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Perennial forage options

Herbaceous

• Australian
• Exotic

Grasses

• Australian
• C4 sub-

tropical

Shrubs

• Australian



Salinity CRC project

• Literature � Australian target genera
– Cullen
– Glycine
– Swainsona
– Kennedia
– Lotus

Swainsona canescensLotus australis on sand-dunes, WA 

Cullen australasicum & Glycine canescens
Olgas, NT

Kennedia prorepens



Salinity CRC project

• Literature � Exotic target genera
– Medicago
– Lotus
– Lotononis
– Astragalus
– Dorycnium

Medicago sativa ssp caeruleaDorycnium hirsutum

Astragalus adsurgens

Lotus maccocanus



Germplasm acquisition

• Genetic Resource Centres

• Collection trips
– Guided by herbarium records
– 18 trips incl. Australia, 

Azerbaijan, Kazakhstan
– Collected:

• seed 
• soil for isolation of root 

nodule bacteria 
• root nodules

– >500 accessions as seed



Germplasm characterisation

• Accessions were seed increased 
and characterised
– SARDI, SA
– Medina, WA

• Traits included:
– 2 year survival
– Habit
– Productivity
– Phenology
– Seed production, shattering 

• Seed and data stored and 
available for future research

• Hughes et al. 2008 Aust. J. Ex. Ag

Glycine falcata



On-going research – Breeding 
& Selection

• FFI CRC/GRDC –Perennial forage legumes for cropping systems in a drying 
climate
– AIM: To develop resilient perennial forage legume cultivars compatible with 

cropping systems in the low (<375 mm) and medium (375-500 mm) rainfall 
Mediterranean regions of southern Aust.

– High priority species

– Second tier species (proof of concept required) 

• Survival and productivity of Australian Cullen species on deep acid sands in WA’s 
low-rainfall wheatbelt (PhD studies: Richard Bennett)

• Cullen breeding systems (PhD studies: Lori Kroiss)

• Lotus australis (FFI CRC/AWI, Graeme Sandral)



Cullen australasicum

• Rangeland species

• Palatable

• Drought tolerant

• Productive

• Good seed production
• Acid or alkaline soils

• Range of phenology & habits

Katanning – November 2006

Distribution of Cullen australasicum showing 
herbarium records and seed and rhizobial 
germplasm collection sites. (Dear et al 2007)



Exotic Herbaceous legumes

Priority species
• Bituminaria bituminosa (var 

albomarginata and crassiuscula)
• Medicago sativa (ssp. varia and 

caerulea)

Second tier species
• Lotononis bainesii, Lotononis subulata, 

and Lotononis angolensis
• Macroptilium atropurpureum (4 

accessions from Baja California, 
Mexico with 200 mm of annual rainfall)

• Syrmatium glabrum (from California –
200mm of annual rainfall)

• Lessertia excisa, L. diffusa, L. incana, 
L. capitata and L. pauciflora (from Cape 
region in South Africa with 200-400 mm 
annual rainfall)

• Lespedeza juncea var. sericea

Pollination cages over 
Medicago sativa accessions

Lespedeza 
juncea



Grasses

Australian native species
Drought tolerant
Persistent

• Austrodanthonia spp.

• Themeda triandra
• Bothrichloa macra

Themeda triandra

Austrodanthonia caespitosa



Issues
• Low and discontinuous funding
• Seed biology - poor germination
• Weed control (annual grass)
• Seed price (up to US$700/kg)

• Most success with rehabilitating native 
populations

Grasses



Austrostipa sp.

Asphodelus fistulosus -
unpalatable



Grasses

C4 sub-tropical (Geoff Moore)
Extend period of green feed
Summer-autumn feed

• Chloris gayana
• Eragrostis curvula
• Pennisetum clandestinum
• Panicum maximum

Chloris gayana



Issues

• Suited to a very small biogeographic area
• Short planting time (often dry) 
• Poor persistence over winter - frost

• “Bunch” grasses poorer persistence over winter
• Weed risk – e.g. Eragrostis curvula

Grasses





Lambing

Feed 
shortage



Atriplex nummularia



Planted Atriplex 
nummularia

Overgrazed, 
degraded

Rangeland system



Enrich –
Shrub based grazing systems 

project

Enriquecer - Arbusto basada en 
sistemas de pastoreo proyecto



Enrich

• Enrich – Shrub based grazing systems
• Dr Dean Revell (Project leader)

• Bioeconomic modelling
• Bioactive properties
• Nutritive value
• Plant biology and ecology
• Grazing behaviour 



Preliminary Evaluation of New 
Woody Species

Jason Emms, 

Steve Hughes, Mike Bennell



Species selection

Selection for the Enrich project has been 
based on:

• Occurrence in arid/semi-arid Aust. 
regions 

• Palatability 
• Woody perennial

• Known weed potential

Sourced from expert opinion and 

published literature

Maireana sedifolia





Preliminary Field Evaluation

Aim: Initial field evaluation of woody species to 
assess their suitability for inclusion in low rainfall 
grazing systems

• Seed of 88 species sourced (out of 102)
• Total of 217 lines
• Species treated to overcome dormancy (e.g. 

scarifying, leaching)
• Pre-germinated in Petri dishes and planted in 

forestry tubes
• Grown for 5-6 months in tubes



Preliminary field evaluation

• Unreplicated design with check plots 

• Total of 66 species (planted 2006)
• Aimed for >1 provenance of each species
• Field site at Monarto South Australia (AAR 

376mm)



Preliminary Field Evaluation
Measured Traits

• Ecological ‘functional’ traits (e.g. Cornelissen et 
al. 2003; McIntyre et al. 1999)

• Agricultural traits (both agronomic and animal) 
(e.g. Lefroy 2002; Wheeler & Hill 1990)

• Filters
– Not relevant 

– Impractical
– No variation (e.g. life form)



Life history Morphological Grazing Reproductive

Juvenile period Canopy 
dimensions

Nutritive value Pre-treatment for 
germination

Phenology Architecture 
(shape)

Bioactive 
properties

Time to 
germination

Life span Specific leaf area Anthelmintic 
properties

Vegetative 
reproduction

Survival Edible biomass Seed mass

Spinesence Seed production

Hairiness Recruitment

Animal preference Resprouting ability

Preliminary Field Evaluation 
Measured Traits



Biomass production –

Canopy volume 

Edible biomass

Reproductive traits



New 
recruitment

Parent plants
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SARDI Genetic Resources

• 113 lines grown on plastic at Waite 
Campus plus Turretfield Research Station 
in 2007 (53 spp. mainly trees)

• Production of pure seed
• Seed store





Shrub-understorey plant 
interaction



Co-existence of different plant types

• Aim: to determine if growing shrubs with 
herbaceous and/or grass species results in 
interference (or facilitation) to one or more 
components of the feedbase



Atriplex nummularia (Per) + Medicago sativa (Per)

Atriplex nummularia (Per) + Lolium rigidum (Ann) 



Shrub – Understorey Interaction
Results

• Lowest biomass of shrub 
plant-1 when in combination 
with perennial legume 

• Lowest weed numbers in 
perennial legume

• No effect of shrub on 
herbaceous biomass

• Spatial placement of 
different plant types 
important



Conclusions

• Large number of species (and accessions) 
evaluated covering numerous growth 
forms

• Recent focus on Australian species
• Germplasm conserved
• More detailed evaluation continuing
• Whole farm system context
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Atriplex nummularia



Atriplex cinerea

Atriplex nummularia



Rhagodia parabolica

Within species variation in preference



Regional evaluation

• Regional field evaluation of promising 
species

• Adoption and extension activity

• Research “Associates”
• Fully funded and managed
• Enrich provides science



Evaluation site



Herbivore Preference

• Preference is not a fixed trait
• Changes with animal experience, animal 

and plant nutritional/pytochemical status

• Species ranked 12/12 8/12 when 
same species offered again

• Result of experience


