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Since the discovery of the new seed-holding
mechanism in Phalaris aguatica L., four new
seed-retaining varieties adapted (o a wide range of
southern Australian environments have been devel-
oped by crossing and selection. These cultivars have
been registered in the Plant Breeders Rights system,
and seed is being produced and marketed by Seedeo
in SA and Auswest Seeds in NSW. The following
descriptions of the agronomic features of the culu-
virs are offered to assist graziers and their advisers
in the choice of the most appropriate cultivar for
each applicanon,

Holdfast

This winter-active cultivar with vigorous seed-
lings 15 designed to replace Sirosa and Sirolan in
well-fertilised, rotationally-grazed  grass-legume
pastures. Holdfast was developed over an |8-year
period, firstly by backerossing the original seed-re-
tamning plant of Australian phalaris with the fore-
runners of Sirosa and Sirolan, and secondly, by
selecting retaining families for vield and persistence
OvVer [Wo generations in 3-year sward trials atl
Temora and Canberra, The plants selected from the
hest familics in these two generations were then se-
lected for tolerance to aluminium at 10 ppm in nu-

trient solutions at pH 4.1 (Oram and Schroeder
1992)

Holdfast is agronomically similar to Sirosa, but
is 15% less vigorous as a seedling and during winter
in later years. Holdfast has established better than
Sirosa on a limed acid soil with 10-20 mg Al/kg in
the 10-20 cm layer, but with less acid lower layers.
However, the surviving Sirosa plants grew as well
as Holdfast plants in later vears after they had de-
veloped root channels through the hostile layer.

Wool production has been similar from Holdfast
and Sirosa pastures jn g eplicated wial near Can-
herra over the past eight years (Culvenor er al.
1996; Culvenar unpublished data), The pastures car-

ried 15 Merino weaners per ha in three-paddock
systems with 2 or 3 weekly shifts. Sheep on these
winter-active cultivars produced 7% more wool
than those on the semi-winter dormant Australian
cultivar, mainly because of the higher production of
phalaris and annual grass herbage in the Holdfast
and Sirosy pastures in years with good late summer
or early autumn rainfall,

Landmaster

This ‘LandCare’ cultivar is designed to protect
shallow, stony, moderately infertile and acid soils
from erosion and further acidification. Landmaster
i5 based on 18 genotypes which were selecied from
60 genotypes on the performance of their half-sib
progeny Over three growing seasons on moderately
acid, infertile sedimentary soils on upper slopes at
Molyullah (near Benalla) and at Axe Creek (near
Bendigo} (Oram [996), The 60 parents of these
families in turn had been selected at the end of the
third winter from rows grown at Axe Creek. Land-
master and Holdfast have four parental genotypesin
common and are similar in morphology, and in hav-
ing 7% of plants which require cold-treatment to
make them flower, whereas Sirosa and Sirolan have
nene and Australian has 85% (Oram 1996,

Phalaris cultivars such as Landmaster should re-
duce groundwater recharge belter than annuals on
mid-slope areas (Schroder er al, 1997), and so re-
duce salinisation of lower discharge aress in land-
scapes developed from sedimentary rocks. On such
sites near Bendigo and Benalla, Landmaster yielded
179 more herbage than Holdfast and Sirosa in the
avtumns and winters of 1993-6, However, Poro
cocksfoot was more productive than any phalans
cultivar, apparently because of ity grealer tolerance
o soil acidity, and 115 better growth in wet summers,
Landmaster maintained a higher sward density than
other phalaris and cocksfool culuvars and breeding
lines over a four-year period on an acid soil at Lex-
ton, Vic. (B. Hill pers. comm.). On a granite soil of
pH 42 at Tumut, NSW, Porto usually out-yieided
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Landmaster in 1996-8, with Holdfast and Australian
usudlly in third and fourth pesitions (P Simpson
PErs. comi. ).

Atlas PG

This cultivar is designed for the drier, marginal
areas adjacent to the main phalans belt, including
much of the higher rainfall wheatbelt of south-east-
em Australia. It 15 like Sirocco in having a higher
degree of dormancy in the underground buds in
summer which. like hardseededness in annual leg-
umes, protects the buds from destruction follawing
false breaks in summer (Oram and Freebaim 19845,
Allas PG also is suited to marginal areas because of
its fast winter growth and early flowering. Tn 1992-
5. it was usually superior (o Sirocco in vigour and
plant density in swards at Wagga Wagga and Coo-
lah. NSW, in the first two years, but inferior during
the drought of 1994 and 1n 1995,

Atlas PG was developed by two backerosses of
seed-retaining plants 1o the US cultivar. Perla kolea-
grass, and to five other Moroccan accessions or the
cultivars Sirocco and El Golea bred from them
(Anon, 1998; Oram 1999), Then followed four gen-
erations of selection among lirst-yvear spaced plants
for seedling vigour, higher tiller number, high herb-
age yield, high bud dormancy, large tuber size,
moderate plant height, high seed relention, resis-
lance (0 panicle shattering and resistance (o stem
rust and leaf-browning diseases. Selection appears
to have been effective in all traits.

It is expected that Atlas PG will be useful for
grazing and for drying out subsoils in mixtures with
lucerne and annual legumes in the wheat belt of
NSW, Vie. and SA, where these species can be es-
tablished under cover crops of cereals or lupins
(Hoen and Oram 1967), The seed-retention charsc-
teristic will allow farmers to harvest their own seed.
Atlas PG should also be useful for reducing erasion
and lowering water-tables in the drer and more
Mediterranean parts of the southeastern states,
However, its summer dormancy is a disadvantage in
regions with mild, moderately wet summiers, such
as the Tablelands of NSW, where pastures based on
a progenitor of Atlas PG gave lower sheep live-
welght gmin dunng a summer 10 which sufficient
rain fell to break the dormancy of Sirosa and Hold-
fast (Culvenor 1997). Certified seed will be avail-
able in 1999,

Australian 1l

This cultivar is designed to replace Australian
and Uneta, by equalling Australian in persistence,
grazing tolerance, and in recovery from plant losses
through lateral spread, and by having greater plant
vigour and seed set than Uneta, which is inferior 1o
Australian in these two respects because it has an
inhreeding coefficient of about 30% (Oram 1994),
Both Unetd and Australian IT are derived entirely

from the Australian cultivar, and Australian 11 was
developed by crossing 12 Uneta plants to twelve
Australian plants, Seed retaining plants were located
in the Fz generation and intercrossed at random 1o
produce half-sib families.

These were sown i replicated sward trials at Or-
ange, Canberra and Hamilion, and grazed heavily
and contineously during the second (1994 drought),
thitd and fourth growing scasons. Nine familics
were selected on ground cover and yield, particu-
larly in the third year. In general, these lamilies
equalied the nine Australian controls in the first
three years, and surpassed them in the fourth year
{Oram 1999, Seed sel was better than in Uneta, so
harvestable seed yield should be higher thin in
Uneta, and of course very much higher than in Aus-
tralian, which sheds its most of its seeds as soon as
they ripen, Australian and Australian [1 should be
similar in other respecis.

Management of phalaris

The success of phalarss-based pastures depends
heavily on the following:

¢ Good conditions for scedling establishment, es-
pecially little competition from annual grasses

o Additon of adequate nutrients and lime in later
years

e Rotational srazing through avtumn and winter,
especially for winter-active cultivars, which are
usually the most palatable sward component,
and s0 are overgrazed and overgrown by com-
petitars if sel-stocked, especially at high rates

s Adequate, but nol excessive. grazing pressure in
spring and summer to avoid phalans dominance
on the one hand, and grazing damage 1o young,
elongating tillers on the other. Aim for some
bare ground in avtumn.

All cultivars should be treated as potentially
toxic, especially during awtumn and early winter il
the phalaris herbage is readily accessible. Some
toxins have been removed from Holdfast, Landmas-
ter and Atlas PG by selective breeding, but at least
one class remains to be idennfied.

References

Anon. (1998). Phalaris aquetiva Loy, Atlas PG oand o
Australian 1L Plant Varieries Jowrns! of Anstralia 11, 26,

Culvenor, RoAL (1997). Observations on tilleting in cultivars ol
phalarts® wnder rotational grazing in a year with a
summer-autumn drought, Awerralian Jowrmal of Agricaltural
Resoorch 48, 467-76

Culvenor, B.A., Wood, J.T. and Oram, BN, {1996). Comparison
of winter-active phalaris with the Auvstralian cultivar under
rowstional  prazing. 2. Dry matier on offer, pasture
composition and animal production. Ausoralian fowrnal of
Experimental Agriculture 36, 287-97

Hoen, K. and Oram, BN, (1967 Edmblishment of perennal
pasture grasses wnder o cover <rop Ina Mednierranean bype



Froc. Fewrteenth Ann. Conf Grassld. See. NSW, 1995,

page 112

covirgmment, Awsiralion Jouwrnal of Experimental Agri-
cultre and Aninal Hughandry 7, 241-8

Cliram, R.N: (1994). Effects of inbresding on a seed-retaining
cultrvar of the perennial pasture grass, Phaleris aguatica L.
FProceedings Tth International Congress of SABRACQ. pp.
279-84 (Taichung District  Agricultural  Improvement
Station, Tarwan).

Orum, BN, (19%6), Register of Australian Herbage Plant
Cultivars, Phataris aguartica L cv. Landmaster. Australian
dournal of Experimental Agricalure 36, 913-14

Clram, RN, (19%9), Register of Auwstralian Herbage Plan
Cultivars, Phalareis aguaticn L. ovs, Atlds PG and Aostrabian
I Awstralion dournal of Experimental Agriculture 39 (n

press).
Oram., RN, and Freebaim, R.D. (1984). Genetic improvement
of drought suevival ability in Phalaris aguatica L

Austraficn Journal aof Experimental Agriculture and Animal
Hushandry 24, 403-9.

Oram;, RN, and Schroeder, H.E: {1992). Regiser of Austrabian
Hechage Plam Cultivars. Phalaris aqgreatica L., ov, Holdlse
Augtration SJowrnal aof Experimental Agriculture 32,2612

Schroder, P.M., Clifton, C.A., Trebilcock, B. and Graham, LF
{1998}, The effect of pasture type and management on sol
matric potential and root profile. Proceedings Pth Australian
Agronomy Conference, Wagea Wagga, pp. 235-8,




