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Abstract 
 
The aim of this research project has been to identify and propagate novel naturally 
occurring hardwood varieties with decorative wood. As well, we hope worked towards 
improving the propagation of two known hardwood species for future application in the 
plantation forestry industry. As such, the main goals of this study have been to 1. Locate 
and sample trees displaying wood defects, and 2. To subsequently propagate trees with 
suspected figured wood in tissue culture and 3. To develop efficient propagation 
techniques for both curly birch hybrid aspen.  This paper will outline both the means 
used to locate trees of interest from diverse regions of British Columbia, the types of 
figured wood and tissue collected, and the interim results of the regeneration process 
with respect to successful surface sterilization techniques, plant growth hormone 
regulator concentrations and ratios that have proven successful in successive stages of 
propagation (callus induction, shoot induction, root induction, etc.), as well as current 
shoot induction media trials that we hope will prove successful for certain lines that have 
shown resistance to shoot regeneration in culture. To date, we have been successful in 
our collection of figured wood material for propagation in tissue culture, and the plant 
regeneration process is well underway. Proof of concept has already been established in 
our laboratory with the regeneration of curly birch from apical buds and leaves. 
Regenerated curly birch trees are now in their third year of growth, and are displaying 
the beginnings of curly/abnormal wood traits in the base of their stems.  More recently, 
we have regenerated hybrid aspen using the same protocol for our figured wood lines 
and determined optimal rooting conditions through rooting experiments in vitro. Finally, 
this paper will provide directions and implications for further research that will be 
continued through the BC Forest Science Program in 2005/06. 
 
Introduction 
 
High values of wood are usually due to rare features involving color, luster, grain and 
figure (Beals and Davis, 1977). Figured wood such as those shown in Figure 1 have 
been used in exclusive furniture, decorative items, knife and gun stocks, and music 
instruments for centuries. The rarity of figured wood can largely be attributed to the 
limited knowledge of its causes, in part because wood with a figure often develop in 
relatively old trees, which prevents a timely assessment of its cause. In many cases, 
attractive figure occurs only in parts of a tree, suggesting that it may be due to external 
factors such as abiotic and biotic stress. It is entirely possible that different stress 
conditions cause different types of figured wood, and that some species are more 
susceptible than others to stress conditions. However, little research has been done to 
investigate the role of genetics in the development of figured wood.  Previous studies 
with birdseye maple, a highly valued figured wood variety, have shown to be 
inconclusive in determining whether or not environmental factors play a role in the 
birdseye figure (Bragg DC et al 1997).  Other studies have demonstrated that some 
varieties can attribute their figured traits to genetics, such as in the case of the curly 
birch (Betula pendula var. carelica; Heikinheimo, 1951).  These trees display a unique 



morphology compared to wild type, in that the stem shows consistent swellings/ bulges 
throughout (see Figure 2a).   
 In this study, we are looking primarily for stable genetic events that result in 
abnormal wood formation. Therefore we intend to test as many samples of figure forming 
wood cambiums as possible whether abnormal wood development is transferred by in 
vitro micro propagation. In this process bacteria and fungi will be removed by treatment 
with antibiotics and fungicides, leaving stable genetic modifications/mutations or viral 
infections as the most likely causes of transmitted abnormalities in wood formation The 
fact that figured wood usually occurs in parts of trees may be seems hard to reconcile 
with possible stable genetic modification. However, genetically modified sectors can be 
created by dominant genetic mutations, by epigenetic modification such as methylation 
of specific genes, by integration of transposable elements, viral or bacterial genes into 
the plant genome (reviewed in Srivastava, 2001). If a propagated tree displays wood 
traits similar to that of its parent tree, then a genetic basis to that particular wood 
formation is likely. If such defective wood can be propagated and has a genetic cause 
and has a decorative value, then we have the prospect of generating a new variety for 
future forestry plantation industries. 
 The purpose of this project is to promote the silviculture of particularly valuable 
hardwoods in BC. The specific objectives are: 1. To identify and propagate novel 
naturally occurring hardwood varieties with figured wood, and 2. To develop efficient 
propagation technology for hybrid aspen (Populus tremuloides x Populus tremula) and 
the figured wood varieties commonly referred to as curly birch (Betula pendula var. 
carelica).  
 
 
Methods 
 
Figure 2 provides a schematic diagram of the plant regeneration process from start to 
finish; here we will go into further details of the methods used in each step of the 
propagation procedure. 
 
Collection of woody shoots, cambium, and green tissue: 
Towards this end, there are several ways that we have gone about sourcing out trees of 
interest for sampling: 1. Industry association/government contacts were established and 
assistance was requested from field professionals and private landowners in locating 
trees with abnormal wood traits, 2. Contacts with organizations that 
sell/source/mill/distribute figured wood varieties were made for their input and 
assistance, 3. A project website outlining the details of our research along with photos 
and information on how interested individuals can get involved has been designed and 
posted (www.sfu.ca/biology/faculty/mattsson/wood), 4.Notices of our research and 
request for assistance were posted in publications that are distributed to individuals 
affiliated with the wood/forest industry, 5. Bulletins were sent to logging/woodlands 
management companies to request assistance from forest workers in locating trees of 
interest, 6. Contacts were established with researchers who have a similar interest in 
and/or previous experience with figured wood for input and possible collaboration, and 7. 
Field trips to selected locations in BC for sampling trees of interest were organized and 
carried out, based on responses received from forest professionals.  
 
Field searches were carried out throughout BC during the spring and summer of 2004, 
whereby material was collected from trees harbouring suspected figured wood traits.  
Material included woody twigs with live vascular cambia in tact, branches with green 



leaves/petioles, and in some cases core samples were taken which would yield a sample 
of suspected figured wood along with cambium and bark in a cylindrical 3cm depth by 
2cm width core.  At times we were unable to obtain permission for collecting core 
samples from affected wood, in which case green samples were taken from the affected 
area of the tree if and when there were shoots proliferating from the figured wood area, 
in lieu of cambium.  Collected samples were stored in plastic, airtight bags and were 
refrigerated until further use. 
 
Propagation of tissue in culture: 
 
Surface Sterilization 
Surface sterilization was originally carried out as follows: 
Samples were removed from their refrigerated plastic bags, rinsed and scrubbed to 
remove excessive debris.  They were then cut into small pieces of about 6 inches in 
length and put into 50mL falcon tubes containing surface sterilization solution that was 
composed of 15% bleach solution along with 1-2 drops of Tween ® 20.  Tissue samples 
were shaken manually and continuously in 15% bleach solution for 15 minutes.  They 
were then rinsed three times with autoclaved water under sterile conditions.  This 
procedure has proven sufficient for green tissue (e.g. leaves, buds, etc.), though wood 
cambium samples in vitro did not respond well to this sterilization treatment in that they 
showed fungal and bacterial infection within days of plating in culture.  
To improve sterile conditions in vitro, a trial method of surface sterilization for cambium 
samples was carried out with quilted maple wood samples using 70% ethanol as follows: 
wood samples (including a small amount of bark, cambium and wood) were rinsed and 
scrubbed as per our original technique, then cut into small squares of about 3cm long by 
2cm wide and deep, so as to keep the cambium protected on both sides by either wood 
or bark.  3-4 pieces were then transferred to the 50mL falcon tubes and rinsed in 70% 
ethanol for 1min, then rinsed three times with autoclaved water under sterile conditions.  
Some quilted maple samples were sterilized using our original method (15% bleach 
solution) as a control measure to determine which sterilization technique would yield less 
contaminated plates in culture.  A scalpel was then used to cut off bark from the 
sterilized samples so as to expose the live cambium tissue for callus induction.  In total, 
2 plates contained cambium samples sterilized by our original method, while 4 contained 
samples that were sterilized using the ethanol procedure. 
 
Callus Induction 
Sterilized tissue was plated onto sterile petri dishes containing callus induction media 
(CIM), a composition of plant growth regulators that was taken from an effective protocol 
previously used in the regeneration of a variety of cottonwood hybrids (Han KH et al 
2000).  The CIM consisted of the following plant growth regulators: 
Per 500 mL Murashige and Skoog (MS) (1962) media: 50 μL BA 5mM stock, 50 μL NAA 
50 mM stock, 50 μL 2,4,D 50 mM stock, 543 μL Zeatin 0.46 mM stock.  1 mL Timentin 
was also added to CIM as an antibiotic measure.  Samples were subcultured once every 
1-2 weeks in order to control and prevent fungal/bacterial contamination. 
 
Shoot Induction 
Once substantial calli were formed, calli were cut into smaller pieces and then plated 
onto sterile shoot induction medium (SIM), a composition that was taken from the same 
protocol used above in the regeneration of cottonwoods (Han KH et al 2000).  The SIM 
consisted of the following plant growth regulators: 



Per 500 mL MS media: 100 μL BA 50 mM, 10 μL NAA 50 mM, and 10.87 mL Zeatin 0.46 
mM stock.  At this point, samples were not as susceptible to bacterial and fungal 
infection as in the early stages of callus induction; as such, samples were subcultured 
every 2-3 weeks or as needed.   
Upon noticing resistance to shoot induction in several of our lines (with exception to the 
hybrid aspen samples), we decided to perform shoot induction trials using other plant 
hormone combinations that have shown success in previous micro-propagation studies 
(Wilhelm E 1999).  Table 1 illustrates the concentrations of thidiazuron (TDZ) and 6-
benzyladenine (BA) used in this trial as compared with the original SIM media (control).  
For our purposes, we used only those TDZ and BA concentration combinations that 
demonstrated optimal shoot induction in previous studies (Wilhelm E 1999). 
 
Table 1.  Experimental phytohormone/media combinations for determination of species-
specific optimal conditions for shoot regeneration in existing tissue culture samples.  
Samples used in this trial included figured maple, chestnut burl, aspen burl, tilia burl and 
quilted maple. 
 
Trial  Plant Growth Regulator Concentrations   Media 
   

TDZ*  BA*  NAA*  Zeatin 
  (μM)  (μM)  (μM)  (μM) 
 
1.  0.04  1.0   ----   ----  MS 
2.  0.08  1.0   ----   ----  MS 
3. (control)  ----  10.0  1.0  10  MS 
 
*Abbreviations: TDZ = thidiazuron, BA = 6-benzyladenine, NAA = α-napthaleneacetic 
acid, MS = Murashige & Skoog media. 
 
Root Induction 
Once shoots begin to proliferate from callus tissue, they will be cut and planted into 
300mL airtight magenta boxes containing 1/2MS media along with 0.5μM indole-3-
butyric acid (IBA).  IBA is a well-known root-inducing plant growth hormone, and was 
also used in the above-mentioned protocol for regeneration of cottonwood varieties (Han 
KH 2000).  Once roots are established in culture, the regenerated seedlings are ready 
for transfer to soil under greenhouse (non-sterile) conditions. 
 
Rooting experiments using hybrid aspen shoots 
Rooting experiments were carried out in June and August of 2004 using regenerated 
shoots from a selected hybrid aspen line (A2) being propagated in culture, with the 
purpose of determining optimal IBA concentrations for root induction.  Hybrid aspen 
cambium samples (also listed in table 2) were propagated in culture using the same 
surface sterilization, CIM and SIM as the figured wood samples.  They responded well to 
SIM, and proliferating shoots were cut and transplanted into 500mL airtight containers 
containing ½MS media along with varying concentrations of IBA:  Shoots of length less 
than 5mm were used in the June trial, and after observing rooting difficulties with these 
relatively short shoots, we used only shoots greater than 20mm in length in the August 
trial to determine if shoot length affected rooting in vitro.  24 shoots were planted onto 
dimethyl sulfoxide (DMSO) for control, and 12 shoots each were planted onto 0.125μM, 



0.5 μM, and 1.0 μM IBA.  Shoots were examined at regular intervals over 21-25 days for 
root growth. 
 
 
 
Results 
 
Below we will first describe our experimental results on the propagation of curly birch 
and hybrid aspen as they provide a frame work for the propagation of trees that we have 
identified as potentially containing valuable figured wood.  
 
Proof of in vitro propagation concept with curly birch and hybrid aspen. 
As previously mentioned, proof of concept has already been established in our 
laboratory with the successful in vitro regeneration of curly birch from spring buds and 
leaves taken from a cultivated curly birch stand at BC Ministry of Forests’ Skimikin Seed 
Orchard near Salmon Arm, BC (see examples of curly birch individual phenotypes in 
figure 3).  Figures 4b and c show a regenerated young curly birch tree in its third year of 
growth, and it is evident that the base of stem is beginning to show the abnormal 
swellings that are characteristic of the curly birch phenotype, as shown in an adult tree in 
figure 4a.  More recently, we have regenerated hybrid aspen lines in vitro from woody 
and green shoots taken from a 15-year-old hybrid aspen stand at Skimikin Orchard, and 
they have responded well in all stages of the propagation process (see figure 5).  See 
results of rooting experiments below and as illustrated in figure 6. . 
 
Collection of cambium/tissue samples 
Wood/tissue samples collection data from the 2004 growing season are listed in Table 
2a, which includes sampling date, location (with GPS coordinates listed where possible), 
type of tissue sampled, and a description of observed wood characteristics that may or 
may not be observed in the regenerated tree.  Figures 7 through 12 illustrate the types of 
abnormal wood traits we’ve been looking for and the tree varieties from which we’ve 
sampled either green or wood tissue for propagation in the lab.  Figure 7 displays the 
interesting phenomenon of multiple-burled aspen stands located near Fort St. James, 
BC.  Aspen trees harbouring multiple burls throughout the stem were located in several 
discrete stands throughout an area surrounded by wild type aspen and spruce forests.  
Burl shoots were collected, along with dried burl portions of a fallen tree stem.  Figure 
7d) shows a magnified view of the highly decorative burl wood as compared to 7e), a 
radial cut of the straight-grained stem wood from the same tree.   
Apart from stands of multiple-burled aspen, most of the other multiple-burled trees were 
found alone among wild-type individuals of the same species.  In figure 8, for example, a 
multiple-burled maple (Acer macrophyllum) located outside of Victoria, BC was found 
amongst a stand of normal maple trees.  One region of the stem shown in 8d) shows an 
old tangential cut to the burl wood, exposing the decorative patterns unique to the burl.  
Shoots have recently been collected from a burl growth (figure 8c) on this tree for future 
propagation in tissue culture. 
Another highly valued figured hardwood variety is quilted maple, and we are now 
regenerating cambium samples that were taken from a fallen tree that was located 
outside of Duncan, BC.  The quilted maple tree had fallen into a large creek, and as 
such was partially submerged in cold water.  Fortunately the cold water bath acted as 
refrigeration for most of the stem surface, which kept the cambium alive until collection 
was possible.  We were able to cut tangential pieces off the stem that included bark, live 
cambium and wood displaying the quilted maple phenotype as shown in figure 9. 



Figures 10 through 12 illustrate other hardwood varieties displaying wood defects from 
which we collected mainly green shoots and woody twigs for propagation in tissue 
culture. 
 
Regeneration of tissues in culture: interim results  
 
Surface sterilization 
As previously mentioned, cambium samples seemed to be more resistant to fungal and 
bacterial infection than green tissue in culture, so we tried a new method of surface 
sterilization using the quilted maple cambium samples.  4 out of the 4 plates containing 
cambium samples that were sterilized using the 70% ethanol procedure remained 
contamination-free, while both plates that contained samples sterilized in our original 
bleach solution were discarded due to contamination within one week of plating.  
Furthermore, the samples that underwent sterilization via 70% ethanol have exhibited 
excellent calli formation to date, and as such this method has proven a viable alternative 
to bleach when sterilizing cambium samples in the future.  It should be noted that many 
of the samples taken during the 2004 summer season were not sterilized using this 
successful sterilization method; as a result, we have lost many of our cambium samples 
to bacterial and fungal infection.  We can be sure, however, that the 70% ethanol 
method of sterilization will be used for cambium samples in the future. 
 
Regeneration results 
Table 2b summarizes the current status of all tissue samples in culture with respect to 
how many plates are in each stage of the regeneration process.  Though we have kept a 
representative sample of most of our lines in CIM, 68% of tissue samples maintained to 
date have advanced to the shoot induction stage.  The remaining 32% percent of our 
samples have shown resistance to callus induction, but for the most part the callus 
induction media has proven to be an effective combination of hormones for inducing calli 
in a wide range of hardwood species. 
As shown in table 1, we are currently conducting shoot regeneration trials because 
samples in our original shoot induction media have been resistant to shoot formation.  To 
date, results of the TDZ treatments are pending, and we hope to see shoot formation 
and proliferation within the next four weeks.  If shoots do not form under this treatment, 
we will re-evaluate our shoot induction method and/or source out alternate hormone 
treatments. 
 
Root induction trials 
Figures 13a and b show the results of the rooting experiments performed in June and 
August respectively on regenerated shoots from a selected hybrid aspen line, A2.  
Rooting difficulties encountered with the shorter shoots (<5mm) used in the June trial 
prompted the use of longer (>20mm) shoots in the August trial, and we can see in Figure 
13b that the use of IBA in the early stages of root induction either had no effect or an 
inhibitory effect on root growth when compared to the DMSO control.  Furthermore, after 
25 days, all shoots exhibited root growth regardless of the IBA concentration they were 
exposed to.  As such, the August trial suggests the following: 1.nutritional media is 
sufficient for root induction in the early stages, and 2. IBA may be inhibitory in the early 
stages, though it has no significant long-term inhibitory effect on root growth.   
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Table 2a.  2004 Sampling 
Inventory     
      
Sampling Date Name Tree ID Location Tissue Sampled Description 
(dd/mm/yy)  (common or latin)   (multiple burls= MB) 
     (consistent swellings 
     throughout=ST) 
     (single burl= SB) 
      
19/05/2004 B1-B7 Curly Birch Skimikin Seed Orchard shoots ST 
  (Betula pendula) (Salmon Arm)   
19/05/2004 A1-2 Hybrid Aspen Skimikin Seed Orchard shoots hybrid aspen 
 A1-3  (Salmon Arm)   
 A2-1     
 A2-2     
 A3-1     
 A4-1     
 A4-2     
19/05/2004 Aspen Curvy 3n Hybrid Aspen Skimikin Seed Orchard shoots/transplanted ST 
    small tree  
19/05/2004 Control Birch Betula papyrifera Skimikin Seed Orchard shoots  
 Native Paper Birch     
19/05/2004 Tremuloides Native Populus tremuloides Skimikin Seed Orchard shoots  
      
30/05/2004 PoCo Chestnut Burl Castanea dentata Lougheed/Shaughnessy shoots ST 
 PoCo Control       "            "    
06/02/2004 Gov't Maple Acer macrophyllum Victoria (Gov't/Michigan) burl shoots MB 
      
06/02/2004 STS Birch Betula pendula Victoria (S.Turner/Dallas) burl shoots highly deformed wood, ST
      
18/06/2004 UBC Aspen1 Populus tremuloides UBC- Bus Loop burl shoots MB at base 
      



18/06/2004 UBC Aspen2 "   " "   " burl shoots MB at base 
18/06/2004 Tilia Tilia americana 10th/Discovery (Van.) burl shoots MB at base 
      
22/06/2004 Alma Maple Acer macrophyllum 16th & Alma burl shoots SB on main stem 
      
22/06/2004 Crown Maple 1 Acer macrophyllum 15th & Crown burl shoots ST stem 
      
 Crown Maple 2 Acer macrophyllum 15th & Crown burl shoots ST stem 
      
17/07/2004 Camosun Maple 1 Acer macrophyllum 15th & Camosun burl shoots ST stem 
      
22/06/2004 Camosun Maple 2 Acer macrophyllum 15th & Camosun burl shoots ST stem 
      
07/05/2004 PG-Aspen1 Populus tremuloides PG- Gerd's property burl wood SB on main stem 
      
 PG-Aspen2a Populus tremuloides PG- Trapper Line wood/burl/shoots MB  
      
 PG-Aspen2b Populus tremuloides PG- Trapper Line burl wood MB 
      
 PG-Aspen2c Populus tremuloides PG- Trapper Line burl wood MB 
      
 PG-Aspen2d Populus tremuloides PG- Trapper Line stem cuttings MB 
 PG-Aspen2e Populus tremuloides PG- Trapper Line stem cuttings control-wt 
07/05/2004 FSJ-Aspen3a Populus tremuloides FSJ- woodlot burl wood MB 
      
 FSJ-Aspen3b Populus tremuloides FSJ- woodlot burl wood MB 
 FSJ-Aspen3c Populus tremuloides FSJ- woodlot burl wood MB 
 FSJ-Aspen3d Populus tremuloides FSJ- woodlot burl wood MB 
07/05/2004 FSJ-Spruce burl4a Picea spp. FSJ- woodlot burl wood large SB 
      
 FSJ-Spruce burl4b Picea spp. FSJ- woodlot burl wood large SB 
07/06/2004 PG-Birch5a Betula papyrifera EastPG-woodlot burl wood MB 



      
 PG-Birch5b Betula papyrifera EastPG-woodlot burl wood MB 
 PG-Birch5c Betula papyrifera EastPG-woodlot nonburl wood MB 
 PG-Birch5d-control Betula papyrifera EastPG-woodlot wood WT-control 
 PG-Birch5e Betula papyrifera EastPG-woodlot burl wood MB 
 PG-Birch5f-control Betula papyrifera EastPG-woodlot stem cuttings WT-control 
 PG-Birch5g Betula papyrifera EastPG-woodlot stem cuttings MB 
 UNBC Aspen control P. tremuloides UNBC stem cuttings WT-control 
      
22/07/2004 PoCo-maple ornamental maple Lougheed/Shaughnessy stem cuttings ST 
11/10/2004 Duncan quilted  Acer macrophyllum Duncan, BC stem tang. cuttings known quilted maple 
 maple   (including bark/camb) 
16/11/2004 Control maple Acer macrophyllum SFU embryos control-wt 



Table 2b. 2005 Tissue Culture 
Inventory      

Date:  April 26, 2005                                           

ID Name date first cultured CIM* SIM* TDZ (0.04)* TDZ (0.08)* Total # plates
 (dd/mm)(2004)      
B1 28-May 1 1 - - 2 
B2 28-May 2 1 - - 3 
B3 28-May 1 - - - 1 
B4 28-May 1 1 - - 2 
B5 28-May 1 - - - 1 
B6* 28-May - - - - 0 
B7 28-May 1 1 - - 2 
A1-1* 28-May - - - - 0 
A1-2* 28-May - - - - 0 
A1-3 28-May - 2 - - 2 
A2-1 28-May - - - - 0 
A2-2* 28-May - - - - 0 
A3-1 28-May - 3 - - 3 
A4-1* 28-May - - - - 0 
A4-2* 28-May - - - - 0 
Aspen Curvy* 28-May - - - - 0 
Control Birch* 28-May - - - - 0 
Native Paper Birch 28-May 1 - - - 1 
Tremuloides Native 28-May 2 3 - - 5 
PoCo Chestnut Burl 06-Jun 2 1 1 1 5 
PoCo Control 17-Jun 4 3 - - 7 
Gov't Maple 07-Jun 3 1 - - 4 
STS Birch 07-Jun 2 - - - 2 
UBC Aspen1 21-Jun 1 3 1 1 6 
UBC Aspen2 21-Jun 2 1 1 1 5 
UBC aspen control 21-Jun - 2 - - 2 
Tilia 21-Jun 2 1 1 1 5 
Alma maple 21-Jun 1 - - - 1 
Crown maple 1 21-Jun 2 - - - 2 
Crown maple 2* 21-Jun - - - - 0 
Camosun maple 1 14-Jul - 1 - - 1 
Camosun maple 2* 21-Jun - - - - 0 
PG-Aspen1* 09-Jul - - - - 0 
PG-Aspen2a* 09-Jul - - - - 0 
PG-Aspen2b* 09-Jul - - - - 0 
PG-Aspen2c* 09-Jul - - - - 0 
PG-Aspen2d* 09-Jul - - - - 0 
PG-Aspen2e* 09-Jul - - - - 0 
FSJ-Aspen3a* 09-Jul - - - - 0 
FSJ-Aspen3b* 09-Jul - - - - 0 
FSJ-Aspen3c* 09-Jul - - - - 0 
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FSJ-Aspen3d 09-Jul 1 - - - 1 
FSJ-Aspen3e* 09-Jul - - - - 0 
PG-Birch5a* 09-Jul - - - - 0 
PG-Birch5b* 09-Jul - - - - 0 
PG-Birch5c* 09-Jul - - - - 0 
PG-Birch5d-control 09-Jul 1 - - - 0 
PG-Birch5e* 09-Jul - - - - 0 
PG-Birch5f-control* 09-Jul - - - - 0 
PG-Birch5g* 09-Jul - - - - 0 
UNBC Aspen control* 09-Jul - - - - 0 
PoCo maple 22-Jul 3 2 2 1 8 
Duncan quilted maple 11-Oct 3 2 2 1 8 
Control maple 11-Nov 1 - - - 1 
*Samples were contaminated in vitro due to fungal or bacterial infection and were discarded. 
*Abbreviations: CIM = callus induction media (see methods), SIM = shoot induction 
media, TDZ (0.04) = 0.04μM thidiazuron (along with BA 1.0μM), and TDZ (0.08) = 
0.08μM thidiazuron (along with BA 1.0μM) 
          
 
Figure Legends 
 
Figure 1.  Assorted highly valued figured wood varieties.  a) exterior view of quilted 
maple wood cambium. b) quilted maple wood cross-section. c) curly maple wood cross-
section; stained. d) fiddleback maple veneer. e) birdseye maple veneer. f) curly birch 
wood cross-section. g) curly birch veneer. h) turtleback poplar veneer. 
 
Figure 2. An illustrated flow diagram of the procedure used to micro-propagate tissues 
from trees with wood defects.  Design by Cherry Yu. 
 
Figure 3.  Curly birch trees located at Skimikin Orchard, BC. a)-h) Curly birch individuals 
which are currently being propagated in our lab.  Buds and leaves have previously been 
propagated in vitro in our lab, young regenerated trees are now in their third year of 
growth (see Figure 3.). 
 
Figure 4. Completely regenerated curly birch via tissue culture micro-propagation. a) 
Curly birch from Skimikin Orchard, BC, which belongs to the stand where buds and 
leaves were obtained for micro-propagation.  b) and c)  three-year-old regenerated curly 
birch, which is now showing abnormal wood traits (swellings) at the base of the stem. 
 
Figure 5.  Stages of shoot propagation in hybrid aspen. A) Initial sample material.  B) 
callus induction week 1-2.  C) Late callus induction week 3-4.  D) Early shoot induction 
week 4-5.  E) Late shoot induction week 5-6.  F) Harvestable shoots week 6-8. 
 
Figure 6.  Rooting of regenerated hybrid aspen shoots. 
 
Figure 7. a) Aspen stand near Fort St. James, BC with trees harboring multiple burls. b) 
Aspen stem with burl. c) Tangential cut of burl wood. d) Magnified burl wood. e) Straight-
grain stem wood adjacent to burl wood in c), radial cut. 
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Figure 8.  Multiple-burled maple (Acer macrophyllum) found just outside of Victoria, BC.  
a) Stem with multiple burls throughout. b) Large burl at base of stem. c) Burl with shoot 
(was collected for propagation in tissue culture). d) Dried burl wood found in a region of 
the stem that had already been cut. 
 
Figure 9.  Quilted maple (Acer macrophyllum) collected from a fallen, partially 
submerged maple tree near Duncan, BC.  a), b) and c) Successively magnified 
tangential sections of quilted maple wood, including cambium and some bark.  We are 
currently propagating cambium from this tree in tissue culture.  
 
Figure 10. a)-c) wood defects in chestnut, Port Coquitlam. d)-f) wood defects in 
unidentified ornamental maple, Port Coquitlam 
 
 
Figure 11.  Wood defects in assorted maples (Acer macrophyllum), of which some are 
currently being propagated in our lab. a) Gov’t maple, Victoria.  b) Hobbs maple, 
Victoria. c) Alma maple, Vancouver. d) Camosun maple 1, Vancouver. e)-f) Camosun 
maple 2. g)-h) Crown maple 1&2, Vancouver. 
 
Figure 12.  Wood defects in birch.  a)-c) multiple-burled birch, Prince George. d)-f) silver 
birch, Victoria. 
 
Figure 13.  Independent rooting trials using varying IBA concentrations on regenerated 
hybrid aspen shoots (A2). 13a. June 2004 rooting trial where regenerated shoots of 
length <5mm were used.  13b. August 2004 rooting trial where regenerated shoots of 
length >20mm were used.  IBA is shown to have no effect or an inhibitory effect on only 
the early stages of root growth as compared to the DMSO control, while it has no effect 
on long-term (>25 days) root growth.    
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Figure 13a. 
 

0

20

40

60

80

100

0 6 7 9 12 25

Days

Fr
eq

ue
nc

y 
(%

)

DMSO
.125 uM IBA
.5 uM IBA
1.0 uM IBA

 
Figure 13b. 
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