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INTRODUCTION 

This report presents the rationale for the establishment of a Species Demonstration Trial, ,the 
methodology used to establish the sites and a sample of growth data collected annually over the first 
four years. Full analysis of data will be presented elsewhere after measurement at year five. 

1. DRYLAND SALINITY 

Dryland salinity occurs in low to medium rainfall zones throughout Australia where the replacement 
of deep-rooted native vegetation with crops and pasture has led to a change in the water balance of 
large tracts of land. Before widespread clearing, native vegetation was effective at using most of the 
water entering the soil profile from rainfall. However, since clearing, a larger proportion of the rainfall 
is draining below the rooting zone leading to rising water tables and the mobilisation of salt stored 
deep in the soil profile. The replacement of perennial woody vegetation with crops or annual pastures 
can also lead to increased soil erosion with the loss of top soil leading to the exposure of salt laden 
subsoils and the flushing of salt into watercourses. In parts of the landscape the salt may rise to within 
the rooting zone, inhibiting plant growth and ultimately resulting in death of vegetation. Salt scalds 
from where the water table rises to the surface or close to it, in areas known as "discharge" zones. 
Surface runoff of water and lateral movement of water through a salinised soil profile into 
watercourses increases the salt content of streams and rivers leading to degradation of river systems 
and reducing the quality of water for irrigation. Dryland salinity is widespread across New South 
Wales in the < 800 mm rainfall zone. Estimations of the area of land affected by dryland salinity in 
New South Wales vary between 120,000 ha (Brad and Gate 1996) and 174,000 ha (Gibson 1997). If 
action is not taken to address the problem, the area affected by dryland salinity could reach 1.3 million 
hectares by 2050 (National Land and Water Resources Audit 2000). 

2. RE-ESTABLISHING TREES 

One solution to the problem of dryland salinity is to reintroduce trees to the landscape. Trees are able 
to access water deeper in the soil and regolith than annual crops and pastures and in these low to 
medium rainfall areas trees can utilise most of the available rainfall thus reducing the deep drainage 
that leads to rising water tables and salinisation (NSW Salinity Strategy 2000). Tree planting can be 
targeted at specific landscape positions, such as break-of-slope, where trees will intercept overland and 
subsurface flow thus enhancing the amount of water transpired by individual trees, leading to 
improved tree growth and minimising the area required to be forested in order to reduce deep drainage 
(Stirzaker et al. 2002). 

Forests NSW is investigating the potential for commercial forestry in the dryland region, however in 
this rainfall zone trees tend to be slow growing and it is unlikely that commercial forestry based on 
wood products alone would be viable (Bugg et al. 2002). To encourage investment in forestry 
projects, the New South Wales Government is actively engaged in developing markets for non
traditional forest products and environmental services, such as salinity control, carbon sequestration 
and biodiversity enhancement (Environmental Service Scheme: DIPNR, NSW). However, there is a 
lack of information about which species are likely to grow well, potential growth rates and which 
silvicultural practices are most suitable to achieve the various products and services from forestry in 
the dryland areas. 

FOREST RESOURCES RESEARCH 
TECHNICAL PAPER NO. 72 

ESTABLISHMENT OF SPECIES DEMONSTRATION TRIALS 
INTHE 500-700 MM RAINFALL ZONE OF NSW 



Individual landowners, landcare groups and organisations such as Greening Australia, have been 
responsible for establishing a number of small plantations throughout the region. Most of these are less 
than 10 years old and have been established using a range of different techniques, species and seed 
sources. 

A number of research trials to address dryland salinity have recently been established by Forests NSW 
and other organisations such as CSIRO and Greening Australia. These trials will generally assess 
species performance in dryland salinity areas. The focus has been in the south-west, particularly the 
Rlverina, with more recent trials being established in the central western slopes and northern 
tablelands. The Australian Low Rainfall Tree hnprovement Group (ALRTIG) is focusing on tree 
improvement of hardwood, softwood and oil mallees for the lower rainfall (less than 600 mm per 
annum) areas of southern Australia. Tree improvement work is being undertaken on Eucalyptus 
cladocalyx, E. sideroxylon, E. occidentalis, Corymbia maculata and Pinus brutia. However, there has 
been little research to date in the north western slopes of New South Wales. 

Many of the previously established trials and plantings can yield valuable information and are being 
monitored for growth and, in some cases, water use. However, due to differences in establishment 
methodology, age, species and seed sources, it is difficult to make comparisons among sites to guide 
species/site matching. A need was recognised for a Species Demonstration Trial where the same 
establishment technique, suite of species and seed source was used across a range of soil types and 
landscape positions (eg Booth et al.1 In press). Such a trial would yield valuable information for 
matching species with site characteristics and determine potential growth rates of various species. 

A further difficulty in re-establishing large areas of trees in the dryland area is the reluctance of some 
landowners to plant trees. Until recently grants and incentives were provided for the clearing of land to 
make way for agriculture, trees were seen as a hindrance. This sentiment is still prevalent in the 
community but is gradually changing as the next generation takes over land management and 
awareness grows that something must be done to slow the spread of dryland salinity. Even where land 
managers are keen to plant trees, inappropriate establishment techniques, leading to high mortality, 
have led to the perception that trees won't grow in certain areas. 

This report describes a Species Demonstration Trial established across ca. 50 sites throughout the 500-
800 mm rainfall zone of New South Wales. The objectives of the trial are: 

2 

• To demonstrate tree species that could assist with reduction of salinity and provide a range of 
products and services, eg charcoal, biomass, timber, biodiversity and carbon sequestration. 

• To provide a visual demonstration to local farmers of the potential for trees to be successfully 
established in the target areas using appropriate site preparation and planting techniques. 

• To assess growth and carbon sequestration of trees in this environment. The species chosen 
represent a range that has shown potential in research trials for growth and salinity control in 
dryland areas. The trials will link the potential for salinity control with growth and carbon 
sequestration so that the potential for investment in plantations in these areas can be assessed. 

Booth TH, Jovanovic T, Snowdon P, Mummery D, Battaglia M, Sands P and Fife DN. (In press). Potential productivity assessment. 

A report to the Joint Venture Agroforestry Program. RIRDC Publication. 
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THE TRIAL SITES 

1. SPATIAL DISTRIBUTION 

Trial sites are located in the 500 to 800 mm rainfall zone of the Murray, Murrumbidgee, Bogan, 
Macquarie, Namoi and Gwydir River catchments on both private property and Crown land (e.g. 
travelling stock reserves and dam catchment reserves). DIPNR advised on appropriate landscape 
locations to maximise salinity control benefits. Private landowner were identified through Landcare, 
Greening Australia and Farm Forestry Projects, along with Forests NSW's own contact (Figure I). 
The sites are located on recharge areas of the landscape since future tree planting targeted to these 
areas is likely to maximise salinity control. 

~ MACQUARIE 
1 & lOGAN 

~ ..... 
LACHLAN 

* Research sites 
• Standard sites 

Northern 

Central 

Southern 

Gwydir 4 
Namoi 20 
Macquarie 15 
Bogan 3 

Murrumbidgee 7 
Murray 2 

Figure lA. Distribution of species demonstration sites acros the State. The nine ite designated 
as 're earch sites' are highlighted. 

B: Seven of the original sites have subsequently been abandoned and don ' t appear on the maps (see Appendix I). 
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2. RAINFALL REGIME 

For consideration of salinity processes, New South Wales can be divided into three climatic zones. In 
the north, a summer-dominant rainfall pattern means that, during most of the year, potential 
evapotranspiration is greater than rainfall and rainfall tends to be more episodic with large storms 
leading to large recharge events. In the south, winter-dominant rainfall patterns lead to rainfall 
exceeding potential evapotranspiration during the cooler, wetter months. Central New South Wales 
has an intermediate rainfall pattern with rain uniformly distributed throughout the year (see Figure 3). 
The demonstration sites can be broadly grouped into these three rainfall regimes with the Gwydir and 
Namoi summer dominant rainfall, Macquarie and Bogan intermediate and the Murrumbidgee and 
Murray winter dominant rainfall. 

Combined with these patterns of seasonal rainfall is the large interannual variability in rainfall. 
Although the average rainfall within the area of interest is around 650 mm, this can vary from 300 to 
1000 mm in any year (see Figure 2). Rainfall can be above or below average for periods of two to 
three years (see Figure 4) and so for trees to be successful in this region they must be able to tolerate 
the periods of drought. Daily meteorological data from January 1890 to June 2004 were obtained from 
the Silo datadrill (Queensland Department of Natural Resources and Mines) for each site. The historic 
data give a description of the specific climate at each site and conditions at the time of establishment. 
The daily record will be updated periodically over the lifetime of the trees to aid interpretation of 
variation in growth among sites. 
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Figure 2. Variation in annual rainfall between 1890 and 2004 for sites located in the three rainfall 
regimes. Box plots show twenty-fifth, fiftieth and seventy-fifth percentiles with whiskers at ninety
fifth percentile. The plus symbol shows the long term mean annual rainfall. 

Data derived from Silo datadrill. 
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Figure 3. Variation in monthly rainfall between 1890 and 2004 for sites located in the three rainfall 
regimes. Box plots show twenty-fifth, fiftieth and seventy-fifth percentiles with whiskers at ninety
fifth percentile. 
Data derived from Silo datadrill. 
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Figure 4. Year to year deviation from long term average annual rainfall over the last 116 years for 
sites in each of the three rainfall regimes. 
Data derived from Silo database. 

FOREST RESOURCES RESEARCH 
TECHNICAL PAPER NO. 72 

ESTABLISHMENT OF SPEcms DEMONSTRATION TRIALS 
IN THE 500-700 MM RAINFALL ZONE OF NSW 

7 



3. SITE CHARACTERISATION 

Sites were selected to cover a range of soil type and landscape positions in order to assess the impact 
of site-specific factors on tree growth and survival. A range of site characteristics were recorded 
during site establishment and are presented in Appendix 3. Some of these data have been superseded 
by the site reconnaissance carried out in 2004 as part of a joint project with CSIRO Forestry and 
Forest Products for the Australian Greenhouse Office (Ryan and Walsh 2004). 

4. AGREEMENTS WITH LANDOWNERS 

All sites are on private land with an agreement between each landowner and Forests NSW2
• Briefly, 

the contracts cover a 25 year period from 2000. Forests NSW paid for the establishment of the trees 
and has rights to access for periodic measurements. The landowner retains ownership of the trees and 
any environmental services that may accrue but may not interfere with the trees until the end of the 25 
year period without written permission from Forests NSW. A draft agreement is shown in 
AppendixD. 

SPECIES SELECTION 

Nine species were selected for inclusion in the trial based on wood properties, growth rates, suitability 
for the rainfall zone and proven success in similar rainfall zones of south and west Australia. Many of 
the species were those chosen by ALRTIG for their tree breeding program. 

The sites are on recharge parts of the landscape and so salt tolerance was not a selection criterion, 
although Eucalyptus camaldulensis and the Saltgrow hybrids do have some salt tolerance. 

The following descriptions of the nine species are obtained from various sources including; Boland et 
al. 1957, Harwood et al. 2001, Kater 2003 and ALRTIG http://www.ffp.csiro.au/alrtig/. 

1. BLACK WAITLE (Acacia mearnsii) 

Tree grows 6 to 20 m tall, 10 to 60 cm in diameter, native to south-east Australia (Victoria to New 
South Wales and southern Queensland) and Tasmania Tree of economic importance in South and East 
Africa, Zimbabwe, India and Rio Grande do SuI area of South America etc. for tanning of soft-leather, 
ranging from 30-54% tannin in dried bark. Wood furnishes badly needed fuel and building material in 
some areas. Trees not only provide tannin and fuel but also add nitrogen and organic material to 
improve the soil. Bark is used for wood adhesives and flotation agents (Duke 1981a). The pulp is 
suitable for wrapping paper and hardboard. Some regard it as an attractive ornamental. Sometimes 
used for erosion control on poor sloping soils unsuitable for agriculture. However, it is invasive and is 
classified as a noxious weed species in South Africa, La Reunion and Hawaii. 

It is fast growing tree with wood suitable for charcoal production and with good fibre for use in pulp. 

2 Fonnerly State Forests of New South Wales. In 2004 State Forests of NSW was amalgamated with other State agencies 
to become NSW Department of Primary Industries. 
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2. RIVER RED GUM (Eucalyptus camaldulensis) 

Eucalyptus camaldulensis is the most widely distributed of all eucalypt species, occurring in all 
mainland States from 12.5-38° S. It is typically found along permanent and ephemeral watercourses. 
It grows under a large range of environmental conditions - from sub-humid to semi-arid - and the 
mean annual rainfall range is mostly within 250-600 mm. It is a large-boled, medium-to-tall tree. It is 
the most common tree along the Murray River and its tributaries. 

The timber is useful for heavy construction, flooring, framing and fencing, excellent firewood and is 
used for charcoal production. However, the species often suffers from form problems, making 
utilisable logs hard to produce. Studies conducted by the Western Australian Department of 
Conservation and Land Management and others indicate that Lake Albacutya and Laura provenances 
from South Australia may be the best provenance selections for overall form and growth. 

3. MUGGA IRON BARK (Eucalyptus sideroxylon) 

Eucalyptus sideroxylon is a medium sized woodland tree, commonly 10-25 m in height and up to 1 m 
or more in dbh. It is naturally distributed within New South Wales in the 450 to 1000 mm rainfall 
zone. It is typically found on poor, shallow soils, including sands, gravels ironstones and clays. It 
seldom forms pure stands and is usually associated with many other eucalypts and some of the cypress 
pines (Callitris spp.). It is frost and drought tolerant. 

Red ironbark timber is described as being very hard, strong and extremely durable. CSIRO Forestry 
and Forest Products has successfully conducted young aged sawing studies. Promising results of these 
studies, and ALRTIG partners' establishment experience with this species in low rainfall farm forestry 
situations, led to its selection in this trial. 

The wood is suitable for heavy engineering construction, poles, fencing, sleepers, fIrewood and 
charcoal production. 

4. QUEENSLAND WESTERN WHITE GUM (Eucalyptus argophloia) 

Eucalyptus argophloia is a medium-sized to tall tree, generally of excellent form. The trunk is clear of 
branches for one half or more of the total tree height. It has a small natural distribution in an area 
around 40 km long by 15 km wide to the north-east of Chinchilla in southern Queensland. 

Western white gum has very high quality timber. Currently, very little western white gum is harvested 
in Queensland as it is classed as vulnerable under the Queensland Nature Conservation Act of 1992. 
Timber harvesting and clearing in its natural habitat is not allowed and very little plantation grown 
timber is currently available. Western white gum is being tested as a suitable plantation species across 
a range of environments as part of the Hardwoods Queensland project. 

In a recent study by Queensland Department of Primary Industries, E. argophloia was found to have 
good survival and growth rates compared to other hardwood species tested under the same conditions 
across a range of sites (poor soil types, very low rainfall and irregular rainfall patterns). Western 
white gum is one of the species most suited to regions with a low mean average annual rainfall and a 
range of soils, including medium to heavy clays or soils with a high pH. Western white gum is also 
relatively tolerant of saline soils (12-20 dS/m) and has a high tolerance to both frost and drought 
(House et al. 1998). Thus western white gum is expected to perform well in dryland New South 
Wales. 

The heartwood is deep red, hard, strong and durable. It is suitable for poles, piles, sleepers, general 
house framing, flooring and specialty timber. 
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5. SUGAR GUM (Eucalyptus c1adocalyx) 

Sugar gum is a hardy tree, commonly planted on farms in western Victoria and South Australia. 
Native occurrences are confined to a relatively few areas in South Australia, including Kangaroo 
Island, the southern Flinders Ranges, the eastern side of th~ Eyre Peninsula and a few areas near 
Coffin Bay and Cowell. 

The form of sugar gum in its native habitat is quite variable; in higher rainfall areas, it can attain 
heights of 35 m, with a clean, straight bole. In harsher environments, such as Wanilla on the Eyre 
Peninsula, it is typically shrubby, crooked stemmed and sometimes multi-stemmed. For farm forestry 
purposes, Kangaroo Island, Flinders Ranges and Wirrabara provenances are recommended, based on 
preliminary information that has been collected by ALRTIG partners. 

The timber of sugar gum is yellow-brown, with a fine, interlocked grain. It is hard, heavy and of 
moderate strength (for a eucalypt hardwood). It has been used extensively as railway sleepers, farm 
timbers and general construction timber. A recent study conducted by CSIRO rates it as an excellent 
sawn timber producer (in terms of yield and stability), second only to spotted gum. It is being 
marketed as a quality timber for furniture, flooring and stair treads by SMART Timbers Co-operative 
of Victoria. 

E. cladocalyx, is somewhat frost sensitive, though not as sensitive as spotted gum. It tolerates a wide 
variety of soil types, though does not do well on either poorly drained clays or very light sands. 

6. sporrED GUM (Corymbia maculata and C. variegata) 

A large hardwood (35-45 m tall) common on the poorer clay subsoils of the east coast of Australia 
from Victoria to Queensland. The spotted gums are noted for their good form, with unusually long, 
straight boles. They are distinctive, with smooth, mottled bark. The timber is useful, with a wide 
sapwood band, making it especially suitable for preservation. The heartwood is light to dark brown, 
with somewhat coarse, often interlocked grain. It is hard, moderately durable and often has a very 
attractive 'fiddleback' figure. 

Although spotted gum has outstanding form and timber properties, it is not quite as hardy under lower 
rainfall conditions as some of the other target species. Spotted gum is probably well suited to sites in 
the 580-750 mm rainfall zone, where severe moisture deficit is not likely to be a problem. Also, the 
species has a reputation for being very frost sensitive, particularly while the canopy is still low to the 
ground. 

7. MARITIME PINE (Pinus pinaster) 

Maritime pine occurs naturally in Mediterranean Europe, including Spain, Portugal, France, Corsica 
and Morocco. Maritime pine will grow in much of southern Australia and has the potential to become 
a major commercial species. A maritime pine industry is already well established in Western 
Australia, based on the pine resource on the coastal plain north of Perth. This experience and 
advancements in tree breeding by the Western Australian Department of Conservation and Land 
Management (CALM), sees CALM leading the development of a maritime pine industry on private 
land, mostly in the 400 mm to 600 mm rainfall. zone of the south-west. Tree breeding has significantly 
increased sawn recovery and stem straightness and reduced branch-size to the point where it competes 
in the market place with radiata pine. 
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Radiata pine and maritime pine have very similar properties. The higher density of maritime pine 
gives it advantages in strength related applications and for particle and fibre board manufacture and 
compensates for the disadvantage of higher resin content. Maritime pine is a versatile timber and is 
highly suited to veneers, sawn timbers, reconstituted panel products and round timbers. Appearance 
grade timber can be used for furniture and joinery. Suitably treated with preservative, round timber 
can be used for fence posts and power poles. Maritime pine can also be used for pulp and paper. 

8. EUCALYPTUS HYBPJD CLONES 

A number of clones of hybrid Eucalyptus globlus x E. camaldulensis and E. grandis x 
E. camaldulensis have been included on six of the sites in collaboration with Saltgrow Pty Ltd. 
Saltgrow™ hybrids are the product of the Xylonova™ Research and Development Program to breed 
salt and stress tolerant eucalypts capable of achieving commercially viable growth rates in saline and 
marginal conditions. 

Saltgrow™ hybrids combine the salt and stress tolerance of selected river red gum (Eucalyptus 
camaldulensis) varieties, with the fast growth, straight stem form and desirable wood properties of. 
flooded gum (Eucalyptus grandis) and Tasmanian blue gum (Eucalyptus globulus). Trials under a 
wide range of conditions across Australia have confirmed wide adaptability and fast growth in stressed 
and non-stressed environments. Saltgrow™ hybrids offer the potential to achieve significantly 
increased tree growth on saline, waterlogged, heavy clay and low rainfall sites. The hybrid clones were 
included on a subset of the sites to enable comparison of their performance against the other hardwood 
species. 

9. PROVENANCEISEEDLOT 

The size of the demonstration trials precluded comparison of provenances for individual species. Seed 
for each of the species was selected based on current information on "best bet" seed lots from earlier 
ALRTIG trials and other sources. Seed was sourced from CSIRO, existing Forests NSW stocks and 
CALM WA. Most of the seedlings (approximately 100,000) were grown by Forests NSW's Nurseries 
Unit, while CALM W A grew the maritime pine. 

Table 1. Sources of seed used in the trials. 

Species 

Eucalyptus cladocalyx 
E. sideroxylon 
Corymbia maculata 
C. variegata 
Acacia meamsii 
E. camaldulensis 
E. camaldulensis 
E. argophloia 
Pinus pinaster 
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CSIRO 
Reference Number 

19349 
19677 
19663 

323 GRIL 
18975 
424 

Provenance 

Marble Range 
West Wyalong 
Curryall State Forest 
Richmond Range State Forest 
North Bungendore 
Albacutya Forest 
Central west NSW (Cowra) 
Queensland 
Western Australia CGF 22 and 32 
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TRIAL DESIGN 

Each of the sites has six of the species planted in a randomised block design with four replicates. Each 
plot has six rows at 4 m spacing with 12 trees per row, at 2.50 m spacing, giving a total of 72 trees per 
plot (see Appendix 1). The size of the plots allows for potential future splitting of plots for 
comparison of silvicultural treatments. The 24 plots cover an area of 2 ha and on most sites the 
replicated blocks are set out in a 2 x 2 arrangement, however, on four of the sites the blocks are 
arranged in a line due to constraints imposed by the landowner or the site topography. 

Eucalyptus camaldulensis is planted on all sites while E. sideroxylon and Acacia meamsii are planted 
on 47 and Pinus pinaster is planted on 44 of the 50 sites. 

Two of the selected species are endemic to areas with a summer dominant rainfall pattern 
(E. argophloia and Corymhia variegata) while two others are endemic to areas with winter dominant 
rainfall (E. cladocalyx and C. maculata). It was decided that roughly half of the sites would contain 
the winter types and the other half the summer types. These "Summer" and "Winter" trial designs are 
located in all three of the regions. Three sites have these four species co-planted, one site located in 
each of the northern, central and southern regions (Table 2). 

On six of the sites, P. pinaster was omitted to allow inclusion of Saltgrow hybrid clones. Nine of the 
sites were selected as "Research Sites" where more intensive measurements would be made (see 
below). The remaining sites are referred to as "Standard Sites". 

Table 2 shows the species composition of the various trial designs. 

Table 2. Species composition of the various types of trial design. 

Summer 
(20 sites) 

Winter 
(21 sites) 

Summer 
(four sites) 

Winter 
(two sites) 

Standard Sites 

Eucalyptus camaldulensis, E. sideroxylon 
Acacia meamsii, Pinus pinaster 

E. camaldulensis, E. sideroxylon 
A. meamsii, P. pinaster 

Research Sites 

E. camaldulensis, 
E. sideroxylon, A. meamsii, 
hybrid clones 

E. camaldulensis, 
E. sideroxylon, A. meamsii, 
hybrid clones 

E. argophloia, 
Corymbia variegata 

E. cladocalyx, 
C. maculata 

E. argophloia, 
C. variegata 

E. cladocalyx, 
C. maculata 

Co-planted 
(three sites) 

E. camaldulensis, E. argophloia, E. cladocalyx, 
C. variegata, C. maculata, P. pinaster 

12 ESTABLISHMENT OF SPECIES DEMONSTRATION TRIALS 
IN THE 500-700 MM RAINFALL ZONE OF NSW 

FOREST RESOURCES RESEARCH 
TECHNICAL PAPER NO. 72 



SITE PREPARATION AND ESTABLISHMENT 

All sites were ripped and mounded between April and June 2000. The rip was 60 cm deep with a 
mound 1.5 m wide and 30 cm high over the ripline. Secondary cultivation was applied to the planting 
rows where required to ensure no large clods remained prior to planting. Herbicide (Roundup 
[glyphosate], Stomp [pendimethalin], Simazine) was applied to the mounds four to six weeks prior to 
planting with a follow-up application if required. Planting occurred between August and September 
2000. Fertiliser was applied close to the time of planting as a spot application of 50 g OAP buried 
15-25 cm from each tree along the ripline. Post planting herbicide was applied between November 
2000 and February 2001. 

Refilling to replace dead seedlings was carried out a few months after the initial planting. Some slight 
variation to this basic protocol occurred at various sites (see Appendix 2). 

MEASUREMENT PROTOCOL 

During the early years of stand development, the primary variables of interest are survival and height 
growth. 

From each plot of six rows with 12 trees (72 trees) a central "measurement plot" was defmed, with a 
buffer row on each side, giving 4 x 10 (40) "measurement trees". For the hybrid clones, because only 
three individuals of each genotype were included, all 72 trees were measured. 
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Table 3. Age at which each site has been measured. 

14 

Site ID Property 
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The measurement schedule is detailed in Table 3. Measurements were made on the nine research sites 
at 5, 10, 17,22,34 and 46 months old. All of the standard sites were measured at 10 months old. To 
reduce costs, only two-thirds of the standard sites were measured at 22 and 34 months old, such that 
all sites were measured on at least one of those dates and one-third were measured on both dates. 

Table 4. Measurements performed at each site at nominated time intervals. 

Measurement Measurement Performed 
Time 1 Diameter at 1 Diameter at I. Crown 

(Months) Height 30 cm 130 cm Damage 

5 

10 
Only research 

17 

22 

34 

46 

All Other 
Species 

sites 

000000000000 

°l~~ f~f~ f~ ~ f~ 0 ~ 20~~~~~:~:: ~ o .~5§~5'f~555455~n 0 

000000000000 

Clone Plots 

1 f 9 4 5 6 7 8 S 18 11 ;lf2 

24il!5 ff fl 2.6 HI 18 Ii' 18 15 14 IS 

25 f6 f7 f8 fS 98 91 9f 99 94 95 I'IS 

415 4'f 48 45 44 45 4f 41 46 9~ 98 97 

4!H50 !51 !52!53!54!5!5!55!51 !55 !59 80 

7!= i'1 i'6 6~ 68 8i' 86 65 84 69 8f! 81 

Figure 5. Tree numbering system for measurement plots. 

1. SURVIVAL 

The measurement trees were assessed for mortality on each occasion. 

2. HEIGHT 

1 

Ground 
Cover 

The height of each measurement tree was recorded using a height pole until the trees exceeded 7 m 
and subsequently with a Vertex Hypsometer. 

3. DIAMETER 

At 10, 22, 34 and 46 months the diameter over bark at 30 cm from the ground was measured on the 
first five measurement trees in row two for standard sites and all 10 measurement trees in row two for 
the research sites (see Figure 6). Where a tree had more than one stem the diameter of the two largest 
stems was recorded. At 22 and 34 months the DBHOB (diameter over bark at breast height [1.3 m]) 
was also recorded on these trees. At 46 months the DBHOB was recorded for all measurement trees. 
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For hybrid clones the diameter over bark at 30 cm and DB HOB are measured for all trees at 22, 34 
and 46 months. 

4. GROUND COVER 

Ground cover (dead + live vegetation) was visually assessed in measurement row two for each plot 
using five categories: 0 = 0% ground cover, 1 = 1-12%, 2 = 13-25%, 3 = 26-50%, 4 = 51-75% and 
5 = >75%. 

5. HEALTH ASSESSMENT 

A health assessment scoring the percentage of foliage on the tree damaged because of insects, fungi, 
animal, water, heat and/or frost stress was carried out on the same trees as diameter at 30 cm. Crown 
Damage Jndex is also divided in 0-5 categories: 0 = 0% damage, 1 = 1-12%,2 = 13-25%, 3 = 26-50%, 
4 = 51-75% and 5 = >75%. 

Other Sites 

000000000000 

o 1 2 3 4 5 6 7 8 9 10 0 

o 20191817161~14131211 0 

o 21 22 23 24 25 26 27 28 29 30 0 

o 40 39 38 37 36 35 34 33 32 31 0 

000000000000 

Research Sites 

000000000000 

o 1 2 3 4 5 6 7 8 9 10 0 .. 
o 201918171615141312110 

o 21 22 23 24 25 26 27 28 29 30 0 

o 40393837363534333231 0 

000000000000 

Figure 6. Measurement trees or row for diameters, crown damage and ground cover measurements. 
Trees highlighted in bold type are measurement trees. 
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EARLY DATA 

This section presents a brief ummary of the early growth data. A more detailed analysis of growth 
and survival will be pre ented el ewhere. 

1. RAINFALL HISTORY 

The annual rainfall (July to June) experienced by each site for the four years since the trees were 
planted is shown in Figure 7, along with the long-term (1890-2004) annual di tribution and the mean 
annual rainfall over the last four years. For most sites, June 2000 to July 2001 had above average 
rainfall. This meant that soil moisture was likely to be adequate for tree e tablishment, which 
probably contributed to the good survival rates seen in most sites. By contra t, July 2002-June 2003 
had below average rainfall across all sites, with ites in the southern region only reaching the fifth 
percentile of long-term rainfall. 

Over the four year period since the trees were planted, sites in the northern region (Gwydir and 
Namoi) experienced average annual rainfall close to the long term median (the asterisk indicates the 
mean of the four years since planting and is close to the fiftieth percentile). The central sites 
(Macquarie and Bogan) saw slightly lower than long- term mean rainfall while the southern site had a 
four year average rainfall close to the long term twenty-fifth percentile ie about 100 mm less than long 
term median. 

1300 

1200 

E 1100 

E 1000 -
-

.$ 900 ~ , • 
c 
.~ 

er: 
ca 
:::J 
C 
C « 

800 

700 

600 

500 

400 

300 '-

- 02-03 - 03-04 .... mean 

• 
~ 

4 • 

200 1-1r-T1-r-1II--'-11r-T1-"'" 11--'-1r---T11-r-111r-,--, 11r-T1-r-1II-"'" 11r--.-1r---T11-"-' 11r--.-1r-T11-r-1IIr-oy-, 11r-T1-'-' 11-'--' 11r-T1-r-'1 

GGGNNNNNNNNNNNNNNNNBMMMMMMMMMMMMMMMMMMMM 
00000000111111111220AAAAAAAAAAAUUUUUUUOO 
2 344 5 6 7 9 0 1 235 678 9 0 1 100 0 0 0 0 0 1 1 1 1 0 0 0 0 000 1 2 

1 2123578901361234567 
4 3 6 1 

4 
Site ID 

Figure 7. Annual rainfall (July to June) for each site for the four years since the tree were planted. 
The box plot shows the long term annual rainfall distribution for each site (1890-2004) (twenty-fifth , 
fiftieth , seventy-fifth percentile with five to ninety-fifth percentile whi kers). The asteri sk hows the 
mean annual rainfall for the la t four years. 
Derived from Silo datadri ll (QLD NRM ). 
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2. GROWTH 

The mean heights of trees at various ages for each species and region are shown in . 

These charts give an indication of the relative growth of the various species among the regions but 
caution is required as different sets of sites were measured at each measurement period and only the 
nine research sites were measured at 46 months (see Table 3). 

In terms of height growth, the acacia grew very well in the first two years but suffered heavy mortality 
during the prolonged drought; those trees that survived are still among the tallest of the trial. Pinus 
pinaster performed poorly on most sites, on the best sites it only reached 1.6 m tall at three years old . 
Corymbia spp. and Eucalyptus camaldulensis were generally larger than the other eucalypts. The 
E. sideroxylon and E. cladocalyx appear to be late starters and are starting to catch up with the 
E. camaldulensis and spotted gum . 

There is no clear distinction in growth between the region . The measurements at 10, 22 and 34 
months had the, largest number of sites included and so better represent any regional trends. The final 
measurement at 46 months only included three sites per region and, by chance, those in the northern 
region tended to be above average for that region. 

3. SURVIVAL 

Survival was generally high for most species, probably as a result of the good soil moisture at the time 
of planting (Figure 99). The Corymbia pp. uffered high mortality on frost prone site, which was not 
unexpected. Acacia mearnsii grew very well to start with but suffered high mortality during the 
prolonged drought with 100% mortality on a number of sites. The drought did not appear to affect the 
eucalypt species. Pinus pinaster did not do well across most sites, suffering high mortality and poor 
growth rates. The seedlings were in poor condition at the time of planting and this may have 
contributed to the poor survival and growth. In general, survival appears to be slightly higher in the 
southern than the northern region despite the lower rainfall. 
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Acacia mearnsii 
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Figure 8. Mean height (m) of each species within a region at the six measurement times. 
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Figure 9. Mean survival percentage of each species within a region at the six measurement times. 
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RECOMMENDATIONS FOR FUTURE 
MANAGEMENT AND MEASUREMENTS 

The trial design should allow for the imposition of additional silvicultural treatments. One such trial 
would be a thinning/pruning trial where half of the plots are subjected to a direct regime thinning 
reducing stocking to 300 stemslha and lifting the croWD. The remaining plots could be left to self-thin. 
Some thought may be required here to determine likely products/services from the various species and 
decide what silvicultural method may be appropriate taking into account the costs. For example, if the 
main aim of a stand is for carbon sequestration and water consumption, and wood quality is not a 
consideration, then a minimum maintenance regime may be the most appropriate. 

Things to consider are: 

• if left at full stocking they may compete for available water and all die; 

• over-thinning will reduce the overall water use and remove carbon from the site; 

• over-thinning may lead to poor form. 

The sites represent a valuable resource where further detailed measurements of physiological 
properties could be made to better understand species differences in terms of growth, water use and 
site species matching. Such information is required for the development and testing of process-based 
models of tree/forest growth that are needed to aid predictions of tree productivity in low to medium 
rainfall regions. 
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APPENDIX 1 

TRIAL DESIGN 

Each of the sites has six species planted in a randomised block design with four replicates. There are 
five distinct trial designs to allow the testing of eight species, and the inclusion of Yates/Saltgrow 
clonal material on six sites. 

The five designs and the sites on which they are planted are shown on the following pages. The 
spacing between rows is 4 m and the trees are planted 2.5 m apart within each row.(i.e. 1000 stems/ha) 
(see Trial Design (p. 12) for description of "Summer" and Winter" species). 

The 24 plots cover an area of 2 ha and on most sites the replicated blocks are set out in a 2 x 2 
arrangement however on four of the sites the blocks are arranged in a line due to constraints imposed 
by the landowner or the site topography; these are termed Short Row sites. 
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Appendix 1. (cont.) 

Key , 
Standard Sites 35 

Abandoned Sites 7 

Trial Design 

Standard Winter 

Standard Summer 

Standard Summer Clone 

Standard Winter Clone 

Summer Short Row 

Winter Short Row 

Annual Rainfall Distribution 
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W 

S 

SIC 

W/C 

S/SR 

W/SR 

R 

Abandoned Sites 

G 1: slashed trees with inter rows so abandoned 

MA4: animal damage-failed and abandoned 

MA12: withdrawn from agreement before establishment 

NI: no fence - animal damage and abandoned 

N2: planted on three properties, design not followed so 
abandoned 

N7: failed and abandoned 

N8: change of ownership- new owner unwilling to participate 
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Appendix 1. (cont.) 

Provenance for Seed Source 

SiteID ECAM CLON ECLA EARG ESID CMAC CV AR AMEA PPIN 
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Appendix 1. (cont.) 

Site ID ECAM CLON 

Ml A 
M2 A 
MUl CW 
MU2 A SaltllOW 
MU3 CW 
MU4 CW 
MtJ5 :A Salt ' .. 
M'lHi 'A ,. 

MU7 CW 

Key 

ECAM E. camaldulensis 

CLON Xylonova clones 

ECLA E. cladocalyx 

EARG E. argophloia 

ESID E. sideroxylon 

CMAC C. maculata 

CVAR C. variegata 

AMEA A. meamsii 

PPIN P. pinaster 
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Provenance for Seed Source 

ECLA 

MR 
MR 

Ma 
MR 
MR 
MR 
MR 
MR 

A 

CW 

MR 

QLD 

WW 

CSF 

RRSF 

NB 

EARG ESID CMAC CVAR AMEA PPIN 

ww CSF NB CGF22 
ww CSF NB CGF22 

QLD ww RRSF NB CGF32 
ww CSF NB 
ww CSF NB CGF22 
ww CSF NB CGF22 

.R' YIW CSP NB ," 

F'QID :,> CSF ltRSF t..UI'5~ 

ww CSF NB CGF32 

Provenances 

Albacutya 

Central West 

Marble Range 

Queensland 

West Wyalong 

Curryall State Forest 

Richmond Range State Forest 

North Bungendore 
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Appendix 1. (cont.) 

1. Standard planting - winter rainfall species 

Species: Eucalyptus camaldulensis (ECAM), E. sideroxylon (ESID), Acacia meamsii (AMEA), 
Corymbia maculata (CMAC), E. cladocalyx (ECLA), Pinus pinaster (pPIN) 

II1II 

2 

6 

IQ 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

Sites: Twenty 

12 trees per row per plot @ 2.5 m spacing 
1 2 3 

ESID1 AMEA1 PPIN1 

4 5 6 

CMAC1 ECAM1 ECLA1 

1 
1 2 3 3 

PPIN3 ESID3 ECAM3 

4 5 6 

CMAC3 ECLA3 AMEA3 
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CMAC2 

4 

AMEA2 

2 
4 1 

ECAM4 

4 

AMEA4 

~ 

2 3 

PPIN2 ESID2 

5 6 

ECAM2 ECLA2 

2 3 

ECLA4 CMAC4 

5 6 

ESID4 PPIN4 
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Appendix 1. (cont.) 

2. Standard planting - summer-rainfall species: 

Species: 

Sites: 

l1li 

1 

3 

4 AMEA1 

6 

4 

9 ESID1 
10 

11 

12 

13 1 
14 

15 

16 CVAR3 
17 

18 

19 4 
20 

21 

22 ESID3 
23 

24 

Eucalyptus camaldulensis (ECAM), E. sideroxylon (ESID), Acacia meamsii (AMEA), 
Corymbia variegata (CV AR), E. argophloia (EARG), Pinus pinaster (PPIN) 

Twenty-one 

12 trees per row per plot @ 2.5 m spacing • 
2 3 1 2 3 

EARG1 ECAM1 ESID2 CVAR2 PPIN2 

5 6 4 5 6 

PPIN1 CVAR1 ECAM2 AMEA2 EARG2 

1 2 
2 3 3 4 1 2 3 

ECAM3 AMEA3 ECAM4 EARG4 PPIN4 

5 6 4 5 6 

PPIN3 EARG3 CVAR4 AMEA4 ESID4 
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Appendix 1. (cont.) 

3. Sites including Yates/Saltgrow clones and winter-rainfall species 

Ill! 

4 

6 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

28 

Species: Saltgrow clones (CLON), Eucalyptus camaldulensis (ECAM), E. sideroxylon (ESID), Acacil 
meamsii (AMEA), Corymbia maculata (CMAC), E. cladocalyx (ECLA) 

Sites: Two 

12 trees per row per plot @ 2.5 ID spacing 
I 2 3 

CMAC1 ESID1 ECLA1 

4 5 6 

AMEA1 ECAM1 CLON1 

1 
I 2 3 3 

CMAC3 ECLA3 AMEA3 

4 5 6 

ESID3 ECAM3 CLON3 

EST AB LlS HMENT OF SPECIES DEMONSTRATION TRIALS 
IN THE 500-700 MM RAINFALL ZONE OF NSW 

I 

ECLA2 

4 

CMAC2 

2 
4 I 

ECAM4 

4 

ECLA4 

~ 

2 3 

ECAM2 CLON2 

5 6 

ESID2 AMEA2 

2 3 

CLON4 AMEA4 

5 6 

CMAC4 ESID4 
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Appendix 1. (cont.) 

4. Sites including Yates/Saltgrow clones and summer-rainfall species: 

Species: 

Sites: 

1 

CVAR1 

6 

4 

IO AMEA1 
11 

12 

13 1 
14 

15 

16 ECAM3 
17 

18 

19 4 
20 

21 

22 EARG3 
23 

24 

Saltgrow clones (CLON), Eucalyptus camaldulensis (ECAM), E. sideroxylon 
(ESID), Acacia meamsii(AMEA), Corymbia variegata (CV AR), E. argophloia 
(EARG) 

Four 

12 1 @25 trees per row per Plot m spacmg 
2 3 1 2 3 

ECAM1 ESID1 CLON2 EARG2 ESID2 

5 6 4 5 6 

EARG1 CLON1 AMEA2 CVAR2 ECAM2 

1 2 
2 3 3 4 1 2 3 

ESID3 AMEA3 ESID4 EARG4 AMEA4 

5 6 4 5 6 

CVAR3 CLON3 CVAR4 ECAM4 CLON4 

FOREST RESOURCES RESEARCH 
TECHNICAL PAPER NO. 72 
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Appendix 1. (cant.) 

s. Sites to be used to examine effect of annual rainfall distribution 

• 
3 

to 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

30 

Species: E. camaldulensis (ECAM), E. argophloia (EARG), E. cladocalyx (ECLA), Corymhia 
variegata (CV AR), C. maculata (CMAC), Pinus pinaster (PPIN) 

Sites: Three 

12 trees per row per plot @ 2.5 m spacing 
1 2 3 

ECAM1 CMAC1 ECLA1 

4 5 6 

EARG1 PPIN1 CVAR1 

1 
1 2 3 3 

ECLA3 CVAR3 CMAC3 

4 5 6 

PPIN3 ECAM3 EARG3 

ESTABLISHMENT OF SPECIES DEMONSTRATION TRIALS 
IN THE 500-700 MM RAINFALL ZONE OF NSW 

1 

EARG2 

4 

ECAM2 

2 
4 1 

EARG4 

4 

ECAM4 

~ 

2 3 

CVAR2 CMAC2 

5 6 

PPIN2 ECLA2 

2 3 

ECLA4 PPIN4 

5 6 

CVAR4 CMAC4 
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Rip and ~ ~ 
t;1 ." 

Site Mound Rip and Mound Method Rip and Mound Result Secondary Cultivation 
~ ." 

Date ~ ~ 
G1 03-May-00 D7 bulldozer with 4 disc Savannah plough Depth 60 cm, 4 m rows Rotary hoe and profiler ~ ~ 
G2 03-May-00 D7 bulldozer with 4 disc Savannah plough Depth 60 cm, 4 m rows Rotary hoe and profiler ~ t;:, 
G3 04-May-OO D7 bulldozer with 4 disc Savannah plough Depth 60 cm, 4 m rows Rotary hoe and M shape profiler ~ ""-; 

G4 05-May-00 D7 bulldozer with 4 disc Savannah plough Depth 60 cm, 4 m rows Rotary hoe and M shape profiler ~ >< 
30-Apr-OD D7 bulldozer with 4 disc Savannah plough Good deep mounding Rotary hoe and mounds ~ 

Ripping not deep enough, sandy soil, mounds flatten Rotary hoe and spray 
;- ~, 

N5 29-Apr-OO D7 bulldozer with 4 disc Savannah plough Small gravel not much top soil Rotary hoe 
---~ 

N6 20-Apr-OO D7 bulldozer with 4 disc Savannah plough Depth 60 cm Rotary hoe and profiler 

N7 
No information, but abandoned after MayOI 
measurement. 

N8 28-Apr-OO 
No information, using N9 site's information. 
Abandoned after May02 measurement. 

-- - --

N9 28-Apr-OD D7 bulldozer with 4 disc Savannah plough Rotary hoe __ _ 0· ________ -- --- ._ ..... _------ -------
NW I9-Apr-OO D7 bulldozer with 4 disc Savannah plough Rotary hoe mounds and profiler 

ODe paIS 'Irod:ina to 70 to 80 cm ~.. ,. .. It.,-hoe aad "M" abape 

NI2 I9-Apr-OO D7 bulldozer with 4 disc Savannah plough Depth 60 cm 

N13 18-Apr-OD 
No information, but planting and other dates 
should be similar to N14 site. 

NI4 I8-Apr-OO D7 bulldozer with 4 disc Savannah plough Depth 60 cm Rotary hoe - - ___ -___ - __ r---- __ .-- _ 

N15 I5-Apr-OO D7 bulldozer with 4 disc Savannah plough 
Rotary hoe but hard due to less 
moisture 
.Rotary hOe 

NI7 Ol-May-OO D7 bulldozer with 4 disc Savannah "plough Depth 60 cm Rotary hoe mounds 
NI8 I4-Apr-OO D7 bulldozer with savannah plough Depth 60 cm Rotary hoe 
NI9 02-May-00 D7 bulldozer with 4 disc Savannah plough Depth 60 cm Rotary hoe 
N20 02-May-00 D7 bulldozer with 4 disc Savannah plough Depth 60 cm Rotary hoe 

N2I 01-May-00 
No information, but planting and other dates 
should be similar to NI7 site. 



Site 

BI 
B2 
B3 
MAl 
MA2 

MA3 

MA5 

MA9 

Rip and 
Mound 

Date 
27-Apr-00 
27-AQr-00 
27-1\l'r-00 
20-Mar-OO 
27-Apr-OO 

ll-Oct-OO 

15-Apr-OO 

A ...... 
MAl3 26-AQr-OO 
MAl4 lO-Oct-OO 
MA16 26-Ap!-OO 

Ml 03-Jul-OO 

M2 03-Jul-OO 

MUI 

MU3 03-Apr-OO 

MU7 l3-Apr-OO 

Rip and Mound Method 

D6D bulldozer with 2 disc Savannah plough 
D6D bulldozer with 2 disc Savannah plough 
D6D bulldozer wi~~isc Savannah plougp 
D6D bulldozer with 2 disc Savannah plough 
D6D bulldozer with 2 disc Savannah plough 

D6D bulldozer with 2 disc Savannah plough 

D6D bulldozer with 2 disc Savannah plough 
D6D bulldozer with 2 disc Savannah 

D6D bulldozer with 2 disc Savannah plough 
D6D bulldozer with 2 disc Savannah 

D7G bulldozer with 4 disc Savannah plough. 
mounded with bedding implement 
D6D bulldozer with 2 disc Savannah plough 

Mounded by landholder with DNRE mounder 

Mounded by landholder with DNRE mounder 

D6D with 2 disc mound plough 

D6D with 2 disc mound plough 

D6D with mound plough 

Rip and Mound Result 

- ~ - - -
Depth 80 to 91cm, aEprox 3.95 m between two rows. 
Depth 70 to 80 cm, approx 4.05 m between two rows. 
Depth 60 cm minimum, approx 4 m between two 

Secondary Cultivation 

Rotary hoe 
Wheeled tractor with rotary hoe. 

Minimum depth 60 cm. D7G with Discs and choppers 

Depth 60 to 90 cm, approx 4.4 m between two rows. 
Good mound of approx 40 cm height formed with 
few clods 
Good mound of approx 40 cm height formed with 
few clods 

Depth 60 cm 

Depth 60 cm 

3 point linkage, offset disc 
plough. 
3 point linkage, offset disc 

3 point linkage, offset disc 
1'.!ough. 

> 
'0 
'0 
~ 

= ~ 
~ 
0' o 
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r 
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Catchment 
Site 

Site Name 
Parent 

Texturel 
ID Material 

Namoi N4 Emeralds Plain Sandstone-quartz Loamy sand 
Namoi NIl BonnyRigg Clay loam sandy 
Namoi Nl6 Silsoe Sandstone-quartz Sandy clay loam 
Macquarie MA7 Winston Park Not identified Sandy clay loam 
Macquarie MA8 Rushwood Not identified Sandy clay loam 
Macquarie MAll Lue Station Sandstone-quartz Sandy clay loam 
Murrumbidgee MU2 Mona Vale Shale Sandy clay loam 
Murrumbidgee MU5 Tufnell Park Granite Sandy clay loam 
Murrumhidgee MU6 Belah Siltstonelmudstone Sandy loam 
Namoi N5 Valley View Clay 
Namoi N6 Nyalla Clay loam 
Namoi N9 Waitara Sandy clay loam 
Namoi NIO Gowrie Basalt Clay 

Namoi Nl2 Warrah Ridge Basalt, clay Clay loam 
Namoi N13 Selso Clay Clay 
Namoi NI4 Boondari Basalt, clay Clay 
Namoi NI5 Berwicks Basalt Clay 
Namoi NI7 Kyreema Basalt Sandy clay loam 
Namoi NI8 Chaffey Dam Clay loam sandy 
Namoi NI9 KeepitDam Sandstone-quartz Clay loam sandy 
Namoi N20 Split Rock Dam Clay loam sandy 
Namoi N2I Kahanna Sandy clay loam 
. Gwydir G2 Copeton Dam Not identified Sandy clay loam 
Gwydir G3 Glen Gyle Basalt Clay loam 
Gwydir G4 Glendon Basalt Sandy clay loam 
Bogan BI North Parkes Not identified Clay loam 

Mine 
Bogan B2 North Parkes Not identified Clay loam 

Mine 
Bogan B3 North Parkes Not identified Sandy clay loam 

Mine 
-- ----- ---- -- _ .. - -

Texture2 
Site 

Local Relief 
Morphology 

Clayey sand Simple slope Very low (9-30m) 
Sandy clay loam Midslope Very low (9-30m) 
Clay loam sandy Crest 
Clay loam Upper slope Very Iow (9-30m) 
Clay loam sandy Midslope Low (30-90m) 
Clay loam Simple slope Very low (9-30m) 
Sandy clay loam Simple slope Low (30-90m) 
Sandy clay loam Simple slope Low (30-90m) 
Sandy clay loam Upper slope Low (30-90m) 
Clay Simple slope 
Clay Lower slope 
Clay loam sandy Midslope 
Clay Flat Extremely low 

«9m) 
Clay Lower slope Very low (9-30m) 

Midslope Low (30-90m) 
Clay Upper slope Low (30-90m) 

Midslope Very low (9-30m) 
Sandy clay loam Upper slope Low (30-90m) 
Clay loam Upper slope 
Sandy clay loam Midslope Low (30-90m) 
Clay loam Open depression 
Sandy clay loam Midslope 
Clay Simple slope Low (30-90m) 
Clay Crest Low (30-90m) 
Clay loam Upper slope Very low (9-30m) 
Clay loam sandy Simple slope Very low (9-30m) 

Clay Lower slope Very low (9-30m) 

Clay Lower slope Low (30-90m) 

-- ----

Slope 
% 
0 
4 
2 
2 
3 
3 
6 
10 
13 
3 
3 

0.4 
0 

4 
2 
2 
3 
4 
3 
4 

1.5 
2.2 
3 
3 
4 
2 

1 

3 

Aspect 

E 
NE 
W 
E 
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W 
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SE 
SE 
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NW 
NE 
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Catchment 
Site 

Site Name 
Parent 

ID Material 
Macquarie MAl Western Plain Sand 

Zoo 
Macquarie MA2 DubboRLPB Clay 
Macquarie MA3 Stuart Port Sandstone-quartz 
Macquarie MA5 Lochlands Not identified, 

gravel 
Macquarie MA6 Carinya Not identified, 

gravel 
Macquarie MA9 Old Yullundry Not identified, 

gravel 
Macquarie MAlO Easterfield Gravel 
Macquarie MA 13 Gooran Granite 
Macquarie MA14 Glendos Sandstone-quartz 
Macquarie MA16 Coomber Sandstone-quartz 
Murrumbidgee MU1 Narua Granodiorite 
Murrumbidgee MU3 Samarra Sedimentary 
Murrumbidgee MU4 Moonooka Shale 
Murrumbidgee MU7 Glenlogie Shale 
Murray MI Woorinyan 
Murray M2 Rosevale 
Gwydir G1 Dundas Clay 
Namoi NI Oakville Sandstone-quartz 

Namoi N2 Jiogela Not identified 
Namoi N7 Regan 
Namoi N8 Karinya 
Macquarie MA4 Raymonds Hill Basalt 
Macquarie MA12 Grant Keech Sandstone-quartz 

Key 

Research Sites 9 ! 

Standard Sites 36 

Abandoned Sites 7 

Texture 1 Texture 2 
Site 

Morphology 
Sandy clay loam Clay loam sandy 

Clay Clay Lower slope 
Sandy clay loam Clay loam sandy Simple slope 
Sandy loam Clayey sand Simple slope 

Clay loam sandy Clay Upper slope 

Sandy clay loam Clay loam sandy 

Sandy clay loam Sandy clay loam Midslope 
Sandy clay loam Sandy clay loam Midslope 
Clay loam sandy Sandy clay loam Ridge 
Sandy clay loam Clay Flat 
Sandy clay loam Sandy clay loam Open depression 
Sandy clay loam Silty clay Midslope 
Sandy clay loam Sandy loam Upper slope 
Sandy clay loam Sandy clay loam Upper slope 

Sandy clay loam Sandy clay loam Simple slope 
Loamy sand Sand Simple slope 

Loamy sand Sand Flat 
Sandy clay loam Clay loam Lower slope 
Clay loam sandy Clay Midslope 
Silty loam Clay Upper slope 
Sandy clay loam Sandy clay loam Flat 

Local Relief 
Slope 

% 
Very low (9-30m) 0 

Low (30-90m) 2 
Very low (9-30m) 2 
Very low (9-30m) 4 

Low (30-90m) 2 

Low (30-90m) 4 

Low (30-90m) 6 
Low (30-90m) 0 
Very low (9-30m) 2 
Very low (9-30m) I 
Low (30-90m) 17 
Low (30-90m) 9 
High (90-300m) 14 
Low (30-90m) 9 

Very low (9-30m) 3 
Extremely low I 
«9m) 
Very low (9-30m) 1 

1 
1 

Low (30-90m) 6 
Very low (9-30m) 0 

Aspect 
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20 March 2000 

<<Landownen> 
«Property» 
<<Locality» NSW «Postcode» 

Contact: «Contact» 

Dear «Firstname» 

RE: Your Participation At ~Property» In Dryland Salinity Demonstration Trials 

We confirm our discussions in respect of your participation at «Property» in the 
Dryland Salinity Demonstration Trials (the Trials) to be conducted by State Forests 
of New South Wales (State Forests) over a term of 25 years. We are pleased that you 
have agreed to participate and for the mutual benefit of State Forests and yourself we 
place on record the details of the Agreement between us: 

1 The objectives of the Trials are: 

• the establishment and carrying out by State Forests of dryland salinity 
demonstration trials on designated areas of private land; and 

• the trial and demonstration of commercial tree growing in plantations on such 
land for the purpose of salinity control through various trials of species, 
management, silviculture and thinning alternatives. 

2 The Term of the Agreement shall be 25 years from the date you return to us your 
signed acceptance of this letter. 

3 The reference to your land is «Property», «Locality» (the Land) and the part of the 
Land on which you agree to the Trials being conducted is the part described in the 
«Sheetname» map sheet «Sheetno» grid reference «Gridref»(the Demonstration 
Site). 

4 State Forests agrees that it will: 

4.1.1 obtain all planning processes and approval from the relevant authorities for 
the use of the Demonstration Site as stated in this letter; and 

4.1.2 undertake the cultivation of the Demonstration Site, including: 

• 
• 

• 
• 
• 
• 
• 

the preparation of the soil prior to the time of planting trees; 
initial competition control and year 2 weed/competition control if 
needed; 
obtaining and planting seedlings; 
applying fertiliser at the time of the planting if required; 
continuing survival count and measurement of trees; 
replanting at year 2 if needed; 
supply of netting for fencing if required to restrict browsing by rabbits or 
hares. 

S TAT E 

FORESTS 

State Forests of 
New South Wales 

Building 2 
423 Pennant Hills Road 
Pennant Hills NSW 2120 
Locked Bag 23 
Pennant Hills 2120 
Phone (02) 99804100 
Fax (02) 94841310 
OX 4713 Pennant Hills 

wwwJoreslnsw.go 

State Forests is the reg 
business name of the 
Commission of New So 



5 You as Landowner of the Land agree that you will: 

5.1.1 provided reasonable notice is given, allow access to the Demonstration Site by State Forests or 
their agents at such times as State Forests determines for the purpose of the activities in 
paragraph 4 above, and for the purpose of tending and maintaining trees, inspection of trees, tree 
measurement, progress assessment, research activities, and conduct of silviculture or thinning 
harvest operations in accordance with trial objectives and design; 

5.1.2 supply and erect fencing to protect the Demonstration Site from domestic stock; 

5.1.3 undertake initial and follow up browsing animal control; 

5.1.4 pay all rates, land tax, Council and other charges assessed on your property; 

5.1.5 undertake routine maintenance and care of the Demonstration Site, including fire protection, 
grass slashing, vermin and noxious weed control as you may determine is necessary; 

5.1.6 maintain fencing and exclude stock from the Demonstration Site, until State Forests gives 
written permission for stock to graze the Demonstration Site (expected to be when trees are 5 
years old - for sheep or cattle); 

5.1.7 monitor and report to State Forests any insect, disease or environmental damage that occurs in 
the Demonstration Site; 

5.1.8 provided due notification is given, allow occasional escorted public access to the Demonstration 
Site for field days or like events arranged by State Forests or related parties; 

5.1.9 provided due notification is given, allow a right of way to State Forests or its agents across your 
property for access from the public road to and from the Demonstration Site at such times and as 
often as State Forests determines; 

5.1.10 treat the crop of trees planted on the Demonstration Site by State Forests (the Plantation) as a 
commercial crop which may be harvested in the future for your benefit but subject to paragraph 
7 of this Agreement; 

5.1.11 permit State Forests or their agents to use and publish your name and the name of your property 
in any promotional material prepared by or on behalf of State Forests; 

5.1.12 permit State Forests or their agents to erect on your Land, at the cost of State Forests, any signs 
relevant to the demonstration site which State Forests considers appropriate. 

6 You as Landowner own the crop of trees in the Plantation and except as otherwise stated in this 
Agreement, you are entitled to the wood and non-wood benefits arising from the trees over time, and to 
the proceeds of sale from Timber and Products (both as defined in the Forestry Act 1916); however, you 
will permit State Forests to carry out the objectives as set out in paragraph 1 above. 

You will be entitled to any environmental credits in relation to the trees in the Plantation under any 
environmental credit scheme recognised by any relevant international, federal, state, or local authority, 
arising from the reduction of soil or water salinity, carbon sequestration, bio-diversity or similar. 

7 During the Term, you as Landowner must not harvest, cut or damage any of the trees in the Plantation 
without the written consent of State Forests. Once the Term expires, you may harvest the trees in such 
manner and whenever you choose. You will bear all costs of your harvest operations. 

8 From time to time, State Forests may require a silvicultural or thinning (harvest) treatment to take place, 
consistent with the objectives of the trials. 



8.1.1 If you agree to this treatment and pay for the treatment to occur, then all proceeds that might 
arise from sale of any Products (as defined in the Forestry Act) will accrue to you. In that case, 
State Forests will not be required to meet any shortfall in costs of the treatment over proceeds of 
sale. 

8.1.2 If you agree to this treatment and State Forests (or a third party) pays for the treatment, then you 
will assign that part of the proceeds that might arise from sale of any Products to cover the costs 
of the silvicultural or thlnning (harvest) treatment, to State Forests (or the third party). State 
Forests recognises that these proceeds may not cover the costs of a silvicultural or thinning 
(harvest) treatment and will not require you to meet the difference. 

9 State Forests requests that you inform it if you propose to sell, transfer or lease your Land so that State 
Forests can request that other person to come to a similar agreement with it as you have done. 

10 Notillng in tills Agreement creates or implies a relationship of landlord and tenant between you and 
State Forests. 

11 If State Forests determines that, consistent with the objectives of the Trials, the trees in the Plantation or 
any of them should be destroyed, State Forests or its agents may have access to the Demonstration Site 
for the purpose of destruction and removal of trees, provided that you have first approved the 
destruction and removal and agreed to the method of same, which approval shall not be unreasonably 
withheld. 

If the above terms of agreement meet with your approval, we request that you sign your acceptance at the foot 
of tills letter and date it and return it to us. 
Thank you for your participation. 
Yours sincerely 

Tony O'Hara 
General Manager 
Investment Services Division 

«Landowner» accepts and agrees to the terms of the Agreement as set out in tills letter 

«Landowner» 
Landowner. 

Date. __________ _ 

cc. Copy for your records. 
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