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Grazing management of oversown tussock country
3. Effects on liveweight and wool growth of Merino wethers
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Abstract The liveweight performance, wool
production, and wool characteristics of Merino
wethers under nine different grazing management
regimes for oversown tussock pasture on a steep
(30°), south-east facing hillside (760-930 m
altitude, 500 mm annual rainfall) in New Zealand
was measured for six consecutive years. Continuous
stocking, alternating (two paddock), and rotational
(six paddock) grazing were each compared at low,
medium, and high stocking rates (1.9, 3.0, and 4.1
SU/ha/year, respectively). By the sixth year,
alternating grazing at the medium stocking rate
gave maximum liveweight gain/ha. An interaction
was demonstrated, with advantage to alternating
and rotational grazing over continuous stocking
strengthening with increasing stocking rate.
Liveweight gain for alternating and rotational
grazing was similar at all stocking rates, showing
an advantage in animal performance over that from
continuous stocking can be achieved with a minimal
amount of subdivision fencing. The advantage to
alternating and rotational grazing over continuous
stocking was most obvious during late spring/early
summer, suggesting that in practical terms
runholders need to consider such management for
ewes in late lactation with lambs still at foot. Wool
growth/ha increased linearly with increased
stocking rate, with advantage to alternating and
rotational grazing evident at high stocking rates. In
contrast to the lowland experience with Romneys,
the rate of Merino wool growth declined as the
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grazing season progressed. Fibre diameter was
1.5 (J,m less at the high than at the low stocking
rate. Practical application is discussed, with
emphasis on achieving a realistic balance between
objectives to maximise wool production and those
to sustain pasture production and maintain desired
animal liveweight.
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INTRODUCTION

Considerable animal research has been conducted
in the South Island high country of New Zealand
on aspects ranging from stock health, nutrition,
and reproductive performance, to breed
comparisons (Allison 1979). Some of this work
has examined animal performance under different
feeding levels (Lewis 1968; Thompson 1971a,
1971b, 1972; Scales & Stevenson 1976), but there
has been no investigation of the effects of grazing
management on animal productivity.

Wool is the major source of income for the
high country runholder, accounting in 1982 for
67% of gross income (New Zealand Meat and
Wool Board Economic Service 1984). It is generally
contended that as stocking rate is increased, Merino
wool production per unit area will increase
proportionately (Chisholm 1965; Blackburn et al.
1973). Although Merino wool quality may be
reduced somewhat at high stocking rates (Langlands
et al. 1984), it is clear that stock numbers will
strongly influence the income from high country
runs.

For oversown areas, stocking rate is often
correlated with the degree of subdivision (O'Connor
et al. 1982). However, this may be a coincidence
of smaller blocks rather than an intention of
increased stocking rate. Stocking rate and grazing
practice are known to influence pasture composition
(Allan et al. 1992) and can also affect seasonal
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feed supply (B. E. Allan unpubl. data), and it is
expected that such effects might have some benefit
to animal production even though higher stocking
rates are likely to reduce per animal feed supply.
This study explores the effect of grazing
management on both liveweight gain and wool
growth from Merino wethers on oversown and
topdressed tussock country, and attempts to identify
management strategies for optimal yet sustained
production.

METHODS

Site and design
The study was conducted on 16 ha of oversown
tussock country at Tara Hills High Country
Research Station from 1978 to 1984. Three grazing
practices, continuous stocking (C), alternating
grazing (A; a two paddock rotation with stock
shifts approximately every three weeks), and
rotational grazing (R; six paddocks with weekly
shifts) were each compared at three stocking rates,
low (L; 1.9), medium (M; 3.0), and high (H; 4.1
SU/ha/year), giving a total of nine grazing
management treatments. Grazing each year was
restricted to the period between early November
and late April by low winter temperatures, and
sometimes restricted for a further period in mid
summer because of dry conditions. Each year,
grazing comprised four or five rotation periods,
depending on the duration of pasture growth
(Table 1). The site, soils, pastures, climate, and
experimental design, have been previously
described (Allan et al. 1992).

In September each year, a nucleus of 252
hoggets, whose liveweights did not differ by more
than one standard deviation from the mean, was
selected from a flock of 12 month old Merino
wethers. Animals were then randomly allocated to
the nine grazing treatments. Grazing duration, and
therefore over-all stocking rates, varied each year
depending on the duration of pasture growth (Table
1), however the low:medium:high ratio was always
maintained. Stocking rates were calculated by
equating one wether to 0.5 SU during November to
January (rotation periods one and two), and one
wether to 1.0 Stock Units (SU) for the remainder
of the herbage growing season. The rates were
determined on a surface area, rather than a projected
or map area basis. The wethers were regularly
drenched with selenium and an anthelmintic, and
given stock water ad. lib. Mineral-fortified salt
blocks (copper, cobalt, iodine, zinc) were provided
in all but the first year.

Stock measurements
Following a 16 hr fast, the liveweight of each
animal was recorded to the nearest 0.5 kg at the
start of the grazing season, and thereafter at the
end of each rotation period.

The hoggets were shorn in September each
year prior to the start of the grazing season. Within
each treatment group, 14 hoggets whose greasy
fleece weights did not differ by more than one
standard deviation from the mean September fleece
weight, were selected for wool growth measurement
using a dyebanding technique (Wheeler et al. 1977).
Midside bands were applied each time liveweight

Table 1 Initial Merino wether liveweight, allocated stocking rates, and climate for each year of the study.

Mean initial liveweight (kg)
Days spent grazing
Number of rotation periods
Days of summer spell

Stocking rates
(SU/ha/year)

low
medium
high

Rainfall (mm)
(total for Sep-Apr)
0—10 cm soil moisture (%)
10 cm soil temperature (°C)

78/79

36.8
116
4

30

1.92
3.02
4.18

400
26.3
7.9

79/80

33.7
186
5
0

2.49
3.90
5.36

506
31.6
6.4

80/81

31.4
117
4

43

1.52
2.37
3.21

430
24.7
7.8

Year

81/82

38.0
129
4
30

1.71
2.63
3.58

289
17.7
7.6

82/83

38.8
129
4

32

1.72
2.65
3.60

441
27.0
6.5

83/84

35.3
156
4
0

2.10
3.24
4.41

498
26.5
7.8

Mean

35.7
139

23

1.91
2.97
4.05


