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Abstract A trial was conducted to see whether
reducing the interval from castration to slaughter
could produce steer-like carcasses but retain the
weight advantage of bulls. Ninety Angus, Friesian
x Hereford, and Friesian x Simmental bulls were
allocated to nine groups. Four groups were castrated
at 8 months of age (steers), and three groups were
castrated on January 17 (Day 0) at 17 months of
age (castrates). One group of bulls and one group
of steers were slaughtered on Day 5, groups of steers
and castrates were slaughtered on Days 62, 111,
and 166, and the remaining group of bulls was also
slaughtered on Day 166. On Day 0, bulls and steers
were 455 ± 6 and 426 ± 5 kg liveweight, respec-
tively. Liveweight gain of castrates was lower than
that of steers for 106 days following castration and
the carcass weight (CW) advantage of bulls over
steers at 17 months of age was lost in castrates
slaughtered at Day 62. The rate of change in carcass,
meat, and fat characteristics varied with the attribute
under consideration. For castrates the proportion
of carcasses classified as steer at slaughter on Days
62, 111, and 166 was 20%, 60%, and 73%, respec-
tively. We conclude that the loss of the weight
advantage is faster than most other carcass attributes
change and there is little opportunity to exploit post-
pubertal castration for economic advantage.
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INTRODUCTION

Post-pubertal castration of bulls followed by a
finishing period as "steers" has been proposed by
Knight et al. (1999) as a means of obtaining both
the faster growth rate of bulls (Field 1971; Arthaud
et al. 1977) and the meat quality of steers. These
workers found, however, that the liveweight and
carcass weight advantage of the bulls was lost by
the time of slaughter because of the slower growth
rate of castrates after castration compared with
steers. All the bulls castrated at 17 months of age
and slaughtered 4.5 months later had their carcasses
classified as steer. The meat quality traits measured
were the same as steers (i.e., ultimate pH) or
intermediate between that of bulls and steers (i.e.,
carcass fatness). It may be possible to capture some
of the liveweight advantage of bulls while still
getting the carcass and meat characteristics of steers
by slaughtering them at a shorter interval after
castration.

The aim of the experiment presented in this
study was to determine the effects of the interval
from surgical castration of post-pubertal bulls to
slaughter on their liveweight, carcass characteristics
and classification, and meat quality. All animal
treatments and castration techniques used were
approved by the Palmerston North Crown Research
Institutes' Animal Ethics Committees under the
Animal Protection (Codes of Ethical Conduct)
Regulations 1987 and veterinarians from the local
veterinary club performed all castrations in
accordance with normal farm practice for cattle of
each age.

MATERIALS AND METHODS

Ninety bulls, comprised of Angus, Friesian-
Hereford, and Friesian-Simmental, born in spring
1995 at AgResearch, Flock House, New Zealand,
were weighed on 27 March 1996 and allocated,
within breed, to nine treatment groups. Within each
treatment group, the cattle were also allocated to
one of two mobs, for ease of grazing management.
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Four groups of 10 bulls were castrated surgically
on 24 April 1996 (approximately 8 months of age)
and these groups were designated as steers. A further
31 bulls were surgically castrated on 17 January
1997 (Day 0) at approximately 17 months of age,
and allocated to three treatment groups designated
as castrates. The surgical castration and the post-
castration management of these post-pubertal bulls
were the same as described in Experiment 2 of
Knight et al. (1999). One group of 10 steers and
one group of 10 bulls were slaughtered on Day 5
and the remaining nine bulls were slaughtered on
Day 166. Groups of steers and castrates were
slaughtered on Days 62, 111, and 166. Cattle from
each of the two mobs, and steers, castrates, and/or
bulls within each mob were kept separate for
trucking and during lairage. All cattle were
slaughtered at Manawatu Beef Packers (MBP) Ltd,
Feilding, and a New Zealand Meat Board grader,
in conjunction with the grader from MBP Ltd,
classified the sex of each carcass.

The cattle were grazed on pasture throughout
the experiment and liveweights (LW) were recorded
every 4 to 6 weeks. Fasted liveweights (FLW), after
the cattle had been off pasture for 24 hours but with
access to water, were taken on all cattle on Day 0
and 4-5 days before each group of cattle was
slaughtered.

Carcass assessment
Carcass weight (CW) was measured on the hot
carcass 20 minutes after slaughter and carcass
measurements were made in the chiller 24 hours
after slaughter. The cross-section area of the M.
longissimus et lumborum (LD), and subcutaneous
fat depth measured over the 12th rib at a point over
the LD at approximately one quarter of the distance
from its lateral edge, were measured on each side
of the carcass and the mean calculated. The LD
areas were assessed on tracings taken at the 12th/
13th rib quartering point using a digitiser (Model
2210 Numonics Corporation, Lansdale, USA) and
interfacing software. The colour of the LD on the
left side of the carcass 30 minutes after the side
had been quartered between the 12th and 13th ribs
and the colour of the subcutaneous fat over the 12th/
13 th rib were measured using a Minolta Chroma-
meter (Knight et al. 1996). The L* measures the
brightness, a* measures the redness, and b*
measures the yellowness of the meat or fat.

The boned-out weight of one forequarter cut
(clod) and five hindquarter cuts (tenderloin,
striploin, D-rump, inside round, and outside round

including the outside eye, flat, and knuckle) from
both sides of each carcass were summed to give
the total weight of each cut for each carcass. The
weight of the cuts as a percentage of the CW was
also calculated. A 7-cm piece of striploin, starting
from the 13th rib, was taken 24 hours after slaughter
for measurements of ultimate pH (pHu), percentage
cooking loss, and shear force. Ultimate pH was
measured using an Ag/AgCl2 (Toledo, Mettler)
electrode on striploin samples that had been frozen
for at least 14 days and then thawed. Percentage
cooking loss and tenderness were measured on 200-
300-g samples of the striploin that were trimmed
of all fat and connective tissue. The trimmed
samples were weighed (pre-cook weight), placed
in cooking bags into a waterbath at 85-90°C, and
cooked to an internal temperature of 73-75°C. The
samples were cooled to 4°C, dried with paper
towels, and reweighed to give the post-cook
weights, which were used to calculate percentage
cooking loss. From each sample, at least 10 strips
of 1 cm2 were cut longitudinally along the grain of
the meat and shear force was measured using a
MIRINZ tenderometer (Frazerhurst & MacFarlane
1983).

Standard assessments were made by MBP Ltd
staff and included scores for carcass fat cover (1 =
no fat; 5 = good 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
Data were analysed using GLM procedures (SAS
1987). Repeated measures analysis was used to
compare liveweight gain of bulls and steers from
24 April 1996 to 15 January 1997, with liveweight
on 27 March 1996 being used as the covariate.
Liveweight gains (LWG and FLWG) of bulls,
castrates, and steers were compared by analysis of
variance. The comparisons between castrates and
steers slaughtered on Days 5,62, 111, and 166 were
analysed as 2 x 4 factorials. The bulls slaughtered
on Day 5 were classed as castrates slaughtered on
Day 5 for these analyses. The comparisons between
bulls, castrates, and steers slaughtered on Day 166
were analysed by analysis of variance. In the
comparison of castrates classified as bulls and those
classified as steers for cattle slaughtered on Days
62, 111, and 166, the day of slaughter was included
in the analyses to remove any bias caused by more
castrates being classified as steers at the later
slaughter days. All the analyses included grazing


