
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04- RO4-060 

Organisation: Symbios Research and Restoration 
Project Contact: Carla Burton 
Address: 1713 6th Avenue, Prince George, B.C.   
Phone No. 250-564-9895 
Email: symbios@shaw.ca
Project Title:  
Continued Monitoring of Native Plant Seed Production and Revegetation Trials 
Final Project Abstract: 
Establishing natural vegetation to control erosion, rebuild the soil and improve the visual appearance of sites degraded after logging 
is an important aspect of ecosystem restoration.  However, the maintenance of biodiversity and ecosystem function, wildlife 
management and aesthetic appeal are also important considerations in the rehabilitation of industrial impacts.  The use of native 
species for purposes of revegetation is an important technique in addressing all of these issues, but there is little information 
regarding their biology or their use for restoration purposes.  The research carried out in this project built on a program previously 
funded by Forest Renewal B.C. (FRBC) Research Program from 1997 to 2001.  The goal of the original research was to conduct 
research on native herbaceous species so that supplies of native grasses and legume seed could be reliably produced for use in 
restoration across the northern interior of B.C. 
   The current research, funded through FII for the period August 1st 2003 to March 31st 2004, had three objectives: 

1. To extend our knowledge of longevity and yields of cultivated native plant seed production plots; 
2. To extend our knowledge on the long term effects of different native plant seed treatments on plant cover production and 

plant community composition; and  
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3. To communicate this knowledge to seed growers and revegetation specialists. 
   The first objective was met through the systematic cultivation and weeding of the previously established seed increase plots in 
order to maximize seed production. The seed produced in the plots during the growing season in 2003 was subsequently harvested, 
cleaned, and weighed to determine seed yield.  Purity analysis was then conducted on each species.  Plot productivity of each 
species harvested was then compared to productivity in previous years.  Prior to the harvesting of seed, survival tallies of 13 species 
were also conducted, with notation made as to reproductive status.  Species tallied include five grasses (Elymus glaucus, Elymus 
innovatus, Elymus trachycaulus, Festuca saximontana), three sedges (Carex aenea, C. macloviana, C. mertensii) and five forbs 
(Lupinus polyphyllus, L. arcticus, Anaphalis margaritacea, Polemonium pulcherrimum and Arnica cordifolia).  Some species (e.g., 
Elymus trachycaulus, Carex mertensii) are still producing seed at near-maximum levels after 5 growing seasons, while others (e.g., 
Carex macloviana, Lupinus spp.) are no longer viable producers, with seed yields less than one-quarter of previous levels. This 
information is needed for growers to plan the rotation and maintenance of seed increase plots and seed production fields. 
   The second objective was met through the re-monitoring of a landing and roadside revegetation experiment designed to test 
seeding densities of native plant species, the use of fertilizer, season of seeding and their interaction on six degraded sites in the 
northwestern interior of British Columbia.  Plots had been previously monitored and analyzed for the first two years and data was 
collected in the third year.  After this fourth year of monitoring data for all four years of data were analyzed with a view to 
examining the effect of density treatment on vegetation composition, plant cover and weed control.  Plant cover started to decline 
after two or three years (depending on treatment), and fertilizer effects were no longer evident in the fourth year.  High densities of 
native plant seed continue to deter exotic plants. 
   The third objective was met through: 

1. The preparation of an article for submission to Ecological Applications regarding the seeding density experiment; 
2. The creation of web pages on producing native plant seed in cultivation and the use of native plant seed for revegetation 

purposes; 
3. The submission of abstracts for papers to be presented at two international conferences. 
4. The creation of PowerPointTM  presentations to be used for lectures, and presentations at workshops and conferences.  

Keywords: 
ecosystem restoration, erosion control, fertilization, grasses, grass seeding, indigenous species, landing rehabilitation, legumes, native 
plants, northern British Columbia, revegetation, roadside seeding, seed production, seeding density, exotic species  
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 
Project Component or 

Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 
Achieved  

Seed Production Plot 
Maintenance 

Hiring summer staff, plot 
maintenance, including weeding, 
fertilization, and watering. 

• Two people hired were hired to work on the project. (100% completion) 
• Weeding of twelve seed production plots was an ongoing activity, mainly in August and 

September.  Weeding continued, on occasion, into October as time permitted.  However, due 
to the late granting of funding, it may have been too late for one or two species, which had 
largely been out-competed by weeds. (100% completion)   

• Plots were also watered, as necessary. (100% completion) 
• Plots were fertilized at the end of the growing season to enhance seed production during the 

2004 growing season. (100% completion) 
However, since there is no further funding on this project, there will no longer be maintenance on these 
seed production plots. 
 

Survivorship Monitoring in 
Seed Production Plots 

Relocating and evaluating status 
of plants established in seed 
production plots.  Data entry 

• Twelve species were monitored for survival. (100% completion)  
• Survival data was entered into a spreadsheed. (100% completion) 
• Survival values were compared with planting records and survival from a previous tally.  

Through this analysis, information was gathered on differential survival and longevity of each 
species. (100% completion) 

  Such knowledge is previously unknown for these species. 
 

Monitoring Seed Yields in 
Seed Production Plots. 

Selective harvesting as seeds 
ripened.  Drying/curing, threshing 
cleaning and weighing yield 
calculations  

• Seeds from all species were harvested from August to October, as they ripened,  They were 
subsequently cured, threshed and cleaned. (100% completion) 

• The clean dry seed that resulted from these activities provided us with clean dry seeds and 
seed lot weights.   This information provided data on yield trends for each of the species 
harvested. (100% completion) 

Such knowledge is previously unknown for these species.   
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Revegetation Trial Monitoring 
 
 
 
_________________________ 
 
Report Writing and Extension  
Activities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_________________________ 
 
Development of Follow-up 
Funding Opportunities 

Preparation work, travel and field 
measurements of plant density 
and cover. Data entry. 
 
___________________________ 
 
Journal paper preparation, web 
page development and updates, 
PowerPointTM and oral 
presentation development. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
___________________________ 
 
Proposal writing to funding 
agencies, and enquiries for 
funding from private sources. 

Through re-monitoring of a previously established seeding density experiment and subsequent data 
analysis, we were able to gather additional information on the continued effects of sowing density and 
fertilizer on ground cover and exotic species control.  (100% completion) 
It was demonstrated that fertilizer effects persisted for 3 years, but not 4. 
___________________________________________________________________________________  
 
The following extension activities were completed.  It is hoped that all of these efforts will increase 
awareness and provide previously unknown information, on an international scale, regarding the use of 
selected native plant species for revegetation purposes.  The use of native species is an integral 
component of acceptable ecosystem restoration. 
• A paper entitled“Determining the Optimal Sowing Density for a Mixture of Native Plants Used for 

Revegetation and Ecosystem Restoration” has been submitted to “Ecological Applications.”  This 
paper illustrates a rigorous means of determining optimal seeding densities, and will increase 
awareness among ecologists and revegetation specialists on the optimal use of native plant seed  
(100% completion) 

• Web page postings to facilitate easy access to up-to-date information on (a) How to Produce Seeds 
of Native Herbaceous Plants in Cultivation, and (b) How to Develop a Seeding Prescription for 
Revegetation and Restoration. (100% completion) 

• Powerpoint presentations on seeding density and the use fertilizer when seeding native plant species 
are available for use at conferences, workshops and for classroom teaching; results have been used 
in presentations at the University of Victoria. (100% completion) 

• Abstracts based on data collected in the seeding density experiment have been submitted for a poster 
presentation at the International Conference of the Society for Ecological Restoration (August 24-
27, 2004) in Victoria, and for presentation at the Fifth International Conference on Disturbance 
Dynamics in Boreal Forests to be held in Russia (August 1-5, 2004). (100% completion)   

___________________________________________________________________________________ 
 
To further develop follow-up funding opportunities: 
• Under the category of Theme 2: "Using ecosystem knowledge to manage forests" and specifically, 

the "effects of management practices on soil productivity,” a Letter of Intent (LOI) was sent to FIA 
to receive funding to re-monitor the seeding density trials and re-evaluate soils in order to determine 
if there was a relationship between seeding density and fertilizer treatments and soil enrichment after 
five years. (100% completion)  Unfortunately, a full proposal was not invited. 

• To solicit funding from private sources, letters along with a description of the seed increase program 
and a copy of our manual, “A Manual for Growing and Using Seed from Several Herbaceous Plants 
Native to  the Northern Interior of British Columbia” were sent to Industrial Forest Services Ltd., 
B.C. Hydro, Pickseed, Kemess Mines, Telus, and the B.C. Oil and Gas Commission. (100% 
completion)  These solicitations elicited some interest,  but no funding commitments to date.  
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
Q.  How long will cultivated seed production plots remain viable for 10 native plant species? 
 
A.  Survival data was gathered for twelve species, rather than ten, so from that perspective, we more than answered our original research 
question.  The information regarding seed longevity of native species is scarce so the information we gathered as a results of this project is 
valuable and timely, especially considering the increased interest in the use of native species for revegetation purposes.    
 
Q. What are the effects of native plant revegetation treatments on vegetation composition? 
 
A.  The data collected for the fourth year in our seeding density trials expanded our limited knowledge on the use of native species, especially 
relating to seeding density, and the use of fertilizer for revegetation purposes as well as the control of exotic species.  Surprisingly, most plots 
exhibited a decrease in sown plant cover in their fourth year, in association with a decrease in the effects of initial fertilization treatments.  
These results indicate that plots need to be re-fertilized in their 3rd or 4th years, or that more legumes should be included in the seed mix, or that 
legume seeds need to be inoculated with Rhizobium at the time of sowing. Since research related to seeding density with native seed is very 
scarce, the results provided new and valuable information.   
 
 
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
etc.). 
Due to recent changes in the Forest and Range Practices Act and reduced emphasis on biodiversity guidelines, the use of native plants is not 
foreseen to increase on the Provincial Crown forest lands in the foreseeable future.  Budget reductions to B.C. Parks has also curtailed one of 
our main customers, clients and supporters.  Collectively, these actions put B.C. behind Alberta, U.S. National Forests, and several U.S. states 
when it comes to improving the sustainable management of biodiversity values in public forests.  
On the other hand, we continue to receive queries about the availability of native plant seed from a mining company, a seed 
brokerage company, and some woodlot licensees.  The use of native plant seed for roadside and landing revegetation, and the 
information generated in this project, will help licensees in pursuit of Forest Stewardship Council (FSC) forest certification. 
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B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
 
User/User Group Realised/Expected Benefit 
  
 
Researchers, 
practitioners 

Species longevity is especially important to people growing native seed so that planning and rotation of seed 
production plots can be implemented.  The growing of native seed for widespread use is a growing industry, thus any 
information pertaining to its growth and survival is important so that it can be used effectively. It is also important to 
ecological researchers because information on native species is scarce and the species tested in this project are by and 
large untested. 

 
Restoration 
practitioners, foresters, 
researchers 

The results of the seeding density /fertilizer experiment will assist practitioners in determining appropriate seeding 
densities for revegetation of degraded sites and the effective use of fertilizer.  Since native seed is difficult to access 
and is expensive, it is imperative that valuable seed is not wasted.  Knowing the optimal density to sow and the 
benefits of fertilizer is therefore important to efficient use.  This information would be important to foresters when 
restoring landings, and roadsides to maximize effective site rehabilitation and restoration. Use of native species for 
site rehabilitation and restoration will improve stewardship thus improving market acceptability of BC forest 
practices and forest products.   
We have sold several dozen copies of our manual describing our recommendations to date, but have no way of 
knowing the extent to which this information has been applied on the ground. 

 
 

 

 
 
B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
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TYPE CITATION INCL (Y/N) 
TEC Longevity and Seed Yields of Native Plants Grown in Cultivation (technical report to FII) Y 
TEC Long-Term Effects of Seeding Densities and Fertilization Treatments Using Seed from Herbaceous Species Native to 

the Northern Interior of British Columbia (technical report to FII) 
Y 

JOU “Determining the Optimal Sowing Density for a Mixture of Native Plants Used for Revegetation and Ecosystem 
Restoration” (submitted to Ecological Applications) 

N 

WEB How to Produce Seeds of Native Herbaceous Plants in Cultivation (http://www.bulkley.net/~symbios/howtogro.htm) 
How to Develop a Seeding Prescription for Revegetation and Restoration 
(http://www.bulkley.net/~symbios/howtouse.htm) 

N 

POS Determining Optimum Sowing Density of a Native Plant Seed Mixture (abstract accepted, and poster in preparation 
for 16th International Conference of the Society for Ecological Restoration and the 5th International Workshop on 
Boreal Forest Disturbance Dynamics  

Y 

ORA Road Deactivation and Revegetation (UVic. ER 328)   N 
WEB FIA Activity Standards Document (http:/wlapwww.gov.bc.ca/w/d/documents/fia_docs/native_seed_standard_s.pdf ) N 
 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year ____ of a ____ year research program/project. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

  Natural Disturbance Dynamics (fire, 
wind, etc.) 

 X Site Rehabilitation and 
Restoration 

 Growth and Yield (modeling, site index work)   Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

  Forest Genetics 

  Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

 Forest health (pests and pathogens)   Soil Conservation, Health, and 
Productivity 

   

 Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra X Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
 Boreal White and Black Spruce X Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir X Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
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C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

 Support policy, regulatory and guideline development, evaluation and adjustment 
x Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 
 Support greater certainty in planning and decision making for all forest resources values  

Objective:  To enhance the value of timber and forest land assets  
 More effective and efficient use of forest resources 
 Reducing costs of timber production 
 Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site 

potential 
 Increasing available timber volume through management of access constraints 

Objective: To improve stewardship and market acceptability of BC forest practices and forest products 
x Promoting new or adapted forest practices which give BC an edge in the world forest product marketplace 
 Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 

 
 
 

Annual Progress Report Template – Forest Research Program 2003/04     Page 9 of 9 


