
New Zealand Journal of Agricultural Research, 1996, Vol. 39: 629—633
0028-8233/96/3904-0629 $2.50/0 © The Royal Society of New Zealand 1996

629

Secale montanum—a wider role in Australasia?

R. N. ORAM
CSIRO Division of Plant Industry
GPO Box 1600, Canberra
ACT 2601, Australia

Abstract The accession CPI 22755 of Secale
montanum Guss. (secale) from Kotor, Montenegro,
and the non-shattering cultivar Black Mountain
bred from it, have proven to be useful as self-
regenerating, short-lived perennial grasses in
permanent, montane pastures on free-draining acid
soils in one region of Victoria, and show promise
in other parts of Australia and in New Zealand.
The species is widely distributed in southern
Europe, northern Africa, and south-western Asia,
where it is well adapted to dry, stony, or rocky
hillsides. Very little germplasm has been introduced
into Australia, but the variability in the Montenegro
population has been augmented by somaclonal
variation. Selection over eight generations at
Canberra for higher seed set, shorter awns, better
establishment from seed, and higher survival over
summer on duplex soils has produced a population
which can persist under occasional crash grazing
and annual seed harvesting, even through a year in
which the winter and spring were very dry. This
type has shown promise in trials conducted by Mrs
K. Flower on deep sands in the south east of South
Australia and by Ms C. Saunders on sandy duplex
soils in south-western Australia. Further possible
developments in the species are discussed.
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INTRODUCTION

Secale montanum Guss. (syn. S. dalmaticum Vis.,
common names: secale or mountain rye) is a
diploid, outbreeding, perennial grass which is
widely distributed in central and southern Europe,
northern Africa, Asia Minor, Transcaucasia, Iraq,
Iran, and northern Pakistan (Davis 1985). This
species is considered by some taxonomists to be
the progenitor of the S. cereale L. complex (Davis
1985). It normally inhabits dry, stony, or rocky
hillsides, but in Turkey it also occurs as massive
stands on non-arable steppe, on limestone, volcanic
slopes, serpentine, in oak forests, and as a weed in
crops of Triticum turgidum Steud. (Davis 1985).
In Iran, Peymani-Fard (1993) reported that local
ecotypes of S. montanum were useful for
revegetating overgrazed substeppic rangelands.

Whyte et al. (1959) described secale as a
palatable, leafy, short-lived, tufted perennial which
can provide winter grazing in subtropical areas
with fair winter rainfall. It is frost-resistant and can
withstand considerable summer drought. Gordon-
Werner & Dorffling (1988) have studied some of
the mechanisms of drought tolerance in secale.
The grazing potential of the species is under
investigation in Siberia (Yanchenko 1984) and the
inter-montane region of the United States (Andersen
et al. 1992). It is also used as a source of disease
resistance genes (Andriyash 1989) and cytoplasmic
male sterility (Lapinski 1991) in cereal rye breeding
programmes in eastern Europe. Attempts to breed
a perennial grain type from hybrids between
S. cereale and S. montanum were initially hindered
by interchanges among three pairs of chromosomes,
but eventually were successful (Reimann-Philipp
1995).

Despite its widespread occurrence in harsh,
hilly environments at latitudes between 30 and 45°
in the northern hemisphere, the species has received
little attention from Australian forage plant
collectors. Only 34 accessions have been made in
the past 30 years, mostly from botanic gardens.
Seed is available for only four accessions. This
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paper describes the history of the introduction of
the species to Australian and New Zealand
agriculture, and discusses current and possible
future developments.

EVALUATION, DEVELOPMENT, AND
INITIAL RELEASE OF SECALE

Accessions of perennial grasses with seasonal
growth patterns different from those of phalaris
and cocksfoot were evaluated at Canberra and
Krawarree in the southern tablelands of New South
Wales by Neal-Smith & Wright (1968) and Wright
& Neal-Smith (1971). The fast autumn and winter
growth and high seed yield of CPI 22755 secale
became apparent. Myers et al. (1985) then compared
the liveweights and wool production of sheep
grazing continuously on S. montanum or perennial
ryegrass at a stocking rate of 20 sheep/ha. Sheep
on secale lost less weight in winter but those on
perennial ryegrass gained more in summer over
3.5 years. The sheep on secale averaged 6.0 kg
wool/head over 3 years, whereas those on perennial
ryegrass averaged 5.4 kg. Hamilton (1985) obtained
higher herbage yields from CPI 22755 secale than
from 'Australian' phalaris or 'Currie' or 'Porto'
cocksfoot at three alpine sites in southern Victoria.
At a hot location at a lower elevation in New South
Wales (Wellington) with a silty clay soil, Lloyd
Davies (1989) found that CPI 22755 secale gave
much lower weaner sheep liveweight gains than
phalaris and perennial ryegrass when irrigated from
December to April.

An attempt to produce seed of CPI 22755 secale
commercially in a warm, seed-producing district
failed because the spikes shattered at maturity.
Therefore, the non-brittle rachis gene of S. cereale
was backcrossed into CPI 22755 by Dr R. W.
Downes. Myers et al. (1985) showed that the
backcross population yielded as much herbage as
the original accession over a 15-month period. The
backcross population was selected by the late L. F.
Myers over two generations for fine-leafed, multi-
tillered plant type, vigour, and rust resistance
before it was registered as cultivar Black Mountain
(Oram 1990). Seed yields, however, were low—
only 100-150 kg/ha from a once-over machine
harvest in Australia (Oram 1990) and up to 1500
kg/ha near Christchurch, New Zealand (W. S. Green
pers. comm.). Reimann-Philipp (1995) has
reviewed earlier studies which showed that the
floret fertility of S. montanum is less than 80%,
whereas that in S. cereale can be 100%. Those

studies also showed that recombination of the allele
for perenniality in S. montanum with the alleles for
full fertility in S. cereale was hindered considerably
by the interchanges between three chromosome
pairs in the two species. It is possible that fully
fertile, perennial recombinants were not recovered
in the backcrossing programme used to develop
'Black Mountain'.

'Black Mountain' secale was compared with
phalaris, cocksfoot, tall fescue, and perennial
ryegrass at 14 Victorian high-rainfall sites having
a range of soil types (Myers et al. 1987). In the
second growing season, secale was the best grass
at seven of these sites, phalaris at three sites,
cocksfoot at two sites, and fescue and perennial
ryegrass at one site each.

Secale was superior to the other species on
well-drained, yellow earths, whereas phalaris was
superior on heavy-textured soils or poorly drained
soils with a distinct, bleached A2 horizon. Secale is
cold-tolerant and its herbage remains green even
under frosty and snowy conditions. Its vigorous
seedlings allow it to become established in
competition with the strongly rhizomatous and
stoloniferous Agrostis and Poa species that are
naturalised in the area (L. F. Myers pers. comm.).

'Black Mountain' secale has been evaluated
extensively in the South Island of New Zealand.
Although it has been agronomically successful in
cold, hilly country, it is proving difficult to produce
seed cheaply enough to develop a market (N. D.
Gardner pers. comm.). Re-selection is in progress,
and additional possible areas of adaptation are being
explored, e.g., the dry eastern coastal area of South
Canterbury (Woodman & Fraser 1991). However,
damage by the Argentine stem weevil is much
greater at warmer, lower elevations (A. V. Stewart
pers. comm.).

'Black Mountain' has proven to be too variable
and unstable to be granted Plant Variety Rights in
New Zealand (N. D. Gardner pers. comm.). Also,
it has not been included in the seed certification
system in Victoria, because the short-lived nature
of the individual plants, together with the variability
remaining in the cultivar, may well have given rise
to considerable genetic drift during seed multi-
plication in a pedigree system (A. E. Williams
pers. comm.). Rather, the population cultivated in
the Cobungra district of Victoria, which is based
mainly on the original accession, with some
infusion of non-shedding genes from 'Black
Mountain', is treated as an ecotype for seed
production purposes. The seed shedding


