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1. Background

&.TE; CITES -- timber species (tropical timber)

CITES | Total Number of CITES Appendix for Timber Species
CoP Timber Species in I I
CITES Appendix
2010, 111 94 10
15 CoP
2013, 247 231 9
16 CoP New-added: Dalbergia cochinchinensis, D.
granadillo, Osyris lanceolata and 48 D. spp. and 84
Diospyros spp.( populations of Madagascar)
From Il to Il: Dalbergia retusa, D. stevensonii
2016, ~ 503 ~ 486 10
17 CoP S, New-added: most of Dalbergia spp., Guibourtia
ﬁ?%{{ tessmannii, G. demeusei and G. pellegriniana
=8 From Il to Il: Pterocarpus erinaceus, etc.
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1. Background

International / Regional Timber Trade Convention or Law
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1. Background

Wood Anatomy Community

Standardization of |
Wood Testing /Codes |1

Xylarium \ /

Traditional Wood
Anatomy for

4

International Inspection
network Tools

Experienced
experts

IAWA (International Association of Wood Anatomists), founded in 1931
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1. Background

Physics

!

Macrostructure

\

Microstructure

Traditional ‘
Wood anatomy,
Zoom out to Genus Eoftware
Genetic Chemical Stable
methods methods iIsotope

Generally to
Genus Level

Origin /Under-
Species level

?

Resolution of Wood Identification?
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o 2. Genetic method for wood ID
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2.1 Recent update on Dalbergia spp.

Materials

9 species of Dalbergia, 50 vouched samples

1. Dalbergia odorifera (China, CITES II')

2. Dalbergia cochinchinensis (Asia, CITES II)
3. Dalbergia latifolia (Asia, CITES 1)

4. Dalbergia retusa (Central America, CITES II)

DNA extraction from dried heartwood
...success rate of PCR amplification
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2. Genetic Methods for Wood ID

2.1 Recent update on Dalbergia spp.

Chloroplast DNA

--matK

--trnL (>90%0)
--trnV-trnM
--trnC-petN (>90%0)
--trnH-psbA

Wood samples

DNA extraction

& purification DNA detection

i

s alignment & analys

ing of PCR produc PCR amplifica

of DNA barcodes

/[WH --H E

--trnS-trnG &[

DNA barcodes

———

Nuclear DNA
--1TS2 (>90%)

Three DNA analysis methods:

301 newly sequences to GenBank

Character-based / TAXONDNA / NJ tree
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2. Genetic Methods for Wood ID

2.1 Recent update on Dalbergia spp.

I retnsa 2
I} retusa 7
1), retusa 4
) retnsa &

Y. mefanaxylon |
1. melanaxylon 2
I melanoxylon 3
). melanoxylon 4

9 Dalbergia species: D. melmagkond__
I TS2+trnH-psbA. N

I cochinehimensis 2
I cochinchimensis 3
I, oliveri 2
I, oliveri 4
1. oliveri |

@7

X Trai wsiy 3
1), hainanensis 4
e [ Bpcrimrarreninin |

¥

e I} Fcrfiiciriesiinis 2
= ws [ 1 hupeana 2
I——ﬂh—-ﬂ'

ITS2+trnH-psbA

Three DNA analysis methods:
Character-based / TAXONDNA / NJ tree
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2.2 Recent update on Pterocarpus spp.

Materials

7 species of Pterocarpus, 42 vouched samples

1. Pterocarpus angolensis (Africa)

2. Pterocarpus erinaceus (Africa, CITES 1)
3. Pterocarpus macrocarpus (Asia)

4. Pterocarpus santalinus (Asia, CITES II)
5. Pterocarpus tinctorius (Africa)

oooooo

DNA extraction from dried heartwood
...success rate of PCR amplification
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2.2 Recent update on Pterocarpus spp.

Chloroplast DNA
--rbcL

--matkK
--ndhF-rpl32

Nuclear DNA
--ITS2

Three DNA analysis methods:

......... L e e e e e e e
10 20 30 40 50 &
P. santalinu: AR TTT. GGACCATTTTAACTTTGTACTTTGCAATATTAGAAGTATTGTGCA
LHINMCIOFIHS o ¢ s 4 s s s s s s et st asasatasose saasasssssasasatossnsansnssssanssns
............................................................
70 80 90 100 110
P. sanalimus - GAGATTCAGAATAATAGAAAATTCTATTTATATGTTCACTCTTTTTTATTA -~ -~~~ ACT
P UNCIOrIES. o s vsosevsassasensessssesesssnsessesessessnspasesses TTATTA. ..
.........................................................
40 160 1
P. santals AR T AAAAGAGATAAAAC! AAGAAACAAAA AA
TRCAAND. 175 5N 055 S R L e BT R B 908, B 0 R A 5,611 5,591 8,

Pterocarpus santalinus/P. tinctorius

Character-based / TAXONDNA / NJ tree
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o 3. Combined methods for wood ID
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3. Combined Methods for Wood ID: Agarwood

Agarwood / Aquilaria spp.

« Agarwood,

xylem and its inclusions (resin), in Aquilaria tree

DNA Barcode

Aquilaria sinensis
(CITES 11/ Chinese list 1)

Traditional
Wood Anatomy

Aquilaria spp., CITES Il . ]
Arranaspp Chemical Analysis

Quiality ID of Agarwood
China Pharmacopoeia
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3. Combined Methods for Wood ID: Agarwood
3.1 Traditional Wood Anatomy

y
L
u,

i
’

Macrostructure

{

Microstructure

‘ Complicated _
Software Color, Odor and Density

_____ Aquilaria spp., CITES Il
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3.1 Traditional Wood Anatomy

'

Macrostructure

Island-type
included
phloem

Pore

Aquilaria spp., CITES Il
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3. Combined Methods for Wood ID: Agarwood
3.1 Traditional Wood Anatomy

v
v

Microstructure

{
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3. Combined Methods for Wood ID: Agarwood
3.1 Traditional Wood Anatomy

Look-alike species

« Memecylon (Melastomataceae) / Strychnos (Loganiaceae)

a

Foraminate
included phloem

a

Foraminate included

phloem




3.2 DNA Barcode

« Wood powder
« DNA extraction

« DNA assessment

7

M1 2 34 5 6 7 8 9 M1 2 3 45 6 7 8 9

Aquilaria sinensis
( CITES I1/Chinese list I1)

PCR amplification




4. Genetic Methods for Wood ID

3.2 DNA Barcode
7 Aquilaria spp./5 Gyrinops spp.

Fresh sapwood/heartwood

Dried sapwood/heartwood (80 °C for 3
Dried sapwood (120 °C for 10.d)
Xylarium sapwood/heartwood
Leaves

e A sin€nsis (EU652679)

74 ] e A_sinensis (EU652680)

P A.sinensis (EU652673)

95 e A 5000515 (EU652672)
A.sinensis (EU652676)
A.sinensis (EU652674)
A.sinensis (EU652675)
A.sinensis (EU652678)
A.sinensis (EU652677)

Chloroplast DNA
eermrrrrreeeee e datinensis (GUIIRSE s wnnmnnnn
trnL-trnF L beccariana (AY216740)

100 88| e A micilcrccensis (AY216747)
A.beccariana (AY216741)
P A.malaccensis (AY216746)
e A.malaccensis (AY216745)
A.urdanetensis (AY216750)
A.parvifolia  (AY216748)
e A Citrinicarpa (AY216742)
(14 g { khasiana (AY216744)
e Gowatlla (AY216758)
76 pree (7. cf caudata  (AY216751)

Aquilaria sinensis G oodvonpa (AN216756)

( CITES Il/Chinese list 11) 3?:5!,',{5’11.‘1...?23}2323

Eaun

Phylogenetic tree

87
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4. Genetic Methods for Wood ID

3.2 DNA Barcode

Phylogenetic tree

Nuclear DNA
ITS1

Aquilaria sinensis
( CITES Il/Chinese list I1)

3 Aquilaria spp./2 Gyrinops spp.

98

100 94

100

s

A.rugosa (AY920328)
A.rugosa (AY920330)
A.rugosa (AY920329)

Fresh sapwood/heartwood
Dried sapwood/heartwood (80 °C for 3 d]
Dried sapwood (120 °C for 10 d)

Xylarium sapwood

A.sinensis (FJ980392)

I;e.a..\'.e.s.. EEEEEEEEEEEEEEEEEEEEEEEESN

A.sinensis (EF645836)
A.sinensis (EF645833)
A.sinensis (GQ891956)
A.sinensis (EF645834)
G.walla (FJ605462)

G.ledermannii (AY920331)
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3. Combined Methods for Wood ID: Agarwood
3.3 Chemical analysis

« 166 Agarwood samples (Chinese Academy of Forestry, Chinese Academy of
Medical Sciences, Chinese Academy of Tropical Agricultural Sciences and
Beijing Tian-yi-li-hua Institute of Agarwood etc).

-- ethanol extractive: >10.0%
* hot-dipping method
* not less than 10.0 % (China Pharmacopoeia)

-- a) Color reaction
b) Thin-layer chromatography (TLC)
c¢) High performance liquid chromatography (HPLC)

Chinese Academy of Forestry



3.3 Chemical analysis
a) Color reaction b) Thin-layer chromatography (TLC)

faked

S 12 345 67
fluorescent spots color and location

Cherry FEd, vanillin reagent Note: S-standard reference sample; 1-Cambodia; 2-Hainan,

China; 3-Vietnam; 4-Indoesia; 5-Vietnam
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SCHINESE ACADEMY ORHAORES |
3. Combined Methods for Wood ID: Agarwood
3.3 Chemical analysis

¢) High performance liquid chromatography (HPLC)

Retention time/min

Note: A-Standard reference sample; B-Hainan, China; C,D- Guangdong, China;
E-Hainan, China; F-Hongkong, China; G-Laos; H-Malaysia; I-Vietham
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3. Combined Methods for Wood ID: Agarwood

3.3 Chemical analysis
¢) High performance liquid chromatography (HPLC)

v
1 puErm C17H1806

6 characteristic peaks
agarwood

T T T T T T T T T T T T 1
0 10 20 30 40 50 60

Retention time/min
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3. Combined Methods for Wood ID: Agarwood

« National Forestry Standard: Agarwood (Project No. 2014-LY-071)

Testing Items Requirements
...... A PR

: M | R AL R AR 2 A .
L IEIA | . B — Traditional Wood Anatomy

- F

LY i | GO | SR I AL R R AT RO |
; s AL
q’ﬁhm.#ﬂﬁ%ﬂ EEEEEEEER EEEEEEEER EEEEEEEEEEEEEEEEEEEEEEEEEEESR -
i R >10.0% ' Ethanol Extractive
: SN B TIRCE T 5 20t Sl IR0 a1 T SOM N S— :
N s RERE | S e g o ' Colour Reaction _
— 5 Gy | ETERCHRNGLE L, SR :>Chem|c_al
GadEr H1sEY : BT TLC AnaIyS|S

L RS IR LR I 84
T B, ORISR
E i oI T I8 AT
F ﬁf“ FE R, Horhig2R 5 HPLC
’ S HE RV 2 ) 3 B B )

- - - R | R 5 i
! L ) 1 B2 ) 84

EERER XN " RN, I 5 0] R R

’ oI T U8 AN T
’ PR, ARG
s A FREIEL (R 1]
: —EL 3
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Outline

1. Background
2. Genetic method for wood ID
3. Combined methods for wood 1D

4. Network development of wood ID
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4 Ne twork for Wood ID

“China-USA Workshop on Wood Identification and Wood Tracking System”
July 27-28, 2009, Beijing, China

Introduction to the Research on Wood

Anatomy in CRIWI Wood identification
Yin Yafang technologies and training
On behalf of o and wood tracking for the
Bt ot Ttinte ot Viood ntutry N China-USA workshop

Chinese Academy of Forestry (CAF)

%'lnnor o Forest Products Laboratory

Alex C. Wiedenhoeft, Ph.D.

e : Center for Wood Anatomy Research
July 27-28, 2009 USFS Forest Products Laboratory
Beijing, China July 27-28, 2009, Beiji

“Rebirth” for wood anatomy in Chinal!




2010-, CITES

YRR Y D 3 —

Traditional Wood
Anatomy in
China

2012-, Genetic WoodID

New “start point” of Wood Anatomy in CAF, China, from 2010
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Suggestions and Prospects
1) Reemphasizing Traditional Wood Anatomy and Wood

Collections

CITES CoP17, Decisions 17.166-17.169:
Identification (timber) (December, 2016)

Parties are encouraged to expand or create
and maintain scientific reference collections
essential .....to identify CITES-listed tree
species ...... e

= | il 4

Wood Collection, CAF
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4. Network for Wood ID
Suggestions and Prospects

2)  Reconciling Traditional Wood Anatomy with New
Concept Technologies.
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4. Network for Wood ID

Suggestions and Prospects

3) Reshaping Network on Innovating of Wood Science

Community

E———
; R L

e

\ - - Trac !» J(_ wo
IAWA-WRAITH Group ,, m’f GTTN |
IAWA-China Group o,y \ @1 GTTN i
L Ef,pem l __JExperé:‘-:-A
e xanorum.

IAWA (International Association of Wood Anatomists), founded in 1931
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