Agroisolab GmbH

Nature ignores borders !

Stable isotopes in timber
tracking
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Agroisolab.
Our big projects in timber tracking

Stable isotopes for timber tracking

v'2006-2007: database of spruce,
(boreal timber project)

v'2008-2010: database of teak, mahogany

v'2009-2010: concession project
(Cameroon)

v' 2012-2014: oak project (China / Russia)

v 2011-2015: ITTO project
(Iroko, mapping of 8 African countries)
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Agroisolab.
ITTO project — timber tracking

Project:
1IDevelopment & implementation of a species identification and timber tracking
||system with DNA and isotopes in Africa.

|Funding: ITTO Iroko
Start: 1.02.2012 Sapelli
End: Nov. 2016 '
| Ayous
Budget: > 2.000.000,- €
|| Technology: Wood anatomy : species
DNA . species & origin
Stable isotopes : origin
Mapped countries: DRC, CAR, Congo, Gabon, Ghana, Ivory Coast, Kenya,
Cameroon

* Executive Agency ** Collaborative Agency
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Agroisolab.
Issues in the project: 1) sampling

@

WWF b. s it possible io identify five trees af e smme speches within o clreomferemes of
A0 b 200 mP

Short summary

Recommendation:;

* Cordless screwdriver (>60Nm in wood)
* + extra battery + car charger

« wood driller: 20 cm

» drilling location: 50 to 100cm above
ground

« drilling depth: 15 cm

» sawdust stored in cotton bags

-> GPS Data

5 ple
6, Place el chips nto cottom bag ancd mark sgmphe [0 in cliar etters with water resastant
markeron the cotlon bag,
. 7. Begont recommended imformation in Excel sheet Ceoe “Preliminary™, e 50
pﬂ!lllll]]’: B Starsge of the sample: to prevest moek], cottan hags should stay o contaet with aie snd

shonld mot be put or carried inside a plastic bag or phistic bow. Any drying is belpful The
1. Assessment of the sampling site: A smpling site is described through wood samples cdton hags are practics] for avaiding fungl and for desieg thee samples casily eg. in the
from different trees, The ideal sceraria is o ddentify different wood species in the field SN
:;’;"ﬂf;:,’:{:l;mm"'ﬁ;‘;ln“‘ different individunls from each species. This will net al- 4, Chan Auger and box after each tren to make sure remindar from the last tree ane re-
& 8 It possibli to Identlfy wood spoctes in focus on the simpling site? moved. A hresh mn be helpful,

B groisoldD



Agroisolab.

Issues in the project: 2) sample location
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Agroisolab.
Stable isotopes — Principle to track back the origin

Country level:

The D/H (hydrogen) and 180/160 (oxygen)
ratios depending on the water / rainfall cycle
could differentiate a wide region.

Regional level:

The 13C/12C (carbon), as a ks
climate and 87Sr/86Sr :
(strontium) as a geological "
parameter could differentiate |
a closer region.

Local / soil level:

The 34S/32S (sulfur) and 15N/14N (nitrogen)
as geological parameter reflect the local soil.
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Agroisolab.
ITTO-project: hydrogen and oxygen ratios in timber (Iroko)

Sao Tofne and Principes#

D/H (%eo)
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Agroisolab.
Official ivory database: http://ivoryid.org
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Agroisolab.
ITTO-project: carbon and strontium ratios (Iroko)
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Agroisolab.
ITTO-project: Nitrogen and sulfur ratios (Iroko).

Central African Republlic

Ethiopia

34S/32S (%o)
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Agroisolab.

Discriminant analysis (DA) of Iroko: 5 African countries

Kervys

Ghans
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11 01.03.2017
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Agroisolab
ITTO-Project: Mapping of 8 African countries; results of the blindtest

Cou ntry level species Blind test partner Evaluation in blindtest
ALfroisolai : U
|
Performance of Geneticin %
Genetic laboratories
VTI-Thiinen Milica Excelsa WWF 4 6 0 50
G2S 6 4 0
VTI-Thiinen Enfandrophragma cylindricum WWF 5 5 0
G2S 6 3 1
Adelaide Triploc hitno scelorxylon WWF 5 3 2
G2S 4 1 5
Total 22 8
Reference sample used 3324
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Agroisolab.
ITTO-project: Strontium concentration (Iroko).
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Agroisolab
Sapelli-project (FERA): Isotopes & Trace elements

Observations (axes F1ani 18 0 87 13
‘ O; °’Sr, +°C
~ (missing N, 34S, D/H)
° \]
P // o °
; g o ° 5
ﬁ ° ° J ] Y Observations (axes F1and F2: 100,00 %) .
R . Trace elements:
Vo aes L 4 Ca, Sr, Cd, PB
& 2 . .
[ ] .. § .
° FI (94,86 %) ! §: ' ) ® ) ° ° [ ]
e Cameroon e Congo ¢ DRC * o ° o o 8
0 . ..: =. °
from\to | Cameroon Congo DRC Tot ; te o o
[ _J —
Cameroon 19 0 2 ¢ « O %’ e -
Congo 3 0 1 ' ® .
from \ to Cameroon Congo DRC Total % correct . .
Cameroon 15 1 5 21 71,43% )
Congo 3 1 4 75,00% 0 Yo : a 5 5
DRC 1 0 27 28 96,43% :
Total 16 4 33 53 84,91%  Cameroon ¢ Congo ¢ DRC
14 01.03.2017
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F2 (33,55 %)

Agroisolab
Sapelli-project (FERA): 3x Isotopes & 4x trace elements

° Observations (axes F1and F2: 100,00 %)

2017 year of trace elements

15

01.03.2017

.. ° L o .. Py
e e © © o K
° °
°
® °
o °
) ® °
from \ to Cameroon Congo DRC Total % correct
Cameroon 18 0 3 21 85,71%
i ° Congo 0 3 1 4 75,00%
DRC 0 0 28 28 100,00%
Total 18 3 32 53 92,45%
F1 (66,45 %)
e Cameroon ¢ Congo ¢ DRC
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Agroisolab
Level 2.0: non target analytics

Waod S Technaol (2001 1) 453548
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Two facts are common to all new applications:

ORIG]
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Anmna ! I

- Enormous quantity of data !
- - Non-target |

Abstract Since trees recond all the environmental factors in the wood, many wood
properties are related o the site charactenstics. Despite of this fact, identifving the
arigin of a timber has always been considerad a difficult task, and no effective Lools
are presently available for
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Agroisolab
New cooperation 2017: ETH Zlrich & Agroisolab: Origin of Dalberghia

dD (mean)(Bowen) [%]
-32

v
| -
hve o ve e e | D/H ratio in timber I
agroisolan




Agroisolab.

7

VO

for

=
®)
S
@)
=
@)
@
2
(@)}
©
=
=
W.

ion

attent

u

ab

Ogroiso




