
Executive Summary 
 
FIA-FSP project number and title:  
Y092103 Regeneration, Growth and Potential Value of Bitter Cherry as a component of young 
complex stands on Southern Vancouver Island 
 
Project purpose and management implications 
The purpose of the project is to improve our understanding of aspects of bitter cherry ecology and 
product potential, and to improve our ability to manage the species in southern BC coastal forest 
ecosystems. Specific studies address: (1) natural regeneration of cherry as it relates to conifer 
stand management, (2) competitive effects of cherry on planted conifers, and (3) documentation 
of growth potential and perceived value of cherry by end-users. Knowledge gained in the study 
will improve bitter cherry management to maximize its ecological and economic values while 
minimizing competitive effects on associated conifer tree growth.  
 
Project start date and length of project 
April 01, 2007 / 3 years (completion March 31, 2010) 
 
Methodology and interim results 
 
Study-specific methodology and interim results for 2007-2010 are reported below by specific 
study, in order of study number. 
 
Study 2. Relationship of cherry seed populations in soil to stand age.  
The objective of this study was to determine how cherry seed populations vary with stand age in 
similar site series and, ideally, near to the competition study site (study 1). The initially planned 
sampling was completed in 2007-08 and detailed methods and preliminary results reported in the 
2007-08 progress report. In 2008-09 and 2009-2010, seed populations were also sampled in the 3 
sites (closed canopy, stand edge, and open cutblock) used for the field emergence studies (studies 
3 and 4) and also sampled in some stands used in the mature tree size and age study (study 5).  
 
Stand ages ranged from 1 to 100-plus years. Total seed amounts generally increased with stand 
age, although no seed were found in the 100-plus year old stand (data not shown). In 60-80 year-
old stands, total seed populations ranged from 16 to 39 x 105 seed ha-1; in 40-80 year-old stands, 
average population size of filled seed was 5.9 x 105 filled seed ha-1. A significant percentage of 
seed (range, 0-82%; mean = 49%) appeared to have been eaten.  
 
Study 3. Assess field germination and early survival of cherry seedlings under a mature conifer 
canopy, at the canopy edge, and in the open.  
 
This study consisted of a field and controlled environment experiments. The field study examined 
the effects of canopy presence and seedbed on the timing and amount of emergence and survival 
of planted seed. The controlled environment study examined the viability of planted seed and 
assessed the effects of temperature, photoperiod, and cold stratification on germination. 
 
Field study 
 
Cherries were collected in late August 2007 and cleaned. Filled seed were air-dried and stored at 
5C until planting. Groups of 25 x 25cm plots were established along transects at 3 points: under 
the closed canopy, at the canopy edge, and in the open. At each point, four plots were established: 



two seedbed types (undisturbed forest floor and mineral seedbed) with or without a 5mm-screen 
exclosure to prevent herbivory of seed and seedlings. In total, there were 72 plots. Sixteen filled 
seeds were planted in each plot (1152 in total) in November 2007.  
 
Numbers of new, dead, and missing emergent seedlings were assessed from March 2008 through 
October 2009. New seedlings were marked with colored toothpicks unique to the observation 
date. Midday soil temperatures and soil moisture contents were measured at the time of seedling 
counts; air and soil temperatures were also continuously measured on the mid-slope transect 
under the canopy and in the open. 
 
Emergence, survival, and midday soil temperature and moisture data were analyzed for individual 
dates by ANOVA using a randomized block split-plot design, with blocking by transect, canopy 
coverage as the main plot factor and exclosure and substrate type as split-plot factors.  
 
Midday point soil temperatures throughout the 2008 and 2009 growing seasons were consistently 
greatest in the open, least under the closed canopy, and intermediate on the stand edge. 
Temperature minimums were generally less, and maximums greater, in the open than under the 
closed-canopy; average (10-day) daily maximum soil temperatures exceeded 15C in the open in 
late March, but not until mid-July under the closed canopy. 
 
No seedlings emerged in year 1 (2008). Seedling emergence began in late March 2009 (year 2) 
and was 97% complete by mid-May; however, mortality increased over the 2009 growing season. 
Overall net emergence during 2009 was only 2.4%. However, main effects of canopy cover and 
exclosure, and the interactions of canopy cover with exclosure and with seedbed, were significant 
(α =0.05) at all measurement dates through September 2009. In all, 78% of seedlings emerged in 
the open, 22% at the stand edge, and 0% under the closed canopy. Seedlings at the stand edge 
emerged later (beginning mid-April) than in the open and mortality was 100% by late August. 
Net emergence was greater inside exclosures and on mineral seedbeds, but differences were only 
in the open. Total net emergence was greatest (16%) on caged, mineral soil seedbeds in the open.  
 
Controlled environment study 
The purpose of this study was to confirm viability of the planted seed and to assess the effects of 
germination temperature (constant 10, 17, 25 C), photoperiod (0, 14 hours), and cold (5 C; 0 or 70 
days) stratification in factorial combination. Conditions chosen were felt to be representative of 
field conditions. The seedlot was the same as used as in the field experiment. Seeds were 
stratified and germinated on filter paper.  No germination occurred over the first 76 days. All seed 
were placed back into the dark at 5C for 90 days then back into the original treatments for 33 
days. After this second germination cycle, germination was greatest at 17C (quadratic contrast, P 
= 0.017), was significantly greater (α = 0.05) in light, and may have been greater when subjected 
to the first cold stratification period. The interactions of temperature and photoperiod, and of 
stratification, temperature, and photoperiod, were significant. Germination was greatest (40%) 
after two cold stratification cycles and exposure to light, but only at the intermediate (17C) 
temperature. There, germination was ca. 40%. 
 
The data from the two experiments suggest that (1) germination of bitter cherry seed benefits 
from (and might require) alternating warm and cold moist periods (2) germination initiates at low 
temperatures (5C) but rapidly progresses at moderate temperatures (e.g., 17C) (3) seedbeds under 
a partial canopy such as the stand edge were warm enough to allow for some delayed emergence, 
but closed-canopy plots were too cool for emergence to proceed. The partial canopy edge 
microsites may have been too dry or shaded to allow seedling survival. Small gaps in the closed-



canopy forest that resulting from windfall might not get warm enough to allow emergence to 
proceed.  
 
Study 4. Regeneration of Prunus emarginata over a range of soil disturbance types 
The objectives of this study were to 1) determine the soil disturbance type(s) most favorable for 
naturally regenerating bitter cherry and (2) determine soil disturbance types that will support the 
emergence and growth of imported seed.     
 
Experimental plots were established on a cutover area on five disturbance types: track, scalp, 
mixed, rehabilitated and undisturbed. Number, height, diameter and mortality of naturally 
regenerating cherry seedlings were recorded in each disturbance type over three growing seasons.  
Results were analyzed as a randomized block design using ANOVA.  
 
Small subplots each with 16 planted bitter cherry seed were also established on the track, scalp, 
rehabilitated and undisturbed disturbances.  Plots were monitored for germination and growth. 
 
Periodic surface soil temperature and moisture measurements were collected at monthly intervals 
over two growing seasons. Two data loggers were also installed into tracked, scalped, 
rehabilitated and undisturbed plots to measure soil temperature and moisture content. Periodic 
temperature and moisture differences across the disturbances were analyzed for each 
measurement date using ANOVA.   
 
The data show that bitter cherry seedlings naturally regenerated in greater numbers on 
undisturbed forest floor as compared to other areas of soil disturbed by logging.  Seedlings on 
undisturbed plots had better survival rates (85%) than those on scalped plots after three growing 
seasons (p=0.003) and greater seedling height in the first two years (p=0.000).  Deer browse and 
shoot die-back reduced overall height growth on all disturbances. 
 
Planted seed required two growing seasons to emerge.  Highest germination occurred on the 
scalped plots (27 of 42 germinants).  Germinant height did not differ between disturbance types, 
although germinant diameter was slightly greater on the undisturbed plot (0.37cm) than on the 
scalped plots (0.14 cm) (p=0.058). 
 
Although periodic surface soil temperatures (-1 and -2 cm) did not vary greatly between 
disturbance types, extreme soil temperatures up to 54oC were recorded on the scalped, mixed and 
rehabilitated plots and one undisturbed plot.  These high soil temperatures were likely the major 
factor responsible for shoot die-back and/or seedling mortality.  It may also partially explain low 
germination levels (6.5%) of the planted seed. 
 
Study 5. Determine growth potential of cherry on a range of sites 
The objectives of the experiment were to determine, on or near Vancouver Island:  (1) maximum 
diameter, height, and age of bitter cherry on a range of sites (2) change in height and diameter 
with age (3) quantify the frequency of stem characteristics that might influence log quality. 
 
Locations of trees to sample were determined by contacting forest users in areas likely to have 
bitter cherry and from personal observation. Sampling ranged from Jordan River to Greater 
Victoria and north along the east coast of Vancouver Island to Campbell River and Quadra Island 
Tree data collected for live trees included: tree age at 1.3m, height, diameters at 0.3m (stump 
height) and 1.3m (dbh), height to live crown, percent of crown contacted by surrounding trees (as 
tall or taller), presence and height of stem forks, and the amount of sweep or lean in the first 3m 
long log. On dead, fallen trees, we also measured diameters at 3.0m. 



 
In total, we sampled 192 trees. Diameter at breast height (1.3m) ranged from 6.5 – 48.2cm (mean 
= 18.9m) and height ranged from 7.4 – 38.4m (mean = 17.0m). Ring counts at 1.3m ranged from 
9 – ca. 80 (mean = 33.4 years). A total of 168 trees were alive and standing, 8 were dead and 
standing, and 16 were fallen logs. Five sampling locations (24 stems) were in the CDFmm 
subzone and 33 groups (168 stems) were in the CWHxm. 88 trees were associated with some type 
of obvious human-caused soil or site disturbance which might alter normal soil development or 
exposure to light with stand development; 72 were growing in soil in “natural” stands and 
presumably subjected only to natural disturbances, although this could have included old logging 
operations or human-caused fire. 67 trees sampled had no stem forks and 111 trees had one or 
more. Of those, 29% had their lowest fork in the first 3m log, 41% had the lowest fork in the 
second 3m log, and 30% had no fork in the first 6m. Decayed wood (sufficient to compromise 
aging) was noted in 5 of 168 live trees. Sweep >10cm was recorded in 54 of 129 trees and lean > 
10 degrees in another 27. In all, 65 of 129 trees had either characteristic or both. Across sites, the 
relations of height and diameter growth to age could each be described by linear regressions at 
least to ca. 70 years (Figure 5-1; ht(m) = 0.32(age) +6.31, n = 155, r2=0.59; dbh(cm)=0.35(age) + 
6.63, n = 155, r2 = 0.61). Differences in growth patterns between categories such as site series 
were not detected. 
 
These data show that individual bitter cherry can grow to a commercial size and, under certain 
stand conditions, with minimal defects (forks, sweep, lean). We would expect that under some 
stand management (density control, careful site selection) that time to commercial size could be 
reduced and defects minimized (i.e., log quality and value maximized), much as has been done 
with red alder.  
 
Study 6. Assess economic potential of the bitter cherry resource through survey of wood users.   
If bitter cherry wood is suitable for appearance-grade products and if trees can grow to a 
reasonable size in an acceptable time, it might be feasible to manage cherry to increase the 
amount, workability, and value of useable wood in each tree. Little information exists on the 
basic wood characteristics of bitter cherry as it might relate to milling logs, working with sawn 
lumber, and potential product value. Such research was outside the scope of this study. Our 
objective was to document perceptions of bitter cherry wood by those who had either milled the 
logs or created appearance-grade products with sawn wood.  
 
To assess perceptions of bitter cherry wood, we developed two questionnaires, one oriented 
toward milling of logs and the second toward woodworking sawn wood into appearance-grade 
products. For milling, we were especially interested in issues pertaining to storage, drying, and 
the impact of defects on log value and processing. For woodworking, we were interested in (1) 
what wood characteristics of bitter cherry were appealing and caused problems (2) how 
workability of bitter cherry compared to that of other local native hardwoods and with black 
cherry (3) limits to greater use of cherry. A list of workability characteristics was developed in 
collaboration with faculty of the Camosun College Fine Furniture Program and respondents asked 
to rate bitter cherry against other native hardwoods. Questionnaires were circulated throughout 
coastal BC and western Washington and Oregon. In addition, we supplied sawn green bitter 
cherry wood (with the financial assistance of the VIWG and logistical assistance of the North 
Island Woodlot Association) to the Fine Furniture Program at Camosun College in Victoria for 
use in student projects, specifically, chairs. The Camosun program has a long history of using 
“neglected” local woods in their projects. The chairs produced were displayed at a local gallery 
and the exhibition was publicized in the Victoria Times-Colonist. All students who used bitter 
cherry in their projects completed the woodworking questionnaire.  
 



We received 6 completed milling questionnaires and 20 completed woodworking questionnaires. 
Minimum log diameter milled ranged from 15 – 40cm. Common defects noted were heart rot, 
shake, splitting, knots, and crooks; the most difficult to detect were “rotten knots”, tension wood, 
and “check length”. Low availability of wood was a greater limitation to use than was log quality, 
availability of markets, or technical issues related to sawing or kiln-drying. Bitter cherry was used 
by 16 respondent woodworkers (including Camosun students) for furniture, mainly chairs; by two 
for turned products (bowls, tamping handles), and by one each for cabinets and knife handles. 
 
Respondents generally felt that bitter cherry compared well against other native hardwoods in 
most properties (Figure 6-1). The responses were generally consistent. The characteristics rated 
most poorly for bitter cherry relative to other hardwoods were resistance to splitting, warping and 
shrinkage. Those were rated especially low by the Camosun students. A problem with the 
Camosun wood may have been the quality of logs supplied – one was forked and had 10cm 
sweep and 10 degree lean, while the second log had a lean of 20 degrees. This could have 
affected dimensional stability. With respect to factors limiting more use of bitter cherry, the main 
factor was small piece size.   
 
The Camosun College furniture projects demonstrated that high quality furniture can be produced 
from bitter cherry. A limited supply of cherry wood limits its use in general. Problems with the 
wood included problems with drying and dimensional stability, characteristics that may have 
been related to tree growth characteristics rather than to the species itself (along with a poor 
understanding of how best to kiln-dry the wood). If so, it might be feasible to improve log quality 
through site selection and density control, as with red alder.  
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