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Establishment and management technology

Farm scale economic analysis

Farm planning, design, layout, GIS 

data capture services 

Adequate number of growers planting sufficient area, if 

economics is right.

Road transport

Contracting services 

and networks 

Government support and appropriate regulation

Stockpile technology 

On-farm haulage 

Harvest planning, inventory and GIS

Species selection and genetics 

Mallee industry development flow chart –

drivers and barriers

Planting design to reduce costs + increase yield 

Interest from buyers and processors is emerging strongly

Harvester development, other supply chain R&D 

Resource
Start-up requires about 6,000 ha within 

<50km

Supply chain
Capable of contracted delivery >100,000 

green tonnes/year

Products
Processor needs specific price, 

volume, quality, delivery sched

Markets

Project scale feasibility analysis



Major current biomass supply 

barriers/drivers

• Understanding yield potential and related 

costs (especially the competition zone) and 

management options

• Harvester and hard supply chain links

• Biomass supply costs for input to project 

scale commercial feasibility assessment 



Major factors affecting mallee 

yield and competition impact

• Available water is the primary limit on yield. Requires 
narrow belts (or small blocks) on ~10% of the farm 
designed to capture surplus water.

• Long narrow belts also require careful planning and 
design for integration into the farm and to achieve low 
cost harvest

• Narrow belts impose a high level of competition on 
adjacent crops and pastures but regular short-cycle 
harvest will minimise this but at some cost to yield



Yield variation across 8 row mallee belts 

near Esperance
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Harvestable size mallees with about 40 

tonnes/km in the outside rows, but only 20 

t/km in the inside rows.



Harvest impact on 

competition zone



Boundary to zone of 

permanently moist 

subsoil

~20m 7m ~20m

>10m

Soil water depletion by mallee belts 

Belt Open paddock under 

annual crop or pasture

Lateral root 

or competition 

zone

Deep permanent

groundwater table

Water storage depletion within root zone ~1,000mm 
(Robinson et al 2006, Sudmeyer and Goodreid 2007)



Surface run-off (passive) 

or water harvest (active)

Perched groundwater flow

Leakage into 
root zone

~20m 7m ~20m

>10m

Seven potential sources of water for 

mallee belts
Rainfall

Transfer from groundwater where 

intersection with root zone occurs

Unsaturated flow along 

water content gradient 

Depletion of water 

stored in the root zone



Site 

Number
Species Planting Year

Belt 

Configuration

Nearest 

Major Town

Annual 

Rainfall
Evaporation Lat Long

1 E. polybractea 1996 2 row Narrogin 466 1653 -32.9 117.3

2 E. loxophleba lissophloia 1997 2 row Narrogin 385 1630 -33.0 117.5

3 E. loxophleba lissophloia 2000 3 row Wickepin 376 ~1630 -32.9 117.6

4 E. polybractea 1995 4 row Narrogin 337 1833 -32.7 117.3

5 E. loxophleba lissophloia 1998 4 row Wubin 294 2342 -30.0 116.5

6 E. loxophleba lissophloia 1999 3 row Kalannie 294 2342 -30.3 117.4

7 E. loxophleba lissophloia ? 2 row Kalannie 321 2279 -30.5 117.1

8 E. polybractea 1998 4 row, on bank Wickepin 386 1616 -33.0 117.7

9 E. loxophleba lissophloia 1999 2 row Wagin 447 1514 -33.5 117.0

10 E. loxophleba lissophloia 1997 2 row Wickepin 347 1666 -32.8 117.8

11 E. plennissima 1999 2 row Koorda 313 2261 -30.8 117.6

12 E. loxophleba lissophloia 2000 6 row Katanning 377 1579 -33.5 117.8

13 E. loxophleba lissophloia 1997 2 row Kulin 337 1832 -32.7 118.2

14 E. loxophleba lissophloia ? 4 row Wongan Hills 315 2239 -31.0 116.9

15 E. plennissima 1998 2 row Kalannie 294 2342 -30.2 117.4

16 E. plennissima 1994 2 row Kalannie 294 2342 -30.2 117.4

17 E. loxophleba lissophloia 1999 2 row Koorda 299 2093 -30.6 117.4

18 E. polybractea 2001 6 row Esperance 508 1732 -33.6 121.8

19 E. polybractea 2001 6 row Esperance 508 1732 -33.6 121.8

Harvest regime experiments -sites



Harvest regime experiments - design

Six treatments are being tested: 

– Unharvested control

– Short autumn harvest cycle

– Short spring harvest cycle

– Short spring harvest cycle with root ripping

– Long autumn harvest cycle

– Long spring harvest cycle

Three replications in 20 m plots established in 2006. 

Yield of the adjacent annual crop or pasture is recorded 

annually 



View of a harvest 

regime experiment 

site



Harvest regime experiment results: mean 

annual increment in green tonnes/ha

Treatment Description

Rainfall zone in mm/year

300-400 400-500 500-600

Controls

Yield since planting 9 13 13

Yield in period 2006-2009 14 22 23

Harvest 

frequency

Yield 3 year cycle 2006-2009 9 16 15

Yield 4 yr cycle 2006-2010 11 19 14

Harvest 

season

Autumn harvest yield 2006-2009 10 18 13

Spring harvest yield 2006-2009 8 13 16



A scenario for projected 

demand 

for woody biomass in WA



A scenario for projected supply

for woody biomass in WA



A scenario for projected demand for

and supply of woody biomass in WA



Some 

possible 

mallee 

production 

zones in the 

450-600 

mm rainfall

between 

2012-2030



Mallee Growth in Belts

Harvested vs Unharvested



Biomass growth in harvested mallee 

belts



Assumptions for carbon accounting, 

revenue from biomass and opportunity cost 

of land in harvested mallee belts



Mallee biomass production, sequestered 

carbon stock and the associated revenues

This revenue is for the delivered cost of 

biomass along the full supply chain



Cashflow of mallee belts from biomass and carbon 

and the opportunity cost of land in agriculture
Landholder’s share is 20% of the delivered cost of biomass and carbon



A scenario for mallee biomass for bioenergy. 

A projection of national industry development path



The FFI CRC Vision: Energy Tree Cropping


