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Annual Progress Information: Year-End Progress/Status 

 

All data collection planned for 2008-09 was completed.  An additional extension product 

provided in 2008-09 included a feature on the project in the Forrex publication LINK (Fall 2008, 

vol. 10(3) p.9). Subsequent forestry and non-forestry activities on the initial study sites and a lack 

of seedling emergence in 2008 at the nearby field emergence study sites (studies parts 3, 4; see 

below) minimized the value of a tour of the Jordan River field site for year 2. The newly located 

mature stands containing cherry elsewhere and sampled during mid-summer-fall 2008 may be 

better suited for a future field tour, perhaps in 2009-2010.  

 

Harvest, milling and transport of two mature bitter cherry logs were provided to Camosun 

College for use in spring 2009 for student projects in their fine furniture program. This was 

accomplished with the assistance of the North Island Woodlot Association, Camosun’s Fine 

Furniture Program and Vancouver Island Woodworkers Guild. In this program, students design 

and build furniture using native woods, often coastal hardwoods. The projects are publicly 

displayed and were featured in the Victoria Times-Colonist in June (not considered in our original 

proposal or 2008-09 workplan) and provides a valuable adjunct to the wood user questionnaires 

and additional and unique extension products in 2009-2010. 

 

 

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 

wood 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 

 

In 2008-09, project focused on field emergence studies (objectives 3, 4) and documentation of 

mature cherry sizes and ages on several sites (objective 5). We also supplemented sampling for 

cherry seed in soil (objective 2) as appropriate stands were encountered.  Questionnaire on bitter 



cherry milling and woodworking was conducted in 2007-08 (objective 6).  Addtonally with 

assistance of the North Island Woodlot Association, Camosun’s Fine Furniture Program and 

Vancouver Island Woodworkers Guild, it was arranged to harvest, transport and mill two mature 

bitter cherry logs (measured as part of objective 5) for use by Camosun College student (spring 

2009) in fine furniture program.  In this program, students design and build furniture using native 

woods, often coastal hardwoods. Projects are publicly displayed and featured in the Victoria 

Times-Colonist upon completion in June..  

 

Study-specific methodology and interim results and progress for 2008-09 are reported below by 

study, in order of study number. 

 

Objective 2. Relationship of cherry seed populations 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 the competition study site (Study 1). The initial sampling was 

completed in 2007-08 and methods and preliminary results reported in the 2007-08 progress 

report. 

In 2008-09, we sampled seed populations in the 3 sites (closed canopy, stand edge, and open 

cutblock) and seeds collected for the field emergence studies (studies 3 and 4).   Sampling was at 

0-10cm soil depth immediately adjacent to each emergence plot (4 samples per canopy position 

and transect, hence 24 samples each for closed, edge, and open positions). Seeds were sampled in 

3 stands located for measurements of mature tree size and age (study 5). Stands used for mature 

tree measurements were located near Ladysmith, with similar site series (but perhaps not stand 

history) to those at Jordan River. Sampling in the latter was similar to 2007-08 sampling; 

transects were laid out within each stand and 4-5 samples collected (and composited) at 5m 

intervals along each transect. Distance to the nearest standing or fallen cherry was measured if < 

50m. In total, 20-30 samples were collected per stand. After collection, soil volumes and the 

general nature of each sample (e.g., woody, humic, mineral) were determined and seed were 

extracted by washing and screening. Extracted seed was classified as (1) filled (2) intact, but 

empty (3) germinated (e.g., 1/2 seed coat present) or (4) empty, with hole in the end of the seed, 

implying predation. Seed densities were then extrapolated to an area basis. As of March 2009, we 

have soil seed data for 10 stands ranging in age from 1 – 100+ years. All stands except the 1- and 

100+ year old stands contained live fruit-bearing or dead and fallen cherry.  

 

Seed at 0-10cm soil depth were found in all stands sampled except the youngest and oldest (Table 

1). Total seed densities averaged ca. 30 x 105 cherry seed ha-1 in stands ages ranging from 20-80 

years old.  In general, the largest percentage of seeds were empty, with a hole in the endocarp, 

possibly indicating predation. A smaller percentage of seeds had either apparently germinated or 

were filled and presumably germinable, given appropriate conditions. The percentage seeds filled 

was within ranges reported for previous studies for either bitter or pin cherry.   



 

Table 1. Total numbers of seed extracted at 0-10cm soil depth and percentage either filled, 

germinated (half seedcoat present; 2 half-seedcoats was considered equivalent to 1 germinated 

seed), or empty, with hole at end of seed, indicating predation. % of empty intact seed is not 

shown. 

  

Stand 

age 

(years) 

Total  seed  

(x 105 ha-1)  % filled % germinated % with hole 

1 0.0 0.0 0.0 0.0 

5 8.3 0.0 9.1 81.8 

20 18.0 12.5 20.8 58.3 

31 9.0 8.3 16.7 83.3 

65 30.7 15.7 0.0 33.3 

69 75.9 9.9 21.8 64.4 

80 39.2 13.8 13.8 41.5 

80 35.5 16.9 1.7 35.6 

80 2.6 0.0 12.9 12.9 

100+ 0 0.0 0.0 0.0 

 

 

Objective 3. Assess field germination and early survival of cherry seedlings under a mature 

conifer canopy, at the canopy edge, and in the open.  

 

The objective of the field emergence study is to determine how cherry seed emergence and early 

survival and growth vary with canopy presence and seedbed.  Plot establishment was described in 

the 2007-08 progress report. Through the 2008-09 growing season, emergence was checked at 2-

3 week intervals. Mid-day point measurements of temperature (1 and 2cm depth) were made in 

all 72 plots at the time emergence was checked; these measurements were supplemented by 

continuous measurements of air (+30cm) and soil (-1cm) in the open (cutblock) and closed 

canopy locations on the midslope transect. Point measurements were analyzed by date using 

analysis of variance (ANOVA) for a randomized block split-plot design, where the 6 transects are 

blocks, canopy position is the main-plot factor and seedbed type (and exclosure, for emergence 

data) are split-plot factors. 

 

Midday substrate temperatures varied with canopy presence with temperatures consistently 

greatest in the open, least under the closed canopy, and intermediate under the partial canopy at 

stand edge.  Midday temperatures were higher at 1 than at 2cm depth. In the open cutblock, 

average daily min-max temperatures at -1cm were 1.9 / 15.5 for March, 3.4 / 18.9 for April, and 

8.2 / 23.2C for May; under the closed canopy average daily min-max temperatures at -1cm were 

2.7 / 5.4 for March, 3.9 / 6.1 for April, and 7.7 / 10.0C for May. Midday temperatures at -1C 

exceeded 30C in the cutblock by mid-May. Clearly, the amount of canopy coverage affected 

midday temperatures and diurnal temperature variation. 

 

Despite the broad temperature differences between canopy coverage treatments, only two 

germlings emerged in 2008, compared to 1152 seed planted. Both germlings emerged in late 

April, in the open cutblock, and in organic seedbeds undisturbed by harvesting activity. There 

was no indication of rodent activity around the caged and uncaged plots and we assume that 

planted seed remained where planted. This raised the questions of: (1) whether the planted seed 

were germinable and (2) whether the germlings that emerged were from seed already present on 



the site, but which had not already germinated. To address the first question, germination tests 

were conducted under controlled conditions at the University of Victoria biotron. Filled seed from 

the same source used in the field emergence study were subjected to factorial combinations of 

cold stratification (0, 60 days) constant temperatures (10, 17, 25 d C, similar to midday spring soil 

temperatures at -1cm under the closed canopy, at the canopy edge, and in the open, respectively) 

and photoperiod (0, 14 hours). No seed germinated after 76 days. The seed were placed into the 

dark at 5 C for 97 days, then placed back into the original germination conditions. Germination 

began while in the 2nd cold storage period and continued after returning to the original 

germination conditions. At experiment termination, treatment means for germination ranged from 

0-26%. Maximum germination occurred at the intermediate (17C) temperature and was enhanced 

at that temperature by light. These data suggest:  (1) the planted seed were germinable and (2) a 

warm and cold pretreatment might trigger bitter cherry germination. It is possible that this cycle 

had not been completed by March 2008, given seed were planted without pretreatment at the field 

site in November-December 2007. We suspect the two emergent seedlings were from seed 

already present on site prior to experiment establishment. If so, germination of seed planted in 

November 2007 might be expected in 2009. We will continue monitoring germination and soil 

temperatures again during the 2009 growing season.     

 

Objective 4. Soil disturbance study 

 

The objective for the soil disturbance study in year 2 was to evaluate second year survival and 

growth of naturally established cherry seedlings across a range of soil disturbance types created 

by logging (tracked, scalped, mixed mineral and organic substrate, rehabilitated areas, and 

undisturbed areas).  Seedling survival, height, and root collar diameter were recorded within 50 

sample plots established in year 1, and described in the 2007-08 progress report.  The experiment 

was analyzed as a randomized block design using ANOVA.  

 

As in year 1, cherry seedlings were greatest in number on the undisturbed plots in year 2 as 

compared to the other four disturbance types (p=0.000).  However, mortality of cherry seedlings 

measured in year 1 had occurred by year 2.  Although differences in year 2 survival were 

insignificant between the five disturbance types, lower survival of measured seedlings in year 2 

was suggested on the tracked plots (63%); best survival appeared to be on the undisturbed plots 

(91%).   

 

Cherry seedling height in year 2 was significantly greater on the undisturbed plots as compared to 

the other disturbance types (p=0.000).  Mean height growth on the undisturbed plots was 35 cm 

as compared to 16 and 17 cm on the scalp and track plots, respectively, and 21 and 18 cm, 

respectively, for the mixed and rehabilitated plots.  Dieback of many of the measured seedlings 

was noted in year 2.  Root collar differences were also significant, but only between the 

undisturbed (0.51 cm) and rehabilitated (0.37 cm) plots (p=0.005). 

 

Point measurements of surface soil temperatures (1 and 2 cm depth) and volumetric soil moisture 

content were collected mid-day at monthly intervals over the growing season from May to 

September 2008 (Tables 2 and 3).  Results were analyzed for each measurement date using 

ANOVA.   



 

Table 2.  Mean surface soil temperatures of disturbance plots at monthly intervals over 2008 

growing season. 

Disturbance May 08 June 08 July 08 Aug 08 Sept 08 

Temperature at -1 cm (oC)     

Track 19.1 16.3 34.6 35.7 19.3 

Scalp 19.3 16.4 38.2 38.7 18.9 

Mixed 21.6 16.6 41.4 40.7 21.9 

Rehabilitated 20.2 15.7 36.9 38.1 20.0 

Undisturbed 18.5 14.9 34.2 35.7 20.3 

      

Temperature at -2 cm (oC)     

Track 17.5 15.6 30.2 32.9 18.5 

Scalp 17.6 16.0 34.6 35.9 18.4 

Mixed 19.3 15.8 36.9 36.6 21.1 

Rehabilitated 18.6 15.3 34.3 34.6 19.6 

Undisturbed 15.6 14.2 31.6 32.1 19.6 

 
Mean soil temperatures were higher at -1 cm than at -2 cm.  Soil temperatures at -1 cm were 

significantly lower in June 2008 on the undisturbed plots than on tracked, scalped, and mixed 

disturbance types (p=0.009; Table 2).  At -2 cm, soil temperatures were significantly lower on the 

undisturbed plots than all other disturbances for the same measurement date (p=0.000; Table 2).  

No significant differences in soil temperature were noted between disturbance types for all other 

measurement dates.  However, temperature extremes were noted on several plots, particularly for 

July and August 2008.  Temperatures of 54oC were noted on rehabilitated and scalped plots at -1 

cm in July 08, and 52oC on one scalped plot in August 08.  Temperatures in the high 40oC range 

were noted on tracked, scalped, mixed and even undisturbed plots for July 08 and for plots of all 

disturbance types by August 08.  These high temperatures may be a major factor in seedling 

dieback noted on many of the measurement plots in year 2.   

 

Differences in mean soil moisture content were only significant between the undisturbed and 

scalped plots for June 08.  The undisturbed plots initially had higher soil moisture content in June, 

but appeared to dry below the moisture content of other treatments by July and August (Table 3), 

although these differences were not significant.  This slightly lower moisture content on the 

undisturbed lots was consistent to the September 08 measurements. 
 
Table 3.  Mean volumetric soil moisture content of soil disturbance plots at monthly intervals 

over 2008 growing season. 
Disturbance May 08 June 08 July 08 Aug 08 Sept 08 

Volumetric moisture content (v/v)    

Track 0.32 0.34 0.20 0.17 0.33 

Scalp 0.24 0.27 0.14 0.11 0.25 

Mixed N/C 0.32 0.19 0.13 0.24 

Rehabilitated 0.27 0.31 0.18 0.16 0.30 

Undisturbed 0.32 0.40 0.13 0.08 0.23 

 

 

Emergence of cherry germlings was monitored monthly on the emergence plots established 

within the soil disturbance plots in 2007 (see 2007-08 progress report for details of plot 

establishment).  Only 2 germlings emerged during the 2008 growing season.  One of these 



germlings emerged in June; the other in August.  Both emerged within plots established on areas 

undisturbed by logging.  With data obtained from germination studies as part of this experiment 

(Part 3 above) suggesting a warm-cold pre-treatment may be required for bitter cherry 

germination, it is possible these germlings emerged from residual seed present in the forest floor, 

rather than from planted seed.  No other emergence occurred on the other disturbance types.  We 

expect that germination may proceed during the 2009 growing season.  Therefore we will 

continue to monitor emergence on the soil disturbance plots over the coming season. 

 

Objective 5. Determine growth potential of cherry on a range of sites. 

 

The objective of this study, initiated in 2007-08, is to estimate cherry growth potential on 

different sites.  Size and age of cherry trees will be used to estimate cherry growth potential.  

Such measurements, along with characterizing stem form and possible log defects, are important 

for ultimately determining the economic potential of bitter cherry for value-added wood products. 

Following discussions with foresters and woodlot owners regarding location information of 

possible measurement trees, we located and measured a total of 108 cherry trees ranging in age 

(at 1.3m) from 12-80 years (mean = 35) at sites ranging from near Jordan River, north along the 

east coast of Vancouver Island as far north as Quadra Island. For all live trees, we measured 

height, diameter at breast height (dbh, 1.3m) and diameter at stump height (0.3m), sweep or lean 

in the butt log, number of stem forks and their heights, and % crown contact with adjacent trees 

of comparable or greater height, took cores at 1.3m height for aging trees, and noted other 

external symptoms of decay or defect. We also measured 10 dead and fallen mature trees; on 

these, stem diameter was also measured at 10 feet (3.2m). Site and soil information (e.g., slope 

and aspect, type and thickness of forest floor and upper mineral horizons, microtopography and 

evidence of seepage) was collected to facilitate site classification. 

 

Of the 108 trees measured, tree ages ranged from 12 to ca. 80 years; maximum dbh of forest-

grown trees was 38cm, with one open-grown tree having a dbh of 48cm. Maximum tree height 

was 38m. Preliminary analyses suggest that dbh versus age data may be described by a single 

regression line (Y = 6.09 + 0.35X (r2=0.65, n=108), where y = dbh (cm) and X = age (number of 

ring counts) at 1.3m height.  

 

Mature bitter cherry trees measured in this study had established across a range of site types.  The 

majority of trees measured were within the CWHxm1 biogeoclimatic subzone, with a few 

individuals within the CDFmm subzone.  Sites ranged from nutrient-rich locations with moder to 

mull forest floor types to nutrient-poor, disturbed or talus locations.  Most sites were well to 

moderately-well drained, with no evidence of standing water, although seasonal flooding was 

suspected at two locations.  Trees on disturbed sites or those with bouldery talus material may be 

subjected to periods of summer drought, although sufficient lateral water flow is expected during 

the remainder of the year, i.e., off adjacent roads or rock bluffs.  Regardless of location, the older 

cherry trees may have contributed to more rapid soil development, as evidenced by well 

developed Ah horizons below many of these trees, especially on disturbed and skeletal sites 

where initial soil development would have been minimal. 

 

Objective 6. Assess economic potential of the bitter cherry resource through survey of wood user.   

 

As stated above, we arranged to have bitter cherry logs harvested, sawn and delivered to 

Camosun College for testing and use in spring 2009 student projects in the Fine Furniture 

Program. This will provide some valuable detailed information on the woodworking properties of 

bitter cherry in comparison with more commonly-used coastal hardwoods, in this instance, red 

alder. The wood is currently being slow-dried in kilns at Camosun College. Furniture will be 



constructed in May and June 2009. Public display and associated publicity (see above) will occur 

thereafter.  

 

 _________________________________________________________________________ 

For extension in 2008-09, the project was featured in the Forrex publication LINK (Fall 2008, 

vol. 10(3) p.9). In our workplan, we had planned a tour of the field site at a time when all of our 

field work was concentrated in a relatively small area at Jordan River. Subsequent forestry and 

non-forestry activities on the initial study sites and a lack of seedling emergence in 2008 at the 

nearby field emergence study sites (studies parts 3, 4; see above) minimized the value of a field 

tour at that location in 2008-09. In addition, we also found interesting mature stands containing 

cherry elsewhere during mid-summer-fall 2008 sampling. Those sites may be better suited for a 

field tour. Given these issues, we did not schedule the field tour in 2008-09. We hope to schedule 

a field tour at an appropriate location in 2009-2010.          

 


