
New Zealand Journal of Agricultural Research, 1999, Vol. 42: 155-164
0028-8233/99/4202-0155 $7.00/0 © The Royal Society of New Zealand 1999

155
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of finishing beef cattle
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Abstract This study examined the effects of
contrasting sward surface height (SSH) on the
herbage intake, ingestive behaviour, and per-
formance of steers grazing perennial ryegrass
(Lolium perenne)/white clover (Trifolium repens)
pastures in New Zealand during summer, and the
influence of this initial treatment contrast on
subsequent cattle performance under common
grazing conditions during early autumn. Twenty-
four Angus-cross steers, 26 months old and with an
initial liveweight of 522 ± 7.6 kg, were continuously
stocked on swards maintained at SSH of 5 and 10
cm (L versus H) from 18 November 1996. Six steers
from each treatment were slaughtered on 4 March
and the remaining animals were grazed for another
5 weeks on common pastures until the final
slaughter on 8 April 1997.
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Herbage intake (estimated by the «-alkane
technique) and liveweight gain over the SSH
contrast period, and carcass weight at first slaughter,
were higher for steers grazed at 10 cm than for those
grazed at 5 cm (7.5 ± 0.21 versus 5.0 ±0.18 and
7.8 ± 0.38 versus 5.0 ± 0.33 kg DM d~' from two
intake estimates, P < 0.05 for each comparison; 1.10
± 0.23 versus 0.32 ± 0.21 kg d 1 , P < 0.01; and 332
± 10.6 versus 287 ± 7.5 kg, P < 0.05, respectively).
SSH did not affect carcass or meat quality
characteristics. Liveweight and carcass weight gain
per hectare were 71 % and 43% greater (318 versus
186 kg and 166 versus 116 kg over 105 days) for
steers grazing at 10 cm despite the lower stocking
rate (2.86 versus 5.80 steers ha"1) maintained by
the tall swards. Significant differences in carcass
weight were still evident at the end of the
compensatory period between the steer groups
originally on treatments H and L (335 ± 9.4 versus
297 + 9.4 kg, P< 0.05).

These results suggest that maintaining a sward
height of 10 cm offers advantages in terms of
individual animal output and output per hectare
compared with grazing at 5 cm, and that compen-
satory growth does not seem to be an important
phenomenon in heavy (over 500 kg liveweight)
finishing steers.
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INTRODUCTION

Beef cattle production systems in New Zealand rely
almost exclusively on grazed forage. An under-
standing of the relationships between sward
conditions, herbage intake, and animal performance
is important for efficient operation of such grazing
systems. Sward surface height is an important
determinant of the performance of beef cattle at
pasture (Jamieson & Hodgson 1979a, 1979b;
Lowman et al. 1988; Swift et al. 1989; Morris et al.
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1993) and has been used as a criterion for grazing
management guidelines. However, less work has
been done with cattle than sheep to establish
responses to different sward conditions (Nicol &
Nicoll 1987), and there is little comparative
information relating sward surface height to the
herbage intake and performance of heavy finishing
steers under continuous grazing. There is also
limited information available regarding the extent
to which improved grazing conditions towards the
end of the autumn finishing period affect the
performance, carcass, and meat quality character-
istics of beef steers maintained under restrictive
grazing management in spring and summer.

The experiment reported here was conducted to
quantify the effect of contrasting sward heights on
performance of heavy (over 500 kg liveweight)
finishing steers under continuous grazing during
summer. It was also aimed to evaluate the effect of
contrasting sward conditions during summer on
subsequent cattle performance under common
grazing conditions during early autumn.

MATERIALS AND METHODS

Site preparation and management
The experiment was conducted at Massey Uni-
versity, Palmerston North, New Zealand, from
November 1996 to April 1997 on perennial ryegrass
(Lolium perenne)/white clover (Trifolium repens)
pastures on a Tokomaru silt loam soil (Aerie
fragiaquelf). Average annual precipitation is
approximately 995 mm and mean ambient temper-
ature on the experimental site ranges from 8°C
(July) to 17.3°C (January). Nitrogen and phosphate
fertilisers (50 kg of urea h a 1 and 200 kg of 20%
potassic superphosphate ha"1, 0:7:10:8) were
applied in March and October 1996, respectively.

Two continuous stocking treatments designated
as low (sward surface height (SSH) maintained at
5 cm, L) and high (SSH 10 cm, H) were allocated
at random to each of three 2-ha paddocks which
were divided in the ratio 2 (Treatment H) to 1
(Treatment L) using electric fences. Two paddocks
had been grazed by heifers in the previous winter,
and one by sheep and cattle. All three paddocks were
initially grazed by sheep, then managed with cattle
over a period of six weeks to achieve the desired
sward heights before the trial started on 18
November.

The experiment was divided into two main
periods: from 18 November 1996 (Day 0) to 4

March 1997 (Day 105) to evaluate the effect of
contrasting sward heights on cattle performance;
and from 4 March to 8 April 1997 (Day 140) to
assess the residual effect of previous treatments on
animal performance under common grazing
conditions. During the first period the plots were
grazed by steers (14 Angus x (Hereford x Friesian)
and 10 Angus x (Hereford x Jersey)) 26 months
old and weighing 522 ± 7.6 kg. Two replicate swards
from each treatment were grazed by two A x (H x
F) and two A x (H x J) steers, and the third replicate
sward from each treatment was grazed by three A x
(H x F) and one A x (H x J) steers. In this phase,
SSH was maintained by adjusting animal numbers
as necessary.

Six animals from each treatment balanced for
"breed" were slaughtered at the end of Period 1 on
4 March. The electric fences dividing each paddock
were then removed and the remaining four steers
per paddock (two from each SSH treatment) had
access to both swards until the second slaughter 35
days later on 8 April. In this phase stocking rate
was maintained at 2 steers ha"1 to ensure high
herbage availability during the compensatory
period.

Sward measurements
Fifty sward surface height (SSH) readings were
made weekly at random in each plot, using a sward
stick (Barthram 1986). Herbage mass was estimated
monthly by cutting at random six 0.1 -m2 quadrats
per plot to ground level, using an electric shearing
handpiece. The herbage samples were washed to
remove adhering soil, dried in a forced-draught oven
at 80°C, and weighed. Additional ground level
samples were bulked within each plot and sub-
sequently subsampled and separated into species
(ryegrass, other grasses, white clover, dead matter,
and weeds) then dried and weighed.

Tiller population density was estimated from 30
tiller cores (22 cm2 each) taken at random from each
plot on three occasions (November, January,
March). The core samples were hand-separated into
species, and the number of live tillers of ryegrass
and other grasses and dead tillers were recorded
and a mean obtained for each sward.

Animal measurements
Unfasted liveweights were recorded fortnightly and
fasted liveweights (18 h off pasture) were taken on
19 November, 14 January, 27 February, 11 March,
and 4 April.


