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Too wet, too acid, too saline?

Pastures for acid soils in the north and central west
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An recently as 20 years ago light acid soils in
central and northern inland NSW were regarded
as almost useless (Freebairn 1990). However with a
better understanding of soil acidity, the discovery of
acid tolerant plants, rescarch showing the benefiis of
lime, a better appreciation of ¢omecting soil defi-
ciencies, and better plant management, light soils
are now widely regarded as productive and sustain-
able. Research continues o find improved plants
and gains in soil guality resulting from improve-
ment programs.

The northwest is regarded as a region of deep
fertile clay soils, but over one million hectares com-
prises light acid country. The central west also con-
tains a similar area of light acid spils,

Up to the 1980s; much of this light country was
regarded as “poverty s0il” with property owners al-
ways in financial difficulties, land cvergrazed, and
soils degraded. Little was know about the need [or
acid tolerant plants, the use of lime, or the need o
address soil nutrent deficiencies, Current research
has substantially been able to improve the viability
of these soils and hence the worth and viability of
these areas.

At the present time the main areas of study in-
clude investigation of more productive serradella
varieties, more efficient rhizobia for serradella, the
feasibility of hiserrula, (a promising and acid soil
tederant annual legome), and testing a range of in-
troduced perennial grasses. Long-term studies on
the henefits and residual worth of lime are also un-
derway, as well as developing cost effective fertil-
iser programs, developing strategies to combat light
soil weeds (such as spiny burr grass and blue helio-
trope) and the examination of soil quality changes.
Limited work is beginning on the usefulness and
management of native grasses.

Introduced annual legumes
Serradella
Varieries
Serradella 1s a deep rooted winter annual legume

suited to soils with moderate as well as extreme so1l
acidity (Freebairn 1992). Main variety advances oc-

curred with the release of Avila in 1987, Elgara in
[%8E, Madeira in 1985, and Paros in 1989,

The vanety Cadiz which was released in 1946,
passibly has an important role in NSW (B, Nutt,
pers. cermmn ) I is an Qrithapus sativas type (pink
Nower) compared o the standard €. compressus
wpes (yellow flower), The main advantapes of
Cadiz are believed to be hetter winter vigour, softer
seed (therefore greater germination rates in carly es-
tablishment years) and higher seed vields (cheaper
seed). While hard seed 15 a drought survival mecha-
nism, WA research indicates Cadiz has the ability to
not germinate in response 1o out of season ranfall
(B. Nutt, pers. compr ). 1t appears there may also be
sufficient hard seed for long-term persistence.

Cadix has so fur performed equal to the best of
14 varieties in the Coonabarabran distnct (Tahle |
data average of four tnals), It 1s similar maturity 1o
Madeira, the current standard early maturing line
Assessments from trials at Trangie, Warren (A Bow-
man, pers, comm.) and Elong, showed Cadiz w be
the outstanding variety in growth from one year's
lesting,

Santoring, a WA release in 1996, is 10 doie show-
ing no special advantages in the Coonabarabran,

Table 1. Serradella comparisons, Coonabarabran dis-
trict, 19951996 duta.

Cultivar Production Flowering

| % Mean Ixace {43!

‘ §IGEHT2.2A 100 0.0
BTGEHT2 1A 1. T2

| BYIGEHT4A G2 -3
Paros a0 37

| FFGEHSG 101 82
HTOEHOA 04 8.7
Santorim o0 12.8
MO || a1 L8
hiadetra 06 14.5
Elgara 118 184
Cadiz [RE.] 140
WATZ08. | 96 17.7

| Al 0 2.0
Mean (ka/ha) 4318 218

| 'Compared 1o 87GEHT2 24
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Elong, Warren, Trangic or Parkes trials. The line
RTGEHT72.2A may prove to be important for drier
arcas. It has the earliest malturity yet found.

Rhizohia

Research conducted across NSW over the past
four seasons has led o the 1997 commercial release
of an improved rhizobia bacteria strain for use in all
serradella varietics (Gamel and Harley, per
comnt). The new strain, WSM471, is replacing
WLI425, untl now used for both luping and ser-
radelia.

The research has shown that W5M471 1s more
cificient and likely 10 boost winter productivity of
all serradella varictics. Another strain, WSM480, is
undergoing further testing, and is probably superior
to WSEM4TI.

Biserruln ( Biserrula pelecinus)

Biserrula is a winter annual legume, in many re-
spects similar 1o serradella, In WA biserrula is be-
lieved to be potentially more appropriate than
serradella on the very low clay conlent deep sands
(B, Mutt, pers, comm.), It has been twested in NSW
since 1995,

Coonabarabran, Elong, Trangie and Warren tri-
als supgest hiserrula has promise and is performing
well, The hiserrula accession, MORS9, at Trangie
Warren and Parkes equalled performance of the best
serradells varjeties. O seven accessions lested at
Baradine and Binnaway in 1996, MORYY is so far
the most promising hiserrula line,

Flowering of MORYY is five days later than Ma-
deira, but 12 days earlier than Avila (Coon-
aharabran  data). Observations in 1995 suggest
MORY9 may be more susceptible o blue green
aphids than serradella (mainly resistant), but less
susceptible than subclover (ov. Dalkeith).

Subterranean clover

Research over the last 15 years has found that
sub clovers play a very important role in many of
the moderately acid seils in central and northern in-
land NSW. The release of hard sceded earlier ma-
turing cultivars such as Nungarin and Dalkeith have
made @ very significant contribution because of
their long term persistence and productivity. In the
higher rainfall areas mid season hard seeded culti-
vars such as Junee, York, and Seaton Park LF have
also proven to be productive and persistent. Large
areas of pasture across the region now contain sub-
clover as the major winter legume component.

Caucasian clover

Preliminary lesting suggests caucasian clover
may have a valuable role in moderately acid soils in
the better rainfall pans of the region. Caucasian clo-
ver is.a perennial and in southern NSW has been
more persistent than white clover (B. Dear, pers.
Cemr ).
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Table 2. Perennial grass variety trial, Binnaway. Sown
1987, wssessed summer 1997,

Speries Plant frequency (%)
Congel 10010
Bahia 91.5
Pioneer Bhodes .5

Perennial Veldt .0

Table 3. Perennial grass variety trial Binnaway. Sown
1991, assessed summer 1997,

Specics Plant frequency (5]
Comsol 100
Premier Digit 85
Promeer Rhodes i)
Hahin [0
Oithier gms,s:.-.s’ ¥

Nneiudes Gayndah buoffel, Gatton panic, Huch creepang blue,
Bowen Indzan blue grass, Petrie green panic, Porple pigeon grss,
walluby grass. Callide rhodes prass

Introduced perennial grasses

A number of trals testing summer perennial
grasses have heen running across the region for up
to 10 years, Depending on degree of soil acidity,
soil type, and climate, Consol lovegrass, Premier
digit grass, Pioneer Rhodes grass and bahia grass
have overall been the best performers. For example,
on soils with low alominium, Pieneer Rhodes per-
forms extremely well, whilst on higher aluminium
soils, Consol lovegrass excels.

On a very acid site at Binnaway, pH 4.16, and
more acid with depth, (aluminium 27.4% of CEC}),
Consal and bahia grass have been the outstanding
performers (Table 2,

An adjoining trial compared a larger number of
grasses (Table 3. Consol and Premier digit are the
best performers. A trial on a similar acid seil at
Coonabarabran has shown that Consol is the supe-
rior variety in terms of persistence and productivity
of some 18 different perennial grasses.

In a less acid site at Tomingley (pH approxi-
mately 4.7, low aluminiom) Pioneer and Kalambora
Rhodes grass and Consol have been the hest per-
formers (Table 4).

Native Perennial grasses

Little research has been undertaken 1o test the
suitability of native perennial grasses for acid light
soils in our region. Observations suggest a number
of species are suited and some of them have poten-
tial for commercialisation. Trials with domesticated
lines of Wallahy grass (cv, Taranna) indicate they
have potential on light soils. Although it was slow
1o establish, the Tomingley trial is a geod example
of this potential (Table 4).
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Table 4. Summer grass trial - Tomingley (Granite Sandy

Loam). Sown March 1992,

Species/ Perfarmance!

cultivar L,

UV LA ZR N IR e 0 T e s -

these relatively low rates of fertiliser ran down sub-
stantially over 4 years {Table 5),

Sail “guality”

Kathy King (pers, comm.) examined the micro-
bial activity of soil collected from a number of cen-
tral and northern inland NSW paswure fertiliser and
lime trals; including some from lighter soils (Table
fi). These trials have shown large production re-
sponses to relatively low rates of 8 and P, and, on
acidic soils, good responses (o lime,

King uses several biological indicators 1o assess
the health: of seils (K. King, pers: comm.), These
are based on the activity and biomass of soil mi-
crohes, bacteria and fungi that are universally pre-
sent in all soils, and are vital to nutrient cycling in
soils. Respiratory rate of soils reflects the activity of
microbes while microbial biomass (or microbial
carbon levels) measures the wial abundance of mi-
crobes in that soil.

Soil organic matter (organic C) doubled follow-
ing 9 years of pasture improvement in a fertiliser
trial conducted at Ulamambri in central western
N3W (A. Freebaim, pers. comm.). Othér charac-
teristics that improved included microbial activity,
soil Noand P, moisture infiltration following rain,
ground cover levels (which equate 1o less soil ero-

Table 7. Soil and other features measured in a fertiliser
trial at Ulamambri.

1995 1595

| Parameters Treatment 7 c]m.n]gu:
Mo ferihser  Fertiliser
Oegzanic. C(%) 1.5 3.0 4
Infiliration rage 1.3 15 a7
{memfmint
Plant cover (%) M} 10 B
(July 1998)
WUE 2.03 B 448
(DM hamm rainfall}
Basal respication 0,222 146 416
(mg COxhe/ 100g soil )
Microbial C 9503 173.1% 4
(e 1 Ok soal)
[ 567 3111 448

| Winter/spring DM
{kag/halyear)
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Table 6. Soil niicrobial activity in fertiliser/lime trials.

Lication

Feriliser/
|ime treatment

! Mendooran Wil

Bu!-'al_ "'-’I-ll;uEu:ﬂ C' 2

Respiration!

(.55 5 bdes 14 35 2
Bambacsi panic 20 25 2
American huffel ¥z 1.0 I
Petrie green panic kO ) 1
Ciatton panic LA 2.2 |
WA buffel 1.0 1.0 i
Purple pigeon 0 1.8 :
Pensacola bahia 1.0 v ] i
Birdwood grass 1.0 ] [
Hatch creeping .Gk (6 (
Competitor bahia 0.7 2.5 i
Bissel creeping S:00 K] ]

MNate, Bowen bluegrass and Curly Matchell faile
ning; ! 1= poor, 3= godd

Present research findings are limi
anecdotal information is known abo
tures. Species with a good reputatior
grass, windmill grasses, kangaroo gra
labwy prasses and warrego grass. Prov
legume is added, seil nutrient deficie
recled and grazing mansgement incl
rests for recruitment and rebuilding of
nalive pastures can be productive a
However a better understanding of m
encourage regeneration and long terr
as well as high productivity is required
Soil factors
Fertility

Several trials conducted throughe
on light country identified almost us
pharous (P) and sulphur (3) deficiency
al. 19965, Molvbdenum was sometim
tant. Production gains from applying
and 11-14 kg S/ha generally was gua
first year. A trial at Binnaway lesting 1
of fertiliser found that dry matter pr

Table 5. Dry matter production from re
rus (8.6 kg/ha) and sulphur (11 kg/ha)

Year ) Fertiliser applicat
Mil Applied
Year | only
| 2! 1)
& 2] 73
3 n 5l
- 23 45

IF:gums depote % dry: manter (production) c
treagment where fermiliser was applicd every year
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Table 8. Changes in soil pH with time after liming, Table I Spiny burr grass control, Gilgandra,

“HKatella™ Dubbo

Year pH [CalClz), 0-10 ¢m depth
Nil lime 25 thalime. 2.5 tha lime |

paRal 425 425 4.25
1983 4.10 4,90 6,00
1984 4.25 4.60 510
1985 4.30 4.60 505
1985 428 465 4.78
1987 4.30 4.l .70
1989 4,322 4.50 4.7
1591 4,25 4.35 4.6}
1992 4:30 4.40 4.65
1993 430 4.59 4 .70
! [ pre-limig)

sion), and 4 Nve fold improvement in water use effi-

ciency (Table 7).

Lime

Research at Dubbo (Mullen 1997) has shown
that 2 10 2.5 tha of good guality lime is sufficient o
correct major soil acidity problems for many lighter
soils, especially those with acid top soil but non-
acid sub-soil. After 10 years, pH levels in arcas
which were initially limed were less acid than those
in non-limed arcas (Table 8), Continuing improved
productivity suggests lime in limed plots has gradu-
ally moved down the soil profile and has improved
the environment for root growth in the sub-so0il,

Weeds

Spiny  burr  grass  (Cenchrus  incertus:  C
longispinus), and blue heliotrope (Heliotropinm am-
plextcanle} are major summer weeds of light soils
throughow NSW (Auld and Medd, 1987). They
thrive in degraded pastures and are encouraged by
so1l disturbance. A number of summer growing per-
ennial grasses have been assessed al Coonabarabran
and Gilgandra for their ability to out-compete spiny
burr grass,

A tmial sown in January 1995 on a sandy loam
sotl with pH 4.4 and 20% exchangeable aluminium,
evaluated 26 summer grasses for their ability w out-
compete spiny burr grass (Table 9). Consol was the
only pasture to persist at a high frequency (Free-
bairn and Malhews 1996), Within 12 months it had
largely out-competed spiny burr grass. Weed levels
were down in all plots (because of no soil distur-
bance) in the second and third season, but remained
high in the nil and failed grass plots. Premier digit
grass which is suited to acid soils, did not germinate
because of poor quality seed.

Table 9. Spiny Burr grass control, Coonabarabran.

Treatment Spiny burr grass fplaﬂE{I}]‘E)
1593 1955 947

Consol lovegrass 328 I 6

M perennial grass 328 156 B3

Spiny burr grass ( plants/m?)

Speciesicultivar

Pioneer rhodes grass 0.2 |
Gatton panic 1.3
kazangula setaria 1.8
Marok selari 1.9
Callide thodes grass K
Bumbatst panic S
MNanch setana 5.5
American buffel grass 6.7
Clayndah buffel grass 37
Contriol 57

A mal at Gilgandra, on a sandy loam soil with
pH 4.8 and low exchangeable aluminium showed
that Pioneer rhodes grass almost totally out-com-
peted spiny burr grass within 18 months {(Mullen
[985), Onher species were not so competitive (Table
().

Thousands of hectares have been successfully
sown to Pioneer rhodes grass and Consol lovegrass
te combat spiny burr grass in central and northern
NSW. Mixtures of the two have also been very suc-
cessiul. Consol is preferred in the more acid soils,
whercas rhodes grass thrives in the lower aluminium
situations. Digit grass is also proving successful
across the very acid as well as less acid light soils,

While only limited trial data exists, several land-
holders have demonsirated excellent results in con-
rolling blue hehotrope with competitive summer
perenniil grasses,

Conclusion

Big advances have been made in the selection of
suitable legumes and their rhizobia, developing fes-
sible soil nutrient correction programs, strategies to
eorrect soil acidity; the discovery of persistent and
productive perennial grasses, and the control of ma-
jor weeds. Preliminary research suggests these de-
velopments are greatly improving the sustainability
and quality of light soils, Future research is needed
on native species and their grazing management, o
further explore improved legumes, and to better
docoment environmental aspects such as soil qual-

ity.
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