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POPLAR, THE TREE OF THE 21ST CENTURY

VAN ACKER Joris

DEPARTMENT OF ENVIRONMENT 

LABORATORY OF WOOD TECHNOLOGY (UGENT-WOODLAB)

CONFERENCE TREECONOMICS: 
WOOD IN A SUSTAINABLE ECONOMY

Fast growing hardwood - poplar

Bioeconomy – integrated approach

Building with wood

Plantations - Agroforestry option
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HYBRID POPLAR PLANTATIONS
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Poplar – aspen – willow (Salicaceae)

Hybrids – clones – planted forest – pioneer tree

Poplar plantations: Europe close to 1 million ha & China over 8 million ha

IPC (FAO)

International Commission on Poplars and 

other Fast-Growing Trees

sustaining People and the Environment

WP 4 Sustainable Livelihoods, Land-use, Products and Bioenergy

Pro-Populus, the “European poplar association”

IUFRO, 2.08.04 Physiology and Genetics of Poplars and Willows

Organizing IPS, International Poplar Symposium

HYBRID POPLAR IN EUROPE
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Map of the main areas for poplar plantations in Europe as 

well as the main European rivers

Area of poplar plantations devoted to 

the production of industrial roundwood 

in Europe (main countries)
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WOOD PRODUCTS FROM FAST GROWING SPECIES
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Wood from plantations as extra resource for the Bioeconomy

Integrated approach: 

veneer – timber – wood based panels – pulp and paper – bioenergy….

Engineered Wood Products for Green Building:  

plywood – cross laminated timber – LVL – OSB – I joist…

Enhanced properties by wood protection / modification

Fast growing species like:

poplars & willows, paulownia, gmelina, paraserianthus,…

also: eucalypts, pines, teak, acacia…

Small packaging
for fruits

Plywood

Blockboard core
Pallets and industrial packaging
Doors and windows frames
Components for furniture

PEELING

Particleboard and fibreboard 
Paper
Biomass for energy

SAWING

CHIPPING
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Adapted from Castro & Fioravanti
(2007)

TREE- AND WOOD QUALITY INTEGRATED PRODUCTS – SUSTAINABLE VALUE CHAIN
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POPLAR BIOECONOMY ?
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Kardung et al. 2021

POPLAR BIOECONOMY

8

https://hardwoodbiofuels.org/poplar-willow-forum-roadmap-infosheet/
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HYBRID POPLAR GENETICS AND BREEDING
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https://www.psb.ugent.be/groups/bio-energy-and-bio-

aromatics/lignin_research_for_a_more_sustainable_society

HYBRID POPLAR GENETICS AND BREEDING
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Drought resistance - Law 2020

Clones for SRC – Oliveira et al 2020
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EWP (ENGINEERED WOOD PRODUCTS)
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Engineered wood products (EWP) are made from lumber, veneers, strands of

wood, or from other small wood elements that are bound together with structural

resins to form lumber-like structural products.

Wood handbook, 

2010

Panel Beam

Sawn timber CLT GLT

Veneer Plywood LVL

Strand OSB OSL, LSL

POPLAR TIMBER
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https://carpentier.be/en/smart-solutions/roof-boards/poplarhttps://www.peppelhout.nl/projecten/dakbeschot-turnhout/
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POPLAR TIMBER
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https://ingebois.com/projets/filiere-bois-locale/salle-polyvalente-gremeaux-

lezennes-59

http://d6.fonciere-chenelet.org/realisation/2011/scierie-spl-

b%C3%A2timent-industriel-remarquable-en-structure-bois-

peuplier

POPLAR GLT (GLULAM, GLUED LAMINATED TIMBER)
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http://www.adefiboisberry.fr/lamelle-colle-peuplier-article-4-0-9.html

Historical glued-laminated structure made of poplar  

Schlosser et al 2012

Poplar glulam

Martins et al 2017
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POPLAR CLT (CROSS LAMINATED TIMBER)
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Failure modes of the tested poplar CLT specimens 

(Populus × euramericana cv. ‘I-214’)

Markó et al 2016

Hybrid poplar CLT

Kramer et al 2014

CLT made from aspen (Populus tremuloides)

Espinoza and Buehlmann 2018

The failure modes of 

poplar CLT panels under 

bending tests in the major 

strength direction.

Hematabadi et al 2020

POPLAR PLYWOOD INDUSTRY
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POPLAR PLYWOOD & LVL (LAMINATED VENEER LUMBER)

17https://www.garnica.one/en-us/plywood-boards/range/g-brick-plywood/

https://www.raute.com/references/

garnica-group/

POPLAR PLYWOOD
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https://www.charpentes-bois.com/references/batiment-publics-erp/item/construction-de-la-

maison-de-l-energie-solaire-a-toul-rosieres-54.html
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POPLAR PANEL INDUSTRY…
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100% Poplar Chipboard

by Invernizzi

Bonzano OSB, poplar oriented strand panel

POPLAR & ASPEN – OSB / LSL / I-JOIST

OSB

(Oriented Strand Board)

20

LSL

(Laminated Strand Lumber)

I-joist



17/06/2022

11

HISTORICAL USE OF HARDWOOD FOR BUILDING
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Groot Vleeshuis, Ghent, Belgium

Notre Dame, Paris, France

Basilica di Santa Croce, Florence, Italy

POPLAR FOR GREEN BUILDING…
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LOW DENSITY HARDWOOD
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CIRAD Database Tropix

HARDWOOD PRIMARY PROCESSING ?
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Drying of solid wood and veneer

Glueline performance

Rheology – creep, DOL,…

Rotary cut hybrid poplar veneer
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HARDWOOD IN CONSTRUCTION ?
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Grading

Insulation – thermal - sound

Stress grading of hybrid poplar veneer sheets

Knudson and Brunette 2015

Treated poplar plywood & LVL 

POPLAR PRODUCTS: WOOD PRESERVATION

Borax treatment of poplar laminated veneer lumber

Kurt and Mengeloglu 2008

https://www.garnica.one/en-

uk/plywood-

panels/range/duraply/duraply.html
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POPLAR MODIFIED WOOD
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TMT poplar cladding
Brittle failure in tension side of glulam beam made from hydrothermally treated 

poplar wood at 160 °C

Mirzaei et al 2017

POPLAR PRODUCTS: WOOD MODIFICATION

Thermally modified poplar, poplar TMT

Window joinery

Cladding

Plywood
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POPLAR PRODUCTS: WOOD MODIFICATION

Densification of poplar

Sandberg et al 2015

Novel LVL produced with poplar fibrosis veneers and 

phenolic formaldehyde at different densification levels

Wei et al 2019

POPLAR PRODUCTS: WOOD MODIFICATION

Acetylated poplar (SEM)

Furfurylated poplar (CLSM)

Chai et al. 2017

Li et al. 2020
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POPLAR PRODUCTS: COATINGS - OVERLAYS

HYBRID POPLAR-BASED ENGINEERED WOOD PRODUCTS

In Europe this is mainly the case for plywood.

Cross Laminated Timber (CLT) is considered a new and main innovative

engineered wood product for green building.

CLT is a massive wood construction product and has the potential to substitute

concrete even for high rise buildings.

All these developments are considered in a framework of the New European

Bauhaus initiative under the European Green Deal.

32
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PLANTED FORESTS + AGROFRORESTRY 

33

BIOBASED BUILDING PRODUCTS FROM AGRICULTURE
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Kardung et al. 2021
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POPLAR BIOECONOMY - POLICY
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EU Bioeconomy StrategyObjectives of the future CAP
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(AGRO)FORESTRY TREE QUALITY FOR GREEN BUILDING

AGROPOPTECH consortium seeking support for future options…

New project proposal, COST Action, PPP (Private Public Partnership)…
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© All pictures are property of UGENT - WOODLAB (or mentioned otherwise).
It is not allowed to use them without permission.

Some pictures are copied from websites as illustration.

14


