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Whereas Western Australia’s early exports of sandalwood 
centred on drought-resistant local sandalwood that was 
once widespread throughout the State, hopes are now 
pinned on plantations of Indian sandalwood (Santalum 
album) in the Ord River Irrigation Area. The Indian tree is 
faster-growing than the local species (Santalum spicatum), 
and three times as rich in the aromatic essential oil that, 
since ancient times, has been used in cosmetics and soaps. 
The timber from these small root-parasitic trees is also in 
demand as the source of the sweet-smelling incense that 
envelops Asian temples. 

Associate Professor Julie Plummer of UWA’s School of 
Plant Biology and Associate Professor Emil Ghisalberti of 
the School of Biomedical and Chemical Sciences are working 
with researchers from the Forest Products Commission (FPC) 
and the Department of Conservation and Land management 
(CALM) to explore ways in which to advance the heartwood 
oil production industry. 

The UWA research is backed by an Australian Research 
Council Linkage grant that involves the FPC and CALM. 

Indian sandalwood trials in the Ord River Irrigation 
Area have been taking place since 1987, in consultation 

The fragrance of sandalwood provided this 
State with one of its first successful export 
industries, and researchers at UWA are working 
collaboratively with industry partners and 
funding bodies to give the industry – which 
still earns valuable export dollars and has 
ready markets in Asia – a new lease of life.

with commercial companies. Several plantations now exist, 
but their greatest need is a supply of reliable seed that 
performs well from germination and growth in the nursery 
to heartwood oil production in the field. A tree improvement 
program is underway and scientists from UWA and CALM 
are exploring ways in which improvements can be delivered 
to an industry that stands to reap significant export dollars. 

Indian sandalwood sells for up to $40,000 a tonne, 
almost five times the price of timber from the local tree. In 
India it grows in areas receiving 1,000mm of rain annually. 
In the Ord River Irrigation Area, it can be flood-irrigated all 
year round and harvested after 20 years, when the timber is 
about 20cm in diameter. Local species of sandalwood take 
more than twice as long to mature – and some of the trees 
currently being harvested in the Goldfields may have been 
growing for a century. 

The UWA researchers are looking at the breeding and 
selection of Indian sandalwood to discover which plants 
have the better net result in terms of oil production and to 
understand the chemistry for oil synthesis in the tree. 
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Sandalwood awaiting shipment to Asia (Battye Library 5323B/2017).
Inset: Sandalwood nuts.
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“When we understand what affects the oil production, 
there may be impacts on how the trees are grown,” says Dr 
Plummer.

PhD student Chris Jones is doing much of the laboratory 
research supervised by Dr Plummer and Dr Ghisalberti.  

“This industry has been around a long time, so growers 
of sandalwood can be confident about 
the stability of their markets,” says 
Chris Jones, “but there is a real need 
to increase cultivation of sandalwood 
because sustained high demand has 
resulted in serious population declines 
in Australia, India, Indonesia and 
much of Polynesia. Plantation-based 
sourcing is being encouraged, and in 
the last 25 years, much progress has 
been made on reproductive biology, 
seed germination rates, nursery 
practice and silviculture.

“The next step is to start 
improvement programs to develop 
seed stock and increase heartwood 
oil content. In Australia, seed 
collections from Indonesia and 
India are growing in an arboretum 
in Kununurra, so we are able to 
select superior trees, to maximise 
genetic gains. But there is still a 
lot we don’t know. The impact of 
a tree’s age and growth rate on oil 
yields is largely unknown, and we 
need to know more – about root 
parasitism, and environmental and 
genetic influences – before drawing 
up an efficient selection program.”

The researchers are also exploring 
the comparative benefits offered by 
host trees. Whereas the host for local 
sandalwood is an acacia, Kununurra’s 
plantations are currently growing 
Indian sandalwood using a type of 
tree lucerne (Sesbania formosa). 
While this has a fairly short life span, it produces healthy 
sandalwood saplings. Also being used as a host is the 
highly valued Indian neem tree which offers the bonus 
of producing fruits, leaves and bark containing oils for 
cosmetics.

Chris is working in the dedicated CALM molecular 
biology laboratory and in the School of Biomedical and 
Chemical Sciences laboratory at UWA, while being based in 
the School of Plant Biology.

 “At the moment we are examining the DNA of Indian 
sandalwood to learn about its genetic diversity. Working 
with plants growing in the Kununurra arboretum will 
provide a reasonably constant growing environment from 
which chemotypical difference can be explored. We also 
want to know how and why the plants produce oils – is it a 
defence mechanism against fungus, and if so, how does that 
mechanism work?”

The UWA researchers and their collaborators are 
producing a comprehensive paper on genetic variation, oil 
yield and composition that will underpin further advances 
in the industry – and perhaps take it another step towards 
enjoying the sweet smell of success. 

gOINg NUTS ABOUT 
SANdALwOOd!
The CSIRO, in its Balancing 
Act report, revealed that it 
takes more than 1,500 litres of 
water to produce a single kilo 
of rice in Australia. In WA’s 
wheatbelt, it takes 150 litres 
of oil to produce fertiliser 
for a single hectare of wheat. 
Finding more sustainable 
ways to produce profitable 
crops has led a UWA graduate 
to pioneer the cultivation of 
sandalwood nuts that produce 
an edible and healthy oil. 

Whereas three generations of his 
family have grown wheat in Calingiri, 
UWA graduate Aaron Edmonds 
is putting his agricultural science 
degree to good use diversifying land 
use to farm a sustainable dryland 
native crop.

Aaron, a 2002 Nuffield Scholar, 
is currently one of the few WA 
farmers growing Australian san-
dalwood with the intention of 
harvesting not its timber, but its 
oil-rich nuts. There are remnant 
stands of Santalum spicatum, WA’s 
indigenous sandalwood, on Aaron’s 

wheatbelt farm, but he envisages harvesting oil-rich nuts 
from hundreds of hectares of cultivated sandalwood.

“I started planting in 2000 because I wanted to integrate 
a profitable perennial into a farm system that, traditionally, 
has been 100 per cent cropping, and on land that has 
issues with salinity and nutrient run-off,” explains Aaron. 
“When I won the Nuffield Scholarship, I was able to travel 
the world for several months researching a study topic. I 
particularly looked at crops, like sandalwood, that would 
tackle the salinity problem. I also looked at how agriculture 
is going to cope with rising oil prices. Initially the issue of 
how dependent we are on oil was secondary, but with oil 
prices rising, it has now become the driving factor because 
sandalwood is one of the few crops that requires negligible 
energy inputs. 

“As a result of my study, I began looking at agriculture 
in a completely new way, particularly after learning that one 
litre of oil is required to make one kilogram of the nitrogen 

“Whereas others are focussing on 
cultivating sandalwood for timber, 
we are interested in the nuts. We 
harvested our second crop last 
year. We get two kilograms of 
nuts per tree after four years, and 
are planting up to 300 hectares. 
Allowing for harvesting traffic 
and to increase rainfall available 
per tree, we plant at a low 
density of 300 trees per hectare.”

– UWA graduate Aaron Edwards

SANdALwOOd ANd THE SwEET SMELL OF SUCCESS
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fertiliser necessary to grow wheat. 
I currently apply 150 kilograms of 
urea per hectare – so that is 150 litres 
of oil for one hectare of wheat. 

“Sandalwood is a parasite and it 
gains its nitrogen needs by attaching 
its root system to native legume 
trees such as acacias. And being 
a perennial, it is long-lived and 
planting is a one-off energy cost, 
as opposed to annual sowing. This 
removes the need to burn diesel to 
establish the crop yearly as with 
wheat.

“Whereas others are focussing on 
cultivating sandalwood for timber, 
we are interested in the nuts. We 
harvested our second crop last year. 
We get two kilograms of nuts per 
tree after four years, and are planting 
up to 300 hectares. Allowing for 
harvesting traffic and to increase rainfall available per tree, 
we plant at a low density of 300 trees per hectare.”

The nuts (that taste a bit like almonds) have a high oil 
content – around 60 per cent, most of which (55 per cent) 

is mono-unsaturated – which makes it a 
healthy edible oil. Add to this the high 
protein content (18 per cent) and you 
have a nutritious product, cultivated in 
a sustainable way. At present Aaron is 
selecting for large seed from his initial 
planting and is sowing about 10 – 15 
hectares a year, targeting the farm’s 
least productive land. He hopes to be 
harvesting nuts for oil in about four 
years. However, if the industry really 
takes off as oil prices continue to rise, 
it may be hard to satisfy demand from 
establishing orchards.

To date, Australia’s only significant 
native food export is the macadamia 
nut, grown in tropical Queensland. 
It has become a successful export 
industry, and with sugar cane coming 
out of production in some areas, this 
native crop is proving to be a popular 

alternative with a ready market in Asia.
If you would like to know more about Aaron’s sandalwood 

crop, you can email him at earthfarm2000@hotmail.com or 
keep an eye out for his website www.earthfarm.com.au

Keith Cook BEd, MSc, Registered Migration Agent 
Number 0108109 of A & M Australian Migration, 

is offering this special service. 

Visiting Malaysia, Singapore and the UK during the year. 

Email: keith@a-maustralianmigration.com.au
Phone: (61 8) 9593 6307  Mobile: (61 0) 414 360 201

www.a-maustralianmigration.com.au

FREE
Australian Visa

Appraisals

FREE
Australian Visa

Appraisals

France
Apartments & Cars

Perth owned French Holiday Houses and 
affordable new French Cars. For example:

30 days Car for 2 __________ $1300.00
28 days Apartment for 2 ____ $2100.00
Other countries, other options.

Contact Pauline Ollivier 
Phone: (08) 9367 4074   Mobile: 0428 674 074
Email: PaulineO@bigpond.net.au

In association with Travel Success – T.A.L. No. 9TA 1234

UWA graduate Aaron Edwards
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