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Fertiliser and grazing rejuvenation of fescue tussock grassland
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Abstract Tussock density, height, and flowering
frequency, vegetation composition, and soil
chemistry were measured in a 9-year fertiliser trial
without pasture seeding on hieracium-infested
fescue-tussock grassland in New Zealand. A
factorial of 3 superphosphate rates by 3 nitrogen
fertiliser rates by 2 nitrogen types was applied in
the first 3 years, and half the plots received a single
grazing in the 5th year. Effects were small but
continued to develop after fertilisation ceased.
While a single grazing initially depressed tussock
height it subsequently enhanced height. There were
changes in relative species abundance in response
to fertiliser. Soil P and S levels increased with
superphosphate fertiliser but decreased with N
fertiliser, probably reflecting uptake by the
increased shoot biomass and litter.
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INTRODUCTION

In the New Zealand high country on the eastern
side of the Southern Alps, there has been a general
reduction in the vigour of short-tussock grasslands
dominated by fescue tussock (Festuca novae-
zelandiae or F. mathewsii) and a simultaneous
invasion by hieracium (Hieracium species,
particularly H. pilosella) (Scott 1984; Hunter 1991).
The tussock reduction and hieracium invasion has
been attributed by some to nutrient degradation due
to fire and grazing by rabbits or sheep (Martin et
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al. 1994). If that were the reason, then the changes
may be reversed by the replacement of the nutrients
and animal exclusion, if restoration is considered
desirable for nature conservation purposes or for
maintenance of tussocks as a continuing component
of low input pastures.

In agricultural trials, where fescue tussock
grasslands have been developed by oversowing with
fertiliser and pasture species, there can be an
occasional spectacular increase in the vigour of
the resident tussocks (O’Connor 1967). More
frequently, tussocks fail to respond and decrease in
size and abundance with the increased grazing
pressure associated with pasture development. Field
measurements have shown fescue tussock to be
shorter, with a lower nitrogen and phosphorus
content, within hieracium patches, and in pot
competition trials for fescue tussock yields to be
reduced by the presence of hieracium (Makepeace
et al. 1985; Scott & Sutherland 1993; Jiangwen &
Harris 1996).

The objective of the 9-year trial described here
was to investigate the response of fescue tussock
plants to fertiliser, without pasture seeding, in the
presence of hieracium, and to document changes
in associated species and soil characteristics on a
variable site. There have been other studies of the
interaction of fertiliser application and grazing
management on the field response of fescue tussock,
hieracium, and vegetation and soil characteristics
(e.g., (O’Connor 1967; Scott et al. 1990; Rose et
al. 1995; Boswell & Espie 1998; McIntosh et al.
1999; Scott 2000a, 2000b). The present study differs
in examining fertiliser application without seeding,
a dense hieracium sward with low bare ground, and
effect on sulphur components.

METHODS

Trial design

The trial was at the AgResearch Mt John trial site,
Lake Tekapo at 43°59’S, 170°27°E, on rolling
moraine country at 820 m a.s.l. and c. 520 mm






