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Belgian energy and protein feeding standards
for growing and fattening cattle

Ch. V. BOUCQUE, L.O. FIEMS, B.G. COTTYN and F.X. BUYSSE

National Institute for Animal Nutrition,
Scheldeweg 68, B 9231, Melle-Grontrode (Belgium).

1. Energy

In Belgium, the energy value of feedstuffs for beef cattle is still expressed as starch
units. Nevertheless, there are no standards (energy - requirements) proposed to obtain a
certain daily liveweight gain at a well defined liveweight interval.

In practice, fattening animals are fed to appetite on a complete dry diet, besides straw
or a restricted quantity of hay (to prevent rumen fermentation disorders) on the one side,
and on a mixed ration based on roughages and concentrates on the other hand. Therefore
energetic feedstuffs are used such as cereals (BUYSSE et al., 1966 ; Buysse and EECKHOUT,
1970 ; CoTTYN et al., 1976), sugar beet pulp (BOUCQUE et al., 1976 ; 1978), fodder beets
(CotTYN et al.,, 1970) and maize crops (BoucqQue et al., 1976 ; 1978), which assure a high
daily gain. To reach a growth level of 1 100 g per day with store bulls, the fattening diets
should have an energy content of at least 60 per cent starch equivalents in the dry matter.
As shown in Table 1, an ad libiturm intake of these diets did not result in fat carcases with
Belgian breeds (white blue = BWB, and white red = BWR breed).

2. Protein

Crude protein and digestible crude protein are used to express the protein requirements
for beef cattle. The protein requirements described by the CVB (1979)) of the Netherlands
are often used. At the National Institute for Animal Nutrition Buysse and EeckHout (1970)
and EeckHouT and Buysse (1972) investigated the protein requirements of rapidly growing
young bulls (baby-beef type) of the Belgian white red breed, ad libitum fed with cereal based
diets supplemented with soyabean meal.

They found that within the liveweight range of 200 - 350 kg, a digestible crude protein
content of 10.3 per cent (11.2 per cent crude protein) in concentrate diets (corresponding
with 11.9 and 12.8 per cent in the dry matter respectively) resulted in a reduction of the
growth rate and an unfavourable feed conversion, while the feed intake was not depressed.
Between 350 and 480 kg 10.3 per cent digestible crude protein (11.2 per cent crude protein)
in the concentrate diet (based on 82 and 92 per cent cereals) was sufficient for maximum
growth ; daily feed intake was significantly higher compared to the 14.2 per cent digestible
crude protein level (15.2 per cent crude protein) ; feed conversion was not significantly diffe-
rent. The performances are summarised in Table 2.

BoucquEjer al. (1978; 1979) investigated the impact of the protein content in the ration on
the performances of fattening store bulls with dried sugar beet pulp diets and maize silage diets.
A content of 7.9 and 8.4 per cent digestible crude protein (12.1 and 12.2 per cent crude protein) in
the dry matter and a daily digestible crude protein intake of 6.2 and 6.9 g/kg W7 resulted in
daily gains of 1108 and 1269 g for maize silage and dried sugar beet pulp rations respectively.
The explanation of this discrepancy must be found in a different energy intake of ca 7 g starch units
per kg W® 75, There is good evidence that there is also a difference in protein degradability bet-
ween maize silage and dried sugar beet pulp (MEeRTENS, 1977). Further research is necessary.
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TABLE 1
PERFORMANCES OF FATTENING STORE BULLS ad ltbitwn FED WITH SEVERAL ENERGETIC
DIETS
Breed BWB BWB BWB BWB BWR
Diets - basic feedsturr (G P DO etare  relles
pulp mai?e barley
grain
- Zig;‘ig;giie 1% LW - 1% LW 1% LW 50-25%
E“egggEdizsém’ of diet 69.4 74.9 71.3 85.3 77.6
Number of bulls 78 20 30 20 23
Initial weight (kg) 278.1 242.1 277.7 ~275.6 216.9
Final weight (kg) 565.7 630.2 574.2 563.7 528.8
Experimental days 343.2 305.8 215.6 201.4 237.6
Daily gain (g) 1183 1269 1375 1431 1313
Daily feed intake (kg)
- complete diet - 9.12 - - 8.14
- maize crop 17.67 - - 7.08 -
- concentrate 4.05 - 4.55 4.04 -
- fodder beets - - 21.25 - -
- grass hay - - 0.37 - -
Nutrient intake (g/kg WO-'2)
- dry matter 80.5 8l.4 87.2 79.6 80.8
- starch units 55.9 61.0 62.2 67.9 62.7
Dressing pércent 63.2 63.3 62.6 63.1 61.5
Carcase composition (%) (n = 10)
- meat - 67.8 65.5 - 64.0
- fat - 17.6 21.0 - 22.1
-~ bones - 14.6 13.5 - 13.9
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TABLE 3

EFFECT OF PROTEIN LEVEL ON GROWTH RATE AND FEED EFFICIENCY OF FATTENING
STORE BULLS

Diet 95¢% dried beet Maize silage a.l.

pulp Conc.: 0.75% LW
Composition of DM (%)
- crude protein . 10.7. 12.2 lo.1 12.1
- digestible crude protein 6.9 8.4 6.0 7.9
~ starch equivalents 74.6 74.9 68.0 68.2
Number of bulls 20 20 33 33
Initial weight (kg) 240.9 242.1 287.1‘ 287.8
Weight at 140 days (kg) 38L.9 433.6 424.7 449.3
Final weight (kg) 565.3 630.2 556.8 584.9
Experimental days 306.8 305.8 270.8 268.,2
Daily gain
- from start to 140 d 1 007" 1 3687 983 1 1542
- from 140 d to end 1 1ooy 1186 1 olo 1 058
- from start to end 1 057 1 269 996% 1 108

.75

Daily intake (g/kg WO )
- dry matterxr 76.7 81.4 76.0 78.6
- crude protein 8.2 9.9 7.7 9.5
~ dig. crude protein 5.3 6.9 4.6 6.2
- starch units 57.2 61.0 51.8 53.7
Feed conversion (g/kg)
- crude protein 698 745 720 820
- digestible crude protein 452 516 430 540
- starch units 4870 4580 4830 4630

A B
Dressing percent 61.1 63.3 63.1% 63.9°
Carcase composition (%) (n = 9j (n = 10)
- meat 68.5% 67.87 - -
- fat 16.8% 17.6 - -
- bones 14.7% 14.6% - -
Carcase blockiness (kg/cm) 2.6" 2.9B - -

a, A .... values on the same line with different superscripts are

significantly different (P < 0.05 or < 0.01)
*
Determined with sheep in digestibility trials.
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LaMBOT e al. (1979) found comparable results : the optimum crude protein concentration
for growth and nitrogen utilisation is about 13.3 - 12.2 and 11.4 per cent at body weights
of 250, 350 and 450 kg. The effect of the ration protein content is presented in Table 3.
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Danish energy and protein feeding standards
for growing and fattening cattle

H. REFSGAARD ANDERSEN and J. FOLDAGER

The National Institute of Animal Science
Rolighedsvej 25, DK 1958 Copenhagen V, Denmark

Introduction

In Denmark the energy value of feeds as well as the energy requirements of growing
animals and milking cows are still expressed as Scandinavian Feed Units (SFU). One SFU
is equivalent to the energy content of 1 kg barley (85 per cent dry matter). The advantages
of this system are the additivity of energy values of feeds, the simplicity of estimating ration
composition for a given production, and the expected production from a defined ration.

The requirements for protein are expressed as digestible crude protein (DCP).



