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Improving the adaptation of perennial ryegrass, tall fescue, phalaris,
and cocksfoot for Australia

K. F. M. REED
Agriculture Victoria
Pastoral and Veterinary Institute
Private Bag 105, Hamilton
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Abstract The main perennial pasture grasses
sown in Australia are perennial ryegrass {Lolium
perenne L.), phalaris {Phalaris aquatica L), tall
fescue (Festuca arundinacea L.), and cocksfoot
(Dactylis glomerata L.). The area of adaptation,
and the longevity and yield of these species are
likely to improve considerably over the next decade
as a result of the activities within the Australian
Grass Improvement Program. Recent use of
summer-dormant cultivars of phalaris has proved
successful and novel summer-dormant cultivars of
perennial ryegrass and tall fescue will soon be
released to commerce. Of these four naturalised
species, all but tall fescue have been commonly
sown by farmers in Australia for 60-130 years.
However, only phalaris has been subjected to
detailed and sustained research. Breeders have
provided a range of phalaris cultivars for early to
late-season environments with improved seedling
vigour, winter growth, and reduced anti-quality
factors. They have also addressed edaphic
limitations. Programmes are now in place to
improve the other species. This review outlines the
aspects of that work directed at improved adaptation
to the Australian environment. A limited range of
genetic resources has entered evaluation—for all
four species. For perennial ryegrass, the collection
of local ecotypes is well advanced. Breeding is in
progress for all except cocksfoot, and is coordinated
within national programmes characterised by
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nationwide progeny tests, and strategic support
research. Significant efforts are being taken—
particularly with perennial ryegrass—to strengthen
new cultivars via selection for resistance to common
pathogens. Progress in the development of
biotechnological procedures is expected to facilitate
further improvements to the adaptation of perennial
grasses to adverse climates.
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INTRODUCTION

The main perennial pasture grasses sown in
Australia are perennial ryegrass, phalaris, tall
fescue, and cocksfoot. The climates vary greatly
across the regions where each species has been
used, but up until 20 years ago each species was
virtually dependant on one cultivar—cv. Victorian
perennial ryegrass, cv. Demeter tall fescue, cv.
Australian phalaris, and cv. Currie cocksfoot. As
recently as 10 years ago, the use of three of these
grasses by farmers was predominantly with these
original, generally adapted cultivars (Table 1).

The Australian cultivars have been described
by Oram (1990). Up until the mid 1980s, the other
cultivars which were used significantly included
cv. Kangaroo Valley and cv. Tasdale perennial
ryegrass, and cv. Australian phalaris—all Australian
ecotypes. Cv. Seedmaster phalaris and cv. Porto
cocksfoot were also used. It is clear that farmers'
assessment of the species' usefulness must be
limited by the narrow genetic base with which they
have been supplied.

More recently the old cultivars of perennial
ryegrass have been partly displaced in the market
by seed of a range of proprietary cultivars, mainly
imported. As at 1993/94, net imports were
approximately 30001 and the production of seed of
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old cultivars was 1400 t (Australian Bureau of
Statistics data summarised by Reed et al. 1995).
The production of seed of proprietary cultivars is
not reported.

Merit-testing of experimental varieties is now
organised within a national protocol directed by a
broadly based Australian Pasture Plant Evaluation
Committee (APPEC Inc.) under the auspices of the
Australian Grass Improvement Program.

Over the decades, seed of many alternative
grasses such as Phleum, Poa, Cynosurus,
Anthoxanthum, Holcus, Secale, and Alopecurus
have been sown by farmers for pasture but are no
longer used for that purpose. Several of these remain
as common naturalised species in pasture.
Thinopyron and Bromus continue to be cultivated
while several other genera remain under evaluation.

Apart from their adaptability, part of the
popularity of the main four introduced perennial
grasses would appear to be their deep root system,
relative to annuals (Garwood & Sinclair 1979)
which helps to prolong the period of active growth
by utilising subsoil moisture (e.g., Donald 1970),
their herbage and seed yield potentials, their
nutritive value, and ease of establishment.

Historic and recent developments in the
management and improvement of the four main
grasses, and some minor species, for Australasia,
were comprehensively summarised for an
Australian Grass Improvement Program workshop
held at Hamilton, Victoria in 1993; the 20 papers—
an important complement to this workshop—were
published in a sequence commencing with Pearson
(1994). They dealt with the breeding objectives,
plant pathology, endophyte, nutritive value, and
biotechnology support research and commercial-
isation of these species in Australasia. This paper
attempts to outline the situations where the four
grasses are grown and the developments which
may expand the area of their adaptation.

COMPLEMENTARY USE OF GRASS
SPECIES

Before attempting to discuss the perennial grass
species individually, it is appropriate to consider
complementarity between species. Most Australian
dairy farmers operate in heavily fertilised, high-
rainfall areas with good drainage and rely almost
exclusively on perennial ryegrass. Elsewhere there
remain opportunities to match the most suitable
grass to different parts of the farm, thereby not
only recognising the soil's suitability to hold various
species, but also making best use of different soil
types to extend the period over which quality
pasture is available to livestock.

Tall fescue is commonly used where water-
logging is severe (G. N. Ward, Agriculture Victoria,
Warrnambool, pers. comm.). Similarly phalaris
should be considered, especially by wool growers
wanting to raise rates of stocking and to increase
the proportion of pasture growth that is utilised.
On heavily stocked pastures, when a year of poor
rainfall is encountered, the phalaris paddocks are
an invaluable buffer and reduce the area of pasture
that might need resowing (Reed 1974). There are
opportunities for phalaris on the early-finishing,
drier crest sites. There, unlike the situation with
phalaris, the yield of perennial ryegrass declines
relative to that recorded from the low-lying, later-
finishing flats (Reed & Flinn 1993).

In a similar vein, there is a case for comple-
mentary use of early- and late-flowering cultivars
of a grass in well-planned systems where
contrasting growth patterns can be exploited, either
in separate sowings (Neal-Smith & Wright 1969;
Reed et al. 1980; Rodgers & Bailey 1981; Lowe et
al. 1983), or in blends, in order to maintain high-
quality pasture over time.

Grazing management also has a major influence
on extending quality (Michel & Fulkerson 1985)

Table 1 Species usage in Australia was dominated by one cultivar: Seed production and
international trade for the main perennial grasses, 1983/84 (t).

Perennial
grass species

Perennial ryegrass
Tall fescue
Phalaris
Cocksfoot

No. of
cultivars

cert'd

5
1
6
2

Main cultivar
& its % of the
seed certified

Victorian, 95%
Demeter, 100%
Sirosa, 69%
Currie, 68%

Certified seed
production

2998
571
384
824

Exports

66
82

351
142

Imports

1958
42

0
42


