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Evaluation of pasture plants for use in
recharge areas in northern New South Wales

G, ML Ladge, 5 P Boschima and M. A Brenmn

NEW Ayrneubture, Tamworth Agrcalnieal Institure, RMEB 944, Tamworth NEW 2340

On the North-West Slapes of NSW, 75% of the
agriculrural land is permanent pasture, dominated by
summet-growing  oative  perennial  grasses
Tradinonally, atable greas of the region are based on
mixed farming enrerprises with winwer and summer
cropping, and grazing by sheep and cartle. Northern
NEW hag asummer dommant ramnfall, wirk 600 of
rain Falling from November to March, mainky as high
intensity thunderstorms (Clewett of ol 20035 With
high evaporatnon raws dunng summer and high warer
loss asa result of surface runoff, rainfall effectivencss

1% low,

The North-West Slopes covers the Namor, Graydir
and Border Rwvers carchiments of the upper pordon
of the Murray Darling Basin. OFf these, the Namoi is
constdered t have the highest salinity risk (National
Fand and Water Resources dadic 20005 Lilebow e
al. 2000, In 2000, 2896 bha of land in the Namot
catchment was esomarted ro have the warer able
within 2 m of the surface, with the warer wmble
estimated to be inereasing 0.06 mvear under current
land practces: This area 15 expecred 19 increase o
2T HAT ha by 2050 (Littdeboy e ad 20017,

As vet the extensive mobilisadon of salt s nise being
cxpressed n the landscape o a large exrent, however
declines in steeam warer quality are evident, Tn 1998,
the average monthlyv warer sahinine of the Namon River
at Bopgabn exceeded B0 O 2000 ol the time, This
is- predicted o increase to 63% by 210, Similarly,
the critical threshold of 15000 BC was exceeded 6%
ot the ome in 1998 and this s expected o increase
ro 27% by 210, Further downstream, salinity of the
Named River at Gunnedah was recorded as 380 BEC
i 1998 and 15 expected toincrease to 930 EC and up
to 1400 EC by 2020 and 2100, respecavely (MDBMC
LS9,

Red soils, rypieal of the North-West Slopes, have been
identified as having a high salinity hazard (5,
Domaldson, pers, comm.), with résponse rates oo
management varving from low o high, Mose of the

ground warer low systems in this region are localised
(ainclair lnight Merte 20083, Native pastures and
annuil crops commaonly sowenan che region tepically
tiverours to abowt 1.2 m (Lodie and Murphy 2002),
with deep drainage estimared to occur mostly in wer
winters; and ranging feom 02200 mmy/ vear under
marive pasture (Lodge of o 2002), Therefore there is
an excellent opportumity o use persistent, deep
rooted perennials in grazing sverems to both increase
the length of the growing season and provide w “dev
buffer’ to minimise deep drainage.

This paper repores dact for the estahlishment year
of arange of perennial legumes and grasses sown ac
recharge sites m northern NEW, a8 part of a natcnal
tield evaluation program within the Cooperative
Besearch Centre tor Plant-Based Management of
Drvland Salimee (CRC PMIXS)L

Materials and methods

The recharge sites were locared about 12 km west of
Manilla, (30,7475 [150.617E) in the Namol carchmen,
un the Nerth-Wese Slopes of WEW on a Brown
Verrosol soil aran elevadon of 400 m. Average annual
raantall at Manidla s 650 mm. The expenmental area
consisted of a paired comparison of a permanent
mative pasture and aocropped area, tpical of the
district. In Mav 2003, perennial legume and prass
Cx]“’-fim{‘-ﬂfﬁ MVOTE ST Rli'lmﬂ with.a TEMpPeTiie grass
cohort consisting of Phalors ageatice and  Fertiea
arimdongeea lines {(Table Dy Seed was shallowr sown
4 tephicares using a G-ronv come seeder (20 em betwesn
roavs) In plots 3 m (Jegunies) and & m (grasses) long.

Plant numbers were recorded (-8 weeks afrer
establishment (60 by 15 em quadrats) in 3 subplot
strata, Herbage mass (as a calibrated visual
assessment] wias secorded in late spring in cach stram
and persistence (measured as frequency in a fixed
[0 by 50 ¢m quadrat per plot), was recorded in
SpIing-summer.
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Results

Prior 1o sowing 242 mm ranfall was received from
Jamuary 2005 (83% af the long werm average for the
period), with @ further 235 mom received (64%% GF the
average for the penod) from sowing unal December
200% T assist establishment, G- mmowater was
applied to all experiments o June 2003, With
insufficient raintall, all experiments on the naove
pasture site failed o esablish, so no dage will be
presented for these,

Perennial legumes

Mean plant count ar establishment on the cropped
site was 43 plames /oo, Mean mid-spring herbage mass
was 1393 ke DM/ ha, rangang fromm 5398 (T carwaam)
o were kg 136 ha for Wenn Cassia which fatled o
establish. Herbage mass was highest (P=00KH, Fig
la) e H. carwosam and Seeptee and significancly
different to all other culdvars /lines excepr, AL
attbwrasne, H, coranarina (Grazing bulk) and Orhello,
Herbage romss was <350 kg DM/ ha for . sinirfii,
A, pabaestinn, 12 pentapbylinm, 1) rectum, 1. patens, 1.
wliginosns, M. sativa ssp. coernda, M. suffeticiia, P
podstachyes, . mnor, T, plysodes, and T somifforsens. Plant
count ar establishment and mid-spring herbage mass
were poorly correlated (RE=0.064,

Of the species that established, the average frequency
e carly summerssas TE3 a0 M. st ssp. caeriag 12
ataberand Lo corminiatas had 100% frequency, but were
not sipnificantly different o all species with a

Taible L Speécies sown at rechurge sites in northern N5W in autamn 2043

() Perentidal lepurmes

percentage of sitemean freguency greater than 105%
(T, L), OF those species that csuablished, 1) i,
S mingeand P pedirzachyer had the lowese frequencics,

Perennial grasses and herhs

Establishment was varied with the chieory, planeain,
native grasses and cocksfoots csmblishing pooerly In

| I:"ll ﬂﬂ:l

mid-spring, mean plant frequeney was 5
highest (PN, Figs 18) for Gala, Resolute+ AR342
(endophyte), AL Trivmph, Auwstralian, Avalon,
Holdfase, Grovse, Dundas, Atlas P, AVHS,
Landmaster and Fravdo, Natve prasses and

enckstonts had the lowese frequencies.

OF the species that established, mid-spring herbage
mass was highese (P<O001) tor Growse and lowest
(P=0001) for Porte, Currse and Waketield (Tag 14,
with a mean of 1099 ke DM/ha, Herbage mass of
Atlas PG and Holdfast were higher (P<th001) than
those of Awstralian (1391 kg DM/ ha)i with
Landmiaster biding intermeadiate (2098 kg DM /ha).
Mean herbage mass of the fescue cultivars (Fraydo,
Resoluteand AU Trnumph) was 697 kg DM/ ha and

simibar o thar of the 2 perennial rvegrass cultivars

(R58 kg DM /Ta),
Temperate grasses

Crverall mean plant establishment was 95 plants/m-,
In mi:i—s:]":.riﬂ‘.c_v;~ plant Frequesicy was 87,600 and similar
tor all cultvars and lines (Fig 16, Mean mid-spring
herhage mass was 2562 kg DM/ ha Herbage mass
was highu.:-;l (=001 for Sirocen, CRIT9305 and

L. e tdeson mrmrwnte 2o oArgyriwbena swiforiog 3. cdnirmges talsestinns 4 o Lninagatur srebersse 50 Chosieomiéa ratardioga ov. Winn Cassi
b, Cacborn entptns v Pana 7. Corannile vare % Derionem bresrine 902 pentapdndion 10000 rectun 11 Gk affiinudis 120 Fledysarum
btz 13, Hedyearnm cormoger 14, Hedysaranr cpremarmune v Sarassland Aokou 15, Hedvsamer corsmama Todder bulk) 14
Hedyrariem coremarimer (Crazirge bulk) 17, lodipefens padens 18 L otsmonss bairestr ov Miles™ 19, Fatwr cvrmicdasier o Croldie 200 Tams
cormiordites 21, Latar oationes 220 Lisinr cyttrvder 23, Latur giaber 23, Lot svavecvaies 23, Distns nlfginores 26, Medivage sative ssp) caermlt 27,
Medieque snfiratioes 28, Clwadeyobis sésigflia evo Othello 20, Prongfr duere 30, Paaind podstacns 31, Sangwisoria srimor 32 Tl
Arplrrrfaren 33, Wafidiorrn Shvevider 34 Legfem anifforimn 35, Medfsipe Salbiva o, Scepte

{13} Percnnial goisses and herbs

1o Pheikeent ingeratioe ovi Aostealion 2000 agmative oo Atlas PCr 301 ageaticw Doldfas 3, B ageatine v, Landnvasier 50 Daaili glimrrada
e, Corere b, O plwreree ov Poso 7, Festear armmdiraces o Frapdo 8 ammabraces e Besolnet AR32 0 F arrdimaaea ev, AL
Toarnphy 10, Laiaene fervmme e, AN H 18 Lo peregne ov Aovalon 120 Larhapyren perdrons ov Dundas 130 Bresr damenees v, Gealn 14,
Pasttaue famevodater ey, Tonic, 15, € ldbermame inbpis v, Grouse 16 prirodansbanis e cv. Ligule 179 17 L mohardsons v Tamoma 18,

Miermdavntst stgiseider v, Wakietield 1'% eaweda aresfradie 20, brfvarta calcpeine oo Migsion 21, Sandeon mszoeeer’ 220 Vetarsa iidacedale ov

Naivok® 23, Pewnrieinen clanelestinme oy, Whitter' 24 Chiny garana oy, Katambora

A

{e) Temporare C, grass cohor

L. T wraendininden ev. Frivdes 2, I wamidivaees ov. Flecha 3. F. aamdinaisd ov. Redolile FARSA2 4, F anidisizes ey, Resoluw'5, B
armnditen ov, Prospers O 1D agaetior o Adas PG T, B agaatior cvomeaceo 8, 1 ageafice ow Aastridian 109 1 egeatcs (140082 10, 1
et (P TOXOS) UL P preetern (T30 120 B onomiten ENDTTO) 130 1 cegrntrics (NDL00 1 0 mgpanattiee (MI25) 13: 1 agrentivn {M331)

Voo ) agpretie (24T

" Species sown Dhecembier 2003
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M225, comparcd with all of the fescue culdvars
(exeept Grasslands Tlecha), Australian 1L and M170.
Among the fescues, Grasslands Flecha had the
highest (P00 ) herbage mass, while for the phalars
cultivars und tines Awseralian 11 had the lowese
(P<t001) herbage mass (1473 kg DM/ ha), Prosper
fad the lowest (P<0.001) mean mid-spring herbage
mass (B10 kg DM/ ha), buc ic was not significantly
different for those of Fraydo, Resolute and
ResofuteARS4E (Fig: 14,

Discussion

In morthern NSW, it is likely that more pasture plmu‘s
tend todie in the harsher sumumer preried thin in the
winter months when rainfall s more cffecove, The

data presented in this paper indicated thar mest of

the species sown in 2003 established well. Persistence
monitored over the nexe 2 years (measured spring
and autumn each vear) will highlight species that are
persistent and which seasons are most detimental
tir thedr survival, 'To minimise ground water recharge

2 impaortant perennial pasture species characteristics
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Figure 1. Frequency {as o percentage of the siwe imean)
andd herbage mass production (as a percentage of the sie
mean) i spring 2003 of {a) perennial legumes {19
perennial grasses and hetbs, and () wmperste (C)) grass
cohort. Mumbers indicare species listed in Table 1.

are persistence (abiliny fo survive long-rerm) an
production (ability to grow and produece green forge
and s use water). Species inthe top nght quadrane
of Figures la- had above average persistence and
production on a brosn soil in the Manilla districe in
ther esmabhishment year:

[n northern WASYW the most wideh sown perennial
legeme, and so the district “benchmark’ s lucerne,
Simularly, the benchmark for remperate perennial
prasses is phalans, Lucerne s well adapoed o areas
with refatively deep, neutral o slightly alkaline soils,
bue there are problems with bloat and poor ground
cover. Phalaris is the most persistent introduced
temperate prass (Lodge 2002), pardculody cultivars
Atlas PCoand Landmasser (5.8 Boschrmi and BLA,
Culvenor, uapublished dawa), Only H. sarmwamen had
higher production and plant frequeéncy in the
establishment yvear than lucerng, while no grass
species/lines had higher production and frequency
than phalaris, For o perennial lepume or temperate
grass oy he widely sewn it would need o exceed the
performance of the benchmark specics or
complement them in a mixoare,

Fistablishment fatlure of species at the permianent
pasrure site highlighted the difficulties faced by
producers somang into these areas. Often o these
areas direct drlling allows berter sonl-seed conrmcr and
water entraprment and infilteion, However, with our
equipment we were unable to break the soil surface,
and with low and ieregular ranfall followang sowmg,
the soil surface did not remain moist long enough
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for gt:::l‘l.in:u_'u.wuu. These expuriments will be recsown
iy 2004,

Conclusion

Perennial legume and grass spécies sown i arecharge
area on the North-West Slopes of NSW established
on a traditonally prepared seedbed, but failed 1o
establish when surface sown in an adjcent permanenr
pastere, Most species at the cropping sice bad good
persistence 4-6 months atter sowing, and will be
manitared over the next 3 vears, The range in mud-
spring herbage productien highlighred the range in
torm (prostrate #i etect) of the different speaes.
Faaiuation will contnue unal 2006,
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