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Abstract

Early illustrations of juvenile wood in hard pines have depicted a central core of wood, varying
little by diameter or cambial age, to be nested within mature wood tapering to the upper portion
of the stem; other depictions show greater complexity in attributing the variability of this central
core of wood with its proximity to the crown and/or actual maturity of the tree when the wood
was formed. The present discussion addresses the degree to which different representations of
juvenile wood (corewood) are applicable to mature longleaf pine (Pinus palustris Mill.) trees.
Wood property maps were derived from X-ray densitometry data gathered from different tree
heights. Results suggest that the more complex illustrations of juvenile wood appear to align
with the study trees, attributable in part to their maturity, and near maximum attainable height.
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Introduction

Juvenile wood (corewood) has been widely studied given its high contribution to the wood
resource, especially for usable timber obtained at short rotation ages. Reviews of juvenile wood
in the literature provide insight into its physiological origin, anatomical features, properties
(e.g., chemical, physical) and utilization (Zobel and van Buijtenen 1989; Zobel and Sprague
1998; Larson et al 2001; Lachenbruch et al 2011; Moore and Cown 2017). Juvenile wood is
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commonly shown as a central core of wood within mature wood tapering to the upper portion
of the stem (Fig. 1a). Taking into account that wood juvenility may be attributed to the
proximity to the tree crown when formed, Lachenbruch et al (2011) provides a novel illustration
(Fig. 2b) showing nested growth rings shown as being juvenile near the crown, but maturing as
they progress down the bole of the tree to its base. An illustration put forth by Kibblewhite
(1999) shows even greater complexity in attributing the variability of this zone of wood with its
proximity to the crown and/or actual maturity of the tree when the wood was formed; thus,
juvenile wood terminology being reserved for that wood formed when the tree itself was of a
juvenile age (Fig. 1c).

Wood property data gathered at different heights and radial positions have been used to
generate tree maps that generally show a central core of wood that is lower in specific gravity
(SG) from the base of the tree to the top. The reader is referred to maps reported in the
literature (Auty et al 2014; Dahlen et al 2018; Longuetaud et al 2016; Schimleck et al 2018). A
few tree maps depict variability in the central core with respect to tree height for individual
trees (Trendelenburg 1935; Downes et al 2009); trees used for these two studies were well over
100 years in age. The objective of this report is expand upon the discussion of wood properties
from a sampling of mature longleaf pine (Pinus palustris Mill.) trees in the context of the
aforementioned illustrations of juvenile and mature wood zones.

Materials and Methods

Ten 70-year-old longleaf pine trees covering a range of diameters at breast height (14.5 to 49.8
cm) and total heights (17.6 to 27.5 m) were sampled in the Palustris Experimental Forest,
Alexandria, LA, USA. Tree-specific data and the experimental procedures can be found in
Eberhardt et al. (2018, 2019). Briefly, all study trees were marked to retain the northern and
southern cardinal directions on 5-cm-thick disks cut at stump height (15 cm), followed by 77 cm
above ground level, then every 61 cm along the tree bole. Densitometry afforded bark to pith
data that were processed to provide wood property data (e.g., ring SG) and width for each
growth ring. To create the wood property maps, the actual position for each data point was
converted to a relative position in each tree. These positions were rounded to the nearest 0.05
increment and a mean parameter value was then calculated for each point across all of the
sample trees. Further details and references for the generation of the maps can be found in
Eberhardt et al. (2019).

67



Proceedings of the 62nd International Convention of
Society of Wood Science and Technology
October 20-25, 2019 - Tenaya Lodge, Yosemite, California USA

Height (meters)

18

151 A Top corewood
12+ A

I A

1 A '

Mature A i
3l Juvenile wood
Juvenile A Slabwood
- 1Mn.2cm A
dbh
oL A J

w
©
<
-
o
1S

25

Figure 1: lllustrations of juvenile wood adapted/redrawn from the literature: a, Zobel and Blair (1976); b, Lachenbruch et al. (2011);
¢, Kibblewhite (1999).
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Results and Discussion

Similar to other maps of the southern pines, either based on single trees, averaged data among
many trees, or models representative of even larger groups of trees, the map in Figure 2a
shows a central core of lower density wood (SG < 0.475) running the length of the tree bole.
This essentially continuous zone of lower SG wood, that may be attributed to juvenile wood
(corewood), supports the illustrations by Zobel and Blair (1976) and Lachenbruch et al. (2011)
shown in Figures 1a and 1b, respectively. Also similar to these illustrations, the mature wood
tapers to the upper regions of the stem; however, in the tree map the zone of lower SG wood
does not extend from the pith to the bark at the top of the tree. In other words, similar to the
lower relative heights, ring SG increases moving from pith to bark over the tree map profile.

Also, it is readily apparent in the tree map that there is zone of lower SG wood that is wider at
mid-height than at the lower and higher relative heights. This observation is not restricted to
mature longleaf pine, with a zones of low SG wood near the mid-height being wider for loblolly
pine at relatively young ages of 13 and 22 years (Schimleck et al 2018). Such observations do
not invalidate the juvenile wood illustrations but instead demonstrate that more complex
density profiles for specific groupings of trees may be present and measurable.

Typical of other tree maps reported in the literature, there is higher ring SG wood towards the
base of the tree; however, in said tree SG maps, this does not extend all the way to the wood
closest to the bark. In the tree map shown here (Fig. 2a) this pattern is more consistent with
density traces taken at breast height where ring SG increases through juvenile wood formation,
plateaus in the mature wood zone, and declines in the wood close to the bark (Eberhardt and
Samuelson 2015; Jordan et al 2008; Spurr and Hsiung 1954). Also of interest is the fairly
symmetrical regions of high ring SG above the relative height of 0.7. This observation is
consistent with Kibblewhite’s (1999) illustration (Fig. 1c) showing the wood in the crown (so
called “top corewood”) to be different than the juvenile wood zone at the base of the tree, and
have properties similar to mature wood.

For the study trees, the average top disk diameter was 2.8 cm and the average number of rings
included was 7. Indeed, ring widths within the juvenile core (ca. £ 7 annual rings) are quite
narrow well into the top of the tree crown. Thus, the tree map for ring width shows narrow
rings at the top of the tree and extending down the bole to the base, in the outermost zone of
wood near the bark. Superficially this may seem to be contradictory to what we know about
southern pine wood quality, with narrow rings and higher ring SG as a feature normally
associated of higher wood quality in the mature wood zone; however, since the study trees are
mature and near their maximum attainable height, it can be easily rationalized that ring widths
would be narrow at the top, and extending down the mature wood to the base. A parallel can
be drawn to the illustration by Lachenbruch et al. (2011), with the outermost growth ring
extending from the top of the tree to the base, irrespective any maturation that may occur with
increasing distance from the crown. Altogether, the tree maps generated here for a group of
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mature longleaf pines appear to support tree profile put forth by Kibblewhite (1999). Finally,

the more recent conceptualization of juvenile wood has been described by Burdon et al (2004)
is not provided
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Figure 2: Wood property maps for mature longleaf pine: a, ring specific gravity (SG); b, ring width.
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here, but parallels that by Kibblewhite (1999) having the central core of wood (< 10 growth
rings) maturing from the base of the tree to the top.

Summary and Conclusions

Results suggest that the more complex illustrations of juvenile wood appear to align with the
study trees, attributable in part to their maturity, and near maximum attainable height.

Acknowledgements

Karen K. Nelson at the UDSA Forest Service, Forest Products Laboratory, skillfully prepared the
illustrations of juvenile wood redrawn/adapted from those in the literature.

References

Auty D, Achim A, Macdonald E, Cameron AD, Gardiner BA (2014) Models for predicting wood
density variation in Scots pine. Forestry 87:449-458.

Burdon RD, Kibblewhite RP, Walker JCF, Megraw RA, Evans R, Cown DR (2004) Juvenile versus
mature wood: A new concept, orthogonal to corewood versus outerwood, with special
reference to Pinus radiata and Pinus taeda. Forest Sci 50(4):399-415.

Dahlen J, Montes C, Eberhardt TL, Auty D. 2018. Probability models that relate nondestructive
test methods to lumber design values of plantation loblolly pine. Forestry 91:295-306.

Downes GM, Drew D, Battaglia M, Schulze D (2009) Measuring and modelling stem growth and
wood formation: An overview. Dendrochronologia 27:147-157.

Eberhardt TL, Samuelson LJ (2015) Collection of wood quality data by X-ray densitometry: A
case study with three southern pines. Wood Sci Technol 49:739-753.

Eberhardt TL, So C-L, Leduc DJ (2018) Wood variability in mature longleaf pine: Differences
related to cardinal direction for a softwood in a humid subtropical climate. Wood Fib Sci

50(3):323-336.

Eberhardt TL, So C-L, Leduc DJ (2019) Wood property maps showing wood variability in mature
longleaf pine: does getting old change juvenile tendencies. Wood Fib Sci 51(2):193-208.

Jordan L, Clark A lll, Schimleck LR, Hall DB, Daniels RF (2008) Regional variation in wood specific
gravity of planted loblolly pine in the United States. Can J For Res 38:698-710.

72



Proceedings of the 62nd International Convention of
Society of Wood Science and Technology
October 20-25, 2019 - Tenaya Lodge, Yosemite, California USA

Kibblewhite RP (1999) Designer fibres for improved papers through exploiting genetic variation
in wood microstructure. Appita J 52(6):429-435.

Lachenbruch B, Moore JR, Evans R (2011) Radial variation in wood structure and function in
woody plants, and hypotheses for its occurrence. In: Size- and Age-Related Changes in Tree
Structure and Function. FC Meinzer, B Lachenbruch, TE Dawson, Eds. Springer: Berlin, Germany.
pp. 121-164.

Larson PR, Kretschmann DE, Clark A lll, Isebrands JG (2001) Formation and properties of
juvenile wood in the southern pines: A synopsis. USDA Forest Service, For. Prod. Lab. Gen. Tech.

Rep. FPL-GTR-129, 42 pp.

Longuetaud F, Mothe F, Fournier M, Dlouha J, Santenoise P, Deleuze C (2016) Within-stem
maps of wood density and water content for characterization of species: a case study on three
hardwood and two softwood species. Ann For Sci 73:601-614.

Moore JR, Cown DJ (2017) Corewood (juvenile wood) and its impacts on wood utilization. Curr
Forestry Rep 3:107-118.

Schimleck L, Antony F, Mora C, Dahlen J (2018) Comparison of whole-tree wood property maps
for 13- and 22-year-old loblolly pine. Forests 9:287

Spurr SH, Hsiung W-Y (1954) Growth rate and specific gravity in conifers. J For 52(3):191-200.
Trendelenburg R (1935) Schwankungen des Raumgewichts wichtiger Nadelhdlzer nach
Wuchsgebiet, Standort und Einzelstamm. Zeitschrift des Vereines deutscher Ingenieure

79(4):85-89 [in German].

Zobel B, Blair R (1976) Wood and pulp properties of wood and topwood of the southern pines.
Appl Polym Symp 28:421-433.

Zobel BJ, Sprague JR (1998) Juvenile Wood in Forest Trees. Springer-Verlag, Berlin. 300 pp.

Zobel BJ, van Buijtenen JP (1989) Wood Variation: Its Causes and Control. Springer-Verlag,
Berlin. 363 pp.

73



Proceedings of the
2019
Society of Wood Science and
Technology
International Convention

Convention Theme: Renewable
Materials and the Wood-based
Bioeconomy

Edited by Susan LeVan-Green

Overall General Chair: Eve Haviarova,
Purdue University, USA

October 20-25, 2019
Tenaya Lodge
Yosemite National Park, California, USA



	Early Stage Researchers final.pdf
	Activity of Organic Acids and their Synergy against the Wood-Decaying Fungus Coniophora puteana
	1 Introduction
	2 Materials and Methods
	2.1 Antifungal test
	2.2 Wood decay test

	3 Results
	3.1 Antifungal test
	3.2 Chemical retention in wood
	3.3 Wood decay test

	4 Discussion
	5 Conclusions
	6 References

	Investigation of A Waste Newspaper Reinforced Soybean Based Adhesives for Interior Plywood
	1 Graduate Student, University of Natural Resources and Life Sciences, Vienna, Austria * Corresponding author
	raphaela.hellmayr@boku.ac.at
	2 Professor, University of Natural Resources and Life Sciences, Vienna, Austria

	rupert.wimmer@boku.ac.at
	INVESTIGATING THE THERMAL AND MECHANICAL PROPERTIES OF FLY ASH/METAKAOLIN-BASED GEOPOLYMER REINFORCED WITH ALIEN INVASIVE WOOD SPECIES

	1 MS Student, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	sameen.raut@uga.edu
	2 Associate Professor, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	jdahlen@uga.edu
	Improvement of Leaching Resistance of Fire-retardant Wood by Formation of Insoluble Compounds
	Alexander Scharf
	Luleå University of Technology, Sweden
	Abstract
	Understanding Silvicultural and Process Variation and its Influence on Life-Cycle Carbon Emissions for Durable Wood Products
	Adam Scouse
	North Carolina State University, USA
	Abstract
	Cellulose Nanocrystals vs Cellulose Nanofibrils: Which One Performs Better in Flexible, Biodegradable and Multilayer Films for Food Packaging?
	Lu Wang
	University of Maine, USA
	Abstract

	（a）
	Effects of Pyrolysis Temperature on Properties of Cardboard Biochar and the Resulting Biochar/high density Polyethylene Composites
	Xiaoqian Wang
	Beijing Forestry University
	Beijing, China
	Abstract


	Impact of Forest Disturbance final.pdf
	Evaluating the role of Europe’s wood value chain in the circular bio-economy: the WoodCircus project
	1 Research Scientist and Project Leader, USDA Forest Service, Forest Products Laboratory, Madison, WI, USA* Corresponding author
	thomas.l.eberhardt@usda.gov
	2 Consultant, Cenla Wood Science, Pineville, LA, USA
	chi.so@usda.gov
	3 Statistician, USDA Forest Service, Southern Research Station, Pineville, LA, USA
	4 Associate Professor, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	The Contribution of the New Zealand Forest Harvest to Greenhouse Gas Emission Reduction

	Internation Innovation final .pdf
	Suggestions for the Sustainable Development Goals of United Nations, Based on the 30year Kenaf Research and Development in Japan
	Kazuhiko Sameshima
	Kochi University, Japan
	Abstract
	Development of Nano-cellulose Based Thermal Insulating and Encapsulated Phase Change Materials for Energy Efficient Buildings
	Abstract
	Nature-inspired Sustainable Solutions for an Architectonic Environment – A Collection of Case Studies
	1 Associate, Dovetail Partners, Minneapolis, Minnesota, United States
	* Corresponding author. ed@dovetailinc.org
	2 President, Dovetail Partners, Minneapolis, Minnesota, United States
	Integrating Wood Science, Architecture, and Engineering in Research and Education: The TallWood Design Institute and the Renewable Materials Program at Oregon State University
	The Forest for the Trees: Understanding the Experiences of Female PhDs in Forestry-Related Academia


	Biodegradation and Preservation final.pdf
	1 Assistant professor, Mendel University in Brno, Brno, Czech Republic       * Corresponding author
	jan.baar@mendelu.cz
	Search for the Decay Resistant Scots pine, Pinus sylvestris L., Heartwood

	Influence of Thermo-Mechanical Timber Modification on the Decay and Mechanical Deterioration against Coniophora puteana
	1 INTRODUCTION
	1.1 Deterioration of wood by brown-rot fungi
	1.3 Aim of the study

	2 MaterialS and methods
	Modulus of rupture is presented on Figs. 7 and 8. The trend follows same trend as in modulus of elasticity. A notable detail is that pine samples with combined densification and thermal treatment are statistically clearly better than with thermal trea...
	Figures 7 and 8. Modulus of rupture (in MPa) of pine (left) and spruce (right) with different treatments after 8, 12 and 16 weeks of exposure to Coniophora puteana.
	5 Discussion
	There are clear evidences that combined densification and thermal treatment enhances decay resistance compared with sole densification or thermal treatment. This is probably partially due to decreased hygroscopicity and chemical changes in wood. Estee...
	In our study pace of deterioration of mechanical properties was moderate. Small size of the specimens required very short span in mechanical test, and ratio of sample height to span differed from the standard. Therefore, MOE and MOR values in this stu...
	6 References
	Results and Discussion


	Composites 1 final.pdf
	Anisotropy of 3D printed parts using bio-filaments
	Thermo-hydrolytic Recycling of Urea Formaldehyde Resin-bonded Laminated Particleboards
	Wood-based Material Applications in 3D Printing for Composites
	Abstract
	Introduction
	Figure 1. Image of wood flour (a.), microparticles (b.) and fibers (actually fiber bundles) (c.)
	Materials and Methods
	Figure 2. Basic shapes of wood particles
	Figure 3. Particle size diameter definitions
	Results and Discussion
	Figure 4. Element size distribution of sanding dust, sawdust and wood fibers (Horváth 2014)
	Figure 5. Tensile strength of wood-PLA composites from various wood elements and loads
	Figure 6. Bending strength of wood-PLA composites from various wood elements and loads
	Table 1. Comparative strength properties of wood flour and wood fiber composites
	DETERMIANTION OF TENSILE SHEAR STRENGTH (DIN EN 302-1)
	DELAMINATION
	Synchrotron-based analysis of densified wood impregnated with curing resin



	Wood Chemistry final.pdf
	1 Graduate Student, Department of Forest Biomaterials, North Carolina State University, Raleigh, NC, USA* Corresponding author
	saggarw3@ncsu.edu
	2 Professor, Department of Forest Biomaterials, North Carolina State University, Raleigh, NC, USA,
	mjhakovi@ncsu.edu
	3 Division Director, U.S Department of Energy, Germantown, MD, USA
	bhima.sastri@hq.doe.gov
	4 Emeritus Professor, School of Chemical and Biomolecular Engineering, Georgia Tech, Atlanta, GA, USA
	Mineralization in situs of Tropical Hardwood Species: Calcium Carbonate Formation and Wood Properties
	Biomass derived high surface area carbon materials for shale gas flowback water purification


	Poster session final.pdf
	Activity of Organic Acids and their Synergy against the Wood-Decaying Fungus Coniophora puteana
	1 Introduction
	2 Materials and Methods
	2.1 Antifungal test
	2.2 Wood decay test

	3 Results
	3.1 Antifungal test
	3.2 Chemical retention in wood
	3.3 Wood decay test

	4 Discussion
	5 Conclusions
	6 References

	1 Graduate Student, University of Natural Resources and Life Sciences, Vienna, Austria * Corresponding author
	raphaela.hellmayr@boku.ac.at
	2 Professor, University of Natural Resources and Life Sciences, Vienna, Austria

	rupert.wimmer@boku.ac.at
	The Effect of Pore Size on Specific Capacitance for Activated Carbon Supercapacitors
	Sustainable Development – International Framework – Overview and Analysis in the Context of Forests and Forest Products with Quality

	1 Ph.D. Student, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA *Corresponding author, sina.jahedi@oregonstate.edu
	2 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, lech.muszynski@oregonstate.edu
	3 Assistant Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, mariapaola.riggio@oregonstate.edu
	4 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, rakesh.gupta@oregonstate.edu
	A Science Comic Poster: The Gender Diversity Tale in the US, Canada, Finland, and Sweden Forest Sector

	1 Graduate Researcher, University of Denver,  Denver, Colorado, USA
	yishi.lee@du.edu
	2 Professor, University of Denver,  Denver, Colorado, USA
	Mohammad.Mahoor@du.edu
	3 President, Utility Asset Management Inc., Denver, Colorado, USA
	Abstract
	Introduction
	Materials & Methods
	Problem statement
	Assumptions and boundary conditions.

	Numerical Method
	Empirical Method

	Results and Discussion
	Summary and Conclusions
	Acknowledgments
	References
	Reducing the set-recovery of surface-densified Scots Pine by furfuryl alcohol modification
	Using crack-growth experiments to study the moisture and thermal durability of MDF,OSB and PB
	Evaluation of a Renewable Wood Composite Sandwich Panel for Building Construction
	Dynamic Assessment of Dimensional Change of Wood-Based Composite Materials in Moist Environments
	INVESTIGATING THE THERMAL AND MECHANICAL PROPERTIES OF FLY ASH/METAKAOLIN-BASED GEOPOLYMER REINFORCED WITH ALIEN INVASIVE WOOD SPECIES

	1 MS Student, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	sameen.raut@uga.edu
	2 Associate Professor, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	jdahlen@uga.edu
	Development of a Leach Resistant Fire Retardant System for Wood
	Mycelium-Assisted Bonding: Influence of the Aerial Hyphae on the Bonding Properties of White-Rot Modified Wood

	（a）
	Keywords: Air filtration; Cellulose nanocrystals; Electrospinning; PM2.5; PM10

	1 Post-doctoral Research Fellow, USDA Forest Service, Forest Products Laboratory, Madison, Wisconsin, USA, * Corresponding author
	kamalakanta.sahoo@usda.gov
	2 Supervisory Research Wood Scientist, USDA Forest Service, Forest Products Laboratory, Madison, Wisconsin, USA
	richard.d.bergman@usda.gov
	Data Science at the University of Primorska: Combining Fundamentals with Data and Challenges from Buildings, Wood and Processing Science
	Improvement of Weathering Performance of Painted Wood Applying Laser Micro Incisions
	Performance Test of Chairs - Joints Design by Use of Lower Tolerance Limits

	1 Postdoctoral research fellow, Department of Forestry,
	National Chung Hsing University, Taichung 402, Taiwan.
	d9833004@mail.nchu.edu.tw
	2 College Student, College of Technology and Master of Science in Computer Science, University of North America, Virginia 22033, USA
	tonywuwu22@gmail.com
	3 Graduate Student, Department of Forestry,  National Chung Hsing University, Taichung 402, Taiwan.
	ecsgunro@gmail.com
	4 Professor, Department of Forestry, National Chung Hsing University, Taichung 402, Taiwan. * Corresponding author
	eric@nchu.edu.tw
	Thermal Stability of Glued Wood Joint Reinforced with Nanocrystalline Cellulose in Shear Loading
	The stress-strain behavior of joint components in the surrounding of oak dowels

	1 Researcher, Dr., Mendel University in Brno, Brno, Czech Republic* Corresponding author
	jaromir.milch@mendelu.cz
	2 Ph.D. student, Ing, Mendel University in Brno, Brno, Czech Republic
	Pavlina.suchomelova@mendelu.cz
	3 Researcher, Dr., Institute of Theoretical and Applied Mechanics of the Czech Academy of Sciences, Prague, Czech Republic
	4 Researcher, Dr., University Centre for Energy Efficient Buildings of Technical University in Prague, Prague, Czech Republic
	5 Researcher, Dr., Mendel University in Brno, Brno, Czech Republic
	6 Researcher, Dr., Institute of Theoretical and Applied Mechanics of the Czech Academy of Sciences, Prague, Czech Republic
	kunecky@itam.cas.cz
	Intensified Pulping Process to Produce High Value Materials from Underutilized Appalachian Hardwood Biomass
	Hierarchy of Efficient Carbon Displacement & Storage in Products

	Jan Tippner1*– Michal Kloiber2 – Jaroslav Hrivnák2 – Jan Zlámal1 – Václav Sebera1
	kloiber@itam.cas.cz,  kunecky@itam.cas.cz
	Abstract
	Introduction
	Materials & Methods
	Results and Discussion
	Prediction based on relationships between methods
	The influence of harvest period
	Summary and Conclusions
	Acknowledgements
	References

	Introduction
	Material and Methods
	Torrefaction and Sample Preparation
	Extractives and Ash Content Analysis
	Hemicellulose
	Lignin Content Determination
	Determination of cellulose content

	Result and discussion
	Moisture content (mc)
	Extractive
	Ash content
	Hemicellulose
	Lignin content (LC)
	Cellulose content (CC)

	Conclusion
	Acknowledgement
	Reference
	1 University of Natural Resources and Life Sciences, Vienna, Austria
	* Corresponding author: raphaela.hellmayr@boku.ac.at

	Composites 2 final 2.pdf
	Abstract
	Materials and Methods
	Conclusion

	References

	Business Marketing Regulations final.pdf
	1 Marketing Representative, Hoover Treated Wood Products, Inc., Thomson, GA, USA* Corresponding author
	meckhoff@frtw.com
	1 Ass.-Prof. PhD, Linnæus University,
	Inst. of Mechanical Engineering, Växjö, Sweden
	* Corresponding author
	Tobias.Schauerte@lnu.se
	2 Ph.D. candidate, Jönköping University, Inst. of Industrial Product Development, Production and Design, Jönköping, Sweden
	Alexander.Vestin@ju.se

	Wood Physics and mechanics final.pdf
	1 Introduction
	2 Aim and methodology
	3 References
	1 Graduate Researcher, University of Denver,  Denver, Colorado, USA
	yishi.lee@du.edu
	2 Professor, University of Denver,  Denver, Colorado, USA
	Mohammad.Mahoor@du.edu
	3 President, Utility Asset Management Inc., Denver, Colorado, USA
	Abstract
	Introduction
	Materials & Methods
	Problem statement
	Assumptions and boundary conditions.

	Numerical Method
	Empirical Method

	Results and Discussion
	Summary and Conclusions
	Acknowledgments
	References
	1 University of Natural Resources and Life Sciences, Vienna, Institute of Wood Technology and Renewable Materials, Austria
	2Kompetenzzentrum Holz GmbH , Linz, Austria
	3 University of Natural Resources and Life Sciences, Vienna, Institute of Chemistry of Renewable Resources, Austria
	* Corresponding author: rupert.wimmer@boku.ac.at

	Timber Engineering and Mass Timber final.pdf
	1 Ph.D. Student, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA *Corresponding author, sina.jahedi@oregonstate.edu
	2 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, lech.muszynski@oregonstate.edu
	3 Assistant Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, mariapaola.riggio@oregonstate.edu
	4 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, rakesh.gupta@oregonstate.edu

	2019 sponsor and bar code.pdf
	Early Stage Researchers final.pdf
	Activity of Organic Acids and their Synergy against the Wood-Decaying Fungus Coniophora puteana
	1 Introduction
	2 Materials and Methods
	2.1 Antifungal test
	2.2 Wood decay test

	3 Results
	3.1 Antifungal test
	3.2 Chemical retention in wood
	3.3 Wood decay test

	4 Discussion
	5 Conclusions
	6 References

	Investigation of A Waste Newspaper Reinforced Soybean Based Adhesives for Interior Plywood
	1 Graduate Student, University of Natural Resources and Life Sciences, Vienna, Austria * Corresponding author
	raphaela.hellmayr@boku.ac.at
	2 Professor, University of Natural Resources and Life Sciences, Vienna, Austria

	rupert.wimmer@boku.ac.at
	INVESTIGATING THE THERMAL AND MECHANICAL PROPERTIES OF FLY ASH/METAKAOLIN-BASED GEOPOLYMER REINFORCED WITH ALIEN INVASIVE WOOD SPECIES

	1 MS Student, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	sameen.raut@uga.edu
	2 Associate Professor, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	jdahlen@uga.edu
	Improvement of Leaching Resistance of Fire-retardant Wood by Formation of Insoluble Compounds
	Alexander Scharf
	Luleå University of Technology, Sweden
	Abstract
	Understanding Silvicultural and Process Variation and its Influence on Life-Cycle Carbon Emissions for Durable Wood Products
	Adam Scouse
	North Carolina State University, USA
	Abstract
	Cellulose Nanocrystals vs Cellulose Nanofibrils: Which One Performs Better in Flexible, Biodegradable and Multilayer Films for Food Packaging?
	Lu Wang
	University of Maine, USA
	Abstract

	（a）
	Effects of Pyrolysis Temperature on Properties of Cardboard Biochar and the Resulting Biochar/high density Polyethylene Composites
	Xiaoqian Wang
	Beijing Forestry University
	Beijing, China
	Abstract


	Impact of Forest Disturbance final.pdf
	Evaluating the role of Europe’s wood value chain in the circular bio-economy: the WoodCircus project
	1 Research Scientist and Project Leader, USDA Forest Service, Forest Products Laboratory, Madison, WI, USA* Corresponding author
	thomas.l.eberhardt@usda.gov
	2 Consultant, Cenla Wood Science, Pineville, LA, USA
	chi.so@usda.gov
	3 Statistician, USDA Forest Service, Southern Research Station, Pineville, LA, USA
	4 Associate Professor, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	The Contribution of the New Zealand Forest Harvest to Greenhouse Gas Emission Reduction

	Internation Innovation final .pdf
	Suggestions for the Sustainable Development Goals of United Nations, Based on the 30year Kenaf Research and Development in Japan
	Kazuhiko Sameshima
	Kochi University, Japan
	Abstract
	Development of Nano-cellulose Based Thermal Insulating and Encapsulated Phase Change Materials for Energy Efficient Buildings
	Abstract
	Nature-inspired Sustainable Solutions for an Architectonic Environment – A Collection of Case Studies
	1 Associate, Dovetail Partners, Minneapolis, Minnesota, United States
	* Corresponding author. ed@dovetailinc.org
	2 President, Dovetail Partners, Minneapolis, Minnesota, United States
	Integrating Wood Science, Architecture, and Engineering in Research and Education: The TallWood Design Institute and the Renewable Materials Program at Oregon State University
	The Forest for the Trees: Understanding the Experiences of Female PhDs in Forestry-Related Academia


	Biodegradation and Preservation final.pdf
	1 Assistant professor, Mendel University in Brno, Brno, Czech Republic       * Corresponding author
	jan.baar@mendelu.cz
	Search for the Decay Resistant Scots pine, Pinus sylvestris L., Heartwood

	Influence of Thermo-Mechanical Timber Modification on the Decay and Mechanical Deterioration against Coniophora puteana
	1 INTRODUCTION
	1.1 Deterioration of wood by brown-rot fungi
	1.3 Aim of the study

	2 MaterialS and methods
	Modulus of rupture is presented on Figs. 7 and 8. The trend follows same trend as in modulus of elasticity. A notable detail is that pine samples with combined densification and thermal treatment are statistically clearly better than with thermal trea...
	Figures 7 and 8. Modulus of rupture (in MPa) of pine (left) and spruce (right) with different treatments after 8, 12 and 16 weeks of exposure to Coniophora puteana.
	5 Discussion
	There are clear evidences that combined densification and thermal treatment enhances decay resistance compared with sole densification or thermal treatment. This is probably partially due to decreased hygroscopicity and chemical changes in wood. Estee...
	In our study pace of deterioration of mechanical properties was moderate. Small size of the specimens required very short span in mechanical test, and ratio of sample height to span differed from the standard. Therefore, MOE and MOR values in this stu...
	6 References
	Revisiting the Role of Bacteria in Wood Decay
	Results and Discussion


	Composites 1 final.pdf
	Anisotropy of 3D printed parts using bio-filaments
	Thermo-hydrolytic Recycling of Urea Formaldehyde Resin-bonded Laminated Particleboards
	Wood-based Material Applications in 3D Printing for Composites
	Abstract
	Introduction
	Figure 1. Image of wood flour (a.), microparticles (b.) and fibers (actually fiber bundles) (c.)
	Materials and Methods
	Figure 2. Basic shapes of wood particles
	Figure 3. Particle size diameter definitions
	Results and Discussion
	Figure 4. Element size distribution of sanding dust, sawdust and wood fibers (Horváth 2014)
	Figure 5. Tensile strength of wood-PLA composites from various wood elements and loads
	Figure 6. Bending strength of wood-PLA composites from various wood elements and loads
	Table 1. Comparative strength properties of wood flour and wood fiber composites
	DETERMIANTION OF TENSILE SHEAR STRENGTH (DIN EN 302-1)
	DELAMINATION
	Synchrotron-based analysis of densified wood impregnated with curing resin



	Wood Chemistry final.pdf
	1 Graduate Student, Department of Forest Biomaterials, North Carolina State University, Raleigh, NC, USA* Corresponding author
	saggarw3@ncsu.edu
	2 Professor, Department of Forest Biomaterials, North Carolina State University, Raleigh, NC, USA,
	mjhakovi@ncsu.edu
	3 Division Director, U.S Department of Energy, Germantown, MD, USA
	bhima.sastri@hq.doe.gov
	4 Emeritus Professor, School of Chemical and Biomolecular Engineering, Georgia Tech, Atlanta, GA, USA
	Mineralization in situs of Tropical Hardwood Species: Calcium Carbonate Formation and Wood Properties
	Biomass derived high surface area carbon materials for shale gas flowback water purification


	Poster session final.pdf
	Activity of Organic Acids and their Synergy against the Wood-Decaying Fungus Coniophora puteana
	1 Introduction
	2 Materials and Methods
	2.1 Antifungal test
	2.2 Wood decay test

	3 Results
	3.1 Antifungal test
	3.2 Chemical retention in wood
	3.3 Wood decay test

	4 Discussion
	5 Conclusions
	6 References

	1 Graduate Student, University of Natural Resources and Life Sciences, Vienna, Austria * Corresponding author
	raphaela.hellmayr@boku.ac.at
	2 Professor, University of Natural Resources and Life Sciences, Vienna, Austria

	rupert.wimmer@boku.ac.at
	The Effect of Pore Size on Specific Capacitance for Activated Carbon Supercapacitors
	Sustainable Development – International Framework – Overview and Analysis in the Context of Forests and Forest Products with Quality

	1 Ph.D. Student, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA *Corresponding author, sina.jahedi@oregonstate.edu
	2 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, lech.muszynski@oregonstate.edu
	3 Assistant Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, mariapaola.riggio@oregonstate.edu
	4 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, rakesh.gupta@oregonstate.edu
	A Science Comic Poster: The Gender Diversity Tale in the US, Canada, Finland, and Sweden Forest Sector

	1 Graduate Researcher, University of Denver,  Denver, Colorado, USA
	yishi.lee@du.edu
	2 Professor, University of Denver,  Denver, Colorado, USA
	Mohammad.Mahoor@du.edu
	3 President, Utility Asset Management Inc., Denver, Colorado, USA
	Abstract
	Introduction
	Materials & Methods
	Problem statement
	Assumptions and boundary conditions.

	Numerical Method
	Empirical Method

	Results and Discussion
	Summary and Conclusions
	Acknowledgments
	References
	Reducing the set-recovery of surface-densified Scots Pine by furfuryl alcohol modification
	Using crack-growth experiments to study the moisture and thermal durability of MDF,OSB and PB
	Evaluation of a Renewable Wood Composite Sandwich Panel for Building Construction
	Dynamic Assessment of Dimensional Change of Wood-Based Composite Materials in Moist Environments
	INVESTIGATING THE THERMAL AND MECHANICAL PROPERTIES OF FLY ASH/METAKAOLIN-BASED GEOPOLYMER REINFORCED WITH ALIEN INVASIVE WOOD SPECIES

	1 MS Student, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	sameen.raut@uga.edu
	2 Associate Professor, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	jdahlen@uga.edu
	Development of a Leach Resistant Fire Retardant System for Wood
	Mycelium-Assisted Bonding: Influence of the Aerial Hyphae on the Bonding Properties of White-Rot Modified Wood

	（a）
	Keywords: Air filtration; Cellulose nanocrystals; Electrospinning; PM2.5; PM10

	1 Post-doctoral Research Fellow, USDA Forest Service, Forest Products Laboratory, Madison, Wisconsin, USA, * Corresponding author
	kamalakanta.sahoo@usda.gov
	2 Supervisory Research Wood Scientist, USDA Forest Service, Forest Products Laboratory, Madison, Wisconsin, USA
	richard.d.bergman@usda.gov
	Data Science at the University of Primorska: Combining Fundamentals with Data and Challenges from Buildings, Wood and Processing Science
	Improvement of Weathering Performance of Painted Wood Applying Laser Micro Incisions
	Performance Test of Chairs - Joints Design by Use of Lower Tolerance Limits
	Mechanical Properties of 3D Printed Sustainable Bio-based Sandwich Structures

	1 Postdoctoral research fellow, Department of Forestry,
	National Chung Hsing University, Taichung 402, Taiwan.
	d9833004@mail.nchu.edu.tw
	2 College Student, College of Technology and Master of Science in Computer Science, University of North America, Virginia 22033, USA
	tonywuwu22@gmail.com
	3 Graduate Student, Department of Forestry,  National Chung Hsing University, Taichung 402, Taiwan.
	ecsgunro@gmail.com
	4 Professor, Department of Forestry, National Chung Hsing University, Taichung 402, Taiwan. * Corresponding author
	eric@nchu.edu.tw
	Thermal Stability of Glued Wood Joint Reinforced with Nanocrystalline Cellulose in Shear Loading
	The stress-strain behavior of joint components in the surrounding of oak dowels

	1 Researcher, Dr., Mendel University in Brno, Brno, Czech Republic* Corresponding author
	jaromir.milch@mendelu.cz
	2 Ph.D. student, Ing, Mendel University in Brno, Brno, Czech Republic
	Pavlina.suchomelova@mendelu.cz
	3 Researcher, Dr., Institute of Theoretical and Applied Mechanics of the Czech Academy of Sciences, Prague, Czech Republic
	4 Researcher, Dr., University Centre for Energy Efficient Buildings of Technical University in Prague, Prague, Czech Republic
	5 Researcher, Dr., Mendel University in Brno, Brno, Czech Republic
	6 Researcher, Dr., Institute of Theoretical and Applied Mechanics of the Czech Academy of Sciences, Prague, Czech Republic
	kunecky@itam.cas.cz
	Intensified Pulping Process to Produce High Value Materials from Underutilized Appalachian Hardwood Biomass
	Hierarchy of Efficient Carbon Displacement & Storage in Products

	Jan Tippner1*– Michal Kloiber2 – Jaroslav Hrivnák2 – Jan Zlámal1 – Václav Sebera1
	kloiber@itam.cas.cz,  kunecky@itam.cas.cz
	Abstract
	Introduction
	Materials & Methods
	Results and Discussion
	Prediction based on relationships between methods
	The influence of harvest period
	Summary and Conclusions
	Acknowledgements
	References

	Introduction
	Material and Methods
	Torrefaction and Sample Preparation
	Extractives and Ash Content Analysis
	Hemicellulose
	Lignin Content Determination
	Determination of cellulose content

	Result and discussion
	Moisture content (mc)
	Extractive
	Ash content
	Hemicellulose
	Lignin content (LC)
	Cellulose content (CC)

	Conclusion
	Acknowledgement
	Reference
	1 University of Natural Resources and Life Sciences, Vienna, Austria
	* Corresponding author: raphaela.hellmayr@boku.ac.at

	Composites 2 final.pdf
	Abstract
	Materials and Methods
	Conclusion

	References

	Business Marketing Regulations final.pdf
	1 Marketing Representative, Hoover Treated Wood Products, Inc., Thomson, GA, USA* Corresponding author
	meckhoff@frtw.com
	1 Ass.-Prof. PhD, Linnæus University,
	Inst. of Mechanical Engineering, Växjö, Sweden
	* Corresponding author
	Tobias.Schauerte@lnu.se
	2 Ph.D. candidate, Jönköping University, Inst. of Industrial Product Development, Production and Design, Jönköping, Sweden
	Alexander.Vestin@ju.se

	Wood Physics and mechanics final.pdf
	1 Introduction
	2 Aim and methodology
	3 References
	1 Graduate Researcher, University of Denver,  Denver, Colorado, USA
	yishi.lee@du.edu
	2 Professor, University of Denver,  Denver, Colorado, USA
	Mohammad.Mahoor@du.edu
	3 President, Utility Asset Management Inc., Denver, Colorado, USA
	Abstract
	Introduction
	Materials & Methods
	Problem statement
	Assumptions and boundary conditions.

	Numerical Method
	Empirical Method

	Results and Discussion
	Summary and Conclusions
	Acknowledgments
	References
	1 University of Natural Resources and Life Sciences, Vienna, Institute of Wood Technology and Renewable Materials, Austria
	2Kompetenzzentrum Holz GmbH , Linz, Austria
	3 University of Natural Resources and Life Sciences, Vienna, Institute of Chemistry of Renewable Resources, Austria
	* Corresponding author: rupert.wimmer@boku.ac.at

	Timber Engineering and Mass Timber final.pdf
	1 Ph.D. Student, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA *Corresponding author, sina.jahedi@oregonstate.edu
	2 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, lech.muszynski@oregonstate.edu
	3 Assistant Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, mariapaola.riggio@oregonstate.edu
	4 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, rakesh.gupta@oregonstate.edu

	Poster session final.pdf
	Activity of Organic Acids and their Synergy against the Wood-Decaying Fungus Coniophora puteana
	1 Introduction
	2 Materials and Methods
	2.1 Antifungal test
	2.2 Wood decay test

	3 Results
	3.1 Antifungal test
	3.2 Chemical retention in wood
	3.3 Wood decay test

	4 Discussion
	5 Conclusions
	6 References

	1 Graduate Student, University of Natural Resources and Life Sciences, Vienna, Austria * Corresponding author
	raphaela.hellmayr@boku.ac.at
	2 Professor, University of Natural Resources and Life Sciences, Vienna, Austria

	rupert.wimmer@boku.ac.at
	The Effect of Pore Size on Specific Capacitance for Activated Carbon Supercapacitors
	Sustainable Development – International Framework – Overview and Analysis in the Context of Forests and Forest Products with Quality

	1 Ph.D. Student, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA *Corresponding author, sina.jahedi@oregonstate.edu
	2 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, lech.muszynski@oregonstate.edu
	3 Assistant Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, mariapaola.riggio@oregonstate.edu
	4 Professor, Wood Science and Engineering, Oregon State University, Corvallis, OR, USA, rakesh.gupta@oregonstate.edu
	A Science Comic Poster: The Gender Diversity Tale in the US, Canada, Finland, and Sweden Forest Sector

	1 Graduate Researcher, University of Denver,  Denver, Colorado, USA
	yishi.lee@du.edu
	2 Professor, University of Denver,  Denver, Colorado, USA
	Mohammad.Mahoor@du.edu
	3 President, Utility Asset Management Inc., Denver, Colorado, USA
	Abstract
	Introduction
	Materials & Methods
	Problem statement
	Assumptions and boundary conditions.

	Numerical Method
	Empirical Method

	Results and Discussion
	Summary and Conclusions
	Acknowledgments
	References
	Reducing the set-recovery of surface-densified Scots Pine by furfuryl alcohol modification
	Using crack-growth experiments to study the moisture and thermal durability of MDF,OSB and PB
	Evaluation of a Renewable Wood Composite Sandwich Panel for Building Construction
	Dynamic Assessment of Dimensional Change of Wood-Based Composite Materials in Moist Environments
	INVESTIGATING THE THERMAL AND MECHANICAL PROPERTIES OF FLY ASH/METAKAOLIN-BASED GEOPOLYMER REINFORCED WITH ALIEN INVASIVE WOOD SPECIES

	1 MS Student, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	sameen.raut@uga.edu
	2 Associate Professor, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA, USA
	jdahlen@uga.edu
	Development of a Leach Resistant Fire Retardant System for Wood
	Mycelium-Assisted Bonding: Influence of the Aerial Hyphae on the Bonding Properties of White-Rot Modified Wood

	（a）
	Keywords: Air filtration; Cellulose nanocrystals; Electrospinning; PM2.5; PM10

	1 Post-doctoral Research Fellow, USDA Forest Service, Forest Products Laboratory, Madison, Wisconsin, USA, * Corresponding author
	kamalakanta.sahoo@usda.gov
	2 Supervisory Research Wood Scientist, USDA Forest Service, Forest Products Laboratory, Madison, Wisconsin, USA
	richard.d.bergman@usda.gov
	Data Science at the University of Primorska: Combining Fundamentals with Data and Challenges from Buildings, Wood and Processing Science
	Improvement of Weathering Performance of Painted Wood Applying Laser Micro Incisions
	Performance Test of Chairs - Joints Design by Use of Lower Tolerance Limits
	Mechanical Properties of 3D Printed Sustainable Bio-based Sandwich Structures

	1 Postdoctoral research fellow, Department of Forestry,
	National Chung Hsing University, Taichung 402, Taiwan.
	d9833004@mail.nchu.edu.tw
	2 College Student, College of Technology and Master of Science in Computer Science, University of North America, Virginia 22033, USA
	tonywuwu22@gmail.com
	3 Graduate Student, Department of Forestry,  National Chung Hsing University, Taichung 402, Taiwan.
	ecsgunro@gmail.com
	4 Professor, Department of Forestry, National Chung Hsing University, Taichung 402, Taiwan. * Corresponding author
	eric@nchu.edu.tw
	Thermal Stability of Glued Wood Joint Reinforced with Nanocrystalline Cellulose in Shear Loading
	The stress-strain behavior of joint components in the surrounding of oak dowels

	1 Researcher, Dr., Mendel University in Brno, Brno, Czech Republic* Corresponding author
	jaromir.milch@mendelu.cz
	2 Ph.D. student, Ing, Mendel University in Brno, Brno, Czech Republic
	Pavlina.suchomelova@mendelu.cz
	3 Researcher, Dr., Institute of Theoretical and Applied Mechanics of the Czech Academy of Sciences, Prague, Czech Republic
	4 Researcher, Dr., University Centre for Energy Efficient Buildings of Technical University in Prague, Prague, Czech Republic
	5 Researcher, Dr., Mendel University in Brno, Brno, Czech Republic
	6 Researcher, Dr., Institute of Theoretical and Applied Mechanics of the Czech Academy of Sciences, Prague, Czech Republic
	kunecky@itam.cas.cz
	Intensified Pulping Process to Produce High Value Materials from Underutilized Appalachian Hardwood Biomass
	Hierarchy of Efficient Carbon Displacement & Storage in Products

	Jan Tippner1*– Michal Kloiber2 – Jaroslav Hrivnák2 – Jan Zlámal1 – Václav Sebera1
	kloiber@itam.cas.cz,  kunecky@itam.cas.cz
	Abstract
	Introduction
	Materials & Methods
	Results and Discussion
	Prediction based on relationships between methods
	The influence of harvest period
	Summary and Conclusions
	Acknowledgements
	References

	Introduction
	Material and Methods
	Torrefaction and Sample Preparation
	Extractives and Ash Content Analysis
	Hemicellulose
	Lignin Content Determination
	Determination of cellulose content

	Result and discussion
	Moisture content (mc)
	Extractive
	Ash content
	Hemicellulose
	Lignin content (LC)
	Cellulose content (CC)

	Conclusion
	Acknowledgement
	Reference
	1 University of Natural Resources and Life Sciences, Vienna, Austria
	* Corresponding author: raphaela.hellmayr@boku.ac.at


	Internation Innovation final  2.pdf
	Suggestions for the Sustainable Development Goals of United Nations, Based on the 30year Kenaf Research and Development in Japan
	Kazuhiko Sameshima
	Kochi University, Japan
	Abstract
	Development of Nano-cellulose Based Thermal Insulating and Encapsulated Phase Change Materials for Energy Efficient Buildings
	Abstract
	Nature-inspired Sustainable Solutions for an Architectonic Environment – A Collection of Case Studies
	1 Associate, Dovetail Partners, Minneapolis, Minnesota, United States
	* Corresponding author. ed@dovetailinc.org
	2 President, Dovetail Partners, Minneapolis, Minnesota, United States
	Integrating Wood Science, Architecture, and Engineering in Research and Education: The TallWood Design Institute and the Renewable Materials Program at Oregon State University
	The Forest for the Trees: Understanding the Experiences of Female PhDs in Forestry-Related Academia


	Biodegradation and Preservation final 2.pdf
	1 Assistant professor, Mendel University in Brno, Brno, Czech Republic       * Corresponding author
	jan.baar@mendelu.cz
	Search for the Decay Resistant Scots pine, Pinus sylvestris L., Heartwood

	Influence of Thermo-Mechanical Timber Modification on the Decay and Mechanical Deterioration against Coniophora puteana
	1 INTRODUCTION
	1.1 Deterioration of wood by brown-rot fungi
	1.3 Aim of the study

	2 MaterialS and methods
	Modulus of rupture is presented on Figs. 7 and 8. The trend follows same trend as in modulus of elasticity. A notable detail is that pine samples with combined densification and thermal treatment are statistically clearly better than with thermal trea...
	Figures 7 and 8. Modulus of rupture (in MPa) of pine (left) and spruce (right) with different treatments after 8, 12 and 16 weeks of exposure to Coniophora puteana.
	5 Discussion
	There are clear evidences that combined densification and thermal treatment enhances decay resistance compared with sole densification or thermal treatment. This is probably partially due to decreased hygroscopicity and chemical changes in wood. Estee...
	In our study pace of deterioration of mechanical properties was moderate. Small size of the specimens required very short span in mechanical test, and ratio of sample height to span differed from the standard. Therefore, MOE and MOR values in this stu...
	6 References
	Results and Discussion





