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Genetic resources of temperate native and low-input grasses in
New Zealand and Australian collections

W. M. WILLIAMS
Margot Forde Forage Germplasm Centre
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Abstract Genebank holdings of seed of the
temperate native grasses of New Zealand and
Australia are very small. For example, seed of only
10 of the 160 grass species native to New Zealand
is held in the Margot Forde Forage Germplasm
Centre. The Australian situation is only slightly
better. Introductions of temperate grasses other
than Lolium perenne, Dactylis glomerata, Festuca
arundinacea, and Phalaris aquatica into Australia
and New Zealand have included over 400 species
but, on average, fewer than 10 samples per species.
Very few introduced grass species have therefore
been adequately sampled for the full range of
genetic diversity within the species. This paper
lists the accessions of grasses into genebanks in
Australia and New Zealand and discusses the
strengths and limitations of the collections.
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INTRODUCTION

A feature of current germplasm collections is that
they are dominated by a few major agricultural
species and generally parallel the activities of plant
variety development. Over 85% of temperate grass
cultivars in Australia are from a few species in the
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four main genera (Lolium, Festuca, Dactylis, and
Phalaris). New Zealand figures are similar. The
majority of these species are adapted to high or
moderately high input grassland systems in which
the environment is artificially ameliorated to suit
the plants. Reid et al. (1994) reviewed the genetic
resources of the four main species, Lolium perenne,
Dactylis glomerata, Festuca arundinacea, and
Phalaris aquatica.

For species outside the main agricultural grass
genera, cultivar development has been compara-
tively recent, especially in New Zealand. Before
1970, only one New Zealand grass cultivar
('Grasslands Kahu' Phleum pratense) had been
developed from species other than ryegrass and
cocksfoot. Since then, pasture cultivars have been
developed in Bromus, Paspalum, Phalaris, Festuca,
Holcus, and Agrostis, aimed predominantly at
environments suboptimal for Lolium. In Australia,
cultivars of only three temperate pasture species—
Festuca arundinacea, Puccinellia ciliata, and
Ehrhata calycina—had been developed before
1970, and since then genera such as Danthonia,
Secale, Thinopyrum, and Eragrostis (C4) have
been added, also reflecting recent interest in
selecting grasses for more difficult environments.

Many of the species to which we now look for
low-input systems have been investigated in the
past as plants suitable for revegetation of eroded or
degraded land. Consequently, genetic resources
have been collected for a range of species of this
type. This paper summarises the available
information on ex situ collections which are known
to exist. In so doing it will also attempt to identify
species and regions which are high priority for
future collection.

Because of the nature of temperate low-input
grassland systems, emphasis is generally placed
on perennial species. While this is the emphasis
here, attention is drawn to a few annual grasses
which may also have a significant contribution to
make to agriculture. Some subtropical C4 grasses
have a role in temperate grassland and have been
considered where knowledge exists.
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GENETIC RESOURCES OF NATIVE
GRASSES

New Zealand native grasses
There are about 160 species of grass indigenous to
New Zealand. Seed holdings of 9 of these species
are available in the Margot Forde Germplasm
Centre genebank (Table 1). The indigenous grasses
include the following main genera (several among
these that deserve priority for collection and
evaluation for low-input systems are listed in
Table 2).

Australian native grasses
Significant collections of Australian native grasses
held by the agricultural and soil conservation
research and development organisations are
growing in number. The largest collections are
those of Danthonia species, especially D. linkii
and D. richardsonii held by NSW Department of

Table 1 Accessions of NZ native grasses into the
Margot Forde Forage Germplasm Centre.

Species

Chionochloa conspicua
Chionochloa rigida
Chionochloa rubra
Cortaderia richardii
Deschampsia caespitosa*
Dichelachne crinita"
Festuca novae-zelandiae
Microlaena stipoides&

Rytidosperma clavatum

No. of holdings

1
2
2
1
3
5
2

27
7

aAlso indigenous to Australia.

Agriculture, Tamworth, which contains up to 3000
lines. Lodge (1996, this issue) indicated that there
are large and growing numbers of native grass
accessions that are being held by the agencies and
institutions that collected them, and long-term
storage facilities are required for both the seed and
the associated databases. The Margot Forde Forage
Germplasm Centre (NZ) has the capacity to carry
out this task.

GRASS INTRODUCTIONS AND
COLLECTIONS

Accessions of C3 and C4 grasses on the database of
the Margot Forde Forage Germplasm Centre (New
Zealand) are listed by genus in Tables 3—10. The
C3 grass collection includes some 380 species. The
numbers show that, apart from genera where there
has been significant breeding work (as indicated
by holdings of breeding lines), holdings of any one
species are very small. Two main conclusions from
these figures are, first, that a number of potentially
useful genera and species have not been collected
or introduced and, second, those species that have
been were not represented by a broad sample of the
potentially available genetic diversity of each
species.

The New Zealand C4 list (Table 10) includes
140 species of 35 genera and is dominated by
genera that are naturalised and therefore able to
survive in the warm-temperate regions of the
country. The bulk of the collection derives from
recent surveys of populations of some of the main
adventive subtropical grasses in New Zealand

Table 2 The main genera of New Zealand native grasses and some species with potential for low-
input systems.

Genus No. species Potentially useful species for revegetation

Agrostis
Chionochloa
Deschampsia
Deyeuxia
Dichelachne
Elymus
Festuca
Hierochloe
Lachnagrostis
Microlaena
Poa
Puccinellia
Rytidosperma
Zovsia

8
21

5
5
3
6
5
7
5
6

34
6

18
3

A. muscosa, A. personata
C. rigida, C. rubra

D. avenoides
D. crinita
E. multiflorus
F. novae-zelandiae, F. mathewsii

M. avenacea, M. stipoides
P. anceps, P. breviglumis, P. colt

R. clavatum, R. thomsonii


