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Introduction: lllegal Timber

Violations in the
Timber Trade
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Monitoring reveals Indonesia’s ‘legal timber’ scheme
riddled with violations
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— Document falsification

Misdeclaration of timber origin
{@ and/or species

Customs fraud

Logging outside concession
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Status of lllegal Timber

The State of lllegal Logging Enforcement in Indonesia
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et In 2013, Indonesia was
among the world's three
largest producers of
illegal timber, with
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?S m.aile 10 originate cases are prosecuted under
rom riiegal Sources the Forestry Law (Law No.

41/1999) and the Law on the
Prevention and Eradication

Indonesia is the only country authorized to issue \ of Forest Destruction (Law
FLEGT licenses and has implemented the Timber No. 18/2013)

Legality Assurance System (SVLK) through é

mandatory certification
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Timber Legality System - SVLK
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Wood Identification
Technologies
Supports Law
Enforcement

Provides scientific evidence as recognized
under Supreme Court Regulation (PerMA)
No. 1/2023 on Guidelines for Adjudicating
Environmental Cases

Supports investigations that are subject to a
90-day time limit under Article 39 of the
Forest Destruction Prevention and
Eradication Law (P3H Law)

Enables prosecutors to pursue additional or
cumulative criminal sanctions

Forestry non-tax state revenues (PNBP),
particularly PSDH and Reforestation Funds
(DR), are assessed based on timber origin
(island) and species.

Molecular Wood Identification :

= Conventional DNA markers

- DNA Barcoding
- SNP: abundant and more specific markers

Species?

DNA individualisation
DNA Individual Profiling)




DNA Barcoding

/
/s
e

o

DNA Barcodes Iﬁ Plants

PN

)

e

matk, rbcL, rpoB, rpoC1l, trnH- ITS, ITS2
psbA, trnL-trnF, psbK-psbl

o

Species ldentification

-

Plant Breeding and Crop
Improvement

.I;

.
_
l —
- | —
-

Biodiversity Assessment

f

Applicability Of cpDNA
Barcoding

!

YA,

S
Forensic Botany

)\

-
P
ot

Medicinal Plant
Authentication

Behura et al. 2024



CASE STUDY: Concession Companies in Kalimantan

Dipterocarp: Assessed using Microsatellite markers

ALogs piled ———
Alndustry -

Company 40
B Stump 1 A 20 20 20
(Jakarta
B Logs piled . _ 160
ompany
| 2 20 20 20 i

B Industry B different
island)

lllegal logs

X T T T T o T T T T i T T T T m ‘ ‘ ‘ I 016 Yu n a nto 201 0



CASE STUDY: TEAK Plantation

Teak: Assessed using RAPD Sample No
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Fingerprinting and Profiling: Most advance techniques

* Rely on high-throughput technology powered by next-generation sequencing

platforms
* Bypass traditional gel-based limitations to provide dense, genome-wide

single nucleotide polymorphism (SNP) profiles

* There are several types:
- High-Throughput Sequencing & Reduced Representation:
1. Genotyping-by-Sequencing (GBS)
2. Restriction site-Associated DNA sequencing (RAD-seq)
- High-Precision SNP Genotyping:
1. KASP (Kompetitive Allele Specific PCR)
2. DNA microarrays (SNP Chips)
- Functional and Targeted Fingerprinting:
1. Start Codon Targeted (SCoT) Polymorphism
2. Targeted Region Amplified Polymorphism (TRAP)



Development of SNP markers: for tree resistance

Analysis of transcriptomics:
Resistant and susceptible trees
have different set of expressed
genes (both up-regulated and
down-regulated) related to
resistance to pest and disease
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Up-regulated
FalSK.97594.1.T.79583.c4.g2.i2

FalSK.82701.1.T.79466.c1.g1.i4
FalSK.95586.66090.T.88690.c1.g1.i13
FalSK.95586.109491.T.81468.c3.g4.i2
FalSK.61811.0.7.83289.c6.g2.i1
FalSK.95586.84704.T.84126.c0.g1.i4
FalSK.95586.114481.T.84961.c0.g3.i6

FalSK.95586.114551.T.84150.c0.g3.i2
FalSK.110044.1.T.78909.c1.g1.i2

FalSK.110044.0.T.78909.c1.g1.i1

Down-regulated

FalSK.95586.47482.7.84387.c9.g3.i1
FalSK.95586.51624.T.88608.c2.g2.i11
FalSK.95586.43003.C22450
FalSK.95586.51538.T.89133.c2.g2.i2
FalSK.95586.73299.C24188
FalSK.95586.35682.T.89651.c2.g1.i5
FalSK.95586.60006.T.89651.c2.g1.i8
FalSK.95586.39961.T.80573.c3.g1.i8
FalSK.95586.49425.T.89133.c2.g1.i6
FalSK.95586.58752.T.88479.c6.g3.i6

12.17
10.96
10.40
10.10
10.07
9.86
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9.78
9.62

9.54

-16.27
-15.41
-14.55
-14.21
-14.19
-14.12
-14.04
-13.97
-13.53
-13.03

Transcription factor CPC

Serine carboxypeptidase-like 18

Serine carboxypeptidase-like 18
Universal stress protein A-like protein
Cytochrome P450 78A5

Ubiquitin carboxyl-terminal hydrolase 13
NAD(P)H-dependent 6-deoxychalcone
synthase

UPF0057 membrane protein At2g24040
Retrovirus-related Pol polyprotein from

transposon RE1

Retrovirus-related Pol polyprotein from
transposon RE1

Fasciclin-like arabinogalactan protein 12
ATP synthase protein MI25

Cytochrome c oxidase subunit 1 (Fragment)
Cytochrome c oxidase subunit 1
RNA-directed DNA polymerase homolog
NADH-ubiquinone oxidoreductase chain 5
NADH-ubiquinone oxidoreductase chain 5
COBRA-like protein 4

Cytochrome c oxidase subunit 1

Photosystem Il CP47 reaction center
protein



Alleles related to resistance




Comparison of Fast-growing (FT) vs. Conventional Teak (CT)

38 cm (FT 20 yrs) 38 cm (CT 70 yrs ) 22 cm (CT 20 yrs)
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Differences in several
wood properties
between FT 20 yrs
and CT 70 yrs were
not significant

Clonal forestry in teak
plantation made it

possible and easier to
fingerprint the clones



Lessons Learned:

* Molecular genetic markers showed consistency in timber forest
products throughout timber chain of custody

* Success of DNA isolation from wood is a precondition for feasible
application of technologies

* Requirements for full application of molecular markers and
fingerprinting in forensic genetics in forestry depend on:

- establishment of complete data base on genetic variations of
important timber species

- cheap and easy methods for DNA analysis
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