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New and improved legumes for pastures and crop rotations

Lo | Crocker

Tamworth Agncultural Instore, RAB 944 Calaly Lane, Tameorth NSW 2340

Abstract. Pasture legumes are vitally important to the Bvestock and oo a lesser exeent the grain induseries
of NSW Research has found many legumes prowing in vanous parts of the world which are adapred
tor the diverse environments i Avsreabia, While lucerne, subrerrpnemsn clover and white clover are the
dominant pasnure legumes used in Australia, there are many other legumes adapred 1o our environment,
thit can out-perform these lepumes 1 partcolar situations such as ackd sandv soils, waterlogged soils
and low ramtall

Some recent releases inelude oo mew medic which 15 9 habrid Bberween dise and strand medic, 2 hard
sevded pink serradelias, 2 spineless burr medics, an improved aphid resistant barrel medic and gland
clover a new species with excellent 1nsecr rolerance. There are 2 enbier legumes, sulla and purple clover

that are showing great porential and cultivars of these will be avatlable in 2-3vears, The fearures of 18

legume species are briefly discussed here.

Introduction

Pastures, either nalive or mrodueed, cover over 8%,
of the total area of NSW (ABS 2001, and <o
contrtbure greathy 1o the Stare’s ecomomy, Legumes
are the kev component of a successful pasture as
they provide nitrogren (N) which doves che pasture
svstem and improves sotl Ferolity for subsequen
crapping Linfortunately, Avstralia has very few native
legumes, This has led Avstralian <ciennses oo search
overseas for legumies suised o our environment, The
Mediterranean regaon has proved to be an ideal source
as 1t has many naove legume species and 2 similar
envirooment, o senbern Ausoradin.

While pastures tor southern NSW have been largely
based o subterrancan clover, the northern whear
belt of MNSW conssting maink of neutral o alkaline
soils, is berter adapted 1o lueerne and annual medics,
Subterranean clover, white and red clover are
herwever, grovwn on the Slopes and Tablelands where
livestock enterprises dominate,

Hiswever, there are other species thar are specitically
adapred o cermin mehes such as acid sandy soils (e
serradella and biserrula), water logped soils (cg.
balansa and persian clover) and the need o bave other
specics and cultivars. available in case of disease or
msect outbreaks as oceurred with lucerne aphids.

A mitional project, ttled Nadonal Annual Pasture
Legume Improvement Program (NAPLLE is

evaluanng the most promising muterdal collected from
oversess and releasing new and improved cultivars
from these selections: While this project, Tunded Iy
the Grains Research and Deévelopment Corporation
GRIC) and Australion Wool Innovations (AW L,
concenrates on annual emperare lepumes, inoalso
inchudes sub-rropieal legumes, most of which are
pesennials, Other programs looking at perennial
legumesin aorthern NSW, include the NEW Lucetne
Improvenyent Program {Tamwoerth), the lows and
white cliver improvement programs (Glen Innes)
and the Cooperative Research Cenrre for Plani-Based
Managemenr of Drvland Salinine

This paper briefhy discusses some of the new legume
cultivars that have been or are neating release from
the programs and these are listed in Table 1, A more
comprehensive list of lepume cultvars commeroally
available can be found i “Pasture grasses, legumes
and herbs used in NEW™ (MeDonald 2003, especially
lucerne and white clover culivars which are nor
covered here,

New legume species and cultivars

Lucerne (Medicaes sativd) % a perenmal and is-sall
the main legume grown for gradng and crop rottions
in northern and centeal NSW The impormnce of
lucerne to Australin agneulture 1s indscared by 2 Seate
government supported breeding programs and
sevieral private companies. Lucerng rotations can
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Table 1 List of the latest legume cultivars released or
nearing releasye

Woet aroying lerums ST T ey

| Perenrl lablab

Jestir barvel medic Busprds bean
Toreador disesdtrmd nedic bvbrid
spgless Dorr medie

Yeltoes zereraclella

Bustertly pei
Presnnuthus
Lern
Harel-seeded pink servadellas

[fsetenla

Celomd ¢lewer

[Falangs clover

Pugple elover

Lrus s dies

Subtermusean clovins

Saila

inerease graln vields and protemn, improve
environmental sustainability and increase whole-farm
profitability (Crocker 2002640 However, lucerne does
have some disadvantages such as bloar, s
requirement for strict romatonal grazing management,
anl it is ifficult 1o remowve at the end of the pastre
phase before returning o cropping:

Lucerne also diies the soil prafile to depeh and while
this can be an advantage in preventing rising water
tatrles to reduce salining 1t can severely reduce whear
viclds following lucerne iF soil moisnire reserves are
not replenished, This requires about 9 monshs of
aversge runfall (Crocker 20024).

Tor overcome these deficlencies, NSW Agriculture’s
Lucerne Improvement Program is based e
Tamworth, This program secks to brecd improved
lucernes o be used in berrer wavs by more farmers
across increasing proportions of the cropping zone.
MNiw hnes will incorporate spectfic traits 0 adapred
hackgrounds to make lucerne easier to establish,
easier to manage and easter to remove than cuerent
varictivs: This program also cvaluates and screens
breeding lines in field trials throughow northern and
southern NSW while the Queenstand Deparmment
of Pomary Industries & Fishenes (IDP1&) runs trialks
in southern Q103

There are currently at lease 36 cultvars on the market
comung from the vanous lucerne breeding programs
Lsch in Australia and overseas, A distof these cultivars
with their various chariucteristcs can be found in the
latest NSW Agncultare Agnote (McDaonald 20043,

Sulla (Hedysarws cavppariaond), also knewn as French
honevsuckle, sweer verch, Talian and Spanish
sainfoln; is & short lved perennial legume from the
Medierranean region. It is a highly producove, non-

nloanng, palarable, droughe tolerant, good qualiy
legume suirable for grazing, bay or silage. It is also
reported to hive @ “hy-pass protein” effect giving an
extra 1U-12% hveweight gamn, an anthelnunne effect
{reduced parasite burden), increased ovalation rates
and reduced fly stnke (through reduced seounng) in

sheep,

Although there are no-culovars currenth availabie in
Avsrralin, Adckau and WNecton are gvaibtible from Noew
Aealand. However, 3 Auvstrabian culovars witl he
released in 20005, The 3 cultivars will be s prosmrate
prazng npe, an erect fodder oype sutable for use in
erop rotatons and a soft seeded line o allow sowing
of pods to reduee seed costs: Sulla should be sown
in earhy awtuman ac 3-10 kg/ha, | emedeep inta a one,
weed free seed bed. Tr prefers well drained alkaline
soils and seems to do best an the heavier sodls,

Laly gresath 5 slow as the plans form roserres and
privduce long map roors, Sulla can grow o 1.3 moin
hieizhit, but it does require striet rotational grazing
Sulla should fit well into farmung svstems as an
alternative o lucerne. Being shorr lived it isensier 1o
remove it the end of the pasture phase than lucerne
and 1t should fix as much {if not more) N than lucerne
as it 1s mote productuve over the frst 2 vears. Being
deep rooted like lJucerne, it s believed to have similar
water extracton, Waser use and N fxatgon will be
compared with lucerne this year,

Dy matter vields and dme o flowernngr of some of
the new legumes ar Tamworth froman cary May
sowing are shown in Table 2

Table 2. Days o flowering (IXTF) and dry mateer viclds

{kg DM /ha) in Seprember and Novernber 2003 of 12
legimes ar Tamworth

Lugume cultivar [F Sopt B
Torcader discsrrand naedne B3 SR 3740
Mungann subtermanean clover 90 1820 1785
Sompar spineless burrmedic . W1 AT 42400
{atnr wrncthopodioner 08 AL 4L
Jester barrel medic e A0S0 A165
Prma gland clover 116 = Eith SH25
Santonnl vellow sesradella 110 FAu 3N
Cladee pink sermdells 111 3315 ] 5l
Marpuriea pink sersadelia 113 4350 fr4Ch)
Pumple clower 130 AT TR
Clare subrerranean clover 136 sl 30k
Ankau sulla L 4315 77l

Lotus has =B specics and most would be familisr
with hirdsfoor trefioil (1, armiondiar oo Goldie) and
preater lotus (Lo sl ov Makua), horh perenmals,
currently growing on the Coastand Tablelands. The
Glen lnnes Progroam is planning to release a birdsfoot
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erefoll cultovar more suted to our conditions 1n 2005,
Lotus arnithepodiones i an annual, early maturing
species that 15 non-bloanng,
carth mite, aphids and lucerne flea, Iris ;J.(lnp;-:;ql [k s
wide range of soil tpes, especially light alkaline to
slightly scidic soils {pH =53}, requinng lower rainfall
than the perenmals, Lines are available having
mararry ranging from very early flowering (70 days),
to mid-fate maturdty (135 davs). Ar least one cultivar

resistant to red lepped

s expocted o be released in 2005,

Jester barrel medic (Medrague francainis) 15 an
mmproved seleenon of Jemalong, an old caleear tha
was very popular before the arrival of Jucerne aphids.
Jester was selected for blue-green and spotted alfalfa
aphid resmrance and 15 a mid-season, hard-seeded
culovar adapted 1w 4 wide range of soils, [t has the
distinetive leat mark of Jemalong and is highly
productve:. 1o s adapred ro-alkabine soils and can be
used asa pasture for grazing or in crop rotitions,

Toreador disc-strand hybrid medic (Medros
tursiata-0L fiteradis) was developed for light, sandy low
ramnfall councey, bur alse performs well on lown and
heavy black soils at Moree, It is carly mitering which
should allow it to ser seed 10 most vears, bur still
gives high producrion. It has spineless pods and s
resistant to blug-green aphid wath lower resistance
w spotted aphid. It can be used for grazing or in
crop totanons on alkaline soils

Spineless burr medic (Mediass polymerpba). There
are several new eultivars released for soils wich pH
=6 (warer), but adapted to a wide range of soil types,
scimitar 18 an early maruing culover selecred from
Santuage rl'ch softer seeds and bener production,
Cavalier is a selection from Circle Valley and fowers
about 1 week later than Scimitar Iroalso s softer
seeded than its parent line, bur has exeellent dry
matter and seed production. Both cultivars have
spineless burrs which will reduce contamination of
wial

Yellow serradella (Oruithapur eampivsins) plants are
suited to acidic, low phl (<5) soils, but also perform
reasenably well on higher pH soils. They have high
hard-seed levels that often give poor regeneration in
the second vear, There arc many culovars available
ranging from Yelbing, 2 new very early manaring line
(85 days 1o flower) through Charano, King and
Santorind (110 days o fower) and later culnivars,
Madeira and Avila.

Pink or French serradella (Osutbapses sativs), Unlike
vellow serradella which have high hard seed levels,

Cadiz, which vnul recenty weas the only cultuvar
avatlable, i a productve soft-sceded cultivar thar is
wilely adapred 10 4 range of soil npes, The main
probdern with Cadiz was thao i our summer caingal]
envienment the soft secds gernnnated during
summer then failed to persist, Two new hard seeded
cultivars have been developed thar should suir this
cnvironment and play an mmpostane mole i pasoere
L]t:\-:-lurm‘u:':‘ln as serradellas are also non-hloaing, The
new lines, Brica and Margario, have abour 500 hard
secd by aurumne Hriea s a prosirare ine, while
Marguritn is more upright and about 1 wéek cacier
Heraering than Lidea, They have also been selecred
forease of seed harvesting and threshing

Casbah biserrula (Birerreds pefecnns) 15 @ new hard-
seeded legume, well adapied o lighe rextured sandy
soifs similar 1o serradelln. It produces well in spring
and into early summer due o its deep rootng habit,
bt meeds o be grazed haed over summer as sceds
passed through livesiock help break down hand
seededness: Casbiabis 1-2 weeks carlier maturing than
Maurey the newese culovar, Although biserrala s more
suscepiible o snme herbicides, it less palaable during
flevwering and in WA is heavily stocked at this time
to remove weeds and other species:

Prima gland clover {1rfadm plandulifornm) is 0 new
species not previously available, [ty muain advantage
s resistance o red legped carth mire, and blue-green
and cowpea aphids. e isa semi ereet, stmall sceded
culeivar, refatively ¢arly matuning with excellent dry
matter and seed producnon. e s adapted oo witde
range of soil types trom neutral o mildly ackdic soils
and will tolemate some waterlogging. 1eis used mainly
for prazing, but could also be used in crop rotations,
where it is mere fikely 10 be sown with other species.

Balansa clover [Thefivs sicheliame) 12 small
seeded, productve clover growing in autums, winter
and early spring It is adapred 10 a wide range of seil
types and has excellentwaterloguing tolerance. Tesets
a lor of seed and has good fegeneranon as long as
competioon is removed before the autumn break.
There are 3 cultvars wvalable, Fronoer, Paradana and
Bolra. Fronner 15 an carly maruring cultivar that
Mewered in B9 clavs at Tarmnworth, while Paradana was
35 davs later and Bola abour 14 davs later again;

Purple clover {Trfadion parpurean) 15 2 new upright
narrow-leated elover that has the potential o yield
=10 tonnes of dry mateer/ha, It s deep rooting,
drought tolerane, late marring and wall tolerate warer-
lspeing, A mew cultivar is being selected For clover
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scorch 1olerance and easier harvesong, and should
e released m 2005: This species is ideally suited for
hay or silage production and for use in crop rotagons,
bur can also be used for grazng. e has good hard-
seed levels which gives pood repeneration without
germinating roo early. Like many of the new lines it
is an aetial seeder which allows direer harvesting by
conventional machinery,

Subterranean clover (Trjadnm adtirramens had, 3
new cultivars released in 2003; Tzmir, Ueana aod
Coolamon, lzmir i a very early marurimg replacement
for Nungarin, suited o areass with a UEOWIngE Seasin
<45 months, Its good sead production and high
hurdscededness will give greater persistence, especially
merep rotdons. Urana 15 hard-seeded, early 1o
midseason cultvar, flowening herween Thalkeith and
Seaton Park. Iehas no leal mark, excellent dry mateer
productoon and is suited to areas with 2 provwang
season of 3-0.5 monchs, Coolamaon s @ midscusion
rephicement for Junee, with clover séorch resistance.
It 15 maderately hardseeded and suited to arcas with
a proving season of 0.5-8 monthe I well suieed to
permanent pasrures or farming svstems with
infrequent cropping

Summer-growing legumes

Sub-tropical lepumes are summer-growing, N fixing
drought olerant plants with high growth rates, and
spreading dnd climbing growth habits giving good
ground coverage. Thev have high dry mateer
production in spring, summer and early aurumn,
Growth stops with the frst frost, but plants shooe
from the base again in spring All species have lower
bloar risk than winter-growing legumes such as
lucerne, medies and clovers: Thev do however, requirc
more lenient grazing management. Grazing <hould
aim to remove miost of the lead whilse leaving much
of the stem, as regroseth comes from the leaf aals
o thie srem.

Suceessful plant esmablishment requires good sail
moisture o at least 60 em arsowing with good weed
coneeol 10 early establishment, Speaes should be
shallow sown (1-2 arn) in Noevember-December ar
3-20 kg/ha (depending on seed size) when soil
remperarures reach 18°C. Larger sceded species such
as cowpred and lablab can be sown deeper (5-7 em),
It is wmportant o inoculate the seed with the correct
inoculum for the species being sown.

Fields of 3 sub-tropical legumes at Moree are shown
i Figure |,

W — —=

Ades  Migarra  Janhu

Cultivar

B0
H000
4000

2000

Herbage mass vield (kafhal

g —
Hygrworhn Cadarga

Figure 1. Sub-tropical legunme vields (ke DM S ha) onoa
black earth soil 4t Maree in May 1998,

Lablab (I .abfel parpurc is hirge seeded annual
with upright growth habir and large leaves capable
of rapid growth race: Tt showld be sown ar 15-20 ke /
Bia and ean be sown 5-7 em deep using conventonal
miachinery or dicect dnlled with press wheels, Koala
i white seeded vanery thar can be used for human
consampoon as well 4s grazing or green manunng,
Highwerrth s a fater maturing varery thar varely seis
seed in NEW due 1o frosts, bot produces more dry
matter and is good is forage, bay oras a green manare
crop, Endurance, a perennial lablalb, was released in
2000 and offers greater and carlier second vear
growth, while In the ficst vear producmg abour 8074
of the dry muatcer of Highwioreh,

Burgundy bean (Marapaifin bracteatnn) 15 a new
semi-erect, perennial species showing grear porennal.
[t has conststently been one of the highese viclding
.'sp_ut_'i_tﬁ over several seasons from cenemal NSW o
Central Queensland. It is deep rooted, drought
toterant, has high seed welds and regenerates well,
This species is non-bloating and palable with 2
cultivars commerctally available, Cadarga s more
uprghtand has higher vegeratve and seed producaon
than Juanita which has berter persistence and disease
resistanee, It takes s name from the burgundy
coloured flowers although Juanita has lighter coloured
flowers. Burgundy bean can be used for gramng or
crop rottions

Butterfly pea (Cffwda fermted), Variewy Milgarea is 4
semi-twining perennial with farge blue flowers. It s
heavily grazed in Ceneral Queensland where 1t grows
very well nn the heavier soil ripes, Tt does not perform
as well south of the Queensland border, It has
velatively karpe seed and 15 sown at 5210 kehas T can
be used for grazing or as 4 rotatdonal legumie,

Desmanthus (Deimantfes tirsated) vanery Jarbu 15 a
rall, spreading, fern-like perennial wich 2 deep rap root
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pving droughe twolerance. 1t 1s readily aceepied In
stock, not known o cause bloat and can be prazed
more heavily than the vine tvpe lepumes. 1 sceds well
and heing small seeded can be sown ar 1-2 kg ha,
bur no deeper than 2 em. v is well adapted o clay
soils; but doed nor mwlerare warter-logging. The plant
has fairly thick stems which makes it satistactory for
grazing but not suitable for use in crop romuons,

Atro  (Maeroptelinm  atropurpureum) was firss
commercialised i Australia as the cultvar Sieatro over
A vears agon [Uis & twining perennial thacgpves good
ground cover and high gualing palarable, nen Bloating
pasmure, It is deep rooted and shows good drought
tolerance and like all sub-tropicals is sensiuve o frost
1t comes away carly 1o spong and will flewer inearly
summmier al autumn sewdng seed W ineresse stand
density, The latest cultivar released is Aztee which is

FERLSTIANTD DOy FUASTC

Nutrition

While it js important to have the best species for
vour soils and climare it 15 even more impariant o
ensure that vou correct any soil nuedent deficiencies,
An old sayving states thar animal performance is
influenced 0% by geneties, 15% by animal
management and T5% by what they cat (Peart 1992,
So while having lepume in the pasture is essennal for
best ammal producnion, pasture praduction is greath
dependent on adequare nutrition (Crocker 1989).

Conclusion

Paseure legumes play a pivosal role in driving pasture
svstems by supplying N o grass-legume pastures and
building N fertility in cropping rotations (Crocker
2002c). While Ausrralia has very few native lepumes,
programs have been operating to find suirable
legumes for our environment from overseas
locanons. These progeams involve identifving new
legumes and adapting and modifying these lines
thrisugh breeding for producnon, persistence, betrer
animal performance, or increased disease and insect
resistance. This paper gives some informaton on new
and promising legumes, which are or seon will be
available commereially,
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