N

N

Body condition scoring in relation to changes in body
weight and performance in Belgian Blue double-muscled
beef cows

Leo O. Fiems, Wim van Caelenbergh, Sam de Campeneere, Daniél L. de
Brabander

» To cite this version:

Leo O. Fiems, Wim van Caelenbergh, Sam de Campeneere, Daniél L. de Brabander. Body condition
scoring in relation to changes in body weight and performance in Belgian Blue double-muscled beef
cows. Animal Research, 2006, 55 (2), pp.121-130. hal-00890078

HAL Id: hal-00890078
https://hal.science/hal-00890078v1

Submitted on 11 May 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-00890078v1
https://hal.archives-ouvertes.fr

Anim. Res. 55 (2006) 121-130 121

© INRA, EDP Sciences, 2006

DOI: 10.1051/animres:2006001 .. .
Original article

Body condition scoring in relation to changes in body
weight and performance in Belgian Blue
double-muscled beef cows

Leo O. FIEMS*, Wim VAN CAELENBERGH, Sam DE CAMPENEERE,
Daniél L. DE BRABANDER

CLO-Department Animal Nutrition and Husbandry, Scheldeweg 68, 9090 Melle, Belgium

(Received 1 July 2005 — Accepted 6 January 2006)

Abstract — The relationship between the body condition in Belgian Blue double-muscled cows
and the performance of cows and calves has been studied over a 5-year period. One hundred and
twenty-six cows, with a mean initial parity of 1.6 + 1.1 were involved. During each winter, they
were fed 100, 90, 80 or 70% of their energy requirements (140-day restriction period). At the end
of April, all cows were turned out on pasture in identical circumstances (re-alimentation period).
Half of the cows were suckled by their offspring; the other cows were dried off following calving
and colostrum collection. Body condition score (BCS; scale 0 to 5) was determined at the start and
end of the restriction period and the re-alimentation period, at monthly intervals and at calving.
Two hundred and thirteen parturitions were involved, of which 63% occurred during the first half of
the year. BCS (mean of monthly observations) was lower (P < 0.001) in primiparous (1.45) cows
than in cows with two (1.69) or more parturitions (1.81). BCS (mean of monthly observations)
was lower in suckling cows (1.51) than in dry cows (1.79; P < 0.001). BCS (mean of monthly
observations) was reduced by energy restriction from 1.75 to 1.56 (P < 0.001). BCS-change during
the restriction and re-alimentation periods was related to body weight change (R*> = 0.538). BCS-
change was negative during the restriction period, but it was more than compensated for during
the re-alimentation period. BCS at calving was not related to the length of the subsequent calving
interval. Cows with a BCS less than 1.5 at calving, yielded less milk and calf performance was
reduced when compared with those with a BCS over 1.5. The dams of calves that died at birth had
a lower BCS at calving (1.45) than the dams of surviving calves (1.75; P = 0.044). Open cows at
9 months postpartum had a higher BCS at calving (1.78) than cows that became pregnant within
9 months postpartum (1.50; P < 0.001). Consequently, it is difficult to define a universal optimum
BCS for double-muscled cows, resulting in a maximal milk production and calf growth, a low calf
loss and cow culling rate and a calving interval of approximately one year.

body condition / body weight / cow / double-muscling / calving interval / milk yield / calf
performance

Résumé — Relation entre la note d’état d’engraissement et les performances des vaches Blanc
Bleu Belge culardes. La relation entre la note d’état d’engraissement (NEE) des vaches et les
performances des vaches et des veaux a été vérifiée avec cent vingt-six vaches Blanc Bleu Belge
culardes pendant cinq années. Les animaux avaient une parité moyenne de 1,6 + 1,1 au début.
Pendant chaque hiver, elles ont été affouragées a 100, 90, 80 ou 70 % de leurs besoins énergétiques
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(140 jours ; période de restriction). Toutes les vaches ont été mises au paturage dans des conditions
identiques a partir de la fin avril (période de compensation). La moitié des vaches ont allaité leur
veau, tandis que les autres vaches ont été taries apres collection du colostrum. La NEE (0-5) était
déterminée au début et a la fin de la période de restriction et de la période de compensation, chaque
mois et aussi au moment du vélage. Il y avait 213 vélages, dont 63 % pendant la premiere moitié de
I’année. La NEE (moyenne des observations) était plus faible (P < 0,001) chez les primipares (1,45)
que chez les vaches a deux (1,69) ou plus de vélages (1,81). La NEE (moyenne des observations)
était plus faible chez les vaches allaitantes (1,51) que les vaches taries (1,79 ; P < 0,001). La
NEE (moyenne des observations) a été réduite de 1,75 a 1,56 par une restriction énergétique (P <
0,001). Le changement de la NEE pendant les périodes de restriction ou de compensation était lié
au changement du poids (R? = 0,538). Le changement de la NEE était négatif pendant la période de
restriction, mais il était plus que compensé pendant la période de compensation. La NEE au vélage
n’était pas clairement liée avec I’intervalle vélage-vélage suivant. Une NEE au vélage inférieure
a 1,5 a diminué la production laitiére et la croissance des veaux. La NEE au vélage des méres
des veaux morts a I’dge de 16 semaines (1,45) était plus faible que chez les meres des veaux en
vie (1,75 ; P = 0,044). Les vaches non-gestantes 9 mois apres le dernier vélage avaient une NEE
au vélage plus élevée (1,78) que les vaches en gestation 9 mois apres le dernier vélage (1,50 ;
P < 0,001). Par conséquent, il est difficile de définir une NEE optimale universelle pour les vaches
culardes, qui conduise a une production laitiere et une croissance du veau maximales, des taux
faibles de mortalité des veaux et de reforme des vaches, et un intervalle vélage-vélage d’a peu pres
un an.

état d’engraissement / poids vif / vache / culard / intervalle vélage-vélage / production laitiere /

performance de veau

1. INTRODUCTION

Several authors [16,25] have proposed
a body condition scoring system to esti-
mate body fat depots. The systems vary
from a 6 to a 9-point scale and are aimed
at estimating subcutaneous fat cover. One
system was introduced for fatter Anglo-
Saxon breeds [16] as well as leaner con-
tinental breeds [1]. However, none of the
existing systems was designed for use in
double-muscled cows. Therefore, its ap-
plicability in the latter animals may be
questionable, since ribs, hips, backbones
and tail head tend to be embedded in a
muscle mass rather than in adipose tis-
sue. Nevertheless, a good relationship was
found between BCS (body condition score)
in double-muscled cows and the chemical
composition of the empty body weight [9].

Bellows and Short [4] stated that a re-
duced pre-calving feeding level decreased
BCS at calving and reduced the birth
weight of the calf. Wright et al. [26],
Richards et al. [20] and Laflamme and
Connor [14] reported a negative correla-
tion between BCS at calving and the post-

partum anoestrous interval. According to
Houghton et al. [12], pregnancy rate was
affected by cow BCS at parturition com-
bined with a change in BCS prior to breed-
ing. However, as concluded by Wright and
Russel [27], BCS may be a cheap and non-
destructive method to assess body compo-
sition, making it a useful aid to the man-
agement of suckler cows.

The primary objective of this study
was to examine the effects of BCS on
body weight change and calving interval
of Belgian Blue double-muscled beef cows
and birth weight and performance of their
calves.

2. MATERIALS AND METHODS

One hundred and twenty-six Belgian
Blue double-muscled (BBDM) cows were
used in an experiment that commenced in
December 1998 and ended in the spring
2004. The parity at the start of the exper-
iment averaged 1.6 + 1.1, ranging from
1 to 6. At the onset, the cows were di-
vided into four comparable groups (E100,
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E90, E80 and E70), based on BW (body
weight), parity and BCS. During each in-
door period (140 days commencing on the
first Thursday of December each year; re-
striction period) the cows in the respec-
tive groups received 100, 90, 80 or 70%
of their energy (E) requirements. The ba-
sic diet consisted of maize silage and straw
(80/20 on a dry matter basis) and 0.5 kg
of a mineral-vitamin-premix. It was sup-
plemented with an appropriate amount of
soybean meal and/or urea to meet pro-
tein requirements, depending on the phys-
iological state of the cow (lactating, dry or
gestating). This restriction period was fol-
lowed by a re-alimentation period, where
cows were turned out to similar pastures at
the end of April each year. The cows were
grazed in different groups to prevent in-
breeding, since service bulls were used for
reproduction. Suckling cows were grazed
separately to make calf care easier. In case
of a lack of grass towards the end of the
grazing period, they were confined and re-
ceived a maize silage diet, fed at 125% of
their energy requirements.

No oestrus synchronisation was applied.
The calvings occurred throughout the year,
with 36, 27, 20 and 17% of the partu-
ritions during the respective quarters of
the year. Half of the cows were suck-
led by their calves, while the remainder
were dried off after calving and colostrum
collection. These calves were artificially
reared. Individual milk intake of suckling
calves was measured every four weeks by
the weigh-suckle-weigh technique [2]. The
cows were culled if they were not pregnant
within nine months after the last parturition
(based on rectal palpation). Other reasons
for culling were perimetrial adhesions and
mortality.

BCS was determined by at least two
technicians at the start and the end of
the restriction and the re-alimentation pe-
riods, and at calving. It was also recorded
monthly in the course of the aforemen-
tioned periods. Before the experiment,

technicians received an ad hoc training af-
ter two authors had followed training at
INRA-Theix, France. The BCS-system has
been described by Agabriel et al. [1] and
ranged between 0 (extremely thin) and
5 (very fat). This system was preferred,
since it has been tested in continental Eu-
ropean beef breeds, such as Charolais and
Limousin.

The effects of parity, calf rearing
method and energy restriction on BCS
were investigated. The relationship be-
tween BCS-change and BW-change during
the restriction and the re-alimentation pe-
riods was also investigated. BW was the
mean of weight records taken on two con-
secutive days at the start and the end of the
period of restriction and at the end of the
re-alimentation period. In addition to the
observed BW, an individual corrected BW
was calculated based on the total weight
of the foetus, foetal fluids and membranes
(conceptus weight, CW,) at day t after con-
ception, according to the model of Ferrell
et al. [8] CWZ = 470.1 e(0.02l7—0.00001611)z’
multiplied by ABW/60.2. ABW was the in-
dividual difference between pre- and post-
calving cow BW, and 60.2 was the mean
CW, at parturition in the experiment of
Ferrell et al. [8]. The effect of BCS at
calving on calving interval and calf per-
formance from birth to 16 weeks of age
was examined. Therefore, the cows were
divided into three classes according to their
BCS at calving: group 1: BCS < 1.5,
group 2: 1.5 < BCS < 2 and group 3: BCS
> 2.0 in order to determine the effects of
BCS at calving on cow milk yield and calf
performance.

The data were analysed by analysis of
variance, regression analysis or Chi-square
test using SPSS [23].

3. RESULTS

The 126 cows yielded 3870 monthly
values of BCS. Besides, 546 values were
generated at the start and the end of the
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Table I. Effect of energy level in winter, parity and calf rearing method on mean body condition

score (BCS) and body weight (BW, kg).

No. of observations BCS BW
Energy level (E, %) 100 971 1.75% 651*
90 1026 1.69° 656*
80 919 1.56° 639°
70 954 1.61¢ 642°
Parity (P) 1 1251 1.45% 5912
2 1212 1.69° 659°
>3 1407 1.81¢ 691¢
Calf rearing Suckling 1802 1.51% 629*
method (CRM) Rearing 2068 1.79° 665"
Pooled SD 0.58 69
Significance Energy level < 0.001 < 0.001
Parity < 0.001 < 0.001
Calf rearing method < 0.001 < 0.001
ExP <0.001  <0.001
E x CRM 0.045 < 0.001
P x CRM < 0.001 0.021
E X P x CRM 0.070 0.012

 Values per factor within columns with the same superscripts are not different (P > 0.05).

restriction period and the re-alimentation
period. This figure was higher than twice
the number of cows involved. First, the
calving interval was longer than one
year; so, this interval did not correspond
with the joint duration of restriction and
re-alimentation periods. Another reason
was that data from culled cows that had a
complete restriction or re-alimentation pe-
riod after the last parturition were also in-
cluded. Two hundred thirteen calves were
born out of these 126 cows and 8 abortions
took place. The abortions were equalised
with parturitions with regards to parity.
The values of BCS were correlated
among evaluators (P < 0.001) and ranged
between 0.40 and 0.85. The values pre-
sented here are means of all evaluators.
The data were divided into three classes,
according to cow parity: 1 (primiparous
cows), 2 (cows with two parturitions) and
3 (cows with three or more parturitions).
The mean parity of cows in group 3 aver-
aged 3.6 +£0.8. The means of BCS and BW

(Tab. I) were significantly affected by en-
ergy level in the winter (P < 0.001), par-
ity (P < 0.001) and calf rearing method
(P < 0.001). Restricted cows were lighter
and had a lower BCS. BW was similar
for E100 and E90, and for E80 and E70,
but weights of E100 and E90 were dif-
ferent from those of E80 and E70. BCS
was similar for ES0 and E70, while these
two groups and E100 and E90 were differ-
ent among themselves. BCS and BW were
different between each parity class. Suck-
led cows had a lower average BCS and
BW than non-suckled ones. Interactions
were found between these three factors
(P < 0.070). The relationship between the
BCS-change and BW-change from the start
to the end of each restriction period and
each subsequent re-alimentation period for
primiparous cows (194 observations), sec-
ond calving cows (188 observations), or
multiparous cows (164 observations), and
all cows (546 observations) is shown in
Figure 1. About 0.55 of the variation in
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Figure 1. Relationship between the BCS-change and BW-change during the restriction and the
subsequent re-alimentation period for 1: primiparous cows; 2: cows with two parturitions, 3: cows
with three and more parturitions, 4: all observations.

BW could be explained by the variation in
BCS. A similar effect was found for each
group of cows. The relationship could not
be improved by the use of the cow BW cor-
rected for the gravid uterus.

The effect of period (restriction vs. re-
alimentation), energy level (E100 to E70),
parity (class 1-3) and calf rearing method
on change of BCS and BW from the start
to the end of the restriction period and the
subsequent re-alimentation period is given
in Table II. Significant differences occurred
for both parameters between periods as
a consequence of energy restriction dur-
ing the winter period and compensatory
growth during the subsequent grazing pe-
riod. The loss of BCS and BW during the
restriction period was more than compen-
sated for during the re-alimentation period.
Energy level and calf rearing method af-
fected BCS and BW at the start and end
of the restriction period and the subse-
quent re-alimentation period, but changes
of BCS and BW were not different. BCS-
change and BW-change were mostly not

affected by parity, except that BW-change
was larger in primiparous than in cows
with three or more parturitions. There was
a tendency (P = 0.098) for a smaller BCS-
change in primiparous cows than in cows
with three or more parturitions. Most inter-
actions between period, energy level, par-
ity and calf rearing method (not shown in
Tab. IT) were not significant. Significant in-
teractions (P < 0.05) occurred between
period and energy level, period and par-
ity, and period, energy level and calf rear-
ing method with regards to BCS-change,
and also between period and energy level,
period and calf rearing method, and pe-
riod, energy level, parity and calf rearing
method with regards to BW-change.

The calving interval averaged 419 days,
and was not related to the BCS at calv-
ing, neither for the whole data set, nor
when examined according to the calf rear-
ing method or cow parity or energy level
(R? < 0.050). However, the effect of BCS
at calving on subsequent calving interval
may be masked by the fact that the cows
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Table II. Body condition score (BCS) and body weight (BW, kg) at the start and end of the restric-
tion and the re-alimentation periods, and changes during these periods.

No. of observations BCS BW
Start End  Change  Start End  Change

Period

Restriction 293 1.89* .51 -0.38  666* 623* —432

Re-alimentation 253 143> 2.11°  0.68° 599° 699° 100°
Energy level

100% 138 1.76* 1.93*  0.17* 640* 672* 328

90% 144 173 1.89°  0.16* 643° 670 27%

80% 131 1.54¢ 1.69°  0.15° 619° 648° 29%

70% 133 L.60>*  1.73°  0.13* 627 653° 26*
Parity

1 194 1.51° 1.59*  0.08* 576% 612% 36°

2 188 1.69° 1.86°  0.17° 645° 672° 27%

>3 164 1.78¢ 1.98°  0.20° 676° 698°¢ 22°
Calf rearing method

Suckling 277 1.57% 171 0.14* 617* 643* 26°

Rearing 269 1.75° 1.91°  0.16° 647° 679° 32°
Pooled SD 0.69 0.60 0.64 68.6 61.1 60.3
Significance

Period <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Energy level 0.008 0.002 0978 0.017 0.002 0.874

Parity <0.001 <0.001 0200 <0.001 <0.001 0.069

Calf rearing method <0.001 <0.001 0.822 <0.001 <0.001 0.276

# Values per factor within columns with the same superscripts are not different (P > 0.05).

were eliminated if they were not pregnant
within nine months after the last parturi-
tion. Therefore, data were re-allocated into
three classes: data from cows that were re-
bred within nine months after the last par-
turition (n = 218), data from cows that
were not re-bred within nine months af-
ter the last parturition (open cows; n =
50), and data from cows that aborted (n =
8). BCS at calving averaged 1.50 + 0.47,
1.78 = 0.50 and 1.72 + 0.49, respectively.
The values were different between cows
that were re-bred or not within nine months
after the last parturition (P < 0.001), while
cows that aborted did not differ signifi-
cantly from the other groups. An investiga-

tion of the cows, culled for the reason that
they were not pregnant nine months after
the last parturition, did not show an effect
of energy level (P = 0.895) on mean parity
at culling (3.1 + 1.4). Calf rearing method
had no influence on frequency of culling
(P = 0.785). Dividing data into 3 classes
according to BCS at calving resulted in
more open cows 9 months after parturi-
tion, when BCS was higher (P = 0.018).
In class 1 (BCS < 1.5; n = 124), 2 (BCS
1.5t0 2; n = 96) and 3 (BCS > 2; n = 40)
there were 12.9, 20.8 and 32.5% of cows,
respectively, which were not pregnant. The
corresponding values for BCS at calving
were 1.17,1.73 and 2.34.
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Table III. Effect of body condition score (BCS) at calving on milk yield of the dams (kg per d) and
average daily gain of the calves (birth — weaning, kg per d).

BCS-class Pooled P-value
<15 1.5<BCS <2 >2 SD
No. of cow-calf pairs 62 41 17
Mean BCS 1.23% 1.74° 2.42¢ 0.22 < 0.001
Dam milk yield* 6.54% 7.60° 7.542® 1.62 0.051
Calf daily gain* 0.90* 1.00° 0.96% 0.16 0.014

 Values with the same superscripts are not different (P > 0.05).

* Cow parity and calf sex as covariates.

The birth weight of all calves averaged
52.3 kg and was not related to dam BCS at
calving (R?> = 0.003). Eleven calves were
lost within 16 weeks after birth. One of
the calves was crushed by the dam within
24 hours after birth (E = 90%). Other
losses were due to stillbirth (n = 1), peri-
natal death (n = 3) or death in the course
of this 16 week-period because of illness
(n = 6). Four calves with illness died be-
tween day one and one week after birth.
The dams of the calves lost before the age
of 16 weeks had a lower BCS at calving
than the dams of surviving calves: 1.45 vs.
1.75; P = 0.044. Most calves died within
E = 70% (6 of 54 calves born). Within E
80% (n = 51), 90% (n = 55), or 100%
(n = 53), 2, 1 and 1 calves were lost, re-
spectively. The crushed calf was not in-
cluded. There was a tendency for a higher
calf loss when the energy level was re-
duced (P 0.075). BCS-class (BCS at
calving) also affected calf losses. Out of
77, 88 and 47 births within the respective
classes, 6, 2 and 2 calves died before an
age of 16 weeks, or 7.8, 2.3 and 4.3%, re-
spectively (P = 0.245).

Daily mean milk yield (milk intake by
the calf) was 7.0 + 2.2 kg. Within the
cow-calf pairs, dam BCS at calving only
showed a small positive correlation with
calf milk intake (r = 0.314) and average
daily gain (r = 0.303). Nevertheless, a di-
vision of the suckling cows into classes
according to BCS at calving resulted in

a higher milk yield for cows of class 2
and an improved average daily gain of the
calves (Tab. III). To investigate if BCS at
calving exerted a positive affect on calf
vigour, daily gain was also calculated with
milk yield as the covariate. This analysis
showed no clear effect of dam BCS on calf
live-weight gain (P = 0.219).

4. DISCUSSION

The present study shows that the mean
BCS in BBDM cows is considerably lower
than that reported for other breeds, using
a comparable BCS-system [12,26]. It also
confirms that the use of a BCS, originally
designed for non-double-muscled cattle,
can contribute significantly to a good man-
agement of BBDM cows, regardless of
their low level of body fatness.

The lower BCS of primiparous cows
and the smaller change of BCS observed
in this study were in accordance with the
estimation of body composition of BBDM
cows [9]. On the contrary, a larger BW-
change was found in these cows. This was
not unexpected, since the age at first calv-
ing averaged 830 days, meaning that these
cows were not yet full-grown. So, BW-
change was characterised by a markedly
lower fat deposition in these young cows.
Boadi and Price [7] also reported that older
cows were heavier and had a higher BCS
than young cows.
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BCS may offer a good indication of
body reserve tissues, since BW rises with
increasing BCS. The relationship seemed
valid in young cows as well as in mature
cows. When there was no BCS-change,
primiparous cows and cows with two calv-
ings showed an increase of BW. On the
contrary, there was hardly a BW-change
at a constant BCS in older cows (Fig. 1),
which is a reflection of the fact that mature
BW was achieved in these cows. Neverthe-
less, Table II shows that BW increased by
22 kg in older cows. This may not be due to
the age of the cows, but it may be provoked
by better condition, since BCS-change av-
eraged 0.20 units.

The energy restriction during the indoor
period, followed by a catch-up period on
pasture, clearly showed a cyclic change of
BW and BCS. Consequently, BBDM cows
were also able to mobilise body reserves
during periods of undernutrition, and to re-
cover the lost BW and energy reserve af-
terwards. However, the catabolism of body
reserves can not go on without impunity,
since dams of lost calves had a lower BCS
at calving than dams of surviving calves
(P =0.044).

It can be concluded from Figure 1
that one unit increase in BCS corresponds
with a gross increase of weight of 95,
79 and 76 kg, respectively in primiparous
cows, second calving cows and multi-
parous cows. In addition to cow BW,
this change included the weight of foe-
tus, foetal membranes and fluids for some
cows. The equivalent BW increase, cor-
rected for gestation, amounts to 81.5, 74.5
and 73.5 kg. It is surprising that the re-
lationship between BCS-change and BW-
change, corrected for gestation, was not
improved, but no explanation can be given.
However, this statement makes it easier to
apply BCS in practice without the need
for a weight correction during pregnancy.
Wright and Russel [27] reported that one
unit change in BCS corresponded with a
range of 61 to 110 kg BW in non-pregnant

mature cows of different genotypes. The
approach in the current study and in the
one of Wright and Russel [27] was slightly
different. Data analysis was based on a re-
gression between BCS-change and BW-
change, or a regression between BCS and
BW, respectively. However, some compo-
nents of non-adipose body growth are in-
cluded within the estimate of BW-change
in both cases [9, 28]. While only mature
cows were involved in the experiment of
Wright and Russel [28], about one third
of the data were from primiparous cows
in our experiment. As reported previously
[9], the empty body of younger cows con-
tained more protein and tended to have less
fat.

Calving interval was relatively long in
our experiment in comparison with most
literature data. A reason for this longer in-
terval may be due to caesarean at partu-
rition and the development of perimetrial
adhesions as a consequence [24]. Calving
interval was not related to BCS at calving
in our study. However, a lot of experiments
showed that a BCS at calving lower than 5
on a 9-point scale [5,19,21,22] or lower
than 3 on a 6-point scale [12, 13] resulted
in a longer calving interval, or a longer
anoestrus period [14, 15, 20, 26]. Our re-
sults suggest an opposite effect of BCS on
fertility: open cows at nine months postpar-
tum had a higher BCS at calving. Bearden
and Fuquay [3] mentioned that excessive
energy intake may provoke a low concep-
tion rate and abortion. Houghton et al. [12]
reported that cows with a BCS at breeding
of more than 3 had over a 29-percentage re-
duction in first service conception rate than
thinner cows. Excessive energy intake will
increase BCS. It is clear that a BCS of 2 in
double-muscled cows can not be labelled
as a consequence of an excessive energy
intake.

In addition to the effect of BCS on
calving interval reported in the literature,
a greater BCS at calving has resulted in
calves with a heavier birth weight [12,22].
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Morrison et al. [17], however, found no ef-
fect of BCS on calf birth weight, which is
in accordance with our findings.

Experiments dealing with the effect of
BCS on calf survival are scarce. However,
if a low BCS is due to a nutritional stress,
it may have a detrimental effect on im-
munoglobulin absorption [6, 11]. A re-
duced immunoglobulin transfer, in turn,
may increase calf morbidity and mortal-
ity. Odde et al. [18] reported a decreasing
concentration of immunoglobulins in the
serum of calves when BCS at calving of
primiparous cows was reduced from 6 to
3 on a 9-point scale. In this study, an ex-
planation is difficult, since 9 of 11 calves
were lost before the end of the first week
after birth. Nevertheless, dam BCS at calv-
ing seems to be related to calf vigour.

Data relating to milk production and
BCS are again limited. Goehring et al.
[10] compared two groups of primiparous
cows fed at 100 or 85% of NRC energy
requirements. The low energy group lost
0.3 BCS units during a 130-d postpartum
period, while the high energy cows main-
tained BCS. Daily milk production of the
100 and 85% energy groups averaged 6.0
and 5.1 kg at 60 days after calving, and 5.7
and 4.9 kg at 90 days after calving, respec-
tively. Corresponding calf weights at 130 d
after birth were 117.2 and 104.6 kg, which
was significantly different (P < 0.05).
These results are not in accordance with
our findings. Goehring et al. [10] reported
milk yield values that were 14 to 30%
lower than in BBDM cows, but this may be
partly explained by the use of primiparous
cows which have a lower milk production
than mature cows.

5. CONCLUSIONS

It appears that the application of a body
condition scoring system, which was not
designed for double-muscled beef cows,
can be a simple non-destructive technique
in Belgian Blue breeding cows. It offers an

indication of body reserves. Consequently,
it allows appropriate dietary changes to be
made in order to achieve a desirable body
condition. The optimal range of BCS for
BBDM cows may be 1.5-1.8, although it is
not easy to define an optimum BCS, since
a value at calving below 1.5 resulted in less
open cows at 9 months after calving, while
dams with a mean BCS of 1.74 yielded
more milk and resulted in a better calf per-
formance. Since the optimal range is small,
it may be important to determine BCS as
precise as possible.
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