.06) feed conversion (Table 3). Calves receiving liquid feed twice daily had
tendency to faster rate of growth than those fed once or three times daily and
showed better feed conversion (P<0.06).

DISCUSSION

The lower weight gains of calves in group E than in group C suggest that
87% of plant protein in CP of MR and its somewhat different composition
negatively affect protein digestibility (Toullec et al., 1994). Once daily
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feeding with MR probably provoked the interest of calves in solid feed and they
consumed more concentrate. However, the digestive tract was not completely
ready to digest solid feeds, conversion was low and consequently calves showed
poorer growth rate and feed conversion (Laerke, 2000).

Table 1. Daily intake of liquid feed, concentrate and nutrients before weaning (56 days of age)

Ttem CMilk repéacer P Fefding frgquencv3 LS Mean SE
Concentrate mixture, kg 0.34 039 0.21  0.40° 0.36* 0.34° 0.56 0.36 0.02
Total DM, kg 1.18 1.26 0.11 1.25 121 1.20 0.67 1.22 0.02
DM of liquid feed, kg 0.82 0.84 0.02 0.82* 0.83° 0.84* 0.03 0.83 0.03
Crude protein, g 260 283 0.01 276 270 268 0.30 279 4.78
CP of liquid feed, kg 190 204 <0.01 194* 198> 198" 0.02 197 1.17
PDIN, g 222 234 0.58 231 227 226 0.82 228 3.16
PDIE, g 219 231 0.05 226 224 223 0.85 224 2.91
UFL 1.67 1.74 0.11 1.73  1.70 1.69 0.79 1.70 0.02

P - level of significance; ** - P<0.05; interaction was not statistically significant (P>0.05)
C - control group (40% plant protein in MR); E- experimental group (87% plant protein in MR)

Table 2. Body weight and weight gains of calves

Milk replacer Feeding frequency Inter-
ltem C E P 1 2 3 P Mean action
Body weight, kg
initial 478 49.6 0.17 478 484 499 039 487 0.65 NS
at weaning 724 69.6 005 688 712 739 0.19 703 1.17 NS
final 143.5 1372 <0.06 1364 143.8 142.1 035 138.8 1.87 NS
Body weight gains, g/day
before weaning 511 428 <0.02 443 481 485 0.56 473 174 NS
after weaning 1112 1056 <0.05 1056 1116 1078 0.20 1086 14.7 X

whole experi-

; 854 791 0.01 796 846 824 0.23 825 12.98 X
mental period

P - level of significance; P>0.05 and NS - differences were not statistically significant (P>0.05)
x - P<0.05

Table 3. Feed conversion rate (per 1 kg of gain) in the whole experimental period

Ttem Mgk repla}ger P feedinz grequencxg P Mean SE
Concentrate, kg 2.46 2.69 0.01 2.61 247 2.66 0.14 2.59 0.04
Dry matter, kg 2.76 3.02 <0.001 2.94° 2,76  2.97° 0.06 2.90 0.04
Crude protein, g 566 623 <0.001 605 569° 611° 0.06 597 8.75
PDL g 375 411 <0.001  400° 376° 4022 0.06 395 5.5

UFL 3.12 3.40 0.001 3.34*  3.15° 3.37% 0.06 3.28 0.04

P- level of significance; P>0.05 - differences were not statistically significant; interaction was not
significant

A significant interaction between kind of milk replacer and frequency of feeding
MR obtained for daily weight gains suggests that 40% of plant protein in milk replacer
and administration of liquid feed twice daily probably have the most beneficial effect
on the development of digestive function in calves (Laerke et al., 2000).
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CONCLUSIONS

A lower content of plant protein in milk replacer ensures better utilization of
nutrients by calves. Twice daily feeding of calves with milk replacers containing
plant protein seems to be a reasonable feeding system for calves.
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STRESZCZENIE

Wyniki odchowu cielat przy réznej czestotliwosci podawania preparatu mlekozastepczego o
réznej zawartosci bialka roslinnego

42 buhajki rasy cb w wieku od 8. do 11. dnia zycia podzielono na dwie grupy: kontrolna - C,
w ktorej 40% preparatu mlekozastgpczego stanowito biatko roslinne, w grupie E-87%, pozostatg
czg$¢ biatka ogdlnego stanowilo biatko serwatkowe. Do§wiadczenie trwato do 120 dnia zycia cielat.
Pasze ptynna skarmiano 1, 2 lub 3x/d, a mieszankg tresciwa (MT) do woli. Przed odsadzeniem
cielgta z grupy E lub pojone 1x/d pobieraty nieco wigcej MT niz buhajki z grupy C oraz pojone 2
i 3x/d. Po odsadzeniu oraz w ciagu calego doswiadczenia na pobranie MT nie wplynat ani rodzaj
ani czgstotliwo$¢ skarmiania preparatu mlekozastgpczego. Cielgta z grupy C rosly szybciej i lepiej
wykorzystywaty paszg.



