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    Supporting Grid Image Analyses
  


  




	Creator:
	Rueppel, Talbot B.
	Abstract:
	Included are three PDF files containing enhanced percent wood failure estimates via Grid overlay for each of the three specimen populations.
	Resource Type:
	Image
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    Supporting Statistical Models for Fluorescence Spectrometry to Quantify Percent Wood Failure in Adhesive Bonds
  


  




	Creator:
	Rueppel, Talbot B.
	Abstract:
	Includes Partial Least Squares Regression and Univariate Linear model RStudio code and results in PDF form for each of the three specimen populations scanned by two different light sources. Also included is a generalized PDF document and RMarkdown document for predicting percent wood failure.
	Resource Type:
	Other
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    Teacher perceptions of training and pedagogical value of cross-reality and sensor data from smart buildings
  


  




	Creator:
	Rowe, Shawn, Riggio, Mariapaola, De Amicis, Raffaele, and Rowe, Susan R.
	Abstract:
	This paper discusses elementary, and secondary (K-12) teachers’ perceptions of cross-reality (XR) tools for data visualization and use of sensor data from the built environment in classroom curricula. Our objective was to explore the use of sensor-informed XR in the built environment and civil engineering (BECE) field to support K-12...
	Resource Type:
	Article
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    The “Catch-22” of Representation of Women in the Forest Sector: The Perspective of Student Leaders in Top Global Forestry Universities
  


  




	Creator:
	Larasatie, Pipiet, Barnett, Taylor, and Hansen, Eric
	Abstract:
	Although there are continuous efforts aimed at increasing gender diversity, the forest sector is still largely perceived as a male dominated field, indicated by a persistent masculine image. As a result, women are still underrepresented. Utilizing interviews, we found that greater representation of women in the forest sector is considered...
	Resource Type:
	Article
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    Data from: Methodology for comparing wood adhesive bond load transfer using digital volume correlation
  


  




	Creator:
	Ching, Daniel J., McKinley, Paige E., Kamke, Fred A., Zauner, Michaela, and Xiao, Xianghui
	Abstract:
	There is a lack of fundamental knowledge about the role which adhesive flow and infiltration plays in the micro-mechanical performance of wood adhesive bonds. This data set, for the first time, provides a way to study directly the relationship between adhesive flow and the micro-mechanics of wood adhesive bonds.

Specimens...
	Resource Type:
	Dataset
	Date Created:
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    Thermal degradation of bending properties of structural wood and wood-based composites
  


  




	Creator:
	Sinha, Arijit, Gupta, Rakesh, and Nairn, John A.
	Abstract:
	Wood and wood-based composites are being used extensively in single-family residential dwellings. Therefore, it is important to categorize their response when exposed to elevated temperatures for a sustained period of time. In fire-resistant design for wood structures, the main goal is to ensure that enough structural integrity is maintained, during...
	Resource Type:
	Article
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    Gravity and Wind Load Path Analysis of a Light-Frame and a Traditional Timber Frame Building
  


  




	Creator:
	Malone, Brian P., Miller, Thomas H., and Gupta, Rakesh
	Abstract:
	The objective of this study was to compare structural load path and system behavior of a light-frame (LF) and a timber frame (TF) structure. This load path analysis is part of a broader research effort that compares LF to TF residential structures. Structural analysis software was used to create a...
	Resource Type:
	Article
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    Effects of Roof Pitch and Gypsum Ceilings on the Behavior of Wood Roof Diaphragms
  


  




	Creator:
	Kirkham, William J., Gupta, Rakesh, and Miller, Thomas H.
	Abstract:
	Ten full-size (3.7×4.9m) plywood roof diaphragms were constructed using metal-plate-connected (MPC) common and hip wood trusses or joists, typical of single-family dwelling (SFD) construction. The specimens included three gable roof slopes of 33, 67, and 100%, a hip roof of 33% slope, and a flat roof, with a horizontal bottom...
	Resource Type:
	Article
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    Performance of partially and fully anchored wood-frame shear walls under earthquake loads
  


  




	Creator:
	Seaders, Peter, Miller, Thomas H., and Gupta, Rakesh
	Abstract:
	The objectives of this study were to evaluate the performance of wood-frame shear walls under monotonic, cyclic, and earthquake loads by: 1) comparing performance under each loading protocol; 2) evaluating effects of anchorage; and 3) eval-uating performance qualitatively and quantitatively with respect to code-deﬁned performance measures. Tests were conducted on...
	Resource Type:
	Article
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    Thermal degradation of bending strength of plywood and oriented strand board: a kinetics approach
  


  




	Creator:
	Sinha, Arijit, Nairn, John A., and Gupta, Rakesh
	Abstract:
	The construction industry has relied heavily on wood and wood-based composites, such as oriented strand board (OSB) and plywood for timber frame construction. Therefore, it is highly imperative to categorize the response of wood-based composites when exposed to elevated temperatures for a sustained period of time. The essence of fire-resistant...
	Resource Type:
	Article
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    Practical Analysis for Horizontal Diaphragm Design of Wood-Frame Single-Family Dwellings
  


  




	Creator:
	Kirkham, William J., Miller, Thomas H., and Gupta, Rakesh
	Abstract:
	Seismic design of wood-frame single-family dwellings’ (WFSFD) lateral force–resisting systems requires determination of the stiffness of horizontal diaphragms and shearwalls. During design, sizes and locations of shearwall openings are often changed, altering shearwall stiffness and loads and requiring a significant redesign effort. Rigid and tributary area method analyses are examined...
	Resource Type:
	Article
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    Thermal Degradation of Lateral Yield Strength of Nailed Wood Connections
  


  




	Creator:
	Sinha, Arijit, Gupta, Rakesh, and Nairn, John A.
	Abstract:
	This study investigated the effect of exposure to elevated temperature on the yield strength of single-shear nail connections when subjected to lateral loading. Solid sawn lumber and laminated veneer lumber were used as framing members and two different thicknesses of both oriented strand board and plywood were used as the...
	Resource Type:
	Article
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    A procedure for rapid visual screening for seismic safety of wood-frame dwellings with plan irregularity
  


  




	Creator:
	Lucksiri, Kraisorn, Miller, Thomas H., Gupta, Rakesh, Pei, Shiling, and van de Lindt, John W.
	Abstract:
	This paper highlights the development of a rapid visual screening (RVS) tool to quickly identify, inventory, and rank residential buildings that are potentially seismically hazardous, focusing on single-family, wood-frame dwellings with plan irregularity. The SAPWood software was used to perform a series of nonlinear time-history analyses for 480 representative models,...
	Resource Type:
	Article
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    Database-assisted design methodology to predict wind-induced structural behavior of a light-framed wood building
  


  




	Creator:
	Mensah, Akwasi F., Datin, Peter L., Prevatt, David O., Gupta, Rakesh, and van de Lindt, John W.
	Abstract:
	This study investigates the applicability of the database-assisted design (DAD) methodology to predict structural reactions in a light-framed wood structure subjected to fluctuating wind pressures. Structural influence functions were determined on a 1/3-scale light-frame wood structure, which was then subjected to a wind flow, while the surface pressures and structural...
	Resource Type:
	Article
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    Probabilistic procedure for wood-frame roof sheathing panel debris impact to windows in hurricanes
  


  




	Creator:
	Dao, Thang N., van de Lindt, John W., Prevatt, David O., and Gupta, Rakesh
	Abstract:
	The assessment of losses during extreme events such as hurricanes is important for performance-based design of residential buildings. In this paper, a methodology for estimating the probability of debris impact, specifically roof sheathing panels, to windows as a result of hurricanes is introduced and applied to a series of illustrative...
	Resource Type:
	Article
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    Tsunami bore forces on a compliant residential building model
  


  




	Creator:
	van de Lindt, John W., Gupta, Rakesh, Garcia, Rachel A., and Wilson, Jebediah
	Abstract:
	The forces exerted on light-frame wood buildings as a result of surge and waves are not fully understood. With a better understanding of these types of forces, it may eventually be possible to build coastal structures to better withstand the loads. In this paper, a recent two part experimental study...
	Resource Type:
	Article
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    Development and evaluation of new curing agents derived from glycerol for formaldehyde-free soy-based adhesives in wood composites
  


  




	Creator:
	Huang, Jian, Gu, Kai, and Li, Kaichang
	Abstract:
	Abstract: Three novel curing agents ( I , II , and III) were synthesized
from epichlorohydrin and ammonium hydroxide.
The combinations of soy flour (SF) with one of the curing
agents (SF- I , SF- II , and SF- III ) were investigated as adhesives
for making interior plywood. Water...
	Resource Type:
	Article
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    Thermal degradation of bending properties of structural wood and wood-based composites
  


  




	Creator:
	Sinha, Arijit, Gupta, Rakesh, and Nairn, John A.
	Abstract:
	Wood and wood-based composites are being used extensively in single-family residential dwellings. Therefore, it is important to categorize their response when exposed to elevated temperatures for a sustained period of time. In fire-resistant design for wood structures, the main goal is to ensure that enough structural integrity is maintained, during...
	Resource Type:
	Article
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    Performance of wood treated with prospective organic surface protectants upon outdoor exposure: FTIR spectroscopic analysis of weathered surfaces
  


  




	Creator:
	Schauwecker, Christoph F., McDonald, Armando G., and Morrell, Jeff J.
	Abstract:
	Visual appeal of wood is as important as its
structural integrity in outdoor applications. Discoloration
and checking of wood favor the utilization of alternative
materials for outdoor cladding and decking. Lignin depolymerization
is one of the critical processes leading to
weathering. In the present paper, the potential of different
classes...
	Resource Type:
	Article



    

  




  
    
    
      

  
      
        20. 
      
    Cradle-to-Gate Life-Cycle Inventory and Impact Assessment of Wood Fuel Pellet Manufacturing from Hardwood Flooring Residues in the Southeastern United States
  


  




	Creator:
	Reed, Daniel, Bergman, Richard, Kim, Jae-Woo, Taylor, Adam, Harper, David, Jones, David, Knowles, Chris, and Puettmann, Maureen E.
	Abstract:
	In this article, we present cradle-to-gate life-cycle inventory (LCI) data for wood fuel pellets manufactured in the Southeast United States. We surveyed commercial pellet manufacturers in 2010, collecting annual production data for 2009. Weighted-average inputs to, and emissions from, the pelletization process were determined. The pellet making unit process was...
	Resource Type:
	Article
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    Spring temperature responses of oaks are synchronous with North Atlantic conditions during the last deglaciation
  


  




	Creator:
	Voelker, Steven L., Noirot-Cosson, Paul-Emile, Stambaugh, Michael C., McMurry, Erin R., Meinzer, Frederick C., Lachenbruch, Barbara, and Guyette, Richard P.
	Abstract:
	Paleoclimate proxies based on the measurement of xylem cell anatomy have rarely been developed across the temperature range of a species or applied to wood predating the most recent millennium. Here we describe wood anatomy-based proxies for spring temperatures in central North America from modern bur oaks (Quercus macrocarpa Michx.)....
	Resource Type:
	Article
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    Damage Assessment of a Full-Scale Six-Story Wood-Frame Building Following Triaxial Shake Table Tests
  


  




	Creator:
	van de Lindt, John W., Gupta, Rakesh, Pei, Shiling, Tachibana, Kazuki, Araki, Yasuhiro, Rammer, Douglas, and Isoda, Hiroshi
	Abstract:
	In the summer of 2009, a full-scale midrise wood-frame building was tested under a series of simulated earthquakes on the world's largest shake table in Miki City, Japan. The objective of this series of tests was to validate a performance-based seismic design approach by qualitatively and quantitatively examining the building's...
	Resource Type:
	Article



    

  




  
    
    
      

  
      
        23. 
      
    Risk analysis procedure for woodframe roof sheathing panel debris impact to windows in hurricanes
  


  




	Creator:
	Dao, Thang N., van de Lindt, John W., Prevatt, David O., and Gupta, Rakesh
	Abstract:
	The assessment of losses during extreme events such as hurricanes is important for performance-based design of residential buildings. In this paper, a methodology for estimating the risk of debris impact, specifically roof sheathing panels, to windows as a result of hurricanes is introduced and applied to an illustrative example. The...
	Resource Type:
	Article
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    Wood Pole Maintenance Manual : 2012 Edition
  


  




	Creator:
	Morrell, Jeffrey J.
	Abstract:
	The specification, inspection, and remedial treatment of utility poles are addressed. Included are discussions of enhancing specifications for improved performance, techniques for detecting decay and other defects, and chemical treatments available for arresting decay of poles in service.
	Resource Type:
	Technical Report
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    Determination of local material properties of OSB sample by coupling advanced imaging techniques and morphology-based FEM simulation
  


  




	Creator:
	Sebera, Vaclav and Muszynski, Lech
	Abstract:
	The goal was to determine local mechanical properties inside of oriented strand board (OSB) based on a realistic morphology-based finite element (FE) model and data acquired from a physical test performed on the same material. The spatial information and local grayscale intensity from CT-scans obtained from small OSB sample was...
	Resource Type:
	Article
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    A procedure for rapid visual screening for seismic safety of wood-frame dwellings with plan irregularity
  


  




	Creator:
	Lucksiri, Kraisorn, Miller, Thomas H., Gupta, Rakesh, Pei, Shiling, and van de Lindt, John W.
	Abstract:
	This paper highlights the development of a rapid visual screening (RVS) tool to quickly identify, inventory, and rank residential buildings that are potentially seismically hazardous, focusing on single-family, wood-frame dwellings with plan irregularity. The SAPWood software was used to perform a series of nonlinear time-history analyses for 480 representative models,...
	Resource Type:
	Article
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    Physical models as an aid for teaching wood anatomy
  


  




	Creator:
	Lachenbruch, Barbara
	Abstract:
	Student activities and instructor-made models are described to facilitate and encourage other instructors to develop their own appropriate activities and models for teaching the three-dimensional structure of wood.
The teaching activities include making several annual rings with straws pushed into clay, drawing wood’s structure onto a piece of paper that...
	Resource Type:
	Article
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    Antisense down-regulation of 4CL expression alters lignification, tree growth and saccharification potential of field-grown poplar
  


  




	Creator:
	Voelker, Steven L., Lachenbruch, Barbara, Meinzer, Frederick C., Jourdes, Michael, Ki, Chanyoung, Patten, Ann M., Davin, Laurence B., Lewis, Norman G., Tuskan, Gerald A., Gunter, Lee, Decker, Stephen R., Selig, Michael J., Sykes, Robert, Himmel, Michael E., Kitin, Peter, Shevchenko, Olga, and Strauss, Steven H.
	Abstract:
	Transgenic down-regulation of the Pt4CL1 gene family encoding 4-coumarate:coenzyme A ligase (4CL) has been reported as a
means for reducing lignin content in cell walls and increasing overall growth rates, thereby improving feedstock quality for
paper and bioethanol production. Using hybrid poplar (Populus tremula 3 Populus alba), we applied this...
	Resource Type:
	Article
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    Reduced wood stiffness and strength, and altered stem form, in young antisense 4CL transgenic poplars with reduced lignin contents
  


  




	Creator:
	Voelker, S. L., Lachenbruch, Barbara, Meinzer, Frederick C., and Strauss, S. H.
	Abstract:
	• Reduced lignin content in perennial crops has been sought as a means to
improve biomass processability for paper and biofuels production, but it is unclear
how this could affect wood properties and tree form.
• Here, we studied a nontransgenic control and 14 transgenic events containing
an antisense 4-coumarate:coenzyme...
	Resource Type:
	Article
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    Tyloses and phenolic deposits in xylem vessels impede water transport in low-lignin transgenic poplars: a study by cryo-fluorescence microscopy
  


  




	Creator:
	Kitin, Peter, Voelker, Steven L., Meinzer, Frederick C., Beeckman, Hans, Strauss, Steven H., and Lachenbruch, Barbara
	Abstract:
	Of 14 transgenic poplar genotypes (Populus tremula × Populus alba) with antisense 4-coumarate:coenzyme A ligase that were grown in the field for 2 years, five that had substantial lignin reductions also had greatly reduced xylem-specific conductivity compared with that of control trees and those transgenic events with small reductions in...
	Resource Type:
	Article
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    The blind men and the elephant: The impact of context and scale in evaluating conflicts between plant hydraulic safety and efficiency
  


  




	Creator:
	Meinzer, Frederick C., McCulloh, Katherine A., Lachenbruch, Barbara, Woodruff, David R., and Johnson, Daniel M.
	Abstract:
	Given the fundamental importance of xylem safety and efficiency for plant survival and fitness, it is not surprising that these are among the most commonly studied features of hydraulic architecture. However, much remains to be learned about the nature and universality of conflicts between hydraulic safety and efficiency. Although selection...
	Resource Type:
	Article
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    Transgenic poplars with reduced lignin show impaired xylem conductivity, growth efficiency and survival
  


  




	Creator:
	Voelker, Steven L., Lachenbruch, Barbara, Meinzer, Frederick C., Kitin, Peter, and Strauss, Steven H.
	Abstract:
	We studied xylem anatomy and hydraulic architecture in 14 transgenic insertion events and a control line of hybrid poplar (Populus spp.) that varied in lignin content. Transgenic events had different levels of down‐regulation of two genes encoding 4‐coumarate:coenzyme A ligase (4CL). Two‐year‐old trees were characterized after growing either as free‐standing...
	Resource Type:
	Article
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    Climate-related trends in sapwood biophysical properties in two conifers: avoidance of hydraulic dysfunction through coordinated adjustments in xylem efficiency, safety, and capacitance.
  


  




	Creator:
	Barnard, David M., Meinzer, Frederick C., Lachenbruch, Barbara, McCulloh, Katherine A., Johnson, Daniel M., and Woodruff, David R.
	Abstract:
	In the Pacific north-west, the Cascade Mountain Range blocks much of the precipitation and maritime influence of the Pacific Ocean, resulting in distinct climates east and west of the mountains. The current study aimed to investigate relationships between water storage and transport properties in populations of Douglas-fir (Pseudotsuga menziesii) and...
	Resource Type:
	Article
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    An Annual Pattern of Native Embolism in Upper Branches of Four Tall Conifer Species
  


  




	Creator:
	McCulloh, Katherine A., Johnson, Daniel M., Meinzer, Frederick C., and Lachenbruch, Barbara
	Abstract:
	Premise of the study: The Pacific Northwest of North America experiences relatively mild winters and dry summers. For the
tall coniferous trees that grow in this region, we predicted that loss in the hydraulic conductivity of uppermost branches would
be avoided because of difficulty reversing accumulated emboli in xylem that...
	Resource Type:
	Article
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    Coordination of leaf structure and gas exchange along a height gradient in a tall conifer
  


  




	Creator:
	Woodruff, D. R., Meinzer, Frederick C., Lachenbruch, Barbara, and Johnson, D. M.
	Abstract:
	The gravitational component of water potential and frictional resistance during transpiration lead to substantial reductions in leaf water potential (Ψl) near the tops of tall trees, which can influence both leaf growth and physiology. We examined the relationships between morphological features and gas exchange in foliage collected near the tops...
	Resource Type:
	Article



    

  




  
    
    
      

  
      
        36. 
      
    A comparison of daily water use estimates derived from constant-heat sap-flow probe values and gravimetric measurements in pot-grown saplings.
  


  




	Creator:
	McCulloh, Katherine A., Winter, Klaus, Meinzer, Frederick C., Garcia, Milton, Aranda, Jorge, and Lachenbruch, Barbara
	Abstract:
	Use of Granier-style heat dissipation sensors to measure sap flow is common in plant physiology, ecology and hydrology. There has been concern that any change to the original Granier design invalidates the empirical relationship between sap flux density and the temperature difference between the probes. Here, we compared daily water...
	Resource Type:
	Article



    

  




  
    
    
      

  
      
        37. 
      
    Impacts of tree height on leaf hydraulic architecture and stomatal control in Douglas-fir
  


  




	Creator:
	Woodruff, David R., McCulloh, Katherine A., Warren, Jeffrey M., Meinzer, Frederick C., and Lachenbruch, Barbara
	Abstract:
	This study investigated the mechanisms involved in the
regulation of stomatal closure in Douglas-fir and evaluated
the potential impact of compensatory adjustments in
response to increasing tree height upon these mechanisms.
In the laboratory, we measured leaf hydraulic conductance
(Kleaf) as leaf water potential (Yl) declined for comparison
with in...
	Resource Type:
	Article
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    Genetic variation in basic density and modulus of elasticity of coastal Douglas-fir
  


  




	Creator:
	Johnson, G. R. and Gartner, Barbara L.
	Abstract:
	Douglas-fir trees from 39 open-pollinated families at four test locations were assessed to estimate heritability of modulus of elasticity (MOE) and basic density. After trees were felled, sound velocity was measured on 4-m logs with the Director HM200. Disks were taken to estimate dry and green wood density; dynamic MOE...
	Resource Type:
	Article



    

  




  
    
    
      

  
      
        39. 
      
    Transpiration-induced axial and radial tension gradients in trunks of Douglas-fir trees
  


  




	Creator:
	Domec, Jean-Christophe, Meinzer, Frederick C., Gartner, Barbara L., and Woodruff, D.
	Abstract:
	We determined the axial and radial xylem tension gradients in trunks of young Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco) trees. Axial specific conductivity (ks-a) and sap flux density (Js) were measured at four consecutive depths within the sapwood at a stem height of 1 m. By definition, at a given position...
	Resource Type:
	Article
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    Influence of Bravo fungicide applications on wood density and moisture content of Swiss needle cast affected Douglas-fir trees
  


  




	Creator:
	Johnson, G. R., Gartner, Barbara L., Maguire, Doug, and Kanaskied, Alan
	Abstract:
	Wood density, moisture content, tracheid width and cell wall size were examined in trees from plots that were sprayed for 5 years with chlorothalonil (Bravo®) fungicide to reduce the impact of Swiss needle cast (SNC) and from trees in adjacent unsprayed plots. The unsprayed (more heavily diseased) trees had significantly...
	Resource Type:
	Article
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    Xylem hydraulic safety margins in woody plants: coordination of stomatal control of xylem tension with hydraulic capacitance
  


  




	Creator:
	Meinzer, Frederick C., Johnson, Daniel M., Lachenbruch, Barbara, McCulloh, Katherine A., and Woodruff, David R.
	Abstract:
	1. The xylem pressure inducing 50% loss of hydraulic conductivity due to embolism 
widely used for comparisons of xylem vulnerability among species and across aridity 
However, despite its utility as an index of resistance to catastrophic xylem failure 
drought, P5o may have no special physiological relevance in the context of...
	Resource Type:
	Article
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    Dynamic variation in sapwood specific conductivity in six wood species
  


  




	Creator:
	Domec, Jean-Christophe, Meinzer, Frederick C., Lachenbruch, Barbara, and Housset, Johann
	Abstract:
	Our goals were to quantify how non-embolism-inducing pressure gradients influence trunk sapwood specific conductivity (ks) and to compare the impacts of constant and varying pressure gradients on ks with KCl and H2O as the perfusion solutions. We studied six woody species (three conifers and three angiosperms) which varied in pit...
	Resource Type:
	Article
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    Effects of bark thickness estimates on optimal log merchandising
  


  




	Creator:
	Marshall, Hamish D., Murphy, Glen E., and Lachenbruch, Barbara
	Abstract:
	Bark plays a critical role in the life of a tree when it is standing. Once the tree is felled, however, bark has minimal value and
may be a net financial loss to the forest industry. Because of bark’s limited worth, logs are often bought and sold based on under...
	Resource Type:
	Article
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    Height-related trends in leaf xylem anatomy and shoot hydraulic characteristics in a tall conifer:  safety versus efficiency in foliar water transport
  


  




	Creator:
	Woodruff, D. R., Meinzer, Frederick C., and Lachenbruch, Barbara
	Abstract:
	• Hydraulic vulnerability of Douglas-fir (Pseudotsuga menziesii) branchlets
decreases with height, allowing shoots at greater height to maintain hydraulic
conductance (Kshoot) at more negative leaf water potentials (Ψl).
• To determine the basis for this trend shoot hydraulic and tracheid anatomical
properties of foliage from the tops of Douglas-fir trees...
	Resource Type:
	Article
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    Within-stem variation of respiration in Pseudotsuga menziesii (Douglas-fir) trees
  


  




	Creator:
	Pruyn, Michele L., Gartner, Barbara L., and Harmon, Mark E.
	Abstract:
	•    A technique for measuring in vitro respiration was investigated to understand why rates were higher than those reported in vivo and to elucidate trends within mature Pseudotsuga menziesii (Douglas‐fir) trees.
    
•    Extracted increment cores were divided into 3–4 radial depths and a gas chromatograph was used to compare respiration...
	Resource Type:
	Article
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    Compression wood has little impact on the water relations of Douglas-fir (Pseudotsuga menziesii) seedlings despite a large effect on shoot hydraulic properties
  


  




	Creator:
	Spicer, Rachel and Gartner, Barbara L.
	Abstract:
	• Compression wood has been shown to reduce stem permeability, but it is not known to what extent it affects leaf‐level processes. Here, we report whole‐plant hydraulic properties of Douglas‐fir (Pseudotsuga menziesii) seedlings induced to form varying amounts of compression wood.

• Seedlings were grown under three bending treatments to...
	Resource Type:
	Article
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    Moving water well: comparing hydraulic efficiency in twigs and trunks of coniferous, ring-porous, and diffuse-porous saplings from temperate and tropical forests
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