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1 Wood Collectlons
Xylaria (180, 1.5m specimens) worldwide provide reference libraries for wood
identification (IAWA Xylariorum)
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1. | Wood Collectlons

Xylaria (31, ~160,000 specimens) in Asian countries

Indonesia 2
Japan 5
Korea 1
Malaysia 1(2)
Myanmar 1
Thailand 1
Vietnam 2
China 9
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Beijing, Center for National Furniture and Indoor Environment
Quality Supervision and Inspection (~5000 species)

Beijing, Chinese Academy of Forestry (7074 species)

Nanjing Forestry University
(~4800 species)




Wod Collecﬁos

L e

Zhangjiagang Entry-Exit Inspection and

. Kunming, Southwest Forest
Quarantine Bureau (~4000 species) g

University (~3000 species)

Fujian Agriculture and Forestry
University (~1200 species)
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2 Smentlfic Progres Genetlc method
Japan Cryptomeria japonica & Torreya nucifera

-- Distribution of residual
DNA of storage wood with
different years

-- Wood cut more than
400 years ago with
approximate 200 bp DNA
fragment

100 um

(Watanabe et al., Journal of Wood Science, 2015, 2017)




2 Smentlfic Progress - Genetlc method

Shorea platyclados
Malaysia (Dipterocarpaceae)
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(Ng et al., PLOS ONE, 2017; Ng et al., Holzforschung, 2018)
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2. Scientific Progress — Genetic method
DNA barcodes & High-Resolution Melting (Bar-HRM)

Malaysia
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(Lee et al., Holzforschung, 2019)
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China

€ Taxonomic discrimination power

-- Universal DNA barcode

(rpoC 1, trnH — psbA, ITS...)
-- Specific barcode (Genus/Group)
-- High-resolution barcode

€ Success rate of discrimination

- >65%

(Yu et al., Holzforschung, 2015)
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Chloroplast
intergenic spacer
trnH — psbA (100%)

Dalbergia odorifera | Dalbergia tonkinensis

2. Scientific Prdgress — Genetic method
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China
9 Dalbergia spp.
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(Yu et al., Planta, 2017, Tuo et al., Holzforschung, 2018)
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2. Scientific Progress — Genetic method

6 Pterocarpus spp.

Underline = vouchered specimen

| Africa

1 india
| Southeast Asia 2
© Heartwood Plerocarpus santalinus 112
0 sapwood Plerocarpus santalinus 9 @
Z Twig 99, s 8 @
P Leat Pterocamus santalinus & ®
81 Pterocarpus santalinus 4 @
Prerocarpus santalinus 1@

| Plerocarpus soyauxii2 @

0.005 substitutions/site

100l Pterocarpus soyauxii 3 @

ME inctorius 3 @

F. tinctorius

(Jiao et al., Scientific Reports, 2018; Tuo et al., Planta, 2019 )



Sandalwood (Santalum spp.)
> Species

Santalum album
S. spicatum

S. Acuminatum
S. lanceolatum
S. murrayanum

» Objectives

Barcodes Wood ID: Species
Microsatellite/SSR Populations

SNP Individuals -
(Jiao et al., Holzforschung, 2018) psbA-trnH+trnK
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2. Scientific Progress — Computer vision
Japan

Feature extraction using SIFT

Gradient orientation

Gradient orientation

A

172 3 a1 4 5 85 TFO8I

Victor index

07 s ux o

Hwang et al. Automated identification of Lauraceae by scale-invariant
feature transform. Journal of Wood Science, 2018, 64 (2), 69.
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Kayoko et al. Non-destructive method for wood identification
i using conventional X-ray computed tomography data. Journal
’ i = of Cultural Heritage. 2019
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2 Smenti rogress - Computer vision
Malaysia
MyWoodID

Mobile wood
identification for 100
Malaysian timbers

Tang, X.J., Tay, Y.H., Siam, N.A. and Lim, S.C., 2017.
Rapid and Robust Automated Macroscopic Wood
Identification System using Smartphone with
Macro-lens. arXiv preprint arXiv:1709.08154.

MyWood-ID: Automated Macroscopic Wood Identification System using Smartphone and macro-lens. ACM
International Conference Proceeding Series, pp. 37-43.




2 Sc1ent1fic Progress Computer vision
China

Species discrimination via confusion matrix and wood anatomical variability

14 Dalbergla spec1es (CITES II, 2 of China List II)
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China

Species discrimination via confusion matrix and wood anatomical variability
11 Pterocarpus species (2 of CITES II, 1 of China List II)
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TR : Plerocarpus soyauxii Taub
AR« AFEh

HE : GH ( Leguminosae )

& : 8 ( Pterocarpus )
ESEE - 5 (0.9993)

-Web Application of computer vision for wood field screening (e.g. Pterocarpus)
—Port inspection, China CITES/Chinese Customs Project
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Stable isotope

Checked chemical purity of alpha-
cellulose prepared by the cross-section
method from five tree species (larch, pine,
spruce, beech, and oak)

Increased throughput of tree-ring oxygen
and carbon isotope data without
sacrificing sample purity

Kagawa A, Sano M, Nakatsuka T, et al. An optimized method for stable isotope
analysis of tree rings by extracting cellulose directly from cross-sectional laths[J].
Chemical Geology, 2015, 393: 16-25.




2. Scientific Prorss _ Cherﬁial method
Japan « e ——— W
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2. cietific Prdgrss _ heial ethod

Korea o [

DART-TOF-MS Ll [7 e (7
. . (b) 1997 116.06996

Angelica gigas roots Al

Korea and China Ll e

DART-TOF-MS based chemical it (KOOI-KORR, CO01_COR) and b A et (CORE-C100)

fingerprinting with the multivariate analysis

of Dang-gui was shown to be efficient and o

accurate way to identify its geographical

origin, between Korea and China =

g

Kim H J, Seo Y T, Park S, et al. DART-TOF-MS based metabolomics study for
the discrimination analysis of geographical origin of Angelica gigas roots collected
from Korea and China[J]. Metabolomics, 2015, 11(1): 64-70.

g
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2. Scientific Progress — Chemical method
° (a) Score plot of PLS-DA (b) MDS plot of Random forests
Malaysia
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Figure 2. (a) PLS-DA score plot and (b) Random Forests multidimensional scaling (MDS) plot for
A. malaccensis gaharu samples of different grades.

Ismail S, Maulidiani M, Akhtar M, et al. Discriminative analysis of different grades of gaharu (Aquilaria malaccensis Lamk.) via 1TH-NMR-based
metabolomics using PLS-DA and random forests classification models[J]. Molecules, 2017, 22(10): 1612.

- ____________________________________________________________________________________________________________________________________________________|
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2. cientific Prorss - Cheial method
China

Gas chromatography-mass —
spectrometry (GC-MS) L
Direct injection of liquid wood § zomoo
extractives (DIWE) .
50000 1 | JM
Head space of wood powder B BN RN Ra T aae T
Time/min
(H SWP) Figure 2—Total ion chromatogram of Plerocarpus santalinus (static headspace sampling).
Pterocarpus Santalinus Xu B, Zhu T, Liu S, et al. Comparison between different sampling methods on

gas chromatography—mass spectrometry analysis of Pferocarpus santalinus[J].

Forest Products Journal, 2015, 65(5): 226-231.
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China

Gas chromatography—mass
spectrometry (GC-MS)

Natural and artificial
agarwood

Gao X, Xie M, Liu S, et al. Chromatographic fingerprint analysis of
metabolites in natural and artificial agarwood using gas chromatography—
mass spectrometry combined with chemometric methods[J]. Journal of
Chromatography B, 2014, 967: 264-273.
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2. Scientific Progress — Chemical method
China
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Maomao Zhang et al. IAWA Journal 2018; Molecules 2019; Holzforschung 2019
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3. Prospective

1.

Encourage research forces of more countries
2. Sharing of scientific samples/data

3. Integration of various technologies

4. Exchange of practical experiences/lessons
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- Upda g Wood Identification




Thanks and Comments !

Yafang Yin

yafang@caf.ac.cn

Chinese Research Institute of Wood Industry (CRIWI)
Chinese Academy of Forestry (CAF)

May 23, 2019
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