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France 
occupies a 
land area  
about a 
quarter the 
size of 
Western 
Australia



CALM manages 
a land area 51% 
the size of Japan

51%



CALM 
managed 
lands and 

waters





 Integrating the needs of all of the
community now and in the future

 Integrating different sustainable land uses
with sustainable conservation

 Integrating conservation with wealth
generation and employment creation

 Integrating management and scientific skills
to achieve these objectives



Tree plantings in Western Australia 
(WAFD/CALM)
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Species Extinctions Since European Settlement in 1829
(After Armstrong and Abbott, 1995)
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Global wood demand rises 
as supply falls
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Suitability by country for hardwood pulpwood 
plantation development to supply Asian markets
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Salinity hazard zones in the South-West



Farm Forestry Zones
by Area and Rainfall

Rainfall
(mm)

Area (x 106 ha)

Cleared
land1

Suitable
land2

Plantable
land3

Pine and Bluegum >600 mm 2 1.3 .26
New Maritime Pine 400-600 mm 6 4.0 0.8
Wheatbelt <400 mm 10 6.7 1.3

Total 18 12.0 2.36











Lupin Grain Yield Between Parallel Pine Windbreaks at Esperance, 
Western Australia (Property of G & J English, 1988)
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LUPIN88

		Lupin yield on G & J English's, Gibson Western Australia 1988
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Mean Volume per Tree
by Row from Edge
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Impact of ‘Edge-Effect’ on Overall Wood 
Production in Bluegum Belts of Various Widths

Rows/Belts Average
Production
(m3 /ha)

Extra Production
(%)

2 400 100

4 300 50

6 260 33

8 250 25

10 240 20

400  200  200  400

400  200  200  200  200  400
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Hydrograph showing groundwater 
response to alley farming system
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CALM has contracts with 84 land management contractors

CALM has joint ventures with 1500 farmers







Eucalyptus globulus
Breeding population trials

Program commenced in 1980

Source Parents Number Area Trees
CSIRO 1987 - 90 766 29 117 ha 107 000
King Island 83 1 3 3 000
Salt Tasmania 44 3 2 2 000
Orme 73 1 4 4 000
Orme (Prov) 2 11 6 000
APPM 73 4 4 3 000
CSIRO cc 135 1 3 3 000
Total 1174 41 144 128 000



Traits assessed that influence 
breeding objective

 survival and health
 growth rate
 wood density
 tree form and branching
 drought tolerance
 salinity tolerance
 pest resistance
 flowering precocity and synchrony
 graft compatibility
 rooting ability



Genetic Gains Trial: stem form
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Genetic Gains Trial:  crown
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Genetic Gains Trial:  wood volume

0

5

10

15

20

25

%
 g

ai
n 

ov
er

 ro
ut

in
e

rout plant prov sso fam wbg



Trees are 2 years 8 months old

Tasmanian Bluegum

Western Bluegum







CALM’s Genetic Resource:
Pinus pinaster

Program commenced in 1957

Parents Number Area Trees

Breeding
Population Trials

313 93 171 ha 202 000

Breeding
Research Trials

11 43 ha 45 000

Clonal Seed
Orchards

4 48 ha (24 ha
active)

Clonal Archives 3 6 ha



Maritime Pine 
Breeding Improvement
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Volume gains from the tree improvement 
program for Maritime pine
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E. globulus site productivity assessment 
for a typical farm

SCALE
1 cm = 87 metres

UNPLANTABLE

SAMPLE POINT
Showing Mean MAI 10 years

32

42
30

21

30

22

30

21

27

22

20
30 20

30

20

20



Tree Crop Establishment









Effect of chemical weed 
control on Tree Crops
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Basal area response to Nitrogen and 
Phosphorus over four years after fertilization

6.5
7.5
8.5
9.5

10.5
11.5
12.5

B
A

 In
c 

(m
2/

ha
/y

r)

04590180360
0

135

540

P (kg/ha)

N (kg/ha)

Figure 8



Costs of E. globulus fibre at the port 
from farms at different locations and 

with different site productivities
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Costs of Production

Species Rotation
Age

Net Present
Value @ 7%

$

Establish-
ment Costs

$

Intermediate
Costs

$

Total
$

Maritime
Pine

30 1 920 1 580 860 2 440

P. radiata 30 4 332 2 120 5 890 8 010

E. globulus 10x2 4 920 2 117 5 920 8 037

Mallee 100+ 1 000 1 000 --- 1 000









Total area of E. globulus in WA
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APFL) and predicted wood flows



Investment to date:

Investment to complete plantation program:

$20 million

Investment required for harvesting, transport 
and processing:

$30 million

$20 million to upgrade facilities at Albany Port
$15 million for a mill to process the harvested logs
$3-4 million for a transport system
$16 million for harvesters
$12 million for loading machinery
$22 million for log trucks







Rainfall Isohyets for 
South West of
Western Australia



Atlas of 
Western 
Australian
Soils



Land Suitability
Study for 
Maritime Pine





Effect of growth rate on the timber
rate of return from a conventional

regime of 30 years

Increase in
stumpage over

current

Growth rate

12m3/ha/yr 16m3/ha/yr

Current 5.1% 6.7%

20% 6.2% 7.8%

40% 6.8% 8.4%























“It’s great! You just tell him how much pollution your 
company is responsible for and he tells you how many 
trees you have to plant to atone for it.”
Ed Fisher © 1989 The New Yorker Magazine



The carbon cycle

Combustion of 
fossil fuel

Physio-
chemical
diffusionD
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Atmosphere  735

Ocean   39,000

Sediments  62,000,000

Fossil fuel  ~1,000

Soil  3,000

Vegetation 800
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60
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Major pools of forest carbon

Soil carbon
Roots

Litter

Stem wood
Leaves and twigs

Other vegetation
(understorey)



290 tonnes each year

100 tonnes each year

Year 0

Year 35

Year 100

Year 0

100 x 100

= 10 000 tonne years

290 x 35

= 10 000 tonne years

“Tonne-year” currency (Balance sheet of 1 year of emissions and storage)



1997 2097



Estimated tonnes and Carbon tonne years 
produced per hectare per year

Carbon
Tonnes per

year

Average
Carbon storage

time (years)

Tonne years

Maritime pine 10 40 400

Bluegum 20 7.5 150

Mallee Stems

Roots

1

1

5

100

5

100

Biodiversity planting 2 50 100



Energy required to produce one tonne
of each product and tonnes of CO2

emitted during production

Energy
(KWH equivalent)

CO2 Produced
(tonnes)

Aluminium 15 000 25.0

Iron 3 000 2.5

Cement 2 000 0.3

Bricks 700 0.1

Timber 300 -0.2



Optimistic Scenario
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Effect of varying wood and carbon price on 
internal rate of return for 30 year rotation
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Predicted Growth of Tree Crop
Plantings in Western Australia
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Current and predicted wood fibre production 
from tree crops and plantations

in Western Australia
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GDP and paper consumption
(for selected countries in 1992)
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Potential Jobs Generated by 
the Year 2020-2030

20,000



Water Drawdown under Bluegum 
Plantations compared to Pasture
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