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Abstract Groups of bulls were castrated at birth
(CB), 6 months of age (C6), or 12 months of age
(C12) to test the hypothesis that age at castration
had no effect on subsequent liveweight or carcass
weight but can be used to manipulate carcass
fatness. There was no significant difference in
carcass weight among the groups (287, 292, and
288 ± 3 kg for CB, C6, and C12, respectively).
Liveweight gain (LWG) from birth to 6 months was
lower for CB than for C6 or C12 (1.08 ±0.02 kg d"1

versus 1.15 ± 0.02 kg d~' P < 0.01). For several
measures of carcass fatness there was a linear trend
for increasing fatness with decreasing age at
castration. For example, fat depth increased (6.9,
7.7, and 9.3 ± 0.06 mm, P < 0.05) and weight of
channel fat increased (7.95, 8.64, and 9.03 ± 0.55)
for the C12, C6, and CB treatments, respectively.
Varying the age of castration may be used as a tool
to manipulate carcass fatness to meet market
specifications.
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INTRODUCTION

In previous work, varying the age at castration of
post-pubertal bulls had no effect on their subsequent
liveweight or carcass weight when slaughtered at
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the same age, but the fatness of the carcasses
increased as age at castration decreased (Knight et
al. 1999a, 1999b). These studies suggested that if
the same effect of age at castration occurred inpre-
pubertal bulls, then late castration of early-maturing
breeds could reduce the incidence of over fatness
whereas early castration of late-maturing breeds
could increase carcass fatness and meat quality
(Knight et al. 1999a). The aim of the experiment
reported here was to determine the effects of
castrating Angus and Hereford x Friesian bulls at
birth, 6, or 12 months of age on growth rates, carcass
weights, and meat quality, especially carcass
fatness.

MATERIALS AND METHODS

All animal treatments and castration techniques
used in the experiment were approved by the
Palmerston North Crown Research Institutes
Animal Ethics Committee under the Animal
Protection (Codes of Ethical Conduct) Regulations
1987. Twenty-four Angus (A) and 35 Hereford x
Friesian (HF) bulls calves born in July-August 1997
at AgResearch, Flock House, New Zealand, were
weighed and ear tagged at birth, and then allocated
within genotype to 3 treatment groups. One group
was castrated at birth using rubber docking rings
(CB), a second group was surgically castrated on
27 January at about 6 months of age (C6), and the
third group was surgically castrated on 15 July 1998
at about 12 months of age (C12). Immediately after
castration of C12 the steers were divided on
liveweight within treatments and genotype into 2
slaughter groups for ease of management. The
heavier group was slaughtered on 20 April 1999
and the lighter group on 25 May 1999 at approx-
imately 21 months of age.

Fasted liveweights, after 24 hours off feed but
with access to water, were recorded before the
castration of the C6 and C12 groups, and before
the mobs were trucked to slaughter at Manawatu
Beef Packers (MBP) Ltd, Feilding. The perinephric
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and pelvic fat (PPF) was removed from each carcass
and weighed before the carcass was weighed.
Carcasses were chilled for 24 hours and subcu-
taneous fat depth was measured over the 12th rib at
a point over the M. longissimus lumborum (LD),
approximately one quarter of the distance from its
lateral edge. A second measure of fat depth was
made at a site (GR) midway over the M. serratus
dorsalis. Both measurements were made on each
side of the carcass and the mean calculated. A length
of striploin starting from the 13th rib was removed
from one side of each carcass and the area of the
LD (eye-muscle area; EMA) was measured by the
method described by Knight et al. (1999b). The
colour of the lean meat and subcutaneous fat were
measured using a Minolta Chromameter as
described by Knight et al. (1996). The L* value
measures the brightness, the a* value measures the
redness, and the b* value measures the yellowness
of the meat or fat. The percentage of fat and water
in the LD were measured using a Near Infrared
Reflectance Spectrophotometer (Smith etal. 1995).
Standard carcass measurements were made by MBP
staff. These included carcass weight, dressing out
percentage, ultimate muscle pH of the LD at the
13th rib, and scores for carcass fat cover (1 = no
fat; 17 = excessive fat cover), marbling (1 = no
marbling; 12 = very high marbling), fat colour (1 =
white fat; 7 = very yellow fat), and meat colour (1
= bright red; 7 = dark red-purple).

Statistical analysis
PROC GLM (SAS Institute 1990) was used to
analyse birth weight, fasted liveweight, liveweight
gain (LWG) calculated from the fasted liveweights,
carcass weight, and all the carcass traits. Birth
weight was included as a covariate in the analyses
of fasted liveweight, LWG, and carcass weight. All
analyses included genotype and slaughter group as
main effects but since there were no treatment by
slaughter group or genotype by slaughter group
interactions the slaughter group effects are not
reported. In the analyses of carcass traits, carcass
weight was not included as a covariate since it was
not significant when genotype and slaughter group
were included in the model. Means are presented
with the SEM.

RESULTS

There was no difference in the birth weight among
the 3 treatments but the CB had lower (P < 0.01)

LWG than C6 and C12 from birth to 6 months of
age (Table 1). This resulted in a lower (P < 0.05)
fasted liveweight at 6 months of age for CB than
for C6 and C12. There were no subsequent
significant differences in fasted liveweight or LWG,
although the LWG from 6 to 12 months of age of
0.34 ±0.02 kg d'1 of all groups was low. There
were no significant differences in carcass weight
among the groups.

Fat depth was greater (P < 0.05) for the CB than
for the C12 with the C6 being intermediate. Similar
trends (P > 0.05) were found for weight of PPF,
GR, fat cover score, and percentage fat in the LD.
The percentage water in the LD was lower
(P < 0.05) for CB than for the C12 with the C6 being
intermediate. There were no differences among
treatments in the other carcass traits.

The HF had higher birth weights than A
(/>< 0.001; 40.2 ± 0.9 kg versus 34.9 ± 0.7 kg).
They also had higher (P < 0.001) LWG than A from
birth to 6 months of age (1.16 versus 1.09 ± 0.02
kg d'1 for HF and A, respectively) and from 6 to 12
months of age (0.41 versus 0.28 ± 0.02 kg d"1 for
HF and A, respectively). The combined effect of
the higher birth weight and LWG to 12 months of
age resulted in all fasted liveweights being higher
(P < 0.01) for HF than for A. The HF carcasses
were heavier (P < 0.01) than for A (299 versus 277
± 3 kg for HF and A, respectively).

The HF had a lower (P < 0.05) percentage water
in the LD than for A (72.9 versus 73.4 ± 0.2 %).
The L* values for the subcutaneous fat were higher
(P < 0.05) for A than for HF (70.6 ± 0.7 versus
68.8 ± 0.5) indicating that the subcutaneous fat was
brighter for A than for HF. There were no significant
differences between the genotypes in other carcass
traits.

DISCUSSION

The lower LWG of the CB over the first 6 months
was not caused by interference with the cow-calf
bonding at birth, since all groups were treated
similarly for weighing and ear tagging. The effect
must have been associated with the castration using
the rubber docking ring. It may have been caused
by a reduced mothering of the calf or suckling by
the calf associated with some change in the
behaviour of the calf after castration. The effects,
however, were only temporary and there was no
overall effect of age of castration on liveweight after
6 months of age and no effect on carcass weight


