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Use and improvement of tall fescue
and phalaris for the North-West Slopes

. Haros® and R Culvenor"

ANSW Agriculture, Centre for Perennial Grazing Svstems, Glen Innes NSW 2370
BCSTROY Plant Industry, GPO Bos 1600, Canberra ACT 2601

Abstract, The summer tanfall of the North-West Slopes combined with high summer remperarures

provides 4 challenging environment for mtroduced temperate perenmal grasses, Trials comparing the
persistence of inrroduced grasses have indicared phalans and rall fescue o be the most promising

species for the slopes regions of NSW, This paper describes the cultivars and vse of all fescue and

phalaris as well a5 the cureene plant improvement programs for these species with particuiar relevance

to the MNorth-West Slopes,

Introduction

In the pasture zone of northern NSW, there are 2
distinct bioregions: the Northern Tablelands and
North-West Slopes covering approsimately 6.3
million hectares. This zone 15 a sub-humid summer
rainfall area (Tweedie and Robinson 1963}, with
approximately 60% of annual rain occurring from
Oxerober ro March, Raintall is related ro alntude, being
highest on the peaks of the Tablelands (1250 mm)
and decreasing as elevation falls wowards the western
edge of the Slopes (400 mm}. Much of this ran falls
as high intensity thunderstorms, leading 1o a high
risk of surface runoff, Pan evaporaton rates are high
over summer (810 mm/day) and monthly tomals
exceed rainfall in nearly all months reducing the
effecaveness of the run. Frosts occur from Apal to
Cctober on the Tablelands with a reductos in both
intensity and length of frost period at lower elevation
o the Slopes. Lonw temperature (particularly on the
Tablelands) may restricr pasture growth over winter
and a combination of high wemperature and lack of
suoil maodsture can restrict pasture growth and
PECSISICACe OVer SUMmer;

Summer-growing native perenaial grasses dominate
the natural pastures of the region limiting animal
producton due to the low supply of green feed in
the winter to early spring period. Sown temperate
perennial grasses and legumes can alleviate this
limitacion and allow mose intensive production with
the capacity to fatten livestock (Lodge of af 1991
Dicker er @l 1998), Perennial grasses also have an
umporiant role for sustainability in this region because
of the ability of their deep-roots to dry the sail
profile, their large crowns, high levels of ground

cover; and less degradable organic marter than ucerne
[ Médltvaga taliva),

Intridduced tempernite perennial grasses are well suited
climatically 1o the Northern Tablelands (Ayres of wl
20000, bt their survival is much lower in the horer
and drvr environment of the North-West Slopes
Todge et af 199 Lodee and Orchard 2000, Archer
(198%) concluded that phalaris (Phalen’s aguaric) was
the most persistent and swtable of 4 introduced
temperate grasses for long-rerm pasrures on rthe
MNorth-West Slopes, however, wll fescue (Dot
arandinaced) and cocksfoot (dactilis slomeratd) retuned
a reasomahle presence ar the completion of the study
(4 vearss, Lodge (2002) showed thar Sirosa phalaris
persisted berter than Demerer tall fescue and
Kangaroo Valley perennial ryegrass (Ladiw perenny)
at a low alutude site, As s also commonly observed
by farmers, all sown speces fauled in <6 vears with
higher grazing pressure and droughi, whereas native
perennials survived, Similar resolts were obtiained in
a grazed expeniment (Fig 1) ar Tamworth (430 m
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Figure. 1. Persistence (as & pereentage of maximum basal
frequency) of phalans (3 ovs., ), cocksfoot (2ovs, ¥,
perennial rvegrass (2 cvso 4}, and Triumph { e} and
Fraydo ( o) tall fesoue in prazed swards ar Tamworth
{Boschma and Cubvenor, anpublished).
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attitude), excepr that the Mediterranean wll tescue
ov. Fravde persisted as well as phalans: Phalans and
tall fescue theretore appear to be the mest promising
sOWTL temiperare grass species for the Slopes regions
of northern NSW. This paper examings recent
developments an eall fescue and phalaris with
relevanee to the Norrh-West Slopes,

Tall fescue

Tall fescue is grown in south-east Queensiand,
throwgh the Tablelands and upper Slopes of NSW
and Victoria and in suitable areas of Tasmama, Souch
Mustzalias and Western Australiac In 1995, the
esomated area sown o tall fescue in NSW was
approsimutely (L94 million hectares, moss abundantly
on the Northern Tablelands where groseth pﬁr{'::'n:!al
18" maximised by summer rainfall and mild
temperatures (Hill and Donald 1998),

Tall fescue is a deep-rooted grass adapred 10 2 wide
range of soll ovpes meludmg thase with moderate
levels of acidity, salinity, and ferdlity, It 15 more
tolerant of waterlogmng than cocksfoor and more
tolerant of soil acidiry than phalaris (Easton e all
1994, Research on the Northern Tablelands has
demonstrated the longer growing season and higher
grazing value of rall fescue/white clover pastures
compared to phalaris/white clover pastures (Avres
e el 20000, Deespite the strengehs, of all fescue, the
extsting cultivars have weaknesses including low
winter activity, low nutritve value of matre leaf and
stem, poor seedling vipour and poor persistence in
marginal rainfall environments,

Tall fescue cultivars

T tvpes of wll feseue are grown in Auseralia: those
that originate from temperate Hurope or America
(spring/summer gctive varieties) and those of
Mediterranean origin (winter active/ summer
dormant),

The remperate varieties grow vigorously in spring,
summer, ang early autumn, but have slow winter
growth, These varienes are the most commonly used
in N&W, providing good year-round productdon of
quality feed, not frostdng off in winter as readily as
cocksfoor and phalans. Temperate varienes nclude
Au Triumph, Demeter, Dovey, Jesup, Quantum,
Torpedo and Vulean [1 These are suited to temperate
areas of NSW with an annual average summer
dominant raintall =650 mm. The temperate varieties
are partcularly well suited 1o higher alumde (=700

) areas of REW AT lower alotudes where irsigation
i5 used these varienes will also gros well, bur with
reduced persistenice.

Mediterranean vaneaes are winier actve, summer
dormant and relerate summer diought better than
thie temperate varetes, They have s more pronounced
winter and early spring growth pattern, similar o
phalaris. The level of summer dormancy varies with
cultivaes yanging from toally summer dormant oo
sormie production in response o summer rain, Unal
recently, these Mediterranean types were not
comtmonly used in Australia, however, today there
are s number of new Mediterranean vartenes available
{eg Flecha, Fravdo, Prosper and Resolute), These
varicties are better suited to dry summer
Mediterranean eovironments, with an anoual average
ratnfall =450-300 mm with winter incidence.

The pse of Mediterranean tall tescue varietes has
extended the zone of adaptaton of mll fescue mio
SUMTHTIEE df‘_; areas of southern NSW and Victoria,
The advantage of the Mediterranean material is
mereased winter growrth and good persistence andet
mosture stress. However, in regions with same
surmmer rainfall the Meditercanean eulovar Melik had
lerwer annual yvield chan that of Demerer (Clarke of o
1993 The challenge for the North-West Slopes is
tor identily material with the enhanced winter growth
and persistence charactenstics of the Mediterranean
tvpes, bur with the ability o grow over summer and
give high annual vield to increase ammal producoon
and warer use.

Developments with tall fescue novel endophyte

Tall fescue endophyte is o fungus (Neosphodiem
coerabdadipe) that lves inzide the tall fescue planr, The
endophyte and the planr have a symbiatic relatdonship
where the host supplies the endophyte with nutrients
and a mode of spread by the host plant’s seed. The
plant benefirs through increased (olerance to insect
areack, increased tolerance to moisture stress and
drought.

Wild tvpes of endophyte produce alkaloids thar can
be harmful to livestock, Sheep and cattle grazing tall
fescue dominant pastures infected with wild ape
:‘:ndnph}ftcs arcsubjecr o rall fescue roxiciy and
Fescue foot. These conditions are cassed by the toxin
ergovaline; it causes hear stress in animals by
constricting the blood vessels. Other symproms
iclude severe lameness, reduced feed intake, and
poor weigcht sains Fortunately, the sccurrenoe of
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fescue mxleity and fescue foor in Australip are not
common a5 current cultivars are low inoor free of
wild type endophyte. Some of the carlier vanenes of
tall feseue used in Auseealia (A, Kentueky-31 and
Fawn) may contain wild tpe endophyte.

A recent development in rall fescue has been the
development of non-roxic endophyvie technology.
Setentists-have selecred nawrally oceurning strains of
endophytes that do not produce alkaloids toxic to
livestek. The use of these non-toxic endophvtes
incorporated into adapted caldvars of rall fescue have
been shown o improve plant water use, rillering, pest
resistance, nuinent etficiency, persistence, drowught
tolerance and the mobility of aluminum i roord
(Hoveland 20000, These non-toxic endophyee
virierics are referred to as seleet or novel endophyres
and are readed as Max P in Avstralia (Advance Max
P Jesup Max P, Quantum Max B Flecha Max P, and
Resolute Max Pl Novel endophyte tall fescue varenes
are relanvely new to NSW and as such; there 1s hmited
dara available on their performance and persistence
in northern NESW. However, the reparted increased
tolerance of meisture stress and drought of these
warieties has the porential o extend the wone of
adapration of @l fescue into lower more marginal
rainfull areas of the Northern Tablelands and North-
West Slopes thar experience periodic summer
droughss,

Tall fescue management

Meost cultivars of tall fescue have poor seedling vigour
resulting 1n slow establishment, although some of
the newer varieties have improved seedling vigour,
Latazing management during the first 12 months after
sowing for both the temperate and Mediterranean
varicties 15 particularly important 1o ensure 4
satisfuctory plant populaoon. Young stands of tall
fescue should be grazed only when the roor system
15 well developed and will not be pulled our of the
ground, If sown lare, surface sown or esisblished
under difficult conditions, delay grazing unnl
flowering [F sewn with a more vigorous grass species
such as perenmial ryegrass 2 seeding rate of <2 kg/
ha of rvegrass is preferred. If weed compennon s
not a problem it is desirable not 1o graze 12l fescue
pastures untl 6-8 months after sowing However, if
weeds are a problem, a registered herbicide or grazing
management (heavy grazing for short periods to
rermiove tep growth of weeds) s recommended
reduce competiton: Mediterranean varctios sown in
autumn can be lightly grazed (to 10 em) in spring to

encourage nllering and reduce weed compettveness.

{Ince established, tall fescue i able ro wlerare heavy
grazhys Grasing management should aim ro prevent
a build up of rank herbage, Where practcal mll feseue
pastures should be kept in the “acove growth™ phase
o maximuse tllenny, prowth rate, quality, allow rapid
pOST grazing recovery and encourige companion
legumes.

Far the temperawe tall fescne oypes it s desivable o
graze besween dry marter limits of 800 and 2500 ky
L3M ha (3-12 em in height), This will generally require
some form of rotanonal grazing particulady inoa
favourable spring and summier, Duning drv spells and
drought, all fescue pastures will require longet
periods of vest to allow replenishment of eneriy
reserves for regrowdy, 1E mall fesene 15 allowed o ser
seed about every 3 vears, scedling recruitment o
increase paddoeck persistence amd density will be
favoured. During winter, temperate tall fescue can
rederate set stocking. Avowd wll, rank groseh in lare
summer and carly aurunm o promote legume growth,
Fstablished rall feseue pastures should be Beavily
graced strategieally oo prevent the formationot large
erect tussocks with a high proportion of, low qualice
marerial,

{nce the Mediterranean vanenes are eseablished, the
pasture should be roravionally grazed over autumn
and winter to promote tillerng and allow companion
annual legunies to perminate or in the case of
perenmal legumes, merease stolon density, Dunng a
favourable spring, established Mediterrancan rall
fescue can be continuously grazed at a high stocking
rare bur if rthe spring 15 dry, stocking rate will need o
be reduced. Ower summer, low stocking rates should
b used o |L;;E'|r]j.' graze tall fescue to promet bud
actvity and filler development, Heavy stocking should
be avaided; otherwise loss of plants will oecur.

Tall fescue improvement programs

Tall fescue improvemenr in Austrafia daces back to
the 19305 with the intreduction of tall fescuc
germplasm by CSIRO that was released as ov
in the s (Hilder 1963).
Mediterranean 1all fescue marerial evaluated in
Australia in the lare 1960s (Neal-Smaith and Waight
1969 resuleed in rhe release of ov, Melik by the

Demerter late

Western Auvstralian Department of Agriculture in
1971,

Tall fescue improvement commenced at Glen Innes
in 1993 with a collaborative project berween
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Agriculrure Wictoria and NEW Agriculture, supporied
by Mene & Livestock Australia, Tall feseue germiplasm
suitable for semperare and Meditersancan Auseralia
was collected from World Genetic Resource Cenrres
and included matenal from USA, USSR, Northern
and Sourthern Burope, Northern Afnca, and rthe
Middle Fast. This eollection has been sreengriened
with locally adapted matenial collected from old ov
Demerer pastures in northern WSW From the
Victorian component of the project a winter actve,
summer dormant cultivar (Fravdi) was released for
southern Australia, Fravdo rall fescue (Menkatangappa
and Jahufer 1998) is an carly flowering calovar
developed from Meltk. A summer Genve aceeséion
(ANVH-12) for use in norrhern NSW was selecred al
(rlen Innes, Being an accession, AVH-12 is not
cligible for Plant Breeders Raghes; bat may be seleased
tw a commercial partner or used in future breeding

projects,

With a fow exceptions {cqn phalans), perennial rrass
improvemient in Auasoralia has focused on highrainfall,
fertile conditions. The CRC for Plant-Based
Management of Divland Salinioe projecr suppormed

Loy Meat & Livestock Australia *Peranwiod forage grass
dwfrovenient fir fmemedin rarnfall recharge cavivanmenti
to twiprnre stefainabilin and profitalelty” aims todevelop
adapted cultvars of mll fescue, cocksfoor and sub-
tropical grasses for Jlow to medivm recharge
environments. The tall fescue ciimponent of the
project will be conducred on the North-Wesr Slopes
of NEW with sites at Inverell and Barraba, and will
produce improved, drought tolerant, summer active
tall fescue cultivars rargeted at regions that receive
signtfleant summer riin, but expenence peériodic
droughrs limiting convenonnal eulivars.

Phalaris

Phalurs has been the most widely sown emperate
perennial grass in NSW since irs introducton
agricultare 4 century ago (Archer 1995), Reasons for
tes popularity include s productivity, drought
survival, capaciny to respond o increased sodl fertilicy,
deep root svstem, and Jack of pests and diseases.
Phalaris 15 @ more droughe-hardy speeies, better
adapted to Slopes regions, than remperate tall fescue
varieties, Mediterranean tall tescue varieties offer the
promise of mproved drought hardiness closer wo thar
of phalaris (Fig 1), Phalaris generally survives the
fieat and moisture stress of summer as dormant buds
at the hase of the stems, Flowever, it can resume
groawth after summer sam parocubarly 1f accompanteed

by conler wearther. The summer-doninant rainfall of
the North-West Slopes combined wirh relatively high
remperature providesa challenge for phalans survival.

Role of grazing management

Grrazing management aimed ar promoting dormant
bud development i spring, malntenance of cover in
summer and regencration of budsn autumn can be
;-kln-.u:lr.::! o improve persistence. Winter acnve
phalaris cultivars should be grazed rotatienally
through agrumn and winater to maxmuse persistence
and productivity, Lodge of @f (2003} showed that
Sircsa phalans grazed continuously at 12 sheep/ha
persisted well ataltitades =500 m on the North-MWess
Stopes when it was destoched Tor 6 waéeks from the
start oof the putumn break and in spring (during stem
elongation), or if stocking rate was reduced 1o 4
sheep/ha at these tmes Inocontrast, the phalaris
dechined rapidly under vear round continuous prazing
at 12 sheep/ha. These rreatments refined an eatlier
demoenstration of the benefit of seasonal closure for
persistence of Siross (Lodge and Orechaed 2000),
Henwevet, scasonal reducrion of grazing pressure did
oot Improve persistence at g site around 430 m
alotade (Laodge 20023

Phalaris cultivars

Phialaris cultivars arg divided mainly an the basis of
winter growth actevit Semi-winter dormant cultivars
have smaller seedlings, sliveer wanter growth, good
spread and grazing olerance, and are more suited 1o
continuous grazing on che Tablelands, eqn ow
Auvsrralian, Winter-acrive cultivars: have large
seedlings, are mone productve in the dutumn-winter
period, are best managed romponally, and are suited
v the Slopes and Tablelnds cgovs Sivosa and
HMoldfast, Cultvars also vary in the steength of their
basal bud dormaney) higher summer dormancy
pratects dormant buds from (alse breaks in hoo
SUITHINET Areas,

Release of the winter-active culdvars resuled in
considerable expansion of phalaris in both the
cropping and high raintall zones. Sirosa was
developed for the Slopes and Tablelands and Sirolan
was developed more specifically for the drier marginal
areas more typleal of the cropping zone, incuding
the North-West Slopes. A highly summer-dormant
cultivar, Siroceo, was also released for drier areas, bur
is o longer available, Sirolan and Sirocco persisted
hetrer than Sieosa and Auseralian dunng droughe ar
Mendoaran

Freebairn 1954

andl  Binnaway  {Orane and
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Table 1. Grouping of phalans cultivars

Semi- winter-

dornne

Cleher cultivirs “uscrilian
I meta
Cirasslncs Mg

Mo aped-reenining oltermatives Musrralian 11

Table 2, Basal frequency (%) of phalaris cultivars sown in
1998 after 3 years of grazing at Tamworeh and Manilla
and 3 years of grazing at Purlewsogh

Cluinvar Basul treguency (M)
Tamwworth Manillit  Purlewanph

Srroegn 07 23 43

Surelun L4 is 25
Mlas PG 4 19 23
| andmaster i i3 Al
Huldtas a3 21 !
DTG 5T 15 9
Mostradian 1T - i 5 4
Nustradian 36 25 fi
Mean ot top L aocessions B3 af

Lesaed (P=EROE) 27 14 17

* Removal o plants drom the perslstent accessions preventod
ohservations in 2003

Since 1990, 4 new culbvars of phalars; Holdfast, Adas
[y, Landmasterand Auaseralian [ have been releasad
with & special mechanism of seed retention which
s facihitared a stable supply of reasonably priced,
good quality sced. These new culuvars, with the
esception of Landmaster, are alternatives w older
non-secd-retaining culovars, as shown in Table 1,
rerailed informanon on phalaris:cultivars can be
obtdined

srasseshrm.

at wwew.plositosau fahpe/ grassesy

Although Atlas PG and Sirolan were bred specifically
tor hotter and doerconditons typical of the northern
Cropping areas, recent persistence data from 3 sires
o the Cenrtal and North-West Slopes sugsest that
all of the available winter-actve cultivars are similar
in peresistence under grazing (Table 200 Ar 2 of the 3
sites, the highly summer-dormant but discontinued
ey Sirocco wis the most persistent cultivar, Table 2
suggestsa lack of longer term persistence withour
careful grazing mandgement, but all the winter-active
cultivars are highly suitable in a short term: pasture
phase 1o cropping roranons, Choice of companion
legumme was also shown w influenece phadards survival
at these sites, Survival was higher with subterranean
clover (Trfadiam mibterranean) than with the deeper-

Winrer-acnve

Creneral purpose Diner mirpns

Mlanginmt sy

lrwwe feerliny;

Hirosa S
Sivabun
Floaldifist Athis PCE L armdmaster

rooted lucerne, particularly on a light extired soil
tpe at Manilla (Boschma and Cualvenor 20025,

Cultivar development

Compared with southern arcas, lide phalans culuvar
development work has been conducted in cither the
North-West Slopes or Morthern Tablelands, Atdas PG
was selccred partly on the basis of expenmental
resulis from Coolah and Merriwa and 14
recommended for the doer edges of the main phalans

belrand the cropping zone (Oram F994),

I the last 2 decades, the CSIROY phalatis breeding
progream, with support from Australinn Wool
Innovarton Led and Seedmark Mo Lid, has workedd
mereasingly owards producing cultvars berter
adapred o adverse conditons. Presenr prioncies
mclude the following lreeding projects,

A enfiivar with belier persistence under gragmg for fonger-
fera pastires o the Nerth-West Ngpes, A breeding project
specifically, rargeted ar the North-West Slopes
crivironnment commenced in 1998 in collaboration
with Dr S0 Boschma, NSW Agnculoure, Tamworth.
Grazed studies were conducted at Purlewaugh,
Manilla and Tamworth to evaluate persistence and
etber charageers e 102 wild sccessions, breedimg
populations and cultivars of phalars, A mgjor decline
in plant survival occurred berween 2000 and 2000 ar
Mamlla and Tamworth, bur noc ar Purdeveangh by
20071 Accesstens with superior persistence at Manilia
and Tamweorth were idenufied (Table 2}, most being
i the best group ar both sites, However, none of
the selected aceessions survived the 2002 drought
vear under close prizing ar Manilla and Tamsoech,
teinforcing the importance of carelul regulation of

grazing pressure for persistense o this environment,

New breeding populttions have been developed from
some of the accessions after crossing with the most
persistent seed-retaining population. These and
several other breeding populatnons are to be tested
under grazeng at 2 sites in the Manilla aren by D 5
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Boschma, NSW Agriculture, from 200407, Parents
af a new culovar are due to be sclected by lae 20007
and a caluvar should be avallable several vears larer.

A e wenteraetan celtivar Wit aprvied portiilense snder

heary oottt s graging to arerceme o fack of persisfenee ot

st hirnse Srudies e selecr @ more persisient winter-
detive culivar forthe main [‘Jh;{]:!ri.ﬂ {rr Ju-'irzf_fiwlil have
recenty been conducted i western Victorn, the
Southern Tablelands of NSW and the North-West
Slopes of NSW ar Tamworth. The tamilies tested in
these studics have been seleered for 2 gencraoons
om diffetent soil types near Canberea, Posiove linear
response o seleenon was obruned at the 2 southern
sires, but a neganve response was abrained ar
Tamworth (Boschma, Reed and Culvenor
unpublished), This emphastses the difference 1o
cavieonment between the North-Wesr Slopes and
rmore traditional phalaris-growing areas and indicares
the need for a program specifically dirceted ar the
Norch-West Slopes. The new eulovar will be axmed
maindy at more southerly locations,

A weltvar with fmproved tolorance of Afwwaina L) for
itvangly actd soile and o weid to depth So1l aodity has
been viewed as an important impediment to the use
of phalars on the Taldelands and 10 Other States, An
Acid Tolerant (AT population prodoced in the s
20 years by CSIRCY has markedly superior wlerance
tor Al tn nutrient soluton. Recent feld stodies suggest
thar the higher Al tolerance of AT phalans confers a
potental advantage in establishment on seil high in
Al but not long term persistence,

Conclusions

Summier rainfall on the North-West Slopes of NSW
combined with high sammer temperatures provides
i challenging environment for inrroduced remperate
perenmial grasses; The esublishment, growth and
persistence of species such as phalens; wall feseue,
cocksfoot and perenmial rvegrass has inthe past been
disappointing in this environment. Studies comparing
the persistence of introduced grasses have indicated
that phalaris and rall fescue are the most promising
specics for the Slopes regions of NEW Until recently
the vaneties of tall fescae avatlable to producers on
the MNorth-West Slopes have heen limited 1o
temperitte tpes better suited to high minfall, ferale
environments more typical of the Tablelands. The
release of more sumimer dormant wdl fescue variedes
ity extend the ose of mll fescue intothe Jower rantall
environments of the Slopes, bur more expetience of

these varieties is needed o assess their persistence
relative to that of phalans, Studies examinming the
peeformance of a range of wall fescue and phalans
vatietes (Lodoe of of 2004 should shed light onthis
comparistn. Until then, winter-active phalaris
cultvars (Atdas PGy Sirolan, Sirosa and Holdfast)
probably remain the biest adapted of the available
fesnpe-lived remipérate grass cultivars for the North-
West Slopes.

Breeding projects for both phalans and rall fescue
specifically targered at the Noarth-West Slopes
enviremment are currently underway, These projecrs
aim 1o produece adapted and persistent cultivars tor
reglions that recerve sgnificant summer ramn but
experience periodic droughis, While these grass
spectes will mainly have impact in che permanent
pasturezone, thev also provide a perenmal alternative
v shiallony roated armual [rastures in the prasiure phnr;c
of phase farming syvstems, Strategie grazing
management of the new vanenes will reman an
essential factor tor the long tornt survival of phalars
and tall fescue pastures in the Morth-West Slopes
ENVIronment.
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