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Objectives

* Screen woody native species for biomass production on a range of
NSW sites

* |D species for short (3 -4 year) harvest cycle
* Marginal sites or marginal parts of farms
* Native species for biodiversity benefits

* Biomass for bioenergy, biochar, metallurgical products,
biochemicals, C-sequestration
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Trial sites

* 11 sites on farmland
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Species selection criteria

* Potential for rapid early growth
* Resistance to stressors including drought, frost
* Ability to coppice preferred

* Track record of performance preferred

* Australian native species preferred

* Tall trees (eucalypts, Acacia, Casuarina)
* Mallee eucalypts

* 15 species including 4 threatened spp.
* 2 spp. previously untested anywhere
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Species-by-site allocations
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Bioenergy Crop Trial

Muswellbrook MACH Energy Australia g Trl ad I s statistica I Iy d esli g N ed
The Muswellbrpok crop trial cons_ists of 8 replicate_s with 8 species per replicate, planted across 3 ha c_)f
e i e e o * Large plots of 100 trees
rainfall was well above average to September and this provided great conditions for planting.
each species, with several
o . ’)
replicates” —thousands

of trees per site

River red gum

| Singleton mallee

| Sugar gum

| Durikai mallee

tea  Blue-leaved mallee
| Pokolbin mallee

| Green mallee
Silver wattle

a o * Large plots allow biomass
harvest sampling
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Timeline of events | 2020 2021 2022 2023
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Non chemical weed control
Chemical weed control ° °
Plaing €sIgNsS are oniline
Irigation

6 months - measurements
12 months - measurements

24 months - measurements
36 months - harvest crops
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Trial measures & analysis

Health

Stem diameter

Height and 2D width of tree
Crown Volume Index (CVI)

Removal of above-ground biomass
* (trees re-shoot)

Spatial analysis of field data

Correlation of destructive and non-
destructive biomass measures

CVl is the
volume of the
box

needed to
contain the tree

Spatial analysis
corrects for site
variation and
neighbour
effects
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Site performance

Survival Survival
Site @24 m @ 12 m Status Comment
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Poor survival
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good info. .
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C‘Ta mwort Tamworth  92% 86% Good
Tra ngieC' &ISCOHG Scone 61% 40% Establishment Useful data from
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( ) e Orange 38% N/A  Write-off rought, f.rost,
waterlogging
@ Cargo 96% 94%  Good
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C
?rgo 67% N/A  Poor Too wet to assess
discharge
Yanco 1 44% 44% Establishment Drought. Usefu.I
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0 50100 200 300 400
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Which species did well?
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Casuarina

36-month result (adjusted means across sites)

E. benthamii did well on the cold Glen Innes
site

E. cladocalyx consistently good on many sites,
E. camal. started well but faded

The mallees started slowly and were out-
grown

The acacias did well on some sites

Rainfall was v. below average prior to and
immediately after establishment in 2019

Very good seasons post-establishment in 2020

Favoured the tall trees
Disadvantaged mallee establishment due to

weed competition
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Scone 24-month growth (CVI

E. pumila (threatened mallee) E. polybractea (widely grown mallee) E. cladocalyx (tall tree)

(6.5 m3) (2.6 m3) (19 m3)
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amworth 36-month growth (CVI

E. polybractea (widely grown mallee)  E. jnfera (threatened mallee) E. camaldulensis (tall tree)

(14.3 m3) (29.0 m3) (40.5 m?) Biomass for

bioenergy



Biomass estimation — 36-month assessment

Whole
tree on
small load
cell
(Tamworth
36
months)

Whole plot
chipped +
en route to
weigh
bridge
(Tamworth
36 months)

Assessments

* Sample of trees harvested individually,
sectioned, weighed

* Samples re-weighed after oven drying

 Whole plots mechanically harvested, chipped
and weighed

e Correlations between non-destructive
measures and biomass
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Biomass relationships

Individual crown volume index versus destructively harvested, dried

and weighed biomass . .
 Moderate - strong relationships
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Biomass estimates

Estimated standing biomass MAI (t/ha/year) based on CVI @36 months

Cargo Glen Innes Muswellbrook Tamworth Trangie Yancol Yanco2

Tall eucalypts

benthamii 7.2

camaldulensis 9.1 2.6 10.4 7.8

cladocalyx 4.5 7.7 24 111
macarthurii 8.0

maculata 5.2

moluccana 4.4

Acacia and casuarina

A. dealbata 3.3 5.0

A. saligna 7.6

C. glauca 1.4 2.8

Mallee eucalypts

castrensis 2.6 4.1 3.5

infera 1.5 5.1 5.2 4.7
polybractea 1.4 1.1 3.2 2.0 3.4 6.0
pumila 3.1

viridis 1.3 1.5 3.0 3.5 3.7 7.2

(These figures for dry biomass — green about double)

Caveats

First rotation crops
« 2" rotation should be higher as
roots already established
Spp. trials not ideal for estimating
biomass
* Plot size =450 m? — only OK
Silviculture favoured tall trees
Mallees not occupying site
* Denser better: stocking trials
underway
Climate favoured tall trees
e After 2019 rainfall has been
good: mallees likely to do
better in dry
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CI | mate (rece nt & fUtU rE) Difference between historic rainfall (30 years to 2020)

and projected annual rainfall 2061-80

250
Grafton +34 mm
— 200 n Glen Innes -2 mm
E planted
= Tamworth -7 mm
T 150
= Trangie 0 mm
£ 100 Scone -4 mm
c
S Muswellbrook +2mm
>0 Orange -33 mm
0 v Cargo -21 mm
S 33222 /R{E[/IFIFTagaFNAIR Yanco -12 mm
$535 5535585355535 58533255%553
h E  Muswellbrook h - 140 142 144 146 148 150 152 154
Monthly rainfall before and after trial establishment *  Future climate will certainly be hotter (most models agree)
(blue bars)
*  Future rainfall variable, mostly lower in this model (models less
Orange line is long- term monthly mean certain and variable)
Despite a dry start for 2019, trials conditions have * Model used was CMIP6 CanESM5 2061-2080 30 second grid
been quite wet at all sites www.worldclim.org

*  Other models may be more appropriate
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Future considerations & next steps

* Technical challenges with harvest, transport logistics, feedstock supply
* Coppicing performance is yet to be assessed for some species
* Silviculture and provenance trials (underway)

Effect of a return to drier conditions

E. camaldulensis coppice
after first harvest
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Growing native trees for biomass energy can
contribute to carbon neutral energy generation

Several good species for different sites identified
Tall tree species have done well initially

Coppicing ability and adverse climate phases may
favour hardier mallees in future

Opportunity to integrate threatened species into
plantings along with other biodiversity benefits
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