
SOURCE:		CIAT	INTERNATIONAL	CENTER	FOR	TROPICAL	AGRICULTURE

Prof. Andy Lowe

Opportunities for improved transparency in the 
timber trade through advanced DNA analysis



Research themes :
• DNA timber tracking and genetic resources

• Dr Elly Dormontt, Dr Kor Jent van Dijk, Dr Jen Young, Dr Bianca Dunker, Dr Rainbo Belton, Dr  Patti Fuentes-Cross, Dr 
Craig Costion, Mr Duncan Jardine,  Ms Marlee Crawford, Ms Melita Low

•Plant and Ecosystem adaptation and restoration
• Dr Martin Breed, Associate Professor Zdravko Baruch, Dr Nick Gellie, Dr Matt Christmas, Mr John McDonald, Mr Stefan 

Caddy-Retallic, Mr Jacob Mills, Ms Dona Kireta, Ms Kym McCallum

• Ecosystem monitoring
• Associate Professor Nikki Thurgate, Associate Professor Ben Sparrow, Ms Michelle Rodrigo, Dr Greg Guerin, Dr Jeff 

Foulkes, Dr Andrew Tokmakof, Mr Andrew White, Mr, Ian Fox, Mr Jim Deed Mr Caleb Coish, Mr Finn Hutchings, Mr Craig 
Walker, Dr David Turner, Dr Anita Smyth, Mr Emrys Leitch, Mr Mosheh Eliyahu, Mr Matt Schneider, Mr Tom Saleeba, Ms 
Christina Pahl, Ms Sally O’Neill, Mr Rick Filton, 



Advanced DNA, 
Identification and 
Forensic Facility

Specialised analysis for 
service and casework 

provision

adiff@adelaide.edu.au



$30-100 billion per annum



Distinguish	between	individuals	
DNA	fingerprinting

Distinguish	between	populations	
Population	genetics

Distinguish	between	species
DNA	barcoding

SOURCE:	LOWE	&	CROSS,	2011

DNA analysis – species, region and individuals
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What	can	forensic	timber	
identification	offer	law	

enforcement?
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Log yard Sawmill Processing ImportExport
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International Consortium on Combating Wildlife Crime
Source:	Dormontt et al (2015) Biological Conservation. Lowe et al (2016) BioScience



Individual identity using DNA fingerprinting





DNA	fingerprinting	developed
• 430	individuals	from	40	populations
• 135	variable	SNPs	screened
• Significant	genetic	structure
• Individualisation	probability	1	x	1023

Source:	jardine	et	al.,	2015



“… the government notes that it has 
produced over 3,500 pages of discovery, 

which includes expert reports on plant 
DNA analysis and an extensive timber 

valuation analyses. The government 
expects to call approximately 20 

witnesses at trial.”

DNA evidence a big part of the 
case and potentially influential 
enough for J&L Tonewoods to 

plead guilty



Species identification using DNA barcoding





Source: World Wildlife Fund

Table 1. Trade and species name and value of important SE Asian meranti timber species 
 

Timber  
trade name Species 

Trade value 
(ITTO trade 

data 
US$ Million) 

Red meranti 
 

Shorea amplexicaulis, Shorea splendida, Shorea 
stenoptera 

71 

Dark/light red 
meranti 
 

Shorea acuminate, Shorea beccariana 
Shorea hemsleyana, Shorea platycarpa 
Shorea palembanica, Shorea macrantha 

- 

Light red meranti 
 

Shorea parvifolia ssp. parvifolia 
Shorea parvifolia ssp. velutinata 
Shorea ovalis ssp. sarawakensis 
Shorea ovalis ssp. sericea 
Shorea almon, Shorea dasyphylla 
Shorea lepidota, Shorea leprosula 
Shorea quadrinervis, Shorea rubra 
Shorea scrabrida, Shorea smithiana 
Shorea teysmanniana 

34 

Dark red meranti 
 

Shorea platyclados, Shorea pauciflora 
Shorea ovate, Shorea flaviflora 
Shorea curtisii, Shorea coriacea 
Shorea argentifolia, Shorea singkawang 
Shorea slootenii 

1 

Yellow meranti 
 

Shorea faguetiana, Shorea acuminatissima 
Shorea balanocarpoides, Shorea gibbosa 
Shorea longisperma, Shorea maxima 
Shorea multiflora, Shorea richetia 
Shorea xanthophylla 

- 

White meranti 
 

Shorea gratissima, Shorea agami 
Shorea assamica, Shorea bracteolate 
Shorea henryana, Shorea ochracea 
Shorea resinosa, Shorea roxburghii 

- 

Other meranti 
 

Shorea pubistyla, Shorea rugosa 
Shorea uliginosa 

2 

 



Shorea	exelliptica	
Shorea	faguetlana
Shorea	gratissima
Shorea	hopeifolia
Shorea	inappendiculata
Shorea	johorensis
Shorea	laevis
Shorea	lamellata
Shorea	leprosula
Shorea	longisperma
Shorea	macrophylla
Shorea	macroptera
Shorea	maxwelliana
Shorea	mecystopteryx
Shorea	mujongensis
Shorea	ochracea
Shorea	ovalis
Shorea	parvifolia
Shorea	parvistipulata
Vatica	rassak
Shorea	patoiensis
Vatica	odorata
Shorea	peltata
Shorea	pinanga
Shorea	platyclados
Shorea	quadrinervis
Shorea	retusa
Shorea	rugosa
Shorea	smithiana
Shorea	stenoptera
Vatica	javanica
Vatica	micrantha
Vatica	nitens
Vatica	oblongifolia
Shorea	pauciflora
Vatica	sarawakensis
Vatica	umbonata
Vatica	vinosa

Anisoptera	costata
Anisoptera	marginata
Anisoptera	reticulata
Cotylelobium	melanoxylon
Dipterocarpus	confertus
Dipterocarpus	cornutus
Dipterocarpus	crinitus
Dipterocarpus	eurynchus
Dipterocarpus	grandiflorus
Dipterocarpus	humeratus
Dipterocarpus	lowii
Dipterocarpus	pahyphyllus
Dipterocarpus	palembanicus
Dipterocarpus	stellatus
Dipterocarpus	sublamellatus
Dipterocarpus	tempehes
Dipterocarpus	validus
Dipterocarpus	verrucosus
Dryobalanops	oblongifolia
Dryobalanops	beccarii
Dryobalanops	lanceolata
Hopea	ceruna
Hopea	dryobalanoides
Hopea	mengarawan
Hopea	pachycarpa
Hopea	rudiformis
Hopea	sangal
Hopea	semicuneata
Parashorea	malaanonan
Parashorea	smythiesii
Parashorea	tomrntella
Shorea	agamii
Shorea	angustifolia
Shorea	atrinervosa
Shorea	beccariana
Shorea	colaris
Shorea	coriacea

Project focus
• Reference draft genome
• SNPs - DNA barcodes > 100 species
• SNPs - Individual DNA tracking
• SNPs - Phylogeography of Bangkerii

a Primary
Matched	back



Region of origin using population genetics
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Source:	PETIT	ET	AL.,	2002	For	Ecol	Man;	CAVERS	ET	AL.,	2013,	Mol	Ecol





✓Myanmar Solomon Islands



Reference databases
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Source:	Dormontt et al (2015) Biological Conservation. Lowe et al (2016) BioScience





























For further information:
Email: andrew.lowe@adelaide.edu.au Twitter: @profalowe 

Blog: www.andylowe.org

Bio and papers: www.adelaide.edu.au/directory/andrew.lowe
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DNA timber tracking and genetic resources group
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Craig Costion, Mr Duncan Jardine,  Ms Marlee Crawford, Ms Melita Low
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