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1 FIVE-YEAR ACTION PLAN 

In 1990 funds were made available under the Sustainable Environment Fund, Forest Renewal Initiatives 

Program to support research and extension in hardwood and vegetation management in B.C. The Hardwood and 

Vegetation Management Technical Advisory Committee (HVM TAC) was established to assist with soliciting, 

reviewing and ranking research proposals for consideration by the Steering Committee (HVM SC). 

A sub-committee of the HVMTAC was formed in April 1991 to produce a 5-year strategic plan. This 

committee was chaired by Dr. P. Comeau and consisted of J. Boateng, T. Hamilton, R. Whitehead, S .  Simard, K. 

Sadoway, and K. Hopkins. Strategic goals, objectives and priorities were identified for each program area. A 

matrix (2.1.3 and 2.2.3) was then constructed for each to show how recommended projects meet strategic 

objectives and to guide future program development. 

This five-year action plan updates and replaces the Action Plan produced in September, 1991. It describes 

the goals and objectives, organization and responsibilities of the TAC, and outlines broad research priorities and 

extension plans for research supported under this program. 



1.1 HARDWOOD MANAGEMENT RESEARCH 

Goal: 

The goal of the Hardwood Management TAC is to support the acquisition, communication and 

application of information needed for the sustainable and integrated management of hardwood and mixedwood 

resources. 

Objectives: 

The objectives of the Hardwood Management TAC are to develop and recommend a coordinated and 

adaptive research, extension and demonstration program directed towards: 

1) acquiring information through studies in the following general areas: Silviculture, Ecology, Integrated 

Resource Management, Forest Health, and other priority topics; 

2) encouraging and supporting the communication of information from studies initiated under this and other 

programs to resource managers, program managers, and to other researchers through personal contact, 

publications, workshops, symposia, decision support tools, and other methods as appropriate; 

3) encouraging development of expertise in hardwood and mixedwood research, through support of 

pertinent work by qualified graduate students, and 

4) ensuring liaison and coordination with other initiatives, such as the FRDA I1 Program Planning Groups, 

Old-growth and Biodiversity Technical Advisory Committee, Ministry of Environment Wildlife Branch, 

Integrated Resource Branch, Universities, and Forestry Canada. 

Study Areas and Priorities: 

The hardwood management TAC has identified the following topics as priority areas for investigation. 

During implementation of this program the TAC will recommend support of promising studies relevant to many 

of these topics. 

Hardwood Silviculture 

Information on the effectiveness of silvicultural treatments is needed to assist in development of effective 

prescriptions. Studies on hardwood silviculture should include the following: 

1) impacts of harvesting and site preparation on hardwood and mixedwood regeneration; 

2) stocking standards for pure and mixed stands; 

3) site preparation and vegetation management requirements; 

4) growth and yield of hardwood and mixed conifer/hardwood stands, including the impacts of various 

stand management practices; and 

5)  effects of silvicultural practices on wood quaiity and forest health. 



Ecology 

Information on hardwood and mixedwood ecology is required to assist in operational decision-making. 

Research on hardwood ecology should include: 

1) identification (selection) of sites where hardwoods are biologically acceptable; 

2) process-oriented studies of the dynamics of pure hardwood stands and of interactions between hardwood 

and conifer species in mixed stands; 

3) studies of the effects of hardwood and mixedwood management on long-ten site productivity and 

sustainability. 

Integrated Resource Management 

Information is required to support the integration of hardwood harvesting and silviculture with other 

management objectives. Integrated resource management studies will focus on: 

I) the effects of hardwood and mixedwood management on water quality, fish and wildlife habitat, range, 

recreation, and landscape values; and, 

2) the effects of hardwood and mixedwood management on biodiversity. 

Forest Health 

Information is needed on the nature, impacts, and control of organisms that damage hardwoods, and on 

the role of hardwoods in forest health. Hardwood forest health research should include: 

1) studies of the biology, population dynamics and control of organisms that damage hardwoods; 

2) studies of the impacts of damaging agents on vigor, survival, growth and yield, and wood quality of 

hardwoods; and, 

3) studies of the effects of hardwoods on conifer pests (e.g. root rots) in mixed stands or in alternating 

rotations. 



1.2 VEGETATION MANAGEMENT RESEARCH 

Goal: 

The goal of the vegetation management research program is to support the acquisition, communication, 

and application of information needed for implementing effective vegetation management prescriptions consistent 

with sustainable and integrated management of forest resources. 

Objectives: 

The objectives of the vegetation management research program are to develop and recommend a 

coordinated and adaptive research and extension program directed towards: 

1) acquiring information through research in the following topic areas: prediction and diagnosis of 

vegetation management problems, effectiveness of treatment options, ecology of crop and non-crop 

species, silvicultural benefits and impacts of treatments, and impacts of treatments on non-timber 

resources; 

2) supporting communication of information from research initiated under this and other programs to 

resource managers, program managers, and to other researchers through personal contact, publications, 

workshops, symposia, courses, establishment of demonstration sites and development of tools to assist 

resource managers in the selection and evaluation of appropriate treatments; 

3) supporting development of expertise in vegetation management research, and 

4) ensuring liaison and coordination with other initiatives, such as the FRDA I1 Program Planning Groups, 

Old-growth and Biodiversity Technical Advisory Committee, Ministry of Environment Wildlife Branch, 

Integrated Resource Branch, Universities, and Forestry Canada. 

Research Topics and Priorities: 

The TAC has identified the following topics as priority areas needing investigation. During 

implementation of this research program the TAC will recommend support of promising studies relevant to the 

following topics areas: 

Prediction and diagnosis of vegetative competition vroblems 

A key component in the development of a vegetation management prescription is the evaluation of the 

need for treatment. Information on vegetation development, the effects of neighbouring vegetation on crop 

seedling survival and growth, and competition indexes are required to support operational decisions. 



Effectiveness of treatment options 

Information is needed on the efficacy of all vegetation management options in order to assist resource 

managers in making sound treatment prescriptions. 

Foreknowledge of the effects of various site preparation and brushing treatments on vegetation 

development, crop establishment and growth is prerequisite to their effective use for vegetation management. 

This requires empirical data on vegetation development following treatment as well as information on 

successional processes. 

Treatment options needing investigation include: biological (livestock grazing, cover crops, insects, 

micro-organisms), chemical, physical (mulching, clipping, girdling), mechanical, prescribed fire, and other 

potentially useful treatments. 

Ecology of crop and non-cro~ species 

Information on the ecological requirements, tolerances and roles of crop and non-crop species is 

required to aid in the development of vegetation management prescriptions. Research dealing with the 

autecology and population ecology of non-crop species, the role of non-crop species in ecosystem processes (e.g. 

nutrient cycling), and the successional dynamics of plant communities is needed. 

Silvicultural benefits and im~acts of treatments 

Information is required on the short-term (1 to 20 years), and long-term (20 years or longer) impacts of 

vegetation management treatments on crop species survival, growth, and yield to support operational vegetation 

management decisions. This information, and tools to facilitate its use are needed for the evaluation of the 

impacts of vegetation management treatments on growth and yield and on sustainable forest production. 

Impacts of treatments on non-timber resources 

Information on the short-term and long-term impacts of vegetation management treatments on non- 

timber resources is required to support operational decision making processks. Emphasis will be placed on 

identifying and quantifying the impacts of vegetation management treatments on fish and wildlife habitat, range, 

recreation, and water quality at both the stand and landscape levels, and on quantifying the impacts of vegetation 

management on biodiversity. 

Development of tools to assist resource managers in the selection and evaluation of treatments 

Operational staff use information from a number of sources in evaluating the need for vegetation 

management treatments, the silvicultural impacts of treatments, and the impacts of treatments on non-timber 

resources. Decision support tools such as handbooks, decision charts, simulation models, expert systems, and 

geographic information systems are useful in the synmesis and application of large amounts of diverse 

information and in the identification of critical research needs. The TAC recognizes a need for work in this area 

to deal with issues at both the stand and at the landscape level. 



1.3 PROPOSED IMPLEMENTATION 

Steering Committee (HVMSC) 

The Steering Committee, composed of the Directors of the Forest Science Research Branch and 

Silviculture Branch, authorizes the activities of the Technical Advisory Committee (TAC), and approves action 

plans, budgets, project recommendations, and operational reports. 

The Steering Committee may inspect any project upon notification of the ministry contact and project 

leader for the purpose of evaluating, monitoring, or assessing the project, and obtaining any information which 

may be required. 

Technical Advisory Committee (HVMTAC) 

The TAC is composed of representatives from Forestry Canada, Ministry of Environment (Wildlife 

Branch) and Ministry of Forests Forest Science Research Branch, Silviculture Branch, and Regions (Forest 

Science and Silviculture Officers). 

The TAC is responsible for ongoing review of research needs and priorities through surveys, problem 

analyses, the RRAC process, and in communication with client groups. Based on this information, it will 

recommend priorities, and upon approval of priorities, will solicit, review, and rank proposals for consideration 

by the management team and funding agencies. 

The TAC will prepare five-year and annual plans in the format approved by the Steering Committee. 

Forest Science Officers, in consultation with operations staff, will identify and priorize regional research 

needs, and co-ordinate needs arising within their regions with overall TAC strategy. Regional staff will review 

and comment upon working plans and reports, and make recommendations on the desirability of projects within 

their regions. 

Administration 

Ministry contacts are responsible for drawing up contracts and ensuring delivery of products on schedule. 

Ministry contacts will also monitor project performance and arrange site visits as appropriate. 

Project leaders are responsible for preparation of proposals and working plans, conducting the work, 

submission of regular administrative and operational reports, and delivery of end products on schedule and within 

budget. 

The Planning and Co-operative Programs Officer, through Program Administrators conducts the day-to- 

day operations of the program. This includes the development and maintenance of a system for soliciting and 

tracking proposals, working plans, reviews, manuscripts, administrative reports, and other information as 

required. Program and project budgets and achievements will be monitored, and plans and reports prepared. 

Products and a timetable for delivery will be clearly identified in all proposals and working plans. 

Products will normally be due prior to the winter TAC meeting in February. Quarterly administrative reports are 

the responsibility of the project leader, and are due two weeks prior to the end of each quarter. 



Proposals for work to be completed under FRDA I1 are welcome at any time. However, the deadline for 

receipt of new proposals for projects to be initiated the following fiscal year is November 15th. The TAC will not 

normally consider proposals received after this date. 

A meeting of the TAC will be held two to three weeks after the deadline for receipt of proposals. This 

will facilitate recommendations to the management team in December, so that working plans can be requested 

and completed during the winter months. Following review of proposals, the TAC will make recommendations 

to the management team by February 15th. Proposals solicited under FRDA I1 will follow the protocol required 

under the Agreement. 

Where deemed necessary by the TAC, invitations to tender proposals will be sent to a distribution list of 

qualified agencies and individuals approved by the TAC chairman. Proposals will be in the format specified by 

the invitation, and all proposals longer than the specified length will be returned to the sender. Faxed proposals 

and late proposals are unacceptable. 

An annual report from the TAC, including the review of progress and accomplishments during the 

previous fiscal year, and estimated budget for the following fiscal year will be completed by October 31 annually. 

Criteria for Evaluation of New Proposals 

Research proposals will be evaluated for relevance, merit, capability, budget, and timeframe on the basis 

of: 

a) consistency with program objectives; 

b) consistency with priorities under the program; 

c) end product attainable using proposed methods, resources and personnel, including the qualifications, 

experience, and track record of the project leader; 

d) approach is consistent with established protocols and methodology where appropriate; 

e> complements other work, or able to stand alone; 

f) adequate provision for communication of end product to clients; and, 

g) budget appropriate for the priority of the topic being addressed and the end product to be produced. 

Rated proposals will be categorized as either: 

1. high priority for implementation at this time; 

2. requires more information; or, 

3. neither of 1) or 2) 

The TAC may request changes to any proposal, or may recommend acceptance of any proposal as 
amended. 

Ongoing projects will be given priority for continuing support, subject to the availability of funds, and 

based upon satisfactory achievement of objectives and milestones as defined in the proposal and working plan. 



Extension: 

Project leaders are responsible for timely communication of results to both the scientific community and 

operational clients. Communication plans must be clearly indicated in proposals and working plans. Extension 

and communication products will be determined on an individual project basis in consultation with the Manager, 

Extension Services. 

Ongoing communication with client groups through site visits, oral and written reports, and development 

and maintenance of demonstration sites is encouraged. 

Project budgets, except for FRDA 11, must include direct costs associated with publication or 

dissemination of results. Approved reports will be published in refereed journals, workshop proceedings, or in 

Ministry of Forests Research Reports, Land Management Handbooks, and Research Memos as appropriate. Oral 

presentations and poster displays highlighting research results should be given at workshops, symposia, and field 

tours (eg. CSC, SISCO, NSC, etc.) as appropriate. 

The TAC will recommend, initiate and/or cooperate with other agencies in the organization of workshops 

and symposia and in the development of training courses dealing with hardwood and mixedwood management 

issues. The TAC will sponsor a workshop on Hardwood and Mixedwood Management in B.C. in 1996. 

The program administrator will maintain a directory of demonstration areas created in connection with 

research supported by this program. Information on these demonstration areas will be provided to appropriate 

District and Regional MOF and MOE staff. Program activities and major results will be presented in annual 

reports. Summaries of ongoing projects will be prepared and updated periodically. 



TAC Membership 1992 

Name 

M. Blache - 

J. Boateng - 

P. Comeau - 

P. Courtin - 

H. Cullen - 

D. Draper - 

J. Dryburgh - 

T. Hamilton - 

D. Lousier 

K. McClain - 

Hardwood Management and 
Vegetation Management TAC (August 1992) 

Affiliation Telephone - FAX 

Research Branch 
(Program Administrator) 

Silviculture Branch 387-8905 387-1467 

Research Branch 
(Chairman) 

Vancouver Forest Region 660-7533 660-7778 

Silviculture 565-41 13 565-6671 
Prince George Forest Region 

Research Branch 387-3226 387-0046 

Forestry Canada 
PFC 

Ministry of Environment 
Wildlife Branch 
780 Blanshard Street 
Victoria, B.C., V8V 1x5 

Prince George Forest Region 565-6186 565-6671 

Forestry Canada 963-863 1 565-7646 
District Office 
R.R. 8, Site 25, Comp 10 
Prince George, B.C., V2N 4M6 

T. Newsome - Cariboo Forest Region 

B. Nyberg - Research Branch 

S. Simard - Kamloops Forest Region 

C. Thompson - Nelson Forest Region 

R. Winter - Silviculture Branch 



2 HVM TAC Program Recommendations 199 1/92 and 1992193 

2.1 Hardwood Management Research 



2 HVM TAC Program Recommendations 1991192 and 1992193 

2.1 Hardwood Management Research 

2.1.1 Project list - hardwood management research 

Work on the following projects was recommended over the period 

April 1, 1991 to March 31, 1992. 

A Projects started in FY 1990 

PROJECT TITLE 

B01 Wildlife diversity in coastal alder stands. 

B03 Effects of red alder density on conifer growth and nitrogen availability. 

B 04 Geographic variation of red alder (Alnus rubra). 

B 07 Stand tending regimes for red alder plantations. 

B08 Assessment of decay and waste factors and decay organisms for red alder (Alnus rubra). 

B 09 Evaluation of the consequences of red alder control and management on growth of conifers. 

B l l  An analysis of hardwood management problemsin the southern interior. 

B12 Pure and mixed birch stand management studies in the ICH zonein the southern interior of 
B.C.: birch thinning trials. 

B16 Investigation of planting of white spruce under a trembling aspen canopy. 

B18 Integrated aspen-forage resource management options in the BWBS subzone. 

B 20 Development of silvicultural techniques to maximize the productivity of native northern 
hardwood monocultures. 

B 24 Administration and management of the HardwoodManagement Sub-program 1.3. 

B 27 Impacts of hardwood management on B.C. wildlife: a problem analysis. 

B28 Changes in bird diversity and abundance following aspen clearcutting in the BWBS 
biogeoclimatic zone. 



PROJECT TITLE 

B 29 The diversity of bird assemblages in interior aspen forests in the Prince Rupen Forest 
Region. 

BC-FR12 Membership in the Hardwood Silviculture Co-operative. 

BC-FR13 Maintenance and updating of the COMB computerized bibliography on the ecology and 
management of several trees, shrubs and herbs. 

BC-FR14 Northern mixedwood forests, the carbon cycle, and sustainable production. 

BC-FR16 Analysis of quality and productivity of birch-dominated stands in the Prince George Forest 
Region. 

B. Projects started in FY 199 1 

B31 Pure and mixed paper birch stand management studies in the ICH zone of the southern 
interior of British Columbia: birch regeneration study. 

B33 Pure and mixed paper birch stand management studies in the ICH zone of the southern 
interior of British Columbia: birch biomass study. 

B 34 Survival, growth and yield of four hardwood species on five sites in the Cariboo Forest 

B35 Effect of aspen density and stocking on the performance of coniferous plantations in the 
Cariboo Forest Region 

B36 The significance of site variables in predicting decay in the aspen trees in the BWBS 
biogeoclimatic zone. 

B37 Pathology study: development of diagnostic tools for poplar disease in B.C. 

B39 The use of red alder to enhance Sitka spruce growth in the Queen Charlotte Islands. 

B40 Poplar demonstration plantation at Surrey Nursery. 

BC-FR15 Use of red alder in managing Phellinus weirii root disease. 

FC-FRO7 Analysis of cottonwood management problems in British Columbia, and related research 
needs. 



2.1.1 Project list - hardwood management research 

Work on the following projects was recommended over the period 

April 1, 1992 to March 31,1993. 

C. Proiects continuing: and funded in FY 1992 

PROJECT TITLE 

B01 Wildlife diversity in coastal alder stands. 

B03 Effects of red alder density on conifer growth and niuogen availability. 

B07 Stand tending regimes for red alder plantations. 

Evaluation of the consequences of red alder control and management on the growth of conifers. 

Pure and mixed paper birch stand management studies ;r- the ICH zone in the southern interior of 
British Columbia: paper birch thinning trials. 

Investigation of planting of white spruce under a trembling aspen canopy. 

Development of silvicultural techniques to maximize the productivity of native northern hardwood 
monocultures. 

Administration and management of the Hardwood and Vegetation Management research programs. 

Strategic assessment of the hardwood resource in B.C. 

Impacts of hardwood management on B.C. wildlife: a problem analysis. 

Changes in bird diversity and abundance following aspen clearcutting in the BWBS biogeoclimatic 
zone. 

Regeneration of paper birchlconifer mixtures in the ICH zone of the southern interior of British 
Columbia. 

B33 Pure and mixed paper birch stand management studies in the ICH zone of the southern interior of 
British Columbia: root disease study. 

B34 Survival, growth and yield of three native hardwoods, lodgepole pine and interior spruce on five sites 
in the Cariboo Forest Region. 

B35 Effect of aspen density and stocking on the performance of coniferous stands in the Cariboo Forest 
Region. 

B36 The significance of site variables in predicting decay in the aspen trees in the BWBS biogeoclimatic 
zone. 

B37 Pathology study: development of diagnostic tools for poplar disease in British Columbia. 

B39 The use of red alder to enhance Sitka spruce growth in the Queen Charlotte Islands. 

B40 Poplar demonstration plantation at Surrey Nursery. 



2.1.2 Project allocations by funding source 

Hardwood Management Research Budget Program 

Fiscal Year 1991/92 

Project Allocation Funding Source 

BOI 
B03 
B 04 
B 07 
B08 
B 09 
B11 
B12 
B16 
B18 
B 20 
B 24 
B 24 
B 27 
B 28 
B 29 
B31 
B32 
B33 
B34 
B35 
B36 
B37 
B39 
B 40 
BC-FR12 
BC-FR13 
BC-FR14 
FC-FR 15 
B C-FR 1 6 
FC-FRO7 

FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
Forest Renewal Plan 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
Forest Renewal Plan 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
Forest Renewal Plan 
FRDA I1 Subprogram 1.3 
Forest Renewal Plan 
Forest Renewal Plan 
FRDA I1 Subprpgram 1.3 
Forest Renewal Plan 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 . 

FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.1 

TOTAL $686,550 

Breakdown by Funding Source: 

$375,000 
$ 87,950 
$223.600 

GRAND TOTAL$686,550 

FRDA I1 Subprogram 1.3 
FRDA I1 Subprogram 3.1 
Forest Renewal Plan 



2.1.2 Project allocations by funding source 

Hardwood Management Research Budget Program 

Fiscal Year 1992193 

(Funding Source - SB = Silviculture Branch) 

Project Allocation Funding Source 

TOTAL $550,880 

Breakdown by Funding Source: 

$475,000 
$75,880 

GRAND TOTAL$550,880 

FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA 11 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
Forest Renewal Plan 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
Forest Renewal Plan 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 
FRDA I1 Subprogram 1.3 SB 

FRDA I1 Subprogram 1.3 SB 
Forest Renewal Plan 



HARDWOOD MANAGEMENT RESMRCII  PROGRAM 
PROJECT TOPIC MATRIX 1992/93 

PROJECT 
NUMBER 

GENERAL SILVICULILJRE/ECOLOGY 
IMPACT OF STOCKING STAND MANAGEMENT SlLVlC SITE STAND LONG TERM 
LOGGING 8 STANDARDS TENDING IMPACTS IMPACTS ON SELECTION DYNAMICS SITE 
SITE PREP ACTWIN ON GROWlH WOOD QUAL. BIOMASS PRODUCT- 
ON REGEN & YIELD & HEALTH PRODUCTION WIN 

INTEGRATED RESOURCE M M E N T  
IMPACTS ON IMPACTS OF 
NON-TIMBER MANAGEMENT 

USERS ON 
BlODMRSlN 

FOREST HEALTH 
BIOLOGY IMPACT OF IMPACT OF 

& CONTROL DAMAGING HARDWOODS 
OF HARDWOOD AGENTS ON ON CONIFER 

PESTS HARDWOODS DISEASE 

GROWTH& 
MEU) 



HARDWOOD MANAGEMENT RESEARCH PROGRAM 

PROJECT BY REGION MATRIX 1992193 

PROJECT PROVINCIAL CARIB00 KAMLOOPS NELSON PRINCE PRINCE VANCOUVER 

NUMBER GEORGE RUPERT 

BC-FR38 

BC-FR42 

B C - m  

BC-GYO1 

FC-FRO7 

FC-IRM21 

FC-IF36 

FC-GY 12 



PROVINCIAL HARDWOOD MANAGEMENT RESEARCH PROJECT LIST 

PROJECT E.P. FUNDING AGENCY PROJECT MINISTRY PROJECT FUNDING 

NUMBER NUMBER SOURCE LEADER CONTACT TITLE ALLOCATION 

1101 FRDA 11 - SUBPROGRAM 1.3 

1121.01 FRDA I1 - SUBPROGRAM 1.3 

1123.01 FRDA I1 - SUBPROGRAM 3.1 

FRDA Il - SUBPROGRAM 3.1 

1140.01 FRDA I1 - SUBPROGRAM 1.3 

FRDA n - SUBPROGRAM 1.3 

1084.02 FRDA I1 - SUBPROGRAM 1.3 

1089.02 FRDA I1 - SUBPROGRAM 1.3 

SB 

SB 

FRPPG 

FR PPG 

SB 

SB 

SB 

SB 

D. Seip1J.P. Savard 
MOF - VanJCWS - Delta 

D. Seip Wildlife diversity in coastal alder stands. 

P. Comeau 
MOF - F.S. Research Br. 

P. Cornea4 
F. Nuszdorfer 

C. Ying 

Effects of red alder density on conifer growth 
and nitrogen availability. 

C. Ying 
MOF - F.S. Research Br. 

Geographic variation of red alder (Alnus 
rubra). 

P. Courtin 
MOF - Vancouver 

Membership in Hardwood Silviculture 
Cooperative. 

P. Courtin 
MOF -Van 

P. Courtin Stand tending regimes for red alder (Alnus 
rubra). 

$30,000 
(now $17,000) 

$60.240 E. Allen 
FORCAN - PFC 

K. Richardson/ 
J. Sutherland 

P. Comeau 

Assessment of decay and waster factors and 
decay organisms for red alder (Alnus rubra). 

P. Comeau 
MOF - F.S. Research Rr. 

Evaluation of the consequences of red alder 
control and management on growth of conifers. . 

Pure and mixed paper birch stand management 
studies in the ICH zone in the southern interior 
of B.C.: paper birch thinning trials. 

S. Simard 
MOF - Kamloops 

S. Simard/A. Vyse 

11 14.01/.02 FRDA I1 - SUBPROGRAM 1.3 

1107 FRDA I1 - SUBPROGRAM 3.1 

Investigation of planting of white spruce under 
a trembling aspen canopy. 

SB 

FR PPG 

C. DeLong 
MOF - Pr. George 

C. DeLong 

P. ComeauJ 
D. Spittlehouse 
MOF - Research Br. 

P. Cornea4 
D. Spittlehouse/ 
M. Apps/ I. Moss 

Northern mixedwood forests, the carbon cycle, 
and sustainable production. 

1075.01 PG REGION-FS SECTION 

1133.01 FRDA I1 - SUBPROGRAM 1.3 

BASE 

SB 

W.J. HaysJB. Johnson W.J. Hays Integrated aspen-forage resource management 
options in the BWBS subzone. 

D. Coopersmith 
MOF - Pr. George 

D. Coopersmith Development of silvicultural techniques to 
maximize the productivity of notive northern 
hardwood monocultures. 

$30,000 
(now $45,000) 



FRDA n - SUBPROGRAM 1.3 SB 

FRP - HDWDS MAN. RES. ' TAC 

FRDA I1 - SUBPROGRAM 1.3 SB 

FRDA I1 - SUBPROGRAM 1.3 SB 

M. BlacheP. Comeau 
MOF - F.S. Research Br. 

P. Comeau Administration and management of the 
hardwood resource in B.C. 

$55,160 
(now $79,925) 

M. Blachep. Comeau 
MOF - F.S. Research Br. 

P. Comeau Administration and management of the 
hardwood resource in B.C. 

$20,000 
(now $11,000) 

$33,650 Dr. M. Massie - Nawitka 
Resource Consult. Ltd. 

J. Boateng Strategic assessment of the heardwood resource 
in B.C. 

K. Enns 
W.F.S. Enterprises Ltd. 

B. Nyberg Impacts of hardwood management of B.C. 
wildlife: a problem analysis. 

FRP - HDWDS MAN. RES. TAC 

FRP - IRMR TAC 

Dr. A. Lance 
Indust. For. Services Ltd. 

B. Nyberg Changes in bird diversity and abundance 
following aspen clearcutting in the B W S  
biogeoclimatic zone. 

The diversity of bird assemblages in interior 
aspen forests in,the Prince Rupert Forest 
Region. 

R. Pojar - 
Mountainview Ecological 
Services 

Regeneration of paper birchlconifer mixtures 
in the ICH zone of the southern interior of 
British Columbia: birch biomass study. 

FRDA I1 - SUBPROGRAM 1.3 SB S. Sirnard 
MOF - Kamloops 

S. SimardIA. Vysel 
R.B. Smith/ 
G. W. Coombs 

FRDA I1 - SUBPROGRAM 3.1 TAC Dr. J.P. Kimmins 
U.B.C. - Forest Science 

S. SimardIA. Vysel 
R.B. Smith/ 
G.W. Coombs 

Pure and mixed paper birch stand management 
studies in the ICH zone in the southern interior 
of British Columbia: birch biomass study. 

FRDA I1 - SUBPROGRAM 1.3 SB 
(now Forest Health) (FH) 

Pure and mixed paper birch stand management 
studies in the ICH zone in the southern interior 
of British Columbia: root disease study. 

$2,000 
(now $0) 

H. Merler 
MOF - Kamloops 

S. Simardl 
H. Merlerl 
A. Vyse 

FRDA I1 - SUBPROGRAM 1.3 SB Survival, growth and yield of three native 
hardwoods, lodgepole pine and interior spruce 
on five sites in the Cariboo Forest Region. 

$15,000 
(now $12,000) 

N. Daintith 
MOF - Cariboo 

N. Daintith 

FRDA I1 - SUBPROGRAM 1.3 SB Effect of aspen density and stocking on the 
performance of coniferous stands in the 
Cariboo Forest Region. 

$57,000 
(now $30,060) 

T. Newsome 
MOF 1 Cariboo 

T. Newsome 

FRDA I1 - SUBPROGRAM 1.3 SB The significance of site variables in predicting 
decay in the aspen trees in the B W S  
biogeoclimatic zone. 

Dr. K.L. Lewis 
Indust. For. Services Ltd. 

K. Richardson/ 
L. Herring1 
J. Vivian 



B37 N A FRDA II - SUBPROGRAM 1.3 SB B. Callan 
(now F.C.) FORCAN - PFC 

FRDA II - SUBPROGRAM 1.3 SB P.J. Courtin/R.N.Green 
MOF - Vancouver 

B40 N A FRDA 11 - SUBPROGRAM 1.3 SB T. Willingdon 
MOF - Surrey Nursery 

FRDA XI - SUBPROGRAM 3.4 FP H. Merler 
MOF - Karnloops 

P. ComeauJJ. Muir/ Pathology study: development of diagnostic 
A. Van Sickle tools for poplar disease in British Columbia. 

P. Courtin/ The use of red alder to enhance Sitka spruce 
R. Green growth in the Queen Charlotte Islands. 

T. Willingdon Poplar demonstration plantation at Surrey 
Nursery. 

H. Yano/A. Vyse/ Paperr birch and Armillaria root disease 
D. Morrison interaction studies in the ICH zone in the 

southern interior of British Columbia. 

$11,000 
(now $0) 



HARDWOOD MANAGEMENT PROJECTS - 1992193 

SUMMARY - FUNDING SOURCES FOR FRDA I1 AND FRP WITH IDENTIFmD ENTRAINMENTS 
(note - the projects listed are only those for which information is known, it is not a complete listing) 

HARDWOOD MANAGEMENT PROJECTS 

TAC Administered 
FRDA I1 - SUBPROGRAM 1.3 

19 PROJECTS 

FOREST RENEWAL PLAN 
2 PROJECTS 

TAC HARDWOOD MANAGEMENT - 

Non-TAC Administered 
FRDA I1 - SUBPROGRAM 3 

5 PROJECTS 

TOTAL HARDWOOD MANAGEMENT - 

TOTALS 

TOTALS 

TOTAL 

BUDGET BUDGET 

TOTALS $106.200 $106300 $86,500 $76.500 $15.000 $15,000 

GRAND TOTAL $625,065 $657,180 $549,100 $427.600 $367,100 $261,600 



FRDA I1 - SUBPROGRAM 1.3 
1992193 HARDWOOD MANAGEMENT RESEARCH PROJECTS 

PROJECT E.P. ALT PROJECT 

NUMBER NUMBER REF TITLE 

PROJECT FOREST 1991192 1992193 1992193 MODIFIED 

LEADER REGION BUDGET BUDGET CHANGES BUDGET 

Wildlife diversity in coastal alder stands. Seip 
Savard 

B03 1121.01 Effects of red alder density on conifer Comeau V $45,000 $35,000 0 $35,000 
growth and nitrogen availability 

ENTRAINMENTS 

1993194 1994195 1995196 1996197 

BUDGET BUDGET BUDGET BUDGET 

B07 1140.01 Stand tending regimes for red alder (Alnus Courtin v $30,000 $30,000 (-$13,000) $17,000 1 $5,000 $5,000 $6,000 $1,000( 

B09 1084.02 Evaluation of the consequences of red alder Comeau V $5,500 $5,000 0 $5,000 
control and management on growth of 
conifers 

B08 11 37.01 Assessment of decay and waste factors and Allen V $40,000 $60,240 0 $60,240 
decay organisms for red alder (Alnus   bra) 

$65,000 $0 $0 I 

management studies in the ICH zone in the 
southern interior of B.C.: paper birch 
thinning trials 

B12 1089.02 Pure and mixed paper birch stand Simard K $30.000 $15,000 0 $15.000 1 $40,000 $10,000 $10,000 $40,000 1 

Development of silvicultural techniques to Coopersmith PG $10,000 $30,000 (+$l5,000) $45,000 
maximize the productivity of native northem 
hardwood monocultures 

Investigation of planting of white spruce DeLong PG $1 1,880 $11,800 0 $1 1.800 
under a trembling aspen canopy 

Administration and management of the Comeau A1 l $79,925 0 $79,925 
hardwood resource in B.C. Blache 

$15,000 $5,000 $5,000 $8,000 

Strategic assessment of the hardwood Massie All $15,000 $33,650 0 $33,650 
resource in B.C. 

Impacts of hardwood management of B.C. Enns All $16,000 $3,000 0 $3,000 
wildlife: a problem analysis 

Regeneration of paper birchlwnifer mixtures Simard K $17,000 $45,000 0 $45,000 
in the ICH zone of the southem interior of 
British Columbia: birch biomass study. 

continued next page 



PROJECT E.P. ALT PROJECT 

NUMBER NUMBER REF TITLE 

19 
PROJECTS 

Pure and mixed paper birch stand 
management studies in the ICH zone in the 
southern interior of British Columbia: root 
disease study. 

Survival, growth and yield of three native 
hardwoods, lodgepole pine and interior 
spruce on five sites in the Cariboo Forest 
Region. 

Assessing Aspen - Pine competition in 
young stands in the Cariboo Forest Region 

The significance of site variables in 
predicting decay in the aspen trees in the 
BWBS biogeoclimatic zone. 

Pathology study: development of diagnostic 
tools for poplar disease in British Columbia 

The use of red alder to enhance Sitka spruce 
growth in the Queen Charlotte Islands. 

Poplar demonstration plantation at Surrey 
Nursery. 

PROJECT FOREST 1991192 1992193 1992193 

LEADER REGION BUDGET BUDGET CHANGES 

Merler K $32,600 $2,000 (-$2,000) 

Daintith c $5,000 $15,000 (-$3,000) 

Newsome C $15,550 $32,235 (-$2,175) 

Lewis PG $53,825 $32,650 0 

Courtin V(QC) $4.700 $17,500 0 
Green 

Willingdon V $10.000 $1,000 0 

TOTALS $367,455 $475,000 (-$16,175) 
Unallocated 

MODIFIED 

BUDGET 

ENTRAINMENTS 

1993194 1994195 1995196 1996197 

BUDGET BUDGET BUDGET BUDGET 



FOREST RENEWAL PLAN 
1992193 HARDWOOD MANAGEMENT PROJECTS 

PROJECT E.P. ALT PROJECT 

NUMBER NUMBER REF TITLE 

PROJECT FOREST 1991192 1992193 1992193 MODIFIED 
LEADER REGION BUDGET BUDGET CHANGES BUDGET 

B24 N A Administration and management of the Comeau All $1 20.3 10 $20,000 (-$9,000) $1 1,000 
hardwood and vegetation management Blache 
research program 

2 
PROJECTS 

Changes in bird diversity and abundance Lance PC $31,100 $55,880 0 $55,880 
following aspen clearcutting in the BWBS 
biogeoclimatic zone 

TOTALS $151,410 $75,880 (-$9,000) $66,880 
turned back 

ENTRAINMENTS 

1993194 1994195 1995196 1996197 

BUDGET BUDGET BUDGET BUDGET 



FRDA II - SUBPROGRAM 3 
1992193 HARDWOODS MANAGEMENT RESEARCH PROJECTS 

PROJECT E.P. ALT PROJECT PROJECT FOREST 1991192 1992193 1992193 MODIFIED 
NUMBER NUMBER REF TITLE LEADER REGION BUDGET BUDGET CHANGES BUDGET 

BC-FR12 - B 0 5  Membership in Hardwood Silviculture Courtin PG $6,500 $6,500 
Cooperative. 

BC-FR14 1107 B17 Northem mixedwood forests, the carbon Comeau PG $41,700 $17,000 
cycle, and sustainable production. Spittlehouse 

BC-FR38 1123 B04 Geographic variation of red alder. Ying V $28.000 $35,000 

BC-FR42 B32 Pure and mixed paper birch stand Simard K $30,000 $20,000 
management in the ICH zone in the southem 
interior of B.C.: birch biomass study. 

Paper birch and Armillaria root disease Merler K $27,800 
interaction studies in the ICH zone in the 
southern interior of British Columbia. 

TOTALS $106,200 $106,300 

ENTRAINMENTS 

1993194 1994195 1995196 1996197 

BUDGET BUDGET BUDGET BUDGET 



2.1.4 Hardwood Management Project Plans 



Forest Renewal Plan 
1992/93 Research Program 

Hardwood Management Sub-program 
Project B01 

B01 Wildlife diversity in coastal alder stands. 

2. Project Leaders: 

Dale Seip - Vancouver Forest Region 
J.P. Savard - Canadian Wildlife Service, Delta, B.C. 

3. Agencv Contacts: 

MOF: D. Seip, Vancouver Forest Region 

4. Principal Clients: 

J. Boateng - Silviculture Branch 
T. Nash - Vancouver Forest Region 

5. Rationale: 

There is increasing public concern about the impact of forest management activities on biological 
diversity in British Columbia. The purpose of this project is to determine the importance of alder stands 
in maintaining wildlife diversity in coastal forests. This project will complement a larger study on 
wildlife diversity in managed coastal forests in which we are comparing vertebrate communities in old- 
growth and second-growth conifer forests and clearcuts. 

6. Objectives: 

To determine the abundance and diversity of wildlife species (birds, mammals, amphibians) in coastal 
alder stands compared to conifer stands. 

7. Proposed Research Approach: 

During 1990/91, stands were selected and bird mapping grids were established in two alder stands in the 
Seymour River valley. Small mammals and amphibians were sampled, and winter bird surveys were 
completed. Twenty sample sites on each of Vancouver Island and the lower mainland were located for 
collection of relative abundance data. 

Breeding bird surveys on the map grids and twenty census points were conducted in May and June, 1991, 
and will be conducted at other locations in 1992. 

Small mammal and amphibian populations were sampled in four additional stands during August, 1991. 
In winter, mammal tracks in the snow were recorded along transects following new snowfalls, and winter 
bird counts completed. 



Habitat characteristics were measured in four 20 x 20 m plots in each stand. Diameter distributions of all 
live trees and snags has been recorded. Shrub cover and large woody debris on the forest floor was 
measured and ecosystem type was classified. 

8. End Product: 

Data will be compared to results of sampling in conifer stands to determine the importance of alder 
stands in maintaining wildlife diversity in coastal forests. 

. Information will be used to produce "Recommendations to Maintain Wildlife Diversity in Managed 
Coastal Forests". Journal articles describing relative diversity and abundance of birds and small 
mammals in the three stand types, and compare habitat components based on forest structure attributes 
will be prepared for publication. 

9. Proposed Technologv Transfer: 

The results will be incorporated into the annual report entitled "Maintaining Wildlife Diversity in 
Managed Forests". A slide presentation will be prepared for workshops and meetings. 

10. Duration: 

1990- 1993. Final Report March 1993. 

1 1. Approximate Costs: 

1990192 - Approved budget ($10,500) - spent this first year - 
199 1/92 

1992193 
Labour - Contract 
Travel and accomodation 
Supplies 

1991193 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B03 

B03 Effects of red alder density on conifer growth and nitrogen availability. 

Project Leader: 

Phil Comeau - Forest Science Research Branch 
B. D'Anjou - Vancouver Forest Region 

3. Agency Contacts: 

MOF: P. Comeau 

4. Principal Clients: 

J. Boateng - Silviculture Branch 
M. Scott - Vancouver Region 

5. Rationale: 

Red alder (Alnus rubra Bong.) can compete with conifers for light and water and can cause physical 
damage to crop trees. It can also contribute to site nitrogen capital, and to long term productivity on 
nitrogen deficient sites through the process of symbiotic nitrogen fixation. Long-term studies are 
required to examine the effects of differing amounts of red alder on growth of conifers under differing 
site conditions. 

6. Objectives: 

The objective of this project is to establish installations for research and demonstration of the effects of 
red alder on conifer growth and nitrogen availability. Objectives for work during 199111992 included 
location of candidate sites for field installations and layout of three installations. Objectives for work 
during 199211993 include planting, soil sampling, and measurement of 3 installations, location of 
candidate sites for field installations and layout of 3 installations. 

7. Proposed Research Approach: 

An additive design will be used to study the effects of five densities of alder (0,50, 100, 200 and 400 
treesha) on growth and survival of conifer (Douglas-fir and western redcedar) and on site nitrogen 
capital. Each treatment will be replicated three times (at different locations), for each two soil moisture 
regimes (moderately dry and moist.) 

1. Alder, Douglas-fir and western redcedar will be planted during the spring of 1992 and 1993, in three 
installations per year. A seventh installation will be established in 1994 to examine the effects of mixing 
red alder and Douglas-fir at differing proportions with total initial density fixed at 1250 treeslha. 



Height, diameter, crown length, and crown width of red alder and conifers will be measured starting in 
1992. Assessments of cover, height, and proximity of neighbouring vegetation will be completed for 
each conifer and alder seedling starting in midsummer of 1992. Measurements of the fraction of full 
sunlight received by each seedling will also be collected starting in the midsummer of 1992. To 
determine changes in soil nitrogen, soil organic matter, and soil pH, soil samples will be collected during 
the year of planting and at 5 year intervals thereafter. 

Regression analysis will be used to examine the effects of neighbouring plants on the growth and survival 
of individual alder and conifer seedlings. Analysis of variance and regression analysis will be used to 
explore relationships between initial alder density and the following dependent variables: total soil 
nitrogen, mineralizable soil nitrogen, mean conifer volume, total conifer volume, conifer volume 
increment, total tree volume, tree volume increment. 

8. End Product: 

Results will provide useful information on the impacts of different densities and proportions of red alder 
on both conifer and whole stand yield. 

9. Proposed Technology Transfer: 

Study sites will be useful as demonstration areas in the future, as well as providing opportunities for 
cooperative research. Technical publications, research memos, and posters will be prepared as results are 
available. 

10. Duration: 

Proposed work will be ongoing. Installations will provide a basis for long-term research on impacts and 
benefits of alder management. 

1 1. Approximate Costs: 

1990191 - Approved budget ($20,000) - spent this first year - 
1991192 

1992/93 - Requested Budget 

Transportation and travel 
Materials and Supplies 
Equipment (Dataloggers & Sensors) 
(VGA Monitor) 
Contractors (Fees and Expenses) 
Analytical Services (Soil Analysis) 

- Actual Budget 

1991196 - Total 



Forest Renewal Plan 
1992/93 Research Program 

Hardwood Management Sub-program 
Project B07 

B07 Stand tending regimes for red alder plantations. . 

Project Leader: 

Paul Courtin - Vancouver Region 

A ~ e n c y  Contacts: 

MOF - Paul Courtin, Vancouver Region 

Principal Clients: 

Jacob Boateng - Silviculture Branch 

Rationale: 

To improve our knowledge of red alder growth and yield so as to provide a basis for the management of 
the species. 

Objectives: 

To establish eleven density treatments in planted red alder stands in accordance with the Hardwood 
Silviculture Co-op protocol. 

To collect data necessary for the modelling and prediction of red alder growth and yield in the Pacific 
Northwest. 

Proposed Research Approach: 

Two sites will be selected and planted to red alder according to the Hardwood Silviculture Cooperative 
Red Alder Stand Management Field Manual. Planting block sizes are a minimum of .809 ha within 
which are .202 ha measurement plots surrounded by a 15 m buffer. Installations will require about 9 ha 
of uniform ground. 

As a result of difficulties with site selection and disease problems in stored stock, the first two 
installations were not established in 1991/92, and are now planned for 1992/93. 

First and second year survival and height of seedlings will be taken. The plantation will be considered 
established if the mortality is less than 30% at the end of year two. Measures of height, diameter and 
stem curvature are made at three year intervals to age nine and thereafter at five year intervals. 



8. End Product: 

Interim reports every five years including growth and yield and mortality functions for managed stands 
and information on the effects on wood quality. 

9. Proposed Technology Transfer: 

Field trips will be organized to installations for personnel from District, Regional and Branch staff from 
research and silviculture as well as Coastal Silviculture Committee meetings. 

10. Duration: 

30 years. 

1 1. A~vroximate Costs: 

1990191 - Approved budget ($3,000) - spent this first year - 
1991192 

1992193 - plantation establishment (2 areas) 
Transportation and Travel 
Labour 

1993194 - establishment and maintenance 
1994195 - establishment and maintenance 
1995196 - 3rd year remeasurement 
1996197 - maintenance 

1991196 - Total 



Forest Renewal Plan 
1992/93 Research Program 

Hardwood Management Sub-program 
Project B08 

1. m: 
B08 Assessment of decay and waste factors and decay organisms for red alder (Alnus rubra). 

2. Project Leader: 

Eric Allen - Forestry Canada 

3. Agency Contacts: 

MOF - K. Richardson, Inventory Branch 
FORCAN - Jack Sutherland and D. Morrison 

4. Princi~al Clients: 

J. Boateng - Silviculture Branch 
M. Wallace, Norvick Timber Inc. 
B. Carl, Carlwood Lumber 

5. Rationale: 

Red alder is receiving increasing attention as a crop species for use in pulp and sawlog operations. 
Although the activity of decay fungi decreases wood value and restricts its use in sawlog operations, little 
is known about fungal development in standing and harvested timber. Information on alder log quality 
and decay and waste factors is needed to assess merchantable volumes and timber values. This 
information is a critical component of our assessment of the strategic importance of the hardwood 
resource. The identity, pathogenicity, and staining potential of decay organisms must be determined in 
order to determine pathological rotations and minimize losses. A clear understanding of the infection 
processes of fungi in alder, particularly in recently harvested trees is necessary for the maintenence or 
inprovement of sawlog quality and for the development of effective, rational strategies to reduce decay 
losses. 

6. Objectives: 

This co-operative study with Inventory Branch has produced decay and waste factors for red alder by 
diameter class, risk group, and biogeoclirnatic units within Forest Inventory Zone (FIZ) B of the 
Vancouver Forest Region. 

The focus for 1992193 will be the identification and determination of the decay potential of alder decay 
fungi, specifically: 

1. To determine the proportion and characteristics of decayed;sound knots (buried branch stubs) in 
alder stems growing in different site conditiions. 



2. To determine the role that decayed knots and other potential inoculum sources play in the 
establishment of decay in harvested-stored green timber. 

3. To determine the effect of log storage time and season on decay development. 

4. To continue to isolate and identify decay organisms associated with red alder. 

7. Pro~osed Research Approach: 

The direction of study for 1992193 will include the following procedures: 

1. Trees will be selected from a range of site conditions, and dissected in approximately 10 cm 
increments to determine the proportion, size, and decay condition of broken branch stubs. A 
preliminary investigation will determine the field variability of these characteristics in different 
sites. This information will direct the choice of variables for further study (e.g. crown class, 
canopy and site characteristics, tree age, stand history, etc.). Methods of data analysis will 
depend on variables chosen and ultimate sample size. 

Standing trees (including utilization of samples from (1) above) and harvested-stored trees-will 
be dissected as above and compared regarding the presence of decay fungi in association with 
branch stubs, forks and scars. Harvested-stored trees will be studied at various time intervals 
after falling, and the experiment is tentatively planned to be repeated several times throughout 
the year to asssess seasonal decay rates. Isolation for fungi will be made from decay pockets as 
well as from adjoining "healthy" wood. Measurements will include the presence or absence of 
fungi and the extent of mycelial ramification into healthy wood. The presence and identity of 
fungi will be correlated with factors such as origin of trees, moisture content of wood, etc. 
Sampling method and size, and therefore experimental design will be determined by the results 
of objective (I), the availability of trees, industry cooperation, and budget constraints. Decay 
fungi will continue to be isolated and identified in all experiments. 

8. End Product: 

a. Improved decay and waste factors for red alder which will benefit forest managers in 
. determining: stand volumes, pathological indicators, timber values, grosslnet volume for cruised 

stands which will be necessary for red alder valuation in the timber appraisal system. 

b. ' A report detailing: 
- the reliability of external indicators of decay (or absence thereof) 
- pathological rotation age 
- the identity of various species of decay fungi present in alder samples collected above 
- the decay and/or staining potential of these fungi in vitro and in vivo 

Proposed Technology Transfer: 

Presentation of research findings at forest pathology meetings (e.g. Canadian or American 
Phytopathological Societies, Western International Forest Disease Workshop), publication in scientific 
journals, and preparation of a technical note to be made available to industry users of alder. A report of 
study results will be provided to Ministry of Forests Research Branch on March 31, 1993. 



10. Duration: 

1 1. A~proximate Costs: 

1990191 - Approved budget ($48,500) - spent this first year - 
1991192 Research Br. 

Inventory Br. $45,000 

1992193 - Requested Budget $60,500 

Contract labour 
Materials and supplies 
Travel and accommodation 
Equipment (Computer Terminal) 

- Actual Budget 

1991194 - Total Research Br. $167,100 
Inventory Br. $45,000 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B09 

B09 Evaluation of the consequences of red alder control and management on the growth of conifers. (EP 
1084.02, FRDA 2.66) 

Project Leader: 

Phil Comeau - Forest Science Research Branch 

3. Agencv Contacts: 

MOF - Phil Comeau, Forest Science Research Branch 

4. Principal Clients: 

J. Boateng - Silviculture Branch 
F. Nuszdorfer - Vancouver Forest Region 

5. Rationale: 

During 198911 990 and 199011 99 1 initial calibration of FORCYTE-11 was completed for red-alder, 
Douglas-fir, western redcedar, and western hemlock. The objectives were to calibrate FORCYTE-11 for 
use in evaluating alternative approaches to managing red alder and their potential effects on growth of 
Douglas-fir. 

6. Objectives: 

Objectives for working during 199211993 include publication of simulation results and demonstration 
and evaluation of the use of FORCYTE- 1 1 and its results. 

7. Proposed Research Approach: 

The model will be used to examine the consequences of a variety of alternative approaches to 
management of red alder. Management scenarios to be simulated will include: effects of timing of alder 
control on conifer yield; the growth of mixed stands of alder and conifers in varying proportions; crop 
rotations of alder and conifers; and the use of nitrogen fertilizers to replace nitrogen fixation by red alder. 
The ecological, economic, and yield consequences of simulated scenarios will be evaluated. 

End Product: 

A draft report summarizing and evaluating the results of simulations of alternative scenarios for 
management and control of red alder. Initial FORCYTE-11 calibration datasets for red alder, Douglas- 
fir, western redcedar, and western hemlock. 



9. Proposed Technology Transfer: 

A poster, a research memo, and a published report will be prepared summarizing results of the 
simulations. The model will be demonstrated at CSC and other workshops. 

10. Duration: 

Proposed work will be completed by March 31, 1993. Work with FORCYTE-11 is expected to continue 
indefinitely and will include refinement of the calibration datasets, calibration of the model for other 
species, gaming, and demonstrations. 

1 1. Approximate Costs: 

1990191 - Approved budget ($16,50Oj - spent this first year - 
1991192 

1992193 
Technology Transfer 
Travel and Accommodation 2,000 
Materials and Supplies 500 
Publication Costs 2,500 

1990/93 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B 12 

B 12 Pure and mixed paper birch stand management studies in the ICH zone in the southern interior of 
British Columbia: birch thinning trials. 

2. Project Leader: 

Suzanne Simard - MOF, Kamloops Region 

3. Agency Contacts: 

MOF - Suzanne Simard, Kamloops Region 
- Alan Vyse, FSO, Kamloops Region 

FORCAN - R.B. Smith 
- G.W. Coombs 

Principal Clients: 

J. Boateng - Silviculture Branch 
MOF - Kamloops Region, and Cleanvater, Salmon Arm and Vernon Districts. 

5. Rationale: 

Management of paper birch for commercial sawlog production is gaining favor in the interior forest 
industry for a variety of reasons, including: 1) the increasing value of birch wood, 2) the high cost of 
converting birch to conifer stands, 3) concerns over the use of herbicides, and 4) the ecological role of 
birch in maintaining biodiversity and long-term productivity. In natural 10-15 year-old stands in the ICH 
zone, birch densities can be very high (up to 60,000 sph). Thinning would promote high quality wood 
and shorten rotations by eliminating poorly formed stems and redistributing growth to the remaining 
trees. Because there have been no paper birch thinning studies conducted in B.C., four trials were 
initiated in the southern interior in 1990191. This study would provide, for a range of site indices, 
information on growth and yield of birch in stands thinned at various densities and elsewhere in the 
province would apply predominantly to mixed stands. 

6. Objectives: 

To examine the response of 5-15 year-old paper birch to a range of thinning intensities. Specifically to 
determine the effects of density reduction treatments on the growth and yield of paper birch and to 
provide preliminary data for the development of growth and yield functions/tables for managed birch 
stands. 

7. Proposed Research Approach: 

In 1990, four installations were laid out in the ICH zone in the Kamloops Forest Region, and pre- 
treatment measurements started. The experimental design for each installation is either a randomized 



complete block or completely randomized design, depending on site uniformity, Four levels of thinning 
(control, 3000, 1000 and 400 sph) will be replicated three times in each trial. Prior to treatment, a 
complete dbh tally will be done in each treatment plot. Birch will be thinned using circular brush saws 
during June of 1991. Each trial will be analyzed separately using ANOVA's, response models and 
planned contrasts. 

During 1992/93, one year post-treatment, a survey will be conducted to evaluate winter damage (e.g. 
snow press) and re-sprout vigor. If necessary, stump sprouts will be brushed. Leaf area index will be 
compared among treatments. 

8. End Product: 

This project will provide silviculturists with information regarding appropriate thinning regimes in 5-15 
year-old birch stands in the ICH zone. Silviculturists will be able to predict growth and yield of birch 
stands when thinned to different densities. The information gathered in the four thinning trials will 
eventually be used in the devdopment of growth and yield functionsltables for managed birch stands. 
Third (1994) and sixth (1997) year results will be published as technical reports. A ninth year report 
(2000) will be submitted to a referred journal for publication. Short-term results may also be 
summarized in Research Memos. 

9. Proposed Technologv Transfer: 

Presentations will be made at SISCO and other meetings. The trials will serve as demonstration sites for 
the Districts in which they are located and field trips will be conducted upon request. 

10. Duration: 

At least 20 years, preferably through to rotation. Interim results will be available following each re- 
measurement, which will be conducted every three years through year nine (1994,1997,2000) and then 
every five years thereafter (2005, 2010 ...). 

1990191 - Approved budget ($40,000) - spent this first year - 
199 1/92 

1992193 
Travel and Accommodation 
Materials and suppplies 
Equipment CAI-2000) 
Labour 

1990197 - Total 



Forest Renewal Plan 
19921'93 Research Program 

Hardwood Management Sub-program 
Project B 16 

1 > -- Title: 

B 16 Investigations of planting of white spruce under a trembling aspen canopy. 

Project Leader: 

C. DeLong - Prince George Forest Region 

3) Arrencv Contacts: 

MOF - C. DeLong 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
C. Wilson and R. Kabzems - Dawson Creek District 

5) Rationale: 

Management for hardwoods and softwoods on the same land base has become an important component 
of forest management in northern B.C. and Alberta. If white spruce is to be planted under aspen canopies 
it is important to understand the environment into which it is being placed so that measures can be taken 
to ensure optimum survival and growth. 

6) Objectives: 

To compare the microenvironment under aspen canopies for a variety of site units of different ages and 
overstory and understory canopy structures. 
To develop site selection and appropriate nursery and site preparation criteria to ensure optimum survival 
and growth of spruce planted under aspen. 

7) Proposed Research Approach: 

The first phase of this project (B16 completion July 1991) will summarize existing underplanting trials 
and try to determine reasons for success or failure. The second phase will study the microenvironment 
under aspen canopies of different strutures to determine the light, soil moisture, and soil temperature 
regime which trees planted under these canopies would experience. The final phase will be to test 
various nursery regimes which might precondition tree seedlings to this environment and monitor 
outplantings under canopies which have been shown to offer the most favourable microclimate. 



8) End Product: 

Phase 2 - 199 1-93 
March 1993 - a report on microenvironment under aspen canopies. 

Phase 3 - 199212004 
March 1993 - a report on nursery regimes developed to culture seedlings and first year results of 
outplantings. 
March 1995 - a report containing stand selection criteria and guidelines for carrying out the 
timber and silvicultural operations associated with managing these mixedwood stands. 

Further reports on five and ten year results of outplantings. 

9) Proposed Technology Transfer: 

Presentations at conferences and training courses for field practitioners. 

10) Duration: 

1990 - 1997 and preferably until rotation 

1 1) Approximate Cost: 

1990191 - Approved budget ($5,000) - spent this first year - 
1991192 

1992193 
Travel and Accommodation 
Materials and Supplies 
Equipment - CRlO datalogger 
Labour 
Technology Transfer 

1990197 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B 20 

B20 Development of silvicultural techniques to maximize productivity of native hardwood 
monocultures. 

2) Project Leader: 

D. Coopersmith - MOF, Prince George Forest Region 

3) Agency Contacts: 

MOF - D. Coopersmith 

4) Princiual Clients: 

J. Boateng - Silviculture Branch 
B. Wesleyson - Fort St. John Forest District 
C. Wilson - Dawson Creek Forest District 

5 )  Rationale: 

The recent establishment of hardwood processing industries in nonheastern B.C. has resulted in a major 
shift in thinking towards hardwood management, as opposed to management for conifers alone. 
Information on the long-term stand dynamics of northern hardwoods is vital in assessing the options for 
hardwood management. Hardwood species such as trembling aspen and black cottonwood are renowned 
for their initial fast growth, however little information exists on the ability of these species to grow under 
intensive management for several rotations. Short rotation management regimes including whole tree 
harvesting, skidding to landings and piling and burning may affect long term productivity of sites. 
Intensive management strategies such as thinning, fertilization, prurjng or planting exotic clones must be 
evaluated against stands left to develop naturally. Information generated by this study will be used to 
calibrate the forest model FORCYTE 11 and to predict the sustainability of the chosen hardwood 
management strategies. 

6)  Objectives: 

To develop a series of installations in conjunction with the natural stand dynamics growth and yield plots 
which will lead to the development of stand tending strategies to maximize the quantity and quality of 
biomass production for all appropriate hardwood species in each district. 

To develop study areas that may be utilized as a teaching resource for the study of hardwood 
management by district and industry silvicultural stafff. 



7) Proposed Research Approach: 

In co-operation with the FPDS section at Research Branch, initiate a five year program of stand selection 
and establishment of three to four ha demonstration plots within the 5 to 10 ha hardwood silviculture 
demonstration stands. The initial research effort would be a factorial approach, concentrating on the 
effects of thinning and fertilization (3 and 4 levels each respectively) on stand dynamics and biomass 
production. 

8) End Product: 

A report will be produced in 1995, and demonstration sites established. 

Thinning of planting espacement guidelines for each hardwood species in each district. 

A FORCYTE 11 model calibrated for northern boreal hardwoods. 

9) Proposed Technologv Transfer: 

Sites will be used for demonstration tours for local staff. A self guided tour will be developed from these 
study sites. Information in the form of publications such as Land Management Guides will be made 
available to target audiences at local and regional silviculture conferences and workshops. 

10) Duration: 

1990 - 1995 and preferably until rotation, minimum 40 years (2030) 

11) Approximate Cost: 

1990/91 - Approved budget ($10,000) - spent this first year - 
1991192 

1992193 - Requested Budget $39,000 

Travel and Accommodation 
Materials and Supplies 

- Equipment (chainsaws) 
Labour 
Technology Transfer 

- Actual Budget 

1990197 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B24 

B24 Administration and management of the Hardwood and Vegetation Management research 
program. (FRP - base funds) 

2) Proiect Leader: 

D. Draper - Research Branch 
M. Blache - Research Branch 

3) Agency Contacts: 

MOF - P. Comeau 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
T. Baker - Research Branch 
Forest Regions and Districts 

5 )  Rationale: 

The size and complexity of a large research and development, extension and demonstration program, 
comprised of many projects and requiring coordination between information producers'and consumers, 
makes administrative support and travel expenses subsidies necessary. 

6) Objectives: 

1) to provide publication and extension services for hardwood and vegetation management research 
. projects in the province. 

2) to administer branch funds in accordance to Steering Committee requirements, and 

3) to provide statistical services, extension activities, project monitoring, and travel for the Steering 
Committee and TAC. 

7 )  Proposed Research Approach: 

All administrative functions will be performed by regional Forest Science Officers and Branch Managers. 
Extension and demonstration will be expedited by regional or branch scientific staff, through the Branch 
Communications section. Publication expenses, statistical review services, and travel for working group 
and Steering Committee members and Branch scientists to attend planning meetings, monitor projects, 
and travel to centers of hardwood and vegetation management expertise. 



Regional and Branch scientific staff will: 

arrange for technical and editorial review of all working plans and manuscripts, and ensure that 
review comments are addressed satisfactorily. Review costs will be borne by branch; 
ensure that interim and final results of projects reach target client groups, and other agencies, 
committees and branches, as appropriate; 
advise FSO's and program managers of problems and suggest solutions. 

Forest Science Officers will: 

arrange for project authorization from management and advise project leaders on budget 
allocation; 
ensure that working plans which follow appropriate Ministry procedures and policies are in place 
for all projects; 
ensure reporting deadlines are met; 
initiate and administer contracts as required; 
prepare strategy reports and needs assessments; 
prepare memos or other extension materials at the request of project leaders or program 
managers; 
track budgets and ensure appropriate use of funds according to Ministry policies and procedures; 
inform branch managers of activities, problems, and program status; 
confer and coordinate with TAC chairs and program managers; 
arrange modified mailing lists for special distribution publications; 
ensure files and equipment records are kept current; 

Managers will: 

prepare annual and other reports from materials supplied by project leaders; 
evaluate and monitor or arrange for monitoring of all projects; 
review memos and other extension materials as required. 

8) End Product: 

Statistical validity and publication of hardwood and vegetation management studies. Communication of 
progress and results. 

9) Proposed Technology Transfer: 

10) Duration: 



1 1) Approximate Cost: 

1990191 - Approved budget ($75,250) - spent this first year - 
1991192 

1992193 - Requested Budget $40,000 

Statistical reviews 14,000 
Publication expenses 14,000 
Travel, suppport, supplies, misc. l2&QQ 

- Actual Budget 

1990193 Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B24 

~ 2 4  Administration and management of the Hardwood and Vegetation Management research 
program. (FRDA I1 - Silviculture Branch funded) 

2) Project Leader: 

D. Draper - Research Branch 
M. Blache - Research Branch 

3) Agencv Contacts: 

MOF - L. Husted 
- P. Comeau 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
T. Baker - Research Branch 
Forest Regions and Districts 

5) Rationale: 

The size and complexity of a large research and development, extension and demonstration program, 
comprised of many projects and requiring coordination between information producers and consumers, 
makes administrative support and travel expenses subsidies necessary. 

6) Objectives: 

1) To co-ordinate and assist in the efficient functioning of the HDW&VM TAC and research 
- program, 

2) to administer program funds in accordance to Steering Committee and management Committee 
requirements, and 

3) to support TAC and SC travel, provide statistical services, extension activities, project 
monitoring and overall, administration. 

7) Proposed Research Approach: 

This provides for program assistance, necessary support systems, publication expenses, statistical 
reviews, and Steering Committee and Technical Advisory Committee travel. 

Travel expenses covered under the activity will be for working group and Steering Committee members 
to attend planning meetings, monitor projects, and support travel to centres of hardwood and vegetation 
management expertise. 



Program management administrators perform a number of services: 
ensure working plans that follow appropriate Ministry procedures and policies are in place for all 
projects; 
arrange for technical and editorial review of all manuscripts and ensure that review comments are 
addressed satisfactorily; 
review memos and other extension materials as requested; 
evaluate and monitor or arrange for monitoring of all projects; 
advise program managers or TAC chairs of problems and suggest solutions; 
track budgets and ensure appropriate use of funds according to Ministry policies and procedures; 
arrange for project authorization from management and advise project leaders on budget 
allocations; 
ensure reporting deadlines are met; 
prepare annual and six-month reports from materials supplied by project leaders; 
ensure interim and final results of projects reach target client groups, and other agencies, 
committees and branches, as appropriate; 
initiate and administer contracts as required; 
prepare strategy reports and needs assessments; 
prepare memos or other extension materials at the request of project leaders or program 
managers; 
arrange and facilitate Technical Advisory Committee meetings as required; 
inform Technical Advisory Committee members of activities, problems, and program status; 
confer and coordinate with other program administrators, TAC chairs, and program managers; 
attend technical and other meetings as a program representative. 

8) End Product: 

A well-coordinated and delivered I -year program and a firm planning and administrative structure for 
long-term hardwood and vegetation management studies. 

9) Proposed Technology Transfer: 

10) Duration: 

1991 --I992 for this proposal, and annual funding thereafter. 

11) A~wroximate Cost: 

1992193 
Labour 
Travel 
Materials and Supplies 
Misc. publication expenses 
Meeting room rentals 
Extension activities 

1992193 - Total 



Forest Renewal Plan 
1992/93 Research Program 

Hardwood Management Sub-program 
Project B25 

B25 Strategic Assessment of the Hardwood Resource. 

2) Project Leader: 

M. Massie 

3) Agencv Contacts: 

MOF - P. Comeau 
MOF - J. Boateng 

4) Princi~al Clients: 

MOF research scientists 

5) Rationale: 

The hardwood forest resource of B.C. has historically been underestimated or ignored in both economic 
and ecological dimensions. Until recently, conifers have dominated the B.C. forest resource picture. The 
economics of wood utilization has also favored conifers historically, in both structural and paper 
products. Therefore it is not surprising that forest management techniques, forestry research and products 
research have concentrated on "softwoods". However, global changes in production technology for, and 
market acceptance of fibre and solid-wood products which can be made from B.C. hardwood species; 
growing scientific and public concern with environmental impacts of forest harvesting and management 
practices, with sustenance of basic resources and with long run conservation of biodiversity, and; the 
growing knowledge of the silviculture and ecological importance of "hardwood" forest types have 
changed the historic status of the hardwood resource in the Province. Improved management of 
hardwoods can contribute significantly to achievement of the full potential of all forest-based resources in 
B.C. 

6) Objectives: 

To assess the strategic importance of the hardwood resource in pure or mixed wood stands in relation to 
supply and markets. 

To consider the broad range of advantages and disadvantages of the hardwood component for other 
resource uses and integration with timber production. 



7 )  Proposed Research Approach: 

The project will consist of several parts. These include: a definition of the resource; a comprehensive 
review of relevant literature; an analysis of inventory information; summaries of resources; a report on 
the importance of hardwoods in ecological processes; a report on the importance of hardwoods in 
multiple use; the importance of hardwoods for utilization and economic benefits; and implications for 
hardwood research and management. 

8) End Product: 

A draft literature review and resource definition report in 1992 
A final report in 1993 

9) Proposed Technology Transfer: 

N.A. 

10) Duration: 

1990 - 1993 

11) Approximate Cost: 

1990191 - Approved budget ($29,600) - spent this first year - 
1991192 

1990193 - Total 



Forest Renewal Plan 
1992/93 Research Program 

Hardwood Management Sub-program 
Project B 27 

B27 Impacts of hardwood management on B.C. wildlife: a problem analysis. 

Project Leader: 

K. Enns - Larkspur Biological Consultants, Victoria 

Agencv Contacts: 

MOF - B. Nyberg 

Princi~al Clients: 

J. Boateng - Silviculture Branch 
MOF and MOE wildlife and stand managers 

Rationale: 

Hardwood management is increasing in B.C., and the impacts of various management practices on 
wildlife may be significant. Although some research exists on various facets of this problem, the 
direction of future research is unclear. 

Objectives: 

To prepare a review of available information on the effects of hardwood management on wildlife, and to 
identify priorities for future research. This review will include: 

Information from North American literature pertinent to B.C. forest types and wildlife, and interviews 
with members of the provincial wildlife/forestry network. 

Description of current and projected extent of hardwood harvest and management over the next 20 years 
by forest region. 

An analysis of current problems and potential impacts of hardwood harvesting and management on 
wildlife, focusing on I) big game, 2) furbearers, and 3) red, blue, and yellow list species (MOE). 

A ranking by priority of management problems, with recommended research topics to address these 
problems. 



7) Pro~osed Research Approach: 

Publication of the final report 

8) End Product: 

Final Report 

9) Proposed Technologv Transfer: 

Publication and distribution to MOF and MOE offices. 

10) Duration: 

1990 - 1993 

1 1) Approximate Cost: 

1990191 - Approved budget ($32,200) - spent this first year - 
1991192 

1992193 
Publication costs 

1990193 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B28 

Title: 1) - 

B28 Changes in bird diversity and abundance following aspen clearcutting in the BWBS 
biogeoclimatic zone. 

2) Project Leader: 

Dr. Art Lance - Industrial Forestry Service Limited, Prince George 

3) Agencv Contacts: 

MOF - B. Nyberg 

4) Principal Clients: 

L. Merkel - MOF, Prince George Forest Region 
M. Connors - MOF, Prince George Forest Region 
S. Grippich - MOF, Dawson Creek Forest District 
R. Thomson - MOE, Fort St. John 

5)  Rationale: 

More than 1.3 million rn3 of approved aspen harvesting rights now exist in the Dawson creek and Ft. St. 
John Districts. The MOF has a stated commitment to integrated resource management; however, data on 
wildlife variety, abundance, and habitats, are inadequate for showing how wildlife communities - 
especially birds - can coexist or even benefit alongside aspen harvesting at sustainable levels. 

The study is comprised of two stages: 
- a reconnaissance year to obtain pilot data on the bird inventory and breeding densities in mature 

. and regenerating stands; to select an efficient census method; and to select permanent study polos 
(sample stands) for the next four years; 
- monitoring of the mature and unharvested stands for four years, to compare differences between 
stands within years and within the same stands over time. 

6 )  Objectives: 

1. To describe the bird species - inventory for BWBS aspen woodland which is subject to 
harvesting; 

2. To estimate the effect of harvesting stands in different cutblock sizes; 
3. To estimate the course and rate of response by the bird community during regrowth after 

harvesting 
4. To suggest a basic harvesting regime (cut-block size and pass-interval) which will sustain or 

enhance the bird community alongside self-sustaining timber supply. 



7) Proposed Research Approach: 

Phase I - a review of literature on birds and aspen 
- selection of aspen stands to minimize intrinsic site differences relative to stand size and age 
- pilot censuses to estimate sample variances in species numbers and densities per stand. 

Phase I1 - a set of planned comparisons among selected sample sites (changes due to harvesting). 
- to compare species-inventories among harvested blocks of different size and age (siize of 

individual openings and time since harvesting plus secondary factors); 
- to compare the population densities of selected species among these blocks; 
- to compare the inventories and population densities with those from unharvested stands on 

similar ground, and 
- to determine how the inventories and populations may change with time as the forest 

regrows. 
- to exam,ine other factors affecting the census such as weather, differences in the onset of 

Spring, matural population trends between years and consistency within and among 
observers under similar site and weather conditions. 

- the development of future management guidelines 
- the identification of requirements for further research 
- benefits to end-users. 

Each of the 32 stands will be surveyed once per week, for 15 weeks from about mid-April to mid-June 
each year. Observer efficiencies and weather effects will be assessed each year. 

The layout provides for a balanced factorial design with four replicates of each combination. This will be 
repeated for four years to extend the time-series and to adjust for effects on all stands due to weather etc. 
in any one year, and to allow the some stands to be compared over a series of years. The mean bird 
densities and species totals for each block will be compared each year by two-way fixed-effects ANOVA. 
If relative differences among the stands are preserved from year to year, the comparison will be exended 
after year 1 to three-way ANOVA. The results will be analyzed using split-plot Analysis of Variance for 
block size and spacing. 

8) End Product: 

Interim report and literature review 1992 
Progress reports yearly 
Final report, scientific paper for submission to an appropriate journal, and a practical User Guide at the 
end of the study (1996). 

9) Proposed Technologv Transfer: 

Distribution of reports and User Guide to clients. 
A workshop conducted at or near the study area. 

10) Duration: 



1 1) Ap~roximate Cost: 

1990191 - Approved budget ($6,000 spent this first year) 
1991192 

1992193 - Requested Budget $56,000 

Labour 46,500 
Travel and accommodation 9,500 

- Approved Budget 
- Actual Funds Issued in Contract 

1990/96 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B3 1 

B31 Pure and mixed paper birch stand management studies in the ICH zone in the southern interior of 
British Columbia: regeneration study. 

2) Project Leader: 

S. Simard - MOF, Karnloops Forest Region 

3) Agencv Contacts: 

MOF - S. Simard, Kamloops Forest Region 
- A. Vyse, Kamloops Forest Region 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
Ministry of Forests, Kamloops Regions and Districts 

5 )  Rationale: 

Mixed plantations of paper birch and conifers may reduce spread of Armillaria and Phellinus root rot, 
increase ecosystem productivity and increase biodiversity compared with mono-specific conifer 
plantations. Paper birch commonly grows in association with Douglas-fir, western redcedar or western 
larch. ~nteractions between paper birch and each of these conifer species likely vary widely due to 
differences in conifer shade tolerance and resource use patterns. Consequently, the appropriate planting 
densities and proportions of each species will vary according to species composition and mixture. There 
have been no studies which have quantified the interactions between individual species nor the 
mechanisms underlying those interactions in the variety of mixed stand that occur in the ICH zone. 
Without this information, predictions cannot be made with regard to stand yield or effects on ecosystem 
productivity. 

6 )  Obiectives: 

I .  To determine the effects of species interactions between paper birch and conifer seedlings on 
performance of each species. 

2. To determine the effects of species interactions on levels of environmental resources and 
conditions. 

3. To develop models which describe the relationships between the performance of each species and 
the levels of environmental resources and conditions. 



7) Proposed Research A~proach: 

Three addition series experiments will be established to investigate pair-wise interactions between (1) 
paper birch and Douglas-fir (EPPF), (2) paper birch and western redcedar (EPICW), and (3) paper birch 
and western larch (EPLW). The Douglas-fir experiment will be planted in the spring of 1992 and the 
others in the spring of 1993. Each experiment will be replicated three times. In each experiment, a series 
of plots will be established wherein the density and proportion of paper birch and the conifer species will 
be systematically varied. Monocultures of both species will be planted at 400, 800, 1600 and 3200 trees 
ha-'. Mixtures will be composed of all possible pair-wise combinations of the monoculture densities. 
Measurements within each treatment will include: 1) performance of paper birch and the conifer species 
(growth, plant water status, foliar nutrients), 2) levels of environmental resources (soil moisture, soil 
nutrients, available light) and conditions (soil and air temperature, soil pH and CEC), 3) mycorrhizae 
diversity and carbon transfer, and 4) litter decomposition. Relationships will be developed between 
independent (e.g. yield) and dependent (e.g. density) variables using multiple linear regression analysis. 

8) End Product: 

Third and seventh year results will be published for each experiment in technical reports. Fifth and tenth 
year results will be submitted to a refereed journal for publication. Progress reports and Research Memos 
will be written after the first and second growing season. 

9) Proposed Technology Transfer: 

Presentations will be made at SISCO and other meetings. The trials will serve as demonstration sites and 
field trips will be conducted upon request. 

10) Duration: 

This study is long-term and is designed to continue for at least 20 years. 

11) A~wroximate Cost: 

1992193 - Requested Budget 

Transportation and Travel 
Materials and Supplies 
Equipment 
Labour 

- Actual Budget 

1991197 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B33 

B33 Pure and mixed paper birch stand management studies in the ICH zone in the southern interior of 
British Columbia: root disease study. 

Project Leader: 

S. Simard and H. Merler - MOF, Kamloops Region 

3) Agency Contacts: 

MOF - S. Simard, Karnloops Region 
- H. Merler, Kamloops Region 
- A. Vyse, Kamloops Region 

FORCAN - D. Morrison 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
Ministry of Forests, Silviculture, Kamloops Region and Districts 

5 )  Rationale: 

The root pathogen Armillaria ostoyae is one of the most prominent causes of growth loss and mortality 
among tree species in the IDF and ICH zones in the southern interior of British Columbia. The rate of 
mortality appears to gain momentum after age 20 as a result of increasing root contact between diseased 
and healthy trees. 

Mixing susceptible and less susceptible species in plantations shows promise for reducing the spread of 
the disease, but little is known about the underlying mechanisms. In this study root systems and disease 
characteristics will be examined in mixed Douglas-firlpaper birch stands in order to develop an 
understanding of the speciesldisease interactions that are occuning. 

6 )  Objectives: 

For 1991192 

1. To examine root morphology and infection patterns of paper birch and Douglas-fir in mixed 
stands. 

2. To compare Armillaria groups that occur on paper birch and Douglas-fir by isolating and 
culturing mycelia from each species. 



For 1992193 

1. To examine interactions of woody root systems and A. ostoyae in vitro for possible antagonistic 
effects. 

2. To examine the extent and relative pathogenicity of A. ostoyae isolated from root systems of 
paper birch that have been killed by various stand treatments. 

3. To examine older stands of paper birch to see at what age they become susceptible to A. ostoyae. 

4. To remeasure three permanent plots established in 1991 to follow annual mortality. 

7) Proposed Research ~ ~ i r o a c h :  

The study will be conducted in four mixed Douglas-firlpaper birch stands in the Shuswap Moist Warm 
ICH and IDF variants. Each stand will first be surveyed for incidence of disease (frequency and area 
occupied by diseased trees) using the line intercept method. Maps will be produced showing locations of 
disease centers, of which three will be chosen for intensive root excavations. In each disease center, one 
each of Douglas-fir and paper birch will be felled and the roots excavated (1) in the disease center, (2) on 
the disease center border, and (3) in the peripheral uninfected area. Above-ground measurements will 
include dbh, five-year diameter increment, sapwood area, height, and crown volume. Tree roots will be 
intensively measured to determine their morphological characteristics, location in the soil profile, 
abundance, and condition (healthy or colonized by Armillaria or other fungi). Root maps will be 
produced using the data collected. Regression models will be developed which relate root infection 
characteristics to (1) above-ground performance and (2) root morphology and abundance. One mycelium 
sample will be isolated from each sample tree and cultured in the lab. Infertility tests will be performed 
to see if paper birch and Douglas-fir are occupied by difference Armillaria intersterile groups. Extracts 
of cambium and periderm of different woody species will be plated against cultures of A. ostoyae to 
initiate studies of chemical or antibiotic effects. Root excavations and examination of stands of similar 
age will be done to examine the effects of treatment (I. herbicide, 2. mechanical cut, 3. no treatment) on 
root disease inoculum levels. Three replicates per treatment will be done. As a parallel to the 1991 study 
in fifteen year-old stands, older stands will be examined to see at what age paper birch becomes 
susceptible to pathogenic invasion. 

8) End Product: 

Results will be published in refereed journals. 
Progress reports and Research Memos will be written two and five years after establishment. 

9) Proposed Technologv Transfer: 

A summer SISCO tour may be arranged during the root excavations. 
Presentations will be made at SISCO or other pertinent meetings or workshops. 
The trials will serve as demonstration sites and field trips will be conducted upon request. 

10) Duration: 

This study is long term and should continue until rotation age of the 1991 plots. 



11) A~~roximate  Cost: 

1992/93 - Requested Budget 

Transportation and Travel 
Materials and Supplies 
Equipment 
Labour 

- Actual Budget 

1991197 - Total 



Forest Renewal Plan 
19921'93 Research Program 

Hardwood Management Sub-program 
Project B34 

B34 Survival, growth and yield of four hardwood species on five sites in the Cariboo Forest Region. 

2) Project Leader: 

N. Daintith - Cariboo Forest Region 

3) A~encv Contacts: 

MOF - N. Daintith, Cariboo Forest Region 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
A. Randall - Cariboo Forest Region 

5 )  Rationale: 

Utilization of hardwoods in the Cariboo has, traditionally, been very low and hardwood species have 
generally been considered weed species. The development of technology to utilize aspen in pulp, in the 
production of oriented strand board (OSB) and in other wood products has sparked considerable interest 
in the hardwood resource. While the potential for utilizing aspen is high in the Cariboo, interest in other 
hardwood species is also expected to increase. Survival and growth of native hardwoods and their 
susceptibility to disease, insects, frost and decay on sites throughout the Region must be documented. 
Hardwoods, being more resistant to root rot than conifers, may also be suitable species for regenerating 
root rot areas. 

6) Objectives: 

1) To compare the survival and growth of three native hardwoods; aspen, paper birch and black 
cottonwood with that of fast growing hybrid poplar (P. deltoides x P. trichocarpa) on five sites 
in the Cariboo Forest Region. 

2) To determine the susceptibility of these species to insect, disease (especially root rot), small 
mammal damage, frost and decay throughout the rotation. 

3) To determine if these species will improve long-term site productivity. 

4) To establish growth and yield plots for hardwood species in the Cariboo Forest Region. 



7) Pro~osed Research Approach: 

Sites will be selected in four biogeoclirnatic subzones in the Cariboo identified as having potential for 
hardwood management. The fifth site will be in one of these four subzones but in an Armillaria root rot 
area. The trial will be laid out as a standard growth and yield installation with 144 seedlings/cuttings of 
each species per plot. Each species will be replicated on three plots per site in either a completely 
randomized or a complete randomized block design. Seedling survival, growth, condition, damage, 
defects, etc. will be monitored 1,2,3,5,  and 10 years after establishment and every 10 years thereafter. 

8) End Product: 

Interim reports every 5 years on the potential growth and yield of various hardwood species and their 
effect on long-term site productivity in the Cariboo Forest Region. 

Demonstration sites for foresters, forestry workers and the general public. 

9) Proposed Technologv Transfer: 

District and Industry field tours. 
Establish self-guiding signs on sites close to population centers. 
Reporting in appropriate journals. 

10) Duration: 

At least 20 years, preferably to rotation. 

11) A~proximate Cost: 

1992/93 
Labour 

1991197 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwqod Management Sub-program 
Project B35 

B35 Effect of aspen density and stocking on the performance of coniferous plantations in the Cariboo 
Forest Region. 

2) Project Leader: 

T. Newsome - Cariboo Forest Region 

3) Agency Contacts: 

MOF - T. Newsome, Cariboo Forest Region 
- N. Daintith, Cariboo Forest Region 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
A. Randall - Cariboo Forest Region 
R.O. Silviculturists - Cariboo Forest Region 

5) Rationale: 

On sites where aspen is present prior to harvest, it quickly re-establishes at high densities after 
disturbance often to the detriment of coniferous establishment. The effect of aspen density and stocking 
on plantation performance must be documented over time in order to determine if and when stand 
tending activities are necessary. 

6) Objectives: 

1. . To investigate and quantify the effects of trembling aspen competition on lodgepole pine. 

2. To identify measures of competition that can be easily obtained by field staff to determine how 
trembling aspen competition is affecting lodgepole pine survival and growth. 

7) Proposed Research Approach: 

This study will be divided into two phases. The first phase will consist of a retrospective study which 
will provide information from field studies on pine-aspen competition in two subzones in the Cariboo 
Forest Region. Phase two will entail monitoring and assessing competition on a site for at least 10 years. 
The interaction between aspen and pine will be documented to determine when competition occurs and at 
what competition levels pine growth is impeded. Although this portion of the study will take longer to 
obtain results, the history of the site, and seedling and vegetative development will be recorded in detail 
to allow for a more complete understanding of the effects of hardwood competition than a retrospective 
study. Phase two requires more intensive work and therefore it will be limited to the more productive of 
the two subzones. 



8) End Product: 

1) Guidelines indicating when stand tending activities will be required in conifer plantations with 
hardwood competition. 

2) A report summarizing the effects of aspen density on the performance of coniferous plantations 
(including the occurrence of insects and disease). Interim Phase 1 report - 1993, and final Phase 
2 report - 1997. 

9) Proposed Technology Transfer: 

Guidelines for operational personnel. 

10) Duration: 

1 1) Approximate Cost: 

1992193 
Labour 
Transportation and Travel 
Materials and Supplies 
Extension Materials 

1991197 - Total 



Forest Renewal Program 
1992193 Research Program 

Hardwood Management Sub-program 
Project B36 

B36 The significance of site variables in predicting decay in aspen trees in the BWBS biogeoclimatic 
zone. 

2) Project Leader: 

Dr. Kathy L. Lewis - Industrial Forestry Service, Prince George 

3) Agencv Contacts: 

MOF - L. Herring, Prince George Forest Region 
- J. Vivian, Inventory Branch 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
K. Richardson - Inventory Branch 
R. Reich - Prince George Forest Region 
M. Connor - Prince George Forest Region 
S. Lindsey - Fort Nelson District 
M. Nowlin - Canadian Chopsticks Manufacturing Co. Ltd., Box 1329, Fort Nelson, B.C. 
R. Sedor - Takama Forest Products Ltd., R.R. #1, Fort Nelson, B.C. 

5)  Rationale: 

3 In the Peace region apportioned Crown commitments in aspen now exceed 1.4 million m annually. End 
products currently include chopsticks, chemi-thennomechanical pulp, waferboard and veneer. With the 
possible exception of waferboard, these products are extremely demanding on the quality of aspen logs 
required. Current experience and extensive research has failed to find a correlation between "external 
indicators" and levels of decay and stain in aspen. As a consequence (and in respect of the extremely 
variable utilization standards), on-site waste can and does reach intolerable levels. Research is required 
to identify those variables which will allow predictions of decay and stain if this present and growing 
problem is to be addressed. 

6) Objectives: a 

1. To establish whether biophysical site variables alone, or in combination with visible 
pathogenldefect, are significantly correlated to the level of decay in trembling aspen (P. 
tremuloides). 

2. To determine by comparative analysis whether biophysical site variables are more effective in 
predicting levels of decay than the existing "external indicator" approach. 



3. To review and assess the feasibility of collecting, compiling and applying data on variables found 
to be significantly correlated to aspen decay. 

4 To examine and develop options for harvesting and silviculture treatment regimes. 

7) Proposed Research Approach: 

The sampling plan and site selection criteria will be determined in conjunction with Inventory 
Branch personnel. 

Study areas are the Fort Nelson Forest District. Candidate stands include mature dominant aspen 
in the BWBSmw2 subzones. 

- Destructive sampling for decay (and stain) per Chapter 9, MOF Inventory Manual. Sampling 
plan - minimum 10 trees per agelrisk groupldiameter class strata. Three age groups with 2 ,3  and 
3 risk groups respectively, across 6,7 and 7 five-centimetre diameter classes respectively, for a 
total sample of 540 trees. 

75 to 100 trees will be subsampled for volume taper function data. 

Volume data collected on 100 - 120 trees across above diameter and age class strata. Data. 
collection as per MOF instruction. 

Biophysical site data collected in P.H.S.P. format. One P.H.S.P. plot per sample tree. Stand 
data collected with one variable-radius prism plot per sample per Chapter 9 procedures. 

Compilation (a) per current age/R.G./dia. stratification and (b) regression by risk group on age 
and diameter-ANOVA within and between subzones. Step-wise multiple regression (slope, 
aspect, elevation, edatopic grid position, stand age, tree age, etc.); transformations as appropriate, 
ANOVA. 

8) End Product: 

Progress reports to agency contacts and client group. 
Summary Report by March, 1993. Includes the data analysis, literature review and application of 

research results. 
Publication in appropriate professional journal. 
If warranted, a User Guidemanual will be produced. 

9) Proposed Technology Transfer: 

If the results warrant, a one-daylafternoon workshop will be held to review the research and application 
of the results, concurrent with the release of the User Guide. " 

10) Duration: 



1 1) Approximate Cost: 

1991/92 

1992/93- Requested Budget Research Br. 
Inventory Br. 

Industry 

Transportation and Travel 
Materials and Supplies 
Labour 
Technology Transfer 

- Actual Budget 

1991193 - Total 
$86,475 

Research Br. 

This is a cost shared project, with 1991/92 additional funding from Inventory Branch of $40,000 and 
industry $8,000. As itemized above, 1992193 additional funding of $10,400 was requested from 
Inventory Branch and $650 from industry. 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B37 

B37 Pathology study: development of diagnostic tools for poplar disease in British Columbia. 

2) Project Leader: 

B. Callan - Forestry Canada, Victoria 

3) Agency Contacts: 

MOF - P. Comeau, Research Branch 
- J. Muir, Protection 

FORCAN - A. Van Sickle 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
MOF Regional Pathologists, Forestry Canada and Industry field pathologists; plantation and nursery 

managers. 
A. Robinson - FORCAN 

5)  Rationale: 

The increased interest in, and growth of native and hybrid poplars as a source of pulp and other wood 
products in the B.C. and Yukon Regions has not been complemented by accurate, up-to-date disease 
diagnostic information. The last checklist of diseases of Populus was compiled but not published in 
1961. Our knowledge of poplar diseases, and interest in management of diseased stands has increased 
dramatically since then, but updated information specific to our region is not currently available in an 
easily accessible form. An assessment of the efficacy of survey techniques used to predict occurrence of 
diseases and losses due to pathogens is also needed. 

6) Objectives: 

To acquire baseline diagnostic information on native and hybrid poplars in B.C. Information necessary 
for the correct diagnosis of poplar diseases will be compiled. Techniques and tools to enhance diagnostic 
accuracy, such as improved assay methods and identification manuals will be developed. This 
information is fundamental to the making of accurate projections with respect to productivity and 
management of this resource. 

7) Proposed Research Approach: 

Search and review of disease records and literature, plus examination of 1991 and subsequent years' 
disease collections made during the field season (May-Sept.) each year. A large number of historical 
records, many of which are substantiated with preserved collections, some dating back over fifty years, 
are available via the Forest Insect and Disease Survey (FIDS) Infobase, and the Herbarium. To update 



this collection, a broad survey of poplar diseases throughout the six regions of the province wiU be made 
via samples collected by eleven FIDS rangers, as part of yearly FIDS sampling. Additional, specific 
collections and surveys concentrated in hybrid poplar plantations (Vancouver Island, lower mainland) 
and natural sites (northeastern B.C.) to be made mid- and late summer by B. Callan, with technical 
assistance. Later season collections ensure mature specimens, essential for correct identification, viable 
cultures and diagnostic photographs. 

8) End Product: 

Information will compiled into: 

a) A master checklist, consisting of pathogens and their known Populus spp. hosts, to be completed 
by January, 1993. 

b) After completion of the checklist, a field-oriented diagnostic manual entitled "Common Diseases 
of Populus for the Pacific and Yukon Region", with photographs of symptoms, causal agents, 
and diagnostic descriptions and techniques, is to be written, and completed, by December 1995. 
Distribution maps of Populus diseases will also be generated using the Infobase and GIs 
computer mapping. 

9) Proposed Technology Transfer: 

Disease diagnostic service for government and private agencies with Populus disease inquiries. 
Published information in the form of the two documents described above, and additionally, specific high- 
impact disease problems higNighted in Pest Leaflets. 
New records and taxa discovered as a result of this survey to be published in scientific journals. 
Lectures and presentations at workshops and scientific meetings. 

10) Duration: 

1 1) Approximate Cost: 

1992193 
Transportation and Travel 
Materials and Supplies 
Equipment 
Labour 
Extension and Demonstration 

1991196 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B39 

B39 The use of red alder to enhance Sitka spruce growth in the Queen Charlotte Islands. 

2) Project Leader: 

P.J. Courtin - Vancouver Forest Region 
R.N. Green - Vancouver Forest Region 

3) Agency Contacts: 

MOF - P.J. Courtin 
- R.N. Green 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
T. Dyer and D. Williams - MOF, Queen Charlotte Forest District 

5) Rationale: 

On many forest sites in the Queen Charlotte Islands and other coastal areas in B.C., Sitka spruce growth 
is limited by low nitrogen availability. There are opportunities for increasing the performance of Sitka 
spruce by interplanting N-fixing red alder in managed stands. These gains are best realized on infertile 
sites. In addition to enhancing stand productivity, managing conifer stands with a component of red 
alder also addresses the current biodiversity issue by improving habitat quality for bird populations. 
Increasing yield from a shrinking forest land base while maintaining or improving quality wildlife habitat 
are key to issues of future forest management. 

1. To determine the effect of varying admixtures of interplanted red alder on the productivity of 
Sitka spruce on nutrient poor to medium sites on Graham Island. 

2. To monitor the effects of the above red alder admixtures on soil chemical and physical 
properties, and spruce foliar nutrition. 

7) Proposed Research Approach: 

A partial replacement series maintaining total stand density with four treatments: 
Treatment S s Dr 

1. 100% 0% 
2. 89% 11% 
3. 75% 25 % 
4. 50% 50% 



The basic experimental design and layout will follow the Hardwood Silviculture Cooperative protocol 
with modifications. The trees will be planted in 1992 at 3 m spacing in buffered 40 x 40 m plots 
replicated 3 times. The trial will be established on two sites on Graham Island, to be decided following 
reconnaisance and discussion with District staff. 

Monitoring will begin with baseline site properties, including soil chemical and physical properties, soil 
and forest floor morphology, and vegetation description. Stand monitoring will focus on s u ~ v a l ,  
growth and stem form in years 1,2,3, and 5, and at 5 year intervals subsequently. Detailed nutrient 
evaluation will commence at year 5, and at 5 year intervals subsequently. 

8) End Product: 

Results will be summarized for field staff as operational memos. More comprehensive scientific findings 
will be reported in refereed journals. 

9) Proposed Technology Transfer: 

Field tours will be conducted to trial sites. Presentation of results will be made at appropriate workshops. 
The trials will be documented and monumented for long term monitoring. 

10) Duration: 

25 - 30 years 

a 11) Approximate Cost: 

1992193 
Transportation and Travel 
Materials and Supplies 
Labour 

1991196 - Total 



Forest Renewal Plan 
1992193 Research Program 

Hardwood Management Sub-program 
Project B40 

B40 Poplar demonstration plantation at Surrey Nursery. 

2) Project Leader: 

T. Willingdon - Surrey Nursery 

3) Agency Contacts: 

MOF - T. Willingdon 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
D. Draper - Research Branch 

5) Rationale: 

Currently, discarded fertilizer solution from the container nursery is discharged as effluent and runs off 
into surface streams. This solution contains potentially beneficial nutrients which might enhance poplar 
growth. 

6) Obiectives: 

1) Demonstrate potential for poplar culture in the lower mainland. 

2) Demonstrate potential to utilize nutrient rich waste water in poplar culture and to reduce runoff of 
potentially polluting effluent. 

3) Provide measured comparisons of growth between irrigated and non-inigated poplar plantations. 

4) Compare the growth rates and characteristics of different poplar clonal types in South Surrey. 

7) Proposed Research Approach: 

This plantation will be located on land west of the developed nursery property at Surrey Nursery. 

1) Survey area and layout eight 50 by 50 metre plots and a road along the east edge of the area. 

2) Clear area by logging and removing stumps. 

3) Layout plots and plant two replications of four types of clonal poplar. Use 2 m by 4 m spacing, 
to be thinned later. Two replications (irrigated and non-irrigated) of four blocks per replicate will 
be established. 



The four blocks per replicate will contain: 

single clone - Populus nigra x P. maximowiczii 
single clone - P. deltoides x P. nigra 
single clone - P. trichocarpa x P, deltoides 
several clones - P. trichocarpa x P. deltoides 

4) In 1992 develop irrigation system to allow for imgation of four of the plots with water from 
pond that currently collects the runoff from the container facility. 

5) Control weed growth within the plantation until poplars dominate the site. 

6 )  Measure the performance of the replicates annually. Develop recommendations for this type of 
poplar production. 

7) Maintain records of costs incurred and values produced in order to demonstrate economic 
feasibility of poplar production under this regime. 

8) End Product: 

A fully documented demonstration area. A report will be produced in year 5. 

9) Proposed Technology Transfer: 

This installation will be used as a demonstration area for local farmers and other interested 
groups/individuals. 

10) Duration: 

15 - 20 years 

1 1) Approximate Cost: 

1992/93 - Requestd Budget 

Equipment and installation 
Labour 

- Actual Budget Research Br. 
Silviculture Br. $15,000 

1991196 - Total Research Br. $1'7,000 

This is a cost shared project, with Silviculture Branch funding of $15,000 in year for site preparation. 



Canada-British Columbia Forest Resource Development Agreement (FRDA) 
1991 - 1995 Forest Research Program 

Forest Renewal Sub-program 
Project I3C-FR12 

1) Title: 

BC-FRl2 Membership in the Hardwood Silviculture Cooperative 

2) Project Leader: 

P. Courtin - Vancouver Forest Region 

3) Agency Contacts: 

MOF: Paul Courtin 
FORCAN: K. McClain 

4) Principal Clients: 

D. Draper - Research Branch 
J. Boateng - Silviculture Branch 
Forestry Canada Researchers 

5 )  Rationale: 

There is great potential gain in maintaining membership in the Coop from the exchange of data and 
knowledge about hardwood management in the Pacific Northwest. 

6 )  Objectives: 

The Hardwood Silviculture Cooperative is based at Oregon State University and has initiated an alder 
management study to examine spacing effects in both existing natural stands and plantations. The 
British Columbia Forest Service is a member of the Coop and using the Coop's guidelines we have 
established a spacing trial near Sechelt, British Columbia and plan to establish more trials in the 
future. 

7) Proposed Research Approach: 

As the British Columbia Forest Service representative on the Coop, Paul Courtin will attend the 
committee meetings and report on the minutes. 



8) End Product: 

The Coop aims to establish installations for alder spacing research through it members. We have 
already established two type I (spacing in natural stands) installations near Sechelt and plan to set up 
two type II (plantation spacing) installations in the near future. 

9) Proposed Technology Transfer: 

Paul Courtin will provide updates on our alder research activities and on the Coop meetings attended. 

10) Duration: 

Our membership will probably continue as long as the Coop exists and similar costs are likely to be 
incurred each year of membership. 

11) Approximate Costs: 

1991192 
1992193 
Transportation and travel 
Coop membership dues 



Canada-British Columbia Partnership Agreement 
on Forest Resource Developn~ent: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR14 

BC-FR14 Northern mixedwood forests, the carbon cycle, and sustainable production. 

2) Project Leader: 

P. Comeau - Research Branch 
D. Spittlehouse - Research Branch 

3) Agency Contacts: 

RlOF P. Comeau - Research Branch 
D. Spittlehouse - Research Branch 

FORCAN M. Apps - Northern Foresq Centre 
I. Moss - Prince George 

4) Principal Clients: 

J. Boateng - Silviculture Branch 

5) Rationale: 

The public is concerned about the potential impacts of forest harvesting on the global climate and on 
the long-term productivity of our forests. Northern mixedwood forests cover a substantial portion of 
B.C. and interest in the utilization and management of these forests has grown rapidly over the past 
10 years. There is a need to assen~ble information and to examine these issues. 

6)  Objectives: 

1. - to prepare carbon budget estimates for B.C.'s northern mixedwood forests. 

2. to exanline the impact of harvesting these forests and of prescribed burning on Lhe carbon 
budget. 

3. to examine the impacts of different management suategies (hardwood, mixedwood, and 
conifer) on the long-term productivity of boreal mixedwood ecosystems. 

7) Proposed Research Approach: 

This project has four major components: 1) Development of initial carbon budget eslimates using 
available data; 2) Acquisition of field data on organic matter distribution and turnover in northern 
mixedwood forests of differing ages to refine carbon budget estimates; 3) Refinement of FORCYTE- 
11 calibration datasets using collected field data; and 4) Completion of a series of simulations using 
FORCYTE-11 to examine the potential consequences of different forest management strategies on 
long-term productivity. 



Available data are being assembled and summarized as a basis for preparing initial carbon balance 
estimates for B.C.'s northern mixedwood forests (BWBSmwl biogeoclimatic subzone). This work is 
being completed by Dr. Comeau and Dr. Spittlehouse with the assistance of a contractor. 

During 1991 field data on biomass, soil and deuital organic matter, and nitrogen concentrations in 
trees, plants, and organic materials were acquired from 13 aspen and mixedwood stands in the 
Dawson Creek Forest District by Mr. J. R. Wong and Dr. J.P. Kimmins. Sampled stands characterize 
the range of site and age classes represented in the District. A report summarizing these data will be 
completed in spring 1992. These data will be used together with other assembled data in the 
preparation of preliminary carbon budget estimates for northern mixedwood forests. 

During 1992 a chronosequence of white spruce stands will be located in Fort St. John Forest District 
and sampled and a study of decomposition of woody debris will be initiated. A report summarizing 
results of field sampling will be submitted by January 31, 1993. Reported data will be available for 
use in calibration of FORCYTE-II and for revision of carbon budget estimates. 

FORCYTE-11 calibration datasets will be updated as new data are assembled. Final calibration 
datasets will be assembled by March 3 1, 1994 undcr the supervision of Dr. J.P. Kimmins. 

Simulations using FORCYTE-11 will be completed by Dr. Comeau and Dr. Kimmins and reported 
by March 31, 1995. Results from preliminary simulations will be reported as results warrant. 

8) End Product: 

1) A report describing initial carbon budget estimates for B.C.'s northern mixedwood forests 
(March 31, 1992); 

2) Reports describing organic matter distribution and turnover and nitrogen concentrations in 
northern mixedwood forests based on field data (January 31, 1992; January 31, 1993; Final 
report January 3 1, 1994); 

3) A refined calibration dataset for FORCYTE-1 I for B.C.'s northern mixedwood forests (March 
31, 1994); 

4) A report describing results from simulations completed with FORCYTE-11 (March 31, 1995); 
5 )  A report describing revised carbon budget estimates for B.C.'s norfiem mixedwood forests 

(hgarch 3 1, 1995). 

9) Proposed Technology Transfer: 

Reports will be prepared for publication as research reports or joumal articles and non-technical 
summaries will be prepared for use by field staff and for public distribution. All communications 
will acknowledge FRDA support for this work. 

10) Duration: 



11) Approximate cost*: 

1991/92 
1992193 
Travel (MOF) 
Contractors (In House) 
Fees and expenses 

* 
A proposal has been submitted to ENFOR for additional funding to support acquisition of data for 

calibration and verification of FORCYTE-I1 in collaboration with Dr. Mike Apps, Northern Forestry 
Centre. These funds will be used to support data collection in study sites established under the 
BOREAS project. ENFOR funds would support additional research not included in this proposal. 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR38 

1) Title: 

BC-FR38 Geographic variation of red alder (Alnus rubra) in British Columbia. 

2) Project Leader: 

Cheng C. Ying - Research Branch 

3) Agency Contacts: 

MOF: Cheng C. Ying 
FORCAN: C. Dorworth 

4) Principal Clients: 

J. Boateng - Silviculture Branch 

5 )  Rationale: 

In recent years, interest in managing red alder as a commercial species has been dramatically 
increased because of the increasing demand for high quality red alder logs, its high lumber value and 
great nitrogen fixation ability to improve soil fertility. A red alder-based wood industry is rapidly 
developing in Oregon and Washington, and silviculture and stand management for quality timber 
production are expanding. Increase in utilization and management of the red alder resource in British 
Columbia is also predicted. 

Geographic variation within the species' natural range is fundamental to effective silvicultural 
prescriptions and attainment of forest management goals. Without knowing the amount, distribution 
and pattern of geographic variation, selection of seed sources, seed transfer, delineation of seed 
zones, genetic breeding, gene conservation, and management of biodiversity cannot be done 
effectively. 

The diverse environmental conditions in tile natural range of red alder have led to the evolution of an 
extremely variable species. Significant differences in many characteristics such as seed germination 
rate, seedling growth, vegetative phenology, frost hardiness and nitrogen fixation capacity have been 
documented, and strong geographic variation patterns have been detected in the United States and 
Britain. However, little is known about the geographic variation of red alder in British Columbia. 

6) Objectives: 

This study is designed to investigate the amount, distribution and patterns of geographic variation of 
red alder in British Columbia with respect to germination rate, scedling growth, biomass production, 
vegetative phenology, and nitrogen fixation. The results from this study will be used to guide the 
planning of secd transfer, seed sources selection, gene conservation, biodiversity preservation, and 
the development of brecding strategy. 



7) Proposed Research Approach: 

Seeds will be collected from about 60 source locations in the natural range in British Columbia 
following a systematic sampling scheme. 

A common garden study in two nursery environments and one natural environment will be 
conducted. Compact-family (split-plot) design will be used in each testing environment, with 
provenances assigned to the main plots and families from the same provenances to the sub-plots. The 
experiment will be laid out in four blocks of five-tree line plots. The testing will be continued for 
two years. 

Two or three field installations will be designed and established in conjunction with red alder 
silviculture and vegetation management research, where possible. Interlocking blocks will be the 
experimental design for the field trails. 

Analysis of variance will be used to estimate magnitude of genetic variation associated with 
provenances and families within provenances, and evaluate the interaction of provenances and 
families with test environments. Multiple regression analysis will be employed to develop regression 
models relating provenance variation to biogeoclimatic and physiographic variables. 

8) End Product: 

Technical reports and/or journal articles. 
. . 

9) Proposed Technology Transfer: 

Progress after each phase of the project will be reported. Records of long-term value will be 
documented and filed according to the standard procedures used in our provenance research. 
Findings of significance will be conveyed immediately to silviculturisls in Silviculture Branch and 
the Vancouver Forest Region. A technical report (or journal article) will be prepared after the 
completion of the common garden testing. 

10) Duration: 

Seed collection 
Pilot study 
Seed collection guidelines 
Common garden testing 
Seed transfer guideline 
Technical report 
Field plantation trial 

Septcmber 1990 - November 1991 
March 1991 - Decen~ber 1992 
Fall 1991 
March 1992 - December 1994 
Fall 1994 
1994 - 1995 
Spring 1994 



11) Approximate Costs: 

1991/92 
1992193 
Research 

Transportation and travel 
Materials and supplies 
Equipment 
Labour 

Technology Transfer 
Publication costs 



Canada-British Colunibia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR42 

1) Title: 

BC-FR42 Pure and mixed paper birch stand management studies in the ICH zone in the southern 
interior of British Columbia: birch biomass study. 

2) Project Leader: 

Dr. J.P. Kirnmins - Forest Sciences, Faculty of Forestry, University of B.C. 

3) Agency Contacts: 

MOF: Suzanne Simard, Research Silviculturist, Kamloops Region 
FORCAN: R.B. Smith and G.W. Coombs, Victoria 

4) Principal Clients: 

- Ministry of Forests, Silviculture, Kamloops Region and Clearwater, Salmon Arm and 
Vernon Districts 

- Ministry of Forests, Research Section, Kamloops Region 
- Companies working in the ICH and interested in the long-term effects of birch on 

productivity. 

5 )  Rationale: 

In the Interior Cedar Hemlock zone, paper birch often naturally regenerates following a disturbance. 
Although paper birch efficiently cycles nutrients and helps to maintain stand productivity, it can 
suppress conifer growth. Consequently, it is often removed during the regeneration period through 
intensive site preparation and burshing treatments. Another potential source of birch removal from 
ICH ecosystems, as the market value of birch increases, is through commercial, whole-tree 
harvesting. Conccm is now developing over Ule impacts these practices have on long term site 
productivity. In order to investigate the long-term effects of removing paper birch from ICH 
ecosystems, biomass and nutrient content of paper birch stands needs to be quantified in both 
immature and mature stands. The data collected in his study will ultimately be used to calibrate 
FORCYTE, and management-oriented simulation models of forest growth and nutrient cycling. 

In 1991, Dr. J.P. Kimmins' student, Jian rang Wang, dcstructively sampled birch trees on a range of 
sites productivity classes (Good, Medium and Poor) and age classes 
(1-75 years) in the ICHmw3 variant. Three ages were sampled on Good sites (2, 8 and 60 years), 
three on medium sites (8, 15 and 75 years) and ~ w o  on poor sites (45 and 
60 years). The biomass and nutrient concentrations in birch tree components are being detem~ined at 
the UBC laboratory. Biomass equations for birch across the range of site productivity and age 
classes will be developed using this data. 



6) Objectives: 

1. To develop biomass equations applicable to a wide range of tree ages and sizes (dbh) in the 
Interior Cedar Hemlock zone. 

2. To determine nutrient concentrations in the birch tre components. 
3. To determine the nutrient capital of mineral soil and organic matter in pure birch stands. 

'7) Proposed Research Approach: 

A chronosequence of birch stands were sampled to cover a range of age classes (1-2.5-10,20-40 and 
50-60 years) and site productivity types (Good, Medium and Poor). Not all age classes were sampled 
in 1991. 1992193 sampling will fill in those gaps in the age classes. Specifically, we would like to 
sample a 20-40 year old stand in the Good site class, 1-2 and 20-40 year-old-stands in the Medium 
site class, and 1-2 and 5-10 year-old stands in the Poor site class. 

8) End Product: 

This study will provide an estimate of the contribution of paper birch tree components to site nutrieit 
capital. This information can be used to evaluate the long-term productivity effects of removal of (1) 
juvenile birch from conifer plantations and (2) mature birch through commercial whole-tree 
harvesting. The data produced in this study will also ultimately be used to calibrate the growth and 
yield coponent of FORCYTE-1 I ,  so Lhat trends in the effects of management practices on long-term 
productivity can be predicted. 

The 1992/93 results will be used to revise the biomass equations developed from the data collected in 
1991192. 

9) Proposed Technology Transfer: 

The student involved in this study will write one or more journal pepars. In addition, technical 
reports will be prepared for distribution within h e  MOF. Presentations will be made at SISCO 
winter workshops when requested. 

10) Duration: 

The additional field work will be completed during the summer of 1992. Laboratory analysis will be 
completed during the winter of 1992193. Reports will be revised during 1992193. 

11) Approximate Costs: 

1992193 
Labour (Jian rang Wang, UBC 
Ph.D. student) 10,000 
Conuact for forecast 
modelling component 10.000 

S20,000 
1992195 $20,000 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
1992/93 Forest Protection Sub-program 

Project BC-FP04 

1) Title: 

BC-FP04 Paper birch and Armillaria root disease interaction studies in the ICH zone in the 
southern interior of British Columbia. 

2)  Project Leader: 

H. Merler - Kamloops Region 

3) Agency Contacts: 

MOF: Hiroshi Yano, Kamloops 
Alan Vyse, Kamloops 

FORCAN: Duncan Morrison 

4) Principal Clients: 

Ministry of Forests, Silviculture, Kamloops Region and Districts 
Forest Licensees managing sites with Armillaria root disease 

5 )  Rationale: 

The incidence and resulting impact of Armillaria ostoyae root disease on plantations in the ICH has 
been revealed to some extent in the H&VM, B-33 study during 1991. This organism is responsibble 
for radical stand dynamics in relatively short time periods. The effects of harvesting and planting 
trees in ecosystems where h e  disease is present is just being understood. Questions regarding the 
role that apparently immune young paper birch roots have in root disease inoculum potential remain 
unanswered. 

6 )  Objectives: 

1. To remeasure three permanent plots established in 1991 to follow annual mortality 

2. To examine older stands of paper birch to observe age related susceptibility and pathodgenicity to 
A. ostoyae. 

3. Examine interactions of woody root systems and A. osroyae in vitro for possible antagonistic 
effects. 

7) Proposed Research Approach: 

1. Six, quarter-hectare permanent plots (identical to the 1991 plots in 15 year-old stands) will be 
established in differenr aged stands of paper birch. Species composition of the plot, and vigor 
and growrh of individual stems will be measured. 



2. Root system excava~ions will be done outside the permanent plots to observe fungal behaviour on 
the paper birch host. 

3. Extracts of cambium and periderm of different woody species will be plated against cultures of 
A. osroyae to initiate studies of chemical or antibiotic affects. Examiniation of bark tissues at the 
cell level will be done to observe fungal behaviour. 

8) End Product: 

The excavations will enable some predictions of fungal behaviour over time. The permanent plots 
will be used to test these predictions. Also, disease impact and trends in stand dynamics will be 
determined. This study will demonsuate the wisdom of mixed species stands, paticularly paper birch, 
in the mangement of root disease influenced sites. This will render important informaoon to the 
future prescriptions for such affected sites, as well as expected rates of mortality and yields. 

9) Proposed Technology Transfer: 

Results will be published in refereed joumds. Progress reports and Research Memos will be written 
two and five years af~er establislunent. Presentalions will be made at SISCO or other peninent 
meetings or workshops. The vials will serve as demonstration sites and field trips will be conducted 
upon request. 

10) Duration: 

11) Approximate Cost: 

1992193 
Transportation and uavel 9,600 
Materials and supplies 3,000 
Equipment (non expendable items over $200) 5,000 
(water purification system) 

Labour (34 man-days @ S300lday 10.200 
$27.800 



Forest Renewal Plan 
1992193 Research Program 

Integrated Resource Management Subprogram 
Project A06 

Title: 

A06 The diversity of bird assemblages in interior aspen forests in the western end of the dry, cool, 
subzone of the sub-boreal spruce zone (SBSdk) in the Prince Rupert Forest Region. 

Program Leader: 

R. Pojar - Mountainview Ecological Services 

Agency Contacts: 

B. McLellan - Red Rock Res. Stn., Prince George 
MOF - Prince Rupert Region 
MOE - Smithers 

Princiual Clients: 

G. Lloyd - MOF, Smithers 
B. Fuhr - MOE, Smithers 

Rationale: 

To provide base-line data and determine possible management indicator species which can be used to 
manage hardwoods to maintain biological diversity in the region. 

Objectives: 

1. Determine the composition of breeding bird species found in different seral stages of interior 
aspen forests in the dry, cool subzone o fht sub-boreal spruce zone (SBSdk) of the Prince Rupert 
Region. 

2. Determine habitat or sera1 relationships of these species. 
3. Defme management indicator species that represent the diversity of all birds likely to be affected 

by hardwood management. 

Proposed Approach: 

To sample relative abundancd of birds at previously established fixed points over a given time 
period. 
To sample along line transects on an established grid throughout trhe same areas and record all 
bird contacts and their behaviour (e.g. territorial). 
Sites are located in the Prince Rupert Region (Bulkley District) and adequately reflect different 
seral stages of aspen (e.g. young clearcuts, pole and young stands with dense understones, 
mature aspen stands and mixed deciduous-coniferous stands). 
Clearcuts are to be sampled for comparison. 
Collection of bird data will be done in the spring (May to July) when breeding birds are expected 
to be on their territories. 



Vegetation sampling will be done during the same season. 
Data analysis (ordination of bird and begetation data, analysis of variance) as per Working Plan. 

8. End Product: 

Breeding bird assemblages associated with different seral stages of hardwood forests. 
Key indicator species identified for the different seral associations. 
Vegetation data (dominant species composition, cover estimates of vegetation strata etc.) will be 
sampled. 
Data will be collected on habitat attributes such as canopy height and volume, understory 
density, tree diameter, number of snags and basal area of deciduous and coniferous trees. 
The data collected will provide information to managers about what species are present in the 
different seral stages and hence are likely to be impacted by hardwood managment. 
The information will be used to assist in manageing for biodiversity in the region at the 
landscape level and could affect the way PHSP's are done. 

9. Extension and Demonstration; 

Technical reports (establishment, interim and fmal) with charts, graphs, etc. 
Posters for NSC meetings. 
Field Tours for NSC and District staff. 

10. Duration: 

1 1. Approximate Cost: 

1992193 
Transportation and Travel 
Miscellaneous office expenses 
Labour 
Extension and Demonstration 



FC-FRO7 ANALYSIS OF COTTONWOOD hilANAGEMENT PROBLEMS IN BRITISH 
COLUMBIA AND RELATED RESEARCH NEEDS 

PROJECT LEADER: Donald McLennan, Oikos Ecological Consultants 

OBJECTIVES: 

The aim of this project is to prepare a review of black cottonwood resources and management in 
British Columbia and identify outstanding information gaps and management opportunities. 

PROGRESS: 

This report will assess the extent and value of the prcsent cottonwood resource in British 
Columbia; provide a synopsis of managerncnt options and regimes, with their opportunities and 
limitations; and analyse the impact of cottonwood silviculmre and management on non-timber resources. 
Information on cottonu~ood will be assessed in three categories: 

1. basic biology and silvics; 
2. management options and impacts; and 
3. economics and markets. 

A list of research requirements will be developed from these three categories. Research priorities will 
then be identified as short term (less than 5 years) or long term (rcsults after 5 years) and published in a 
FRDA report. 

BENEFITS: 

This review will identify and rank  he direction of cottonwood research in British Columbia. 
FRDA report # is now available. 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA 11 (1991-1995) 
1992193 Growth and Yield Sub-program 

Project BC-GYO1 

1) Title: 

BC-GYO1 Dynamics of Mixed-Species Stands 

2) Project Leader: 

Ian Cameron - Ministry of Forests, Research Branch 

3) Agency Contacts: 

MOF: Jeff Beale - FPDS Section, Research Branch 
FORCAN: M. Bonner 

4)  Principal Clients: 

Dave Contes - Research Silviculturist, Prince Rupert Region, MOF. 
David Harrison - Silvicultu~e Forester, CFP, Englewood Logging Div., Woss. 
Alan Vyse - FSO, Kamloops Forest Region, MOF. 

5 )  Rationale: 

In the past, growth and yield studies in B.C. have been concentrated in even-aged monocultures of 
conifers. There are relatively few long term studies of the growth of mixed species stands. Some 
younger studies exist but it will be many years before they generate useful information. Until then, 
our growth and yield estimates for mixed-species stands will depend upon data from outside BC and 
retrospective studies of existing stands within BC. 

Stand reconstruction provides such a retrospective look at stand development and interspecific 
competition. Detailed stem analysis enables us to back-date older plots and match them with the 
younger plots that will best approximate a true time-series. In addition, accurate ring counts from 
disks cut at the root collar provide information about the age structure and regeneration mechanism. 
fire scars also give clues about the nature and severity of the originating disturbance. 

Modelling of mixed-species stands requires greater understanding of interspecific competition, 
including the relative performance of uee species in different light environments. 

The objectives are to describe and quantify the natural patterns of stand development in the major 
mixed-species stand types in B.C. as well as to make recommendations about silvicultural treatment 
for these stand types based on the natural patterns of stand development. The final objective is to 
collect mcnsurational and pl~ysiological data essential to the development of growth models for 
mixed-species stands. 



Proposed Research Approach: 

1. Species Mixtures to be Studiec! 

The proposed project will focus on a selected group of species mixtures. Mixtures were selected 
according to the following criteria: geographic extent, productive potential, quantity of existing 
permanent plots and opportunities to coordinate the stand reconstruction with other projects. 

A. mglas-f i rmestem Hemlock/Westem Redcedar Mixtures in the CWHdm and CWHxm 
Subzones, Vancouver Forest Region, This mixture is of particular interest because there is 
already a large body of research data related to pure stands of Douglas-fir and Sfrestern 
Hemlock. There is an opportunity to compare the growth of these species in both pure and 
mixed stands. 

B. Mixed-S~ecies Stands in the Interior Cedar Hemlock mc Subzone. Prince Ru~er t  Forest 
Recion. The mesic sites of the ICHmc subzone support a complex mixture of eight species: 
Western Hemlock, Western Redcedar, Lodgepole Pine, Whire Spruce, Subalpine Fir, Paper 
Birch, Trembling Aspen and Black Cottonwood. The reconstruction of these stands is 
coordinated with the Benchmark Study of Silvicultural Systems in the ICH Zone undertaken 
by the Forest Science Section, Prince Rupert Forest Region. 

C. Mixed-Species Stands in the Interior Cedar Hemlock (mwl Subzone. Kamloo~s Forest 
Region. The ICHmw subzone contains some of the most productive forest sites in the B.C. 
interior. Stands on mesic sites are frequently some combination of the eight tree species in 
the subzone: Douglas-fir, Western White Pine, Western Hemlock, Western Redcedar, 
Lodgepole Pine, Paper Birch, Trembling Aspen and Black Cottonwood. This study will be 
coordinated with studies of birch ecology and management (S. Simard, Forest Sciences, 
Karnloops Region) and b e  dynamics of root pabogens (H. Merler, Protection, Kamloops 
Region). 

2. Samwling 

Phase I 
Identification from maps and airphotos of possible study sites. 

Phase TI 
Preliminary field reconnaissance to serify extent, age and assess site quality in the stands. 

Phase TTI 
Stand Structure Plots: The full range of stand and site conditions will be sampled 
systematically. Factors to be measured include size structure, age structure, species 
composition and indicators of disease. Additional clues as to the date of stand establishment 
and the type originating disturbance will be recorded. Plot size and number of samples will 
be similar to lhose used in rood disease surveys. 



Phase IV 
Reconstruction Plots: A subset of stand structure plots established in Phase will be used 
as Reconstruction Plots. Measurements will include stem mapping and stem analysis of all 
plot trees. In cooperation with Protection Branch staff, there will be an aggressive search for 
signs of root diseases and other pathogens. A sample of trees from the reconstruction plots 
will be analyzed in detail to determine crown development patters and leaf area distribution. 
Anatomical and physiological measures will be taken to estimate Total Photosynthetic 
Potential. 

Some additional reconstruction plots may be located subjectively in areas that appear to be 
representative of conditions in managed stands. 

The analysis will emphasize the changes in stand structure over time and the effects of spatial 
positioning on the development of individual trees. 

8) End Product: 

Written reports will be produced describing age, size structure of mixed species stands and stand 
dynamics of natural, mixed-species stands as well as the implications of natural stand dynamics for 
management activities, such as planting and thinning. 

9) Proposed Technology Transfer: 

Presentations and posters at workshops and other meetings. 

10) Duration: 

4 years (1991192 - 1994195) 

11) Approximate Cost: 

1992/93 
Research 

Material/supplies(for construction 
of shade shelters) 

Labour 
Faller,CI'echnical Assistants 
Ring Measurement Tech. 
Data Analyst 
AnatomyPhysiology Mcas. 

Technology Transfer 



cana<a-British Columbia Forest Resource Development Agreement (FRDA) 
1991 - 1995 Forest Research Program . 

* Forest Renewal Sub-program 
Project FC-FP36 

1) Title: 

FC-FPJ~; Use of red alder in managing Phellinus weirii root disease 

2) Pro.iect Leader: 

R. Sturrock, Forestry Canada 

3) Aqencv Contacts: 

MOF - J. Beale 
FORCAN - R. Sturrock 

- G. Reynolds 

4) Princi~al Cl ients: 

MOF - J .  Beale, Protection Branch 
- J .  Fournier, Vancouver Region 

Industry - J .  Kumi, MacMillan Bloedel Ltd. 
- G. Fraser, Canadian Pacific Forest Products 

5) Rationale: 

Laminated root disease, caused by Phellinus weirii (Murr.) Gilbn., 
affects nearly all species of commercially important conifers i n  British 
Columbia (B.C.). It is particularly damaging to young-growth 
Douglas-fir. This disease reduces forest productivity through volume 
losses by directly killing its hosts or predisposing them to windthrow or 
attack by other secondary agents. Annual losses to laminated root rot in 
B.C. are estimated to exceed a million cubic meters. 

Phellinus weirii survives saprophytically in old forests and infects 
young, new stands when roots of young trees contact residual infested 
roots and stumps from the preceding stand. 

Management of laminated root rot currently comprises several methods 
including mechanical stump and root removal and the use of alternate, 
less susceptible species at reforestation. 

Red alder ( A l n u s  rubra) is a commercia~ly important hardwood species 
which falls into this latter category. This fast-growing broad-leafed 
tree is found on suitable sites throughout the Coastal Western Hemlock 
and Coastal Douglas-fir zones and in the lower elevations of the Mountain 
Hemlock zone of coastal B.C. It grows best on nutrient-medium to very 
rich hoist soils. 



Several studies on growing and managing red alder have recently been 
initiated in B.C. under the province's Forest Renewal Initiative Program. 
This work should complement red alder studies being done in the U.S. 
Pacific Northwest. 

Planting a P .  weirii-resistant hardwood such as red alder may be useful 
in reducing damage from the pathogen on affected sites. The physical 
separation of susceptible roots in mixed stands in time and/or space may 
play a role i n  reducing the spread of the pathogen. For example, 
planting hardwood seedlings prior to Douglas-fir seedlings may initially 
restrict Douglas-fir root growth and so reduce the incidence o f  contact 
between susceptible and infective roots. Canopy cover type, i.e. pure 
alder versus mixed versus pure Douglas-fir may also play a role in stump 
and root decay and subsequently have an effect on the spread of 
PheTIinus. 

Given that the mortality curve for Pheliinus inoculum in 60-70 year old 
second growth i s  approximately 30-40 years, the cropping of a suitable 
hardwood such a s  red alder during this phase would enable sanitization of 
infected sites prior to planting of preferred species such as Douglas-fir. 

6) Objectives: 

The principle objective is to investigate the effect of mixed 
alder/Dougl as-f i r cropping regimes on 1 aminated root disease. 

7) Proposed Research Approach: 

Two Phellinus-infected areas will be identified for trial 
establishment. All areas will be assessed for inoculum load and infected 
stumps will be mapped and tagged and their vital statistics recorded. 
Alder seedlings will be planted as per operational plantings. The 
Douglas-fir control will be managed according to operational regimes. 

Monitoring will include hardwood survival and assessment of stump 
deterioration and Phellinus growth. Assessments will be made annually 
for the first five years and every three years thereafter, in the case of 
the alder, until it reaches commercial size in 20-30 years, and in the 
8th, 15th and 21st years, in the case of the Phellinus infected stumps 
and roots. 

8) End Product: 

Information on cropping with alder wi.11 provide foresters with a greater 
range of techniques to manage laminated root disease. 

9) Proposed Technoloqv Transfer: 

Field tours will be conducted to sites. Interim and final results will 
be published as memos in applicable newsletters, research highlights, 
journals and other publications. 



10) Duration: 

11) A~~roxirnate Cost: 

1991/92 
Transportation and travel 
Materials and supplies 
Labour 

Travel 
Contract 

T o t a l  $15,000 



FRDA2 
Research Program 

Growth and Yield Sub-program 
Activity: Knowledge Acquisition and Hodelling of Growth Processes 

Project Proposal 

Title: Creating a data base for modelling the growth of aspen and 
aspen-conifer stands. 

Project leader: Dr. G.H. Bonnor, Forestry Canada, Victoria 

Agency Contacts: HoF: Hr. J. Beale: 387-6642  
ForCan: Dr. G.H. Bonnor: 3 6 3 - 0 7 6 9  

Principal Clients and Cooperators: 
B.C. Forest Productivity Councils, including the Hinistry of 
Forests (HOF) and the forest industry. 

Rationale: 
Better information on the growth and yield of B.C.'s forests is 
required as the wood supply diminishes and as forest management 
intensifies. Growth and yield models used for that purpose 
require permanent sample plot data that have been checked fir 
errors and completeness and been assembled in a data base. Few 
models are available for aspen modelling in B.C. and none for 
aspen-conifer mixtures, yet stands with these species form an 
increasingly important economic component of the commercial 
forest base. 

Objective: To assemble all permanent sample plot data relevant to 
modelling of growth and yield in aspen and aspen-conifer stands 
in B.C., and to create a clean and complete data base of these 
data. 

Proposed Approach: 
- determine the availability of suitable data; the search will 
include agencies outside B.C. ; 
- obtain the data; 
- using procedures developed at the PFC, assess the data for 
errors and completeness. Correct and complete the data if 
possible, othervise discard; 
- using a data base format developed at the PFC, construct a data 
base for aspen and for mixed aspen-conifer stands; 
- document the procedures and results. 
End Products : 
A data base for aspen and aspen-conifer stands ready for growth 
modelling. 
A report documenting the procedures and results. 



Proposed Technology Transfer: 
Target audience: Hensurationists and other professional foresters 
in industry and government who undertake stand treatments and 
growth modelling. 
Transfer method: The data base will be made available to 
interested modellers through the Forest Productivity Councils of 
B.C. 

Duration: One year, 1992/93 

Cos t.s : 
Determining data availability and obtaining the data: $5 000 

(in-house) 
Data cleaning and assessment, data base construction, 
documentation and reporting (contract): 15 000 

(contract) ------- 
Total $20 000 

Forestry Canada will undertake project management and data 
analysis and provide facilities and computer services. 

This proposal is not encompassed by any other component of the 
Research Program 

GHB 
Hay 11, 1992 



FRDA 11: REWEST FOR FUHDll(d A p r i l  6. 1993 

This p r o j e c t  w i l l  be t c r d e r e d  t o  q u a t i f l e d  u l l d l l f e  biologists and swarded vnder c o n t r a c t  t o  me o r  more 
o f  the r u c c e r r f u l  oandldatca. The can t rac tv r (s )  w i l l  work l o  c loca cooper r t l on  w l t h  t h r  p r o j w t  Ie rder  
aver a 5 year perld:part o f  the  p r e r e q u i s i t e s  f o r  the ariEcessful cand(date(c) w I l (  be:;. 

* knowledge of, and uork cxperlooce with, w l l d \ i f c  fo rea t ry  relatlonsh!ps 
i n  the ses end BVBS. 

knout edge of mlxeduccd s l  L v l c u l  t u r a t  prob\erns. - r v a f l a b l l  l t y  a t  'the r l g h t  times, and ul l i tngnosa t o  t r a v e l  throughout the  
ereas conoerned. 

PROJECT tEADE4:  Isr l  5 .  Moan, H-St., R.P.F., Forest ry  Canada, 
RRm, S i t e  25, C a r g  10, 
Pr tnca  Gcorse. 8.C.. VZH LN6 

PGENCY CONTACTS: 

- C h r i r  R l t ch le ,  F ish and U l l d l l f e  Branch, U i n l s t r y  o f  E m i r o m n t ,  p r i n c e  George, 8.C. - 7 Csnsdlan U l l d l f f e  Servtce, E m i r o m +  Canada, vencowcr, B.C. 
- D a n  Lousier, Research S c c t i m ,  n l n i s t r y  of forests, Pr ince Cwrge  Region, Pr.ime Otorge, 8.C. 

Phone: 565-6100. - S t m  U a v r a t l l ,  l o r c s t r y  Csnede, Worthcrn F o r t s t r y  Centre, Edmwlton, ALberta. Phone: (403) 635-7336. 
- John f c a r r a t t ,  Fores t ry  Canada, C t t a t  Lakes Forest ry  Centre, S s u l t t  Ste. Marie, Ontario. 

Phbnsr (M5) 949-9461. 

PRlNClPLE CLIENTS: 

- Chr ls  R l t ch le ,  Fish and U l [ d l i f c  Branch, ~ i n f s t r - y  o f  ~ m f r b n n e n t ,  P r ince  George, B.C. 
? H i n f s t r y  of forevta,  P r l n c e  George Regicxl, Pr ince George, B.C. Phone: 565-6100. - PIchard r r y g l e r ,  F t c t c h c r  Chal lenge C a d a  Ltd., MacKenz(e, B.C. Phone: 782-1616. - Hfkc Uyl, L o u i t f a n e - P a c l f l c  Canada Ltd., Dawson Creek, B.C. Phone: 782-1616 

The w i l d l i f e  spccles h a b l t a t  va lves of  mixeduocd landscapes a re  r e [ a t l v e l y  unknown. In  the past, these 
Iarrtscspcs have bem evolded by t l h r  hervcs t ing  l fcensets as s  r e s u l t  o f  U i n i s t r y  o f  Forests  
r c s t r l c t i o r u  t h a t  l i m i t  t h e  p r o p o r t i o n  o f  merchantable hardwood v o l m  t h a t  may be Included i n  a 
coni ferous cu t t i *  perrnl t  [ I  .e. i css  than lux). Wore r e c e n t l y  these r e o t r l c t i o n s  have been app\ied In 
reverse under hardwocd h a r v e s t i n g  l icenses,  I t  i s  s i g n i f i c a n t  tha t  i n  both instances, but p s r t i c u l a r l y  
the l a t t e r ,  a s u b s t e n t i e l  m t  b f  the m+rcrchan tob \e  d e r s t o r e y  i s  sanetimes o b l i t e r e t e d  i n  the 
course o f  hervef i t i rg .  The r e s u l t  i s  t h a t  espen atends w i t h  a coni ferous m d e r s t o r y  a r e  converted t o  
pure espcfi stands, and as a mat te r  o f  a t l v ( c u l t u r e  po l i cy ,  spruce stands arc regenerated t o  s p w e  wlth 
the  m t  o f  a s p  k i n g  kep t  t o  a rnfnlmm; the extent  o f  mcre heterogeneous m i x e c f w d  stends IS 
t h e r e b  e redva l t y  reduced. 

F w t h e m r e ,  when anc form o f  ha rves t ing  l icense (e -g .  spruce o r  aspen) is r e s t r i c t e d  Po a p a r t i c u l a r  
operat ing aces, old growth s tand types danineted by o w  specles are s e l e c t i v e l y  r m v e d  dur ing  f i r s t  and 
a e c d  pass harvcct  l ng  cpers t Ions ( i n  accord u i  t h  l icense rqui r m n t s )  r e s u l t i n g  in s i g n i f  l can t  changes 
t o  the  d i s t r i b u t l m  end e x t e n t  o f  types across the l a d s c a p e  (heb i te t  f r a g m n t a t i o n ) .  The degree t o  
which harvest ing q x r c t i o n s  a re  conccntratcd i n  one tsnbcepe, v m j  the  degree t o  which events svch as 
w t n d t h r w  or b e c t l c  a t t a c k  r e s u l t  4n shor te r  i n t e w a l s  betncm f i r s t  and s e c d  passea and the ckgree 10 
whlch these events cause a toss  o f  p r o t e c t i o n  fo res ts  In r i p a r i a n  zones, determines the ex ten t  srd r a t e  
of  change in  the landscape. Vhcrc c l e e r c u t t I n 8  is Involved, the size, shape (e.g. circurrferencetarea 
r a t i o )  srd d i s t r i b u t i o n  (cu t / l eave  r e s t r i c t l b n s )  of  cut-btocks can have d i f f e r e n t l e t  impacts m '  
tandsc~pe  c h a r a c t e r i s t i c s  ( i w l u d i n g  road d m s i t i e s )  f o r  eny g i v c q  t o t t a  extent,  o r  prgrortlon, of cu t -  
over tends (In f a c t  t h i a  epp l f cs  t o  other  s i l v f c u t t u r e  rryctems and c o m b i ~ t i o n s  t h e r w f  AS wel l) .  In 
other  uords, f o r  two d l f  f v r e n t  landscape>es, the size, shww e r d  d i s t r l b u t i m  o f  b o t h  g i  t e  and s t&  types 
can be d l f f e r t n t  ever) f h w h  t h e  a rca  covered by each s i t e  and stand type, o r  the p r o p o r t i o n  t h e r w f ,  l o  
t h e  %erne. 

%at i r r p c t  do the ~ f o r e m e n f  lored f a c t o r s  hsve on the wcu ; rwrc  and abundance o f  w i ld1  l f e  s p x i e s  
w l t h i n  e g iven  landscape? With mn vderstardihg of t h e  answer t o  th is  quest ion and g l m  spe-eific 
#landscape, w h a t  s t ra teg ies ,  t a c t i c s  (p rac t i ces )  end t e c h n i q ~ c s  s h w t d  be eppl l ed  t o  m t  thhe v[tifTGt@ 
gaal o f  fn tegreted resource m3nsgemnt  v i t h i n  e f r m u a r k  o f  sustaineble & v e l c y n m t l  This p r o j e c t  1s 
designcd t o  prov ide s m  i n i t i a l  answers t o  these cprestims. 



EQoA 11: REQUEST FOR FUNDING A~rll 6, 199t 

m: . 
Contractor: 

Vorking Pt  en: . 5000 
S i t e  Setection: 6000 
F l c l d  Surveys 5000 16000 16000 
ProJtct mt, 

snatysn b 
reportfng~ 13000 15000 15000 
lase map 
productlong 6000 
SUB-TOTALI 35000 31000 31000 

Forestry Canada: 

Sits end stard 
4000 der~riptfont 

Profcct 
rupervfnlon - t r ~ v e [ , e t c .  1 1200 4000 

SUB-TOTAL: 5200 4000 

TOTAL a 40200 35000 

The t o t a l  5 year cost f o r  this proposed projcct I s  
H f x w l w d  techrmlogy trans! er project pr6psssl. 

Additlonat expenses are covered d r  the 



Forestry Canada, M 1 8 ,  Site 2 5 ,  Cornp 10, P r i n c e  ~ e o r ~ e  
Phone;  (604)963-8631 FRY.! 1604 \ 665-7646 

March 6, 1992 

F . R . D . A .  I1 
HIXEDUOOD RILDLIFE HABITAT HANAGEMElNT PROBLEM 2LNXLY818 

For the purposes of this project mixedwood forests consist of 
stands made up of pure spruce, pure acpen, oottonwooa / balsam 
poplar or birch, or -' intermixtures thereof at various stages of 
succession, interspersed across the landscape. A landscape 
inclufies all forested and non-forested ec0syste.m types,  Mixedwood 
stands refer broadly to the successional sequence b5ginnfng w i t h  
predominantly aspen, balsam poplar or birch and ending with 
predominantly spruce. Site ia defined ecologically according to 
t h e  ~iogeoclimatic and ~cosystematic ~lassification Systems. 
Wildlife refers to both game and non-game (consumptive and non- 
consumptive) species and their habitats. The geograph ic  area of 
interest includes the Boreal White and Black Spruoe (BKBS) and Sub- 
boreal Spruce (SBS) Zones occurring to the north of ~illiams Lake 
uithih tha i n t e r i o r  portion of ~ritish ~olurnbia. 

The work to be completed under t h e  terms of this contract is to 
address t w o  main questions with reference to the potential for 

: achieving more integrated forest resource management w i t h i n  the 
construct of sustainable development (Sustainable development will 
.be taken to mean utilization which maintains or enhances both 
timber and non-timber values): 

+ What are the wildlife h a b i t a t  values of mixedwood forest? 

What are the management requirements for maintaining these 
values? 

T ~ P - s e  questions will be dealt w i t h  primarily through review of 
published literature, but also t h rough  review of local knowledge as 
deemed necessary by t h e  consultant. 



F . Z . D . A .  -TI A Mixedwood ~ i l d l - i f e  Problem malvs i s  

~eliverableer 

1, A compendium of published a r t i c l e s  reviewed by the 
consultant, 

2, A bibliography of p e r t i n e n t  information. 

3. A r e p o r t  that addresses t h e  aforementioned questio~s and 
in so doing outlines: 

C, $he . importance of northern B. C .  mixedwood 
forest for wildlife] 

C) the impacts of current commercial utilization 
p o l i c i e s  on mixedwood forest and stand 
wildlife values; 

e the impacts of c u r r e n t  and foreseeable ty es 
and extent of commeroial mixedwood harvest ng li 

. on mixedwood forest and s t a n d  wildlife values; 

e t h e  eilvicultural requirements and problems 
associated with  mixedwood stand management for 
the purposes of maintaining and improving 
mixedwood forest and stand' w i  ldlif e habitat 
values ; 

o t h e  known and p o t e n t i a l  implications of (b-e) 
for mixedwood wildlife; 

a the kinds of research that a r e  most needed t o  
address the uncertainties and unknowns 
associated with t h e  major  issues of mixedwood 
wildlife management, 

I ' i n a l l y ,  a project design will be prepared outlining work for 1 9 9 2 -  
. 95 that will include: 

e a .questionnaire-interview survey of forest policy 
decision makers, managers and f i e l d  staff, to document 
perceptual and operational impediments to* managing 
mixedwood forest for both wildlife and timber, 

e a field ~ t u d y  over 5 years to document wildlife impacts 
of current commercial harvesting practices in n o r t h e r n  
B.C, 

The completion of this contract constitutes completion of the first 
phase of a larger project. The second and f i n a l  phase will bs 
proposed for f u n d i n g  at a later date and will be des igned  to 
i n c o r p o r a t e  and f u r t h e r  c o n s i d e r  t h e  r e s u l t s  produced fron phase I. 



F,R,D.A. I1 A Mixedwood W i l d l i f e  Problem Anal* 

costsx 

Labour 

A.N. Lance ( @  $400.00/day) 

~iterature review 9 days 
synthesis & report 6 
Project Design 3 davs 

18 $ 7,600 

M. Phinney ( @  $350.00/day) 

species lists and 
ecological status: 5 days $ 1,750 

Expenses 

office (including library, photocopying, 
secretary, report produat ion ,  etc.) $ 4 0 0  

TOTAL -COST ( a l l  found)  

Completion Schedule: 

All work will be completed by March 31, 1992. 



2 . HVM TAC Program Recommendations 1991/92 and 1992/93 

2.2.1 Project List - Vegetation Management Research 



2.2.1 Project List - Vegetation Management Research 
Work on the following projects was recommended over the period 
April 1, 1991 to March 31, 1992. 

A. Projects started in FY 199Q 

PROJECT TITLE 

CO 1 A review of available information and research needs for use of manual brushing in B.C. 

C02 A review and analysis of literature and experience on sheep grazing as a vegetation 
management tool in temperate forests. 

C03 Determination of nitrogen fixation by Sitka alder in the southern interior of British 
Columbia. 

C05 Participation in the CRAFTS vegetation management co-operative. 

C10 Quantitative screening of the competitive effects of common coastal non-crop species. 

C13 Plant community shifts from operational vegetation management treatments and their impacts on 
wildlife in B.C. 

B. Projects started in FY 1991 

C17 A comparison of seeding mixes applied to site prepared areas for vegetation control in the wet 
climatic region. 

C18 The effect of different species and seeding rates of forages on forage stand dynamics and the 
survival and growth of lodgepole pine on a forest clear-cut. 

C191IR02 Efficacy of biological control agents on diffuse and spotted knapweed. 

C20 The effects of diffuse and spotted knapweed competition on the survival and growth of 
. lodgepole pine and Douglas-firseedlings. 

C2 1 Provincial strategy for monitoring impacts of vegetation management on wildlife, wildlife 
habitat and biodiversity: a problem analysis. 

C22 Effects of vegetation management for brush and alder on forest birds in the CWN zone 
within the Adam and Eve watersheds. 

C25 Monitoring changes in wildlife diversity during silviculture systems, hardwood and 
vegetation management trials funded by the forest renewal program. 

C26 Monitoring changes in biodiversity during hardwood and vegetation management trials. 



PROJECT TITLE 

BC-FR17 Development of a database system for entry and retrieval of vegetation management trial 
information. 

BC-FR19 Administration of the vegetation management research program. 

BC-IR04 Impacts of site preparation on habitat utilization and availability for red, blue, and selected 
yellow listed species in the interior of B.C. 

BC-IROS Influence of vegetation management on diversity of plants, small mammals, birds, and fur 
bearers. 

BC-Ern13 Expert Committee on Weeds 1991 poster display. 



2.2.1 Project List - Vegetation Management Research 
Work on the following projects was recommended over the period 
April 1,  1992 to March 31, 1993. 

Proiects continuing and funded in FY 1992 

PROJECT TITLE 

C02 A review and analysis of literature and experience on sheep grazing as a vegetation 
management tool in temperate forests. 

C18 The effect of different species and seeding rates of forages on forage stand dynamics and the 
survival and growth of lodgepole pine on a forest clear-cut. 

C19/iR02 Efficacy of biological control agents on diffuse and spotted knapweed. 

C20 The effects of diffuse and spotted knapweed competition on the survival and growth of 
lodgepole pine and Douglas-fir.seedlings. 

C2 1 Provincial strategy for monitoring impacts of vegetation management on wildlife, wildlife 
habitat and biodiversity: a problem analysis. 

C25 Monitoring changes in wildlife diversity during silviculture systems, hardwood and 
vegetation management trials funded by the forest renewal program. 



2.2.2 Project allocations by funding source 

Vegetation Management Research Budget Program 

Fiscal Year 199 1/92 

Project Allocation 

TOTAL $360,013 

Breakdown by Funding Source: 

fund in^ Source 

Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
FRDA I1 Subprogram 3.3 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.3 
FRDA I1 Subprogram 3.3 
FRDA I1 Subprogram 2.2 

Forest Renewal Plan 
FRDA I1 Subprogram 2.2 
FRDA I1 Subprogram 3.1 
FRDA I1 Subprogram 3.3 
Other 

GRAND TOTAL $360,013 



2.2.2 Project allocations by funding source 

Vegetation Management Research Budget Program 

Fiscal Year 1992193 

Proiect Allocation Funding Source 

TOTAL $70,400 

Breakdown by Funding Source: 

Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 
Forest Renewal Plan 

Forest Renewal Plan 

GRAND TOTAL $70,400 



VEGETATION MANAGEMENT RESEARCH PROGRAM 
PROJECT TOPIC MATRIX 1992193 

EXTENSION DEMO DEC 



VEGETATION MANAGEMENT RESEARCH PROGRAM 

PROJECT BY REGION MATRIX 1992193 

PROJECT PROVINCIAL CARIB00 KAMLOOPS NELSON PRINCE PRINCE VANCOUVER 

NUMBER GEORGE RUPERT 

FRO7 

FRlO 

FRll 

FR13 

FR17 

FR30 

FR3 1 

FR32 

FR33 

FR40 

FR4 1 

FR43 

FR45 



PROVINCIAL VEGETATION MANAGEMENT RESEARCH PROJECT LIST 

PROJECT E.P. FUNDING 

NUMBER NUMBER SOURCE 

AGENCY PROJECT MINISTRY PROJECT 

LEADER CONTACT TITLE 

FUNDING 

ALLOCATION 

C02 1106 FRP - VEG. MAN. RES. TAC B. WikeemjC. Sutherland B. Wikeem/ 
MOF - C. Sutherland 
Kamloops/Cariboo 

TAC Dr. M.D. PittB. Wikeem M.D. PittlB. Wikeem 
U.B.C. - Agric. Sci.1 
MOF - Kamloops 

A review and analysis of literature and 
experience on sheep grazing as a vegetation 
management tool in temperate forests. 

C18 1073 FRP - VEG. MAN. RES. 
old proj. no. 

The effect of different species and seeding 
rates of forages on forage stand dynamics and 
the survival and growth of lodgepole pine on 
a forest clearcut. 

TAC B. WikeemIA. Sturkol 
J. Boateng 
MOF - Karnloops & Sil. 
Br. 

B. Wikeem/ 
A. Sturkol J. Boateng 

FRP - VEG. MAN. RES. Efficacy of biological control agents on 
diffuse and spotted knapweed. 

FRP - VEG. MAN. RES. TAC B. WikeemIA. Sturko/ 
J. Boateng 
MOF - Kamloops & Sil. 
Br. 

B. Wikeem/ 
A. Sturkol J. Boateng 

The effects of diffuse and spotted knapweed 
competition on the survival and growth of 
lodgepole pine and Douglas-fir seedlings. 

FRP - VEG. MAN. RES. TAC S. von Schuckmannl 
T. Hamilton 
MOE -Ln.Man. & 
Wildlife Br. 

B. Nybergl 
T. Hamilton 

Provincial strategy for monitoring impacts of 
vegetation management on wildlife, wildlife 
habitat and biodiversity: a problem analysis. 

FRP - VEG. MAN. RES. 
MOEJSSWG 
MOEIOGBD 

TAC A. Hamilton D. Eastman/ 
B. Nyberg 

Monitoring changes in wildlife diversity 
during silviculture systems, hardwood and 
vegetation management trials funded by the 
forest renewal program. 

FRP IR A. SturkoD. Wikeem A. Sturko/B. Wikeem 
MOF - Kamloops 

Field Guide to Biological Control of Range 
Weeds in British Columbia. 

EP1135.02 1135.02 FRP 
MOF - Sil. Br. 

P. ComeauJR. Wall/ 
G.Harper 
MOF - Res. Br. & 
FORCAN - PFC 

A comparison of manual, biological, and 
herbicide treatments for controlling bigleaf 
maple. 

FRDA I1 - SUBPROGRAM 3.3 K. Enns B. Nyberg Impacts of site preparation on habitat 
utilization and availability for red, blue, and 
selected yellow listed species in the interior of 
B.C. 



FRDA 11 - SUBPROGRAM 3.3 T. Sulliv*. Bunnell 
U.B.C. 

Influence of vegetation management on 
diversity of plants, small mammals, birds and 
furbearers in the ICH biogeoclirnatic zone. 

CWS 

FRDA II - SUBPROGRAM 3.1 

R. Millikin B. Nyberg/R. Millikin Effects of vegetation management for brush 
and alder on forest birds in the CWH zone 
within the Adam and Eve watersheds. 

FRPPG R. GreenJB. D'Anjou 
MOF - Vancouver 

P. Comead 
J. Boatend 
R. Whitehead 

Development of vegetation management 
techniques for sites prone to salal domination. 

P. Comeau T. Braurnandl 
MOF - Res. Br. &Nelson 

P. Comead 
J. Boatend E. Oswald 

Effects of competing vegetation on growth 
and survival of Engelmann spruce seedlings. 

1064 FRDA n - SUBPROGRAM 3.1 

1074 FRDA 11 - SUBPROGRAM 3.1 

FRPPG 

FRPPG S. Lindburgh 
Consultant - Clearwater 

S. SimardJP. Comead 
E. Oswald 

Assessing the effects of fireweed and 
associated vegetation on planted conifer 
survival and growth in the southern interior. 

FRPPG P. Comeau 
MOF - Research Branch 

P. Comeau Maintenance and updating of the COMB 
computerized bibliography on the ecology and 
management of several trees, shrubs and 
herbs. 

FRPPG P. Comeau 
MOF - Research Branch 

P. Comeaufl. Moss Development of a database system for entry 
and retriebal of vegetation management trial 
information. 

FRDA I1 - SUBPROGRAM 3.1 B. Bancroft 
Madrone Consultants 

P. Comeaufl. Moss The effects of different rates and timing of 
glyphosate on willow species in moose winter 
range in the SBS zone, Prince George region. 

FRPPG 

FRDA n - SUBPROGRAM 3.1 

FRDA I1 - SUBPROGRAM 3.1 

FRPPG 

FRPPG 

P. Comeau 
MOF - Research Branch 

P. Comeaufl. Moss Participation in the CRAFTS vegetation 
management cooperative. 

Quantitative screening of the compettitve 
effects of common coastal non-crop species. 

P.J. Burton 
U.B.C. - Forest Science 

P. Comeau/J.Boateng/ 
E. Hamilton/ 
R. Whitehead 

FRDA I1 - SUBPROGRAM 3.1 FRPPG P. ComeauJC. Thompson 
MOF - Res. Br. & Nelson 

P. Comead 
R. Whitehead 

Effectiveness of repeated manual cutting for 
release of Engelm- spruce from mixed- 
shrub communities in the Revelstoke District. 

FRDA I1 - SUBPROGRAM 3.1 

FRDA 11 - SUBPROGRAM 3.1 

FRPPG 

FRPPG 

C.F. Thompson 
MOF - Nelson 

C. Thompson/ 
R. Whitehead 

A comparison of seeding mixes applied to site 
prepared areas for vegetation control in the 
wet climatic zone. 

B. Bancroft 
Madrone Consultants 
Ltd. 

S. Sirnard/ 
R. Whitehead 

Controlling aspen regeneration in cutovers by 
the use of girdling and chemical treatments 
before harvesting. 



FRDA 11 - SUBPROGRAM 3.1 FRPPG Lloyd 

BC-FR45 1029 FRDA 11 - SUBPROGRAM 3.1 FRPPG Messier 

BL157 REGIONAL 

BL235 REGIONAL 

REGIONAL 

REGIONAL 

REGIONAL 

BL341b 1066 REGIONAL 

BL368 1105 REGIONAL 

T. Newsorne 
MOF - Cariboo 

B. D'Anjou 
MOF - Vanwuver 

P. Courtin 
MOF - Vancouver 

C. Thompson 
MOF - Nelson 

Lloyd 

Lloyd 

Steen 

Lloyd 

Comeau 

The effect of mechanical and chemical site 
preparation treatments on the growth and 
survival of planted Pl and Se in rhododendron 
brushfields. 

Below-ground factors limiting seedling 
productivity in recently clearcut salal- 
dominated sites on northern Vancouver 
Island. 

Herbicide rate and timing trial in a fveweed 
dominsted ICHe backlog site in the Cariboo 
Forest Region. 

Evaluation of manual treatment timing. 
glyphosate and triclopyr ester on non-crop 
vegetation and conifer development. 

GrassUegume seeding trials to control brush 
along stream bank buffer strips. 

A comparison of site preparation options for 
reforesting backlog sites in the ICH subzones. 

An evaluation of crop tree and vegetation 
response to chemical and machanical weeding 
treatments of major competition complexes in 
the southern Interior. 

Rehabilitation of Sitka A1derFirewee.d 
dominated backlog sites. 

Legume and grass seeding for brush control 
on mechanically prepared backlog brushfield 
sites in the Southern Interior ICH and ESSF. 



VEGETATION MANAGEMENT RESEARCH PROJECTS - 1992193 

SUMMARY - FUNDING SOURCES FOR FRDA I1 AND FRP WITH IDENTIFIED ENTRAINMENTS 
(note - the projects listed are only those for which information is known, it is not a complete listing) 

VEGETATION MANAGEMENT RESEARCH PROJECTS 

TAC Administered (6 out of 8 projects) 
FOREST RENEWAL PLAN 

6 PROJECTS - TAC 

2 PROJECTS - Non-TAC 

8 PROJECTS - Total 

Non-TAC Administered 
FRDA I1 - SUBPROGRAM 3 

12 PROJECTS 

TOTAL VEGETATION MANAGEMENT RESEARCH - 

TOTALS 

TOTALS 

TOTALS 

TOTALS 

I_______-__-__-___ Entrainments I 
1991/92 1992193 1993/94 1994i95 1995/96 1996/97 

BUDGET BUDGET 

GRAND TOTAL $263,900 $242,220 $195,150 $153,850 $124,500 $6,000 



FOREST RENEWAL PLAN 
1992193 VEGETATION MANAGEMENT RESEARCH PROJECTS 

PROJECT E.P. ALT PROJECT 

NUMBER NUMBER REF TITLE 

PROJECT 

LEADER 

C02 1106 A review and analysis of literature and Wikeem 
experience on sheep grazing as a vegetation Sutherland 
management tool in temperate forests. 

The effect of different species and seeding Pitt 
rates of forages on forage stand dynamics Wikeem 
and the survival and growth of lodgepole 
pine on a forest clearcut 

IR02 Efficacy of biological control agents on Wikeem 
diffuse and spotted knapweed. Sturko 

Boateng 

The effects of diffuse and spotted knapweed Wikeem 
competition on the survival and growth of Sturko 
lodgepole pine and Douglas-fir seedlings. Boateng 

C21 N A Provincial Strategy for monitoring impacts of von 
vegetation management on wildlife, wildlife Schuckmann 
habitat and biodiversity: a problem analysis. Hamilton 

8 
PROJECTS 

Monitoring changes in biodiversity during Darling 
silviculture systems, hardwood and 
vegetation management trials funded by h e  
forest renewal program. 

Field Guide to Biological Control of Range Sturko 
Weeds in British Columbia. Wikeem 

A comparison of manual, biological, and Comeau 
herbicide treatments for controlling bigleaf Wall 
maple. Harper 

TOTALS 

FOREST 1991192 1992193 1992193 MODIFIED 

REGION BUDGET BUDGET CHANGES BUDGET 

All $15,000 $5,000 0 $~ .000  

All $20,000 $4,000 0 $4,000 

All $20,000 $15,000 0 $15,000 

All 

v 

ENTRAINMENTS 

1993194 1994195 1995196 1996197 

BUDGET BUDGET BUDGET BUDGET 



FRDA I1 - SUBPROGRAM 3 
1992193 VEGETATION MANAGEMENT RESEARCH PROJECTS 

PROJECT E.P. ALT PROJECT 

NUMBER NUMBER REF TITLE 

PROJECT FOREST 1991192 1992193 1992193 MODIFIED 

LEADER REGION BUDGET BUDGET CHANGES BUDGET 

BC-FRW 1056 2.17 Development of vegetation management Green 
techniques for sites prone to salal 
domination. 

BC-FRlO 1064 3.48 Effects of competing vegetation on growth Comeau 
and survival of Engelmann spruce seedlings. Braumandl 

BC-FRl1 1074 3.63 Assessing the effects of fireweed and Lindburgh 
associated vegetation on planted conifer 
survival and growth in the southem interior. 

Maintenance and updating of the COMB Comeau 
computerized bibliography on the ecology 
and management of several trees, shrubs and 
herbs. 

BC-FR17 1099 C08 Development of a database system for entry Comeau 
and retrieval of vegetation management trial 
information. 

BC-FR30 1026.02 1.33 The effecu of different rates of timing of Bancroft 
glyphosate on willow species in moose 
winter range in the SBS zone. 

BC-FR31 - C05 Participation in the CRAFTS vegetation Comeau 
management cooperative. 

BC-FR32 1132 C10 Quantitative screening of the competitive Burton 
effects of common coastal non-crop species. 

BC-FR33 1135 C26 Effectiveness of repeated manual cutting for Comeau 
release of Engelmann spruce from mixed- 
shrub communities in the Revelstoke District. 

BC-FR40 11 16 C17 A comparison of seeding mixes applied to Thompson 
site prepared areas for vegetation control in 
the climatic zone of the Nelson Forest 
Region. 

All 

ENTRAINMENTS 

1993194 1994195 1995196 1996197 

BUDGET BUDGET BUDGET BUDGET 

continued next page 



PROJECT E.P. ALT PROJECT 

NUMBER NUMBER REF TITLE 

PROJECT FOREST 1991192 1992193 1992193 MODIFIED 

LEADER REGION BUDGET BUDGET CHANGES BUDGET 

BC-FR41 1062 BL360 Controlling aspen regeneration in cutovers Simard K $6,000 $17,600 
by the use of girdling and chemical 
treatments before harvesting: 

BC-FR43 3.4 The effect of mechanical and chemical site Lloyd K $0 $17,500 
preparation treatments on the growth and 
survival of planted PI and Se in 
rhododendron brushfields. 

BC-FR45 1029 2.31 Below-ground factors limiting seedling Messier V $0 $7,770 
productivity in recently clearcut salal- 
dominated sites on northern Vancouver 
Island. 

12 
PROJECTS 

TOTALS 

1993194 

BUDGET 

$3,000 

$250 

$0 

$118,250 

ENTRAINMENTS 

1994195 1995196 

BUDGET BUDGET 

1996197 

BUDGET 

$1.000 

$6,000 



REGIONAL 
VEGETATION MANAGEMENT RESEARCH PROJECTS 

PROJECT E.P. ALT PROJECT 

NUMBER NUMBER REF TITLE 

7 
PROJECTS 

PROJECT FOREST 1991192 1992193 1992193 MODIFIED 

LEADER REGION BUDGET BUDGET CHANGES BUDGET 

Herbicide rate and timing trial in a fireweed Newsome C $6,000 
dominated ICHe backlog site in the Cariboo 
Forest Region. 

Evaluation of manual treatment timing, D'Anjou 
glyphosate and triclopyr ester on non-crop 
vegetation and conifer development. 

Grassnegume seeding trials to control brush Courtin 
along stream bank buffer strips. 

A comparison of site preparation options for Thompson 
reforesting backlog sites in the ICH subwnes 

An evaluation of crop tree and vegetation Lloyd 
response to chemical and mechanical 
weeding treatments of major competition 
complexes in the southern Interior. 

Rehabilitation of Sitka AlderFireweed Lloyd 
dominated backlog sites. 

Legume and grass seeding for brush control Steen 
on mechanically prepared backlog brushfield 
sites in the Southern Interior ICH and ESSF. 

TOTALS 

ENTRAINMENTS 

1993194 1994195 1995196 1996197 

BUDGET BUDGET BUDGET BUDGET 



2.2.4 ' Vegetation Management Project Plans 



Forest Renewal Plan 
1992193 Research Program 

Vegetation Management Research Program 
Project C02 

C 0 2  A review and analysis of literature and experience on sheep grazing as a vegetation 
management tool in temperate forests. 

Program Leader: 

B. Wikeem - Research Branch, Kamloops 
C. Sutherland - Cariboo Forest Region 

3. Agency Contacts: 

B. Wikeem - Research Branch, Kamloops 
C. Sutherland - Cariboo Forest Region 

4. Princiwal Clients: 

J. Boateng - Silviculture Branch 
J. Perry - Cariboo Forest Region 
Regional and District Silviculturists - All Regions 

5. Rationale: 

Prescription grazing by domestic sheep has been used for brushing and weeding on an experimental basis 
in British Columbia since 1984. Since the first sheep grazing trials at Hendrix Lake, other projects have 
been established near Clearwater, Nakusp, Prince George, Smithers, and on Vancouver Island. 
Preliminary results suggest that sheep can have a significant impact on herbaceous and shrubby 
vegetation but few quantitative data exist which clearly demonstrate improved growth and survival. 
Moreover, long-term data, measuring response up to 10 years or more, may be required before definitive 
conclusions can be drawn. Despite these limitations, considerable personal experience and knowledge 
exists which can form the basis for operational guidelines for sheep grazing on selected sites in British 
Columbia. 

6. Objectives: 

1 .  To review literature on sheep grazing emphasizing applications to forest managment in British 
Columbia. 

2. To summarize local experience in British Columbia and abroad regarding livestock management and 
impacts of sheep grazing on target species and crop trees. 

3. To redraft existing interim guidelines for use of sheep grazing as a vegetation management tool in 
B.C. using the information collected in points 1 and 2 above. 



4. To develop protocols for establishing future sheep grazing trials including minimum monitoring 
requirements. 

5. To identify information gaps and recommend priorities for sheep grazing research on forest land. 

7. Pro~osed Research Approach: 

Information collected from all sources have been collated and subjectively analyzed to determine 
relevance to sheep and forest management in B.C. Draft report summarizing literature and providing 
guidelines for operational sheep grazing in forest plantations will be edited and prepared for publication. 

8. End Product: 

Final written reports summarizing literature surveyed and providing guidelines for operational sheep 
grazing on forest land in B.C. Reports will assist managers in selecting appropriate sites for treatment, 
assist in technical management of sheep, and provide guidelines for monitoring success. The literature 
review will provide managers with a synthesis of known effects of sheep grazing and will assist in 
developing a research program to address important information gaps to improve application of this 
vegetation management treatment in B.C. 

9. Proposed Technology Transfer: 

Repor- and guidelines will be published. Presentations will be made to Silviculture Committee 
Meetings and other venues as appropriate. 

10 Duration: 

1 1. Approximate Costs: 

1992193 
Transportation and Travel 
Materials and Supplies 
Publishing Fees 

1991193 - Total 



Forest Renewal Plan 
1992193 Research Program 

Vegetation Management Research Program 
Project C18 

1. -. Title. 

C18 The effect of different species and seeding rates of forages on forage stand dynamics and the 
survival and growth of lodepole pine on a forest clearcut. 

Project Leader: 

Dr. M.D. Pitt Faculty of Agricultural Sciences 
Department of Plant Sciences 
University of British Columbia 
Suite 248 .. 2357 Main Mall 
Vancouver, B.C. V6T 2A2 

B. Wikeem - Research Branch, Kamloops 

3. Agency Contacts: 

Dr. M. Pitt - UBC, Dept. of Plant Sciences 
B. Wikeem - MOF, Research Branch, Kamloops 

4. Principal. Clients: 

J. Boeteng - Silviculture Branch 
P. Youwe - Kamloops Region 

5. Rationale: 

Competition has been identified as a major interaction between conifers and herbaceous plants in British 
Columbia (B.C.). Little research, however, has been done in B.C. to quantify the effects of forage 
species selection and seeding rates on the competitive balance between lodepole pine and operational 
forage mixes. Long-term data on the interactions between forage species and trees are lacking especially 
at lower forage seeding rates. The results of this research will provide guidelines for operational seed 
mixes and rates that are compatible with forest regeneration and that also provide adequate forage for 
livestock. 

6. Objectives: 

The project focuses on the MSxk in the Kamloops Region. The objectives of this research are: 

1. To determine the effects of three forage species and the Regional Range mix on growth and survival 
of lodgepole pine; 

2. To determine the effects of five forage seeding rates on the growth and survival of lodgepole pine; 

3. To develop recommendations for forage seeding rates and species that integrate livestock grazing and 
forest regeneration; and 



4. To monitor forage stand dynamics on a clear-cut in the MSxk biogeoclimatic subzone in the 
Kamloops Forest Region. 

7. Proposed Research Approach: 

Preliminary work for this study began in 1990 near Tunkwa Lake in the Kamloops Forest Region. The 
area was logged in 1988, burned in 1989 and planted to lodgepole pine, and hand seeded with individual 
forage species and the Kamloops Regional Range mix in 1990, lodgepole pine survival, height, basal 
diameter and damage were measured before the start of the growing season and immediately after bud 
set. Herbaceous cover, height, and density were also measured, coincident with conifer measurements. 
Forage production was determined at lodgepole pine bud set. Monitoring of forage and lodgepole pine 
responses are proposed until the year 2000. 

The effect of forage species on lodgepole pine height, diameter, and survival will be analyzed using 
ANOVA for a completely random design with a factorial arrangement of forage species and seeding 
treatments. The response of lodgepole pine basal diameter, height, and survival to forage seeding rate 
and the resultant cover, density, dry mater production, litter production and height of forages will be 
analyzed with multiple regression and plant growth curve fitting techniques. The first two years of field 
work will comprise Mr. George Powell's M.Sc. thesis under the supervision of Dr. Pitt. 

8. End Product: 

Results will be published in scientific journals and operational reports. 

9. Proposed Technology Transfer: 

Field days will be organized to demonstrate the research and its preliminary findings to Ministry of 
Forests Resource Officers, Industrial Foresters and Livestock Associations, and the other groups such as 
the Society for Range Management and the Southern Interior Committee. 

10. Duration: 

1 1. Approximate Costs: 

Transportation and Travel 
Materials and Supplies 
Labour 
Extension and Demonstration 
Publications 

1991195 - Total 



Forest Renewal Plan 
1992193 Research Program 

Vegetation Management Research Program 
Project C 19/IR02 

C19 Efficacy of biological control agents on diffuse and spotted knapweed. 

2. Project Leader: 

Brian Wikeem - Research Branch, Kamloops 
Allen Sturko - Range Section, Kamloops 
Jacob Boateng - Silviculture Branch 

3. Agencv Contacts: 

Brian Wikeem - Research Branch, Kamloops 
Allen Sturko - Range Section, Karnloops 
Jacob Boateng - Silviculture Branch 

4. Princi~al Clients: 

Phil Comeau - Research Branch 
Mike Wyeth - Silviculture Branch 
Tom Lester - Integrated Resource Branch 
Regional Silviculture and Range Resource Officers, Kamloops, Nelson , Cariboo 

5. Rationale: 

Diffuse and spotted knapweed has become established on dry subzones in the PP, IDF, MS and ICH in 
the Nelson, Kamloops, and Cariboo forest regions. Their impact on tree seedlings is currently unknown 
but knapweeds can seriously compete with native herbaceous plants. Knapweed is most effectively 
controlled with the herbicide Tordon but its use of forest land is not feasible because it is toxic to 
conifers. Biological control may offer an alternative to herbicides. 

6. Objectives: 

1. To determine the relative impact of Agapeta zoegana, Sphenoptera, Jugoslavica, and Cyphocleonus 
achates on the growth and survival of spotted and diffuse knapweed. 

2. To determine the threshold density of each agent which results in reduced growth and survival for 
diffuse and spotted knapweed. 

7. Proposed Research Approach: 

This project will be undertaken cooperatively by Research Branch, Integrated Resource Branch and 
Silviculture Branch, Ministry of Forests. Diffuse and spotted knapweed will be seeded in plots 
simulating densities under field conditions. Agapeta, Sphenoptera, and Cyphocleonus wiU be introduced 
to three replicated plots at 5, 10, 25, and 50 female agents released per plot. Three control plots will also 
be established with no agents present. All three agents are root feeding insects during their larval stage 



but plots will be caged with portable tents prior to adult emergence to ensure that all insects reproduce 
within the caged plots. Adult agents for each species will be collected and counted on each plot 
following emergence. Larval attack on knapweed in each plot will be inferred from these counts. The 
initial adult populations density within each plot will be maintained annually by reintroducing females 
back into cages. Knapweed survival will be assessed annually in the spring. Knapweed growth and 
vigor will be assessed by measuring plant height, number of flower stalks produced, and number of 
flowers produced in August. Differences in aboveground biomass among plots will be determined by 
clipping knapweed plants within each plot in October when knapweed is senescent. Data will be 
analysed with analysis of variance for a completely random design. Relationships between agent density 
and knapweed response will be explored with regression analysis. 

8. End Product: 

This project will document biocontrol agent efficacy on knapweed. this information will be used to 
produce preliminary guidelines which will assist in 1) planning and setting priorities for propagation and 
redistribution of agents, 2) determining the minimum number of adult females of each species required to 
establish and insect population that will effectively control knapweed, 3) monitoring biocontrol releases 
by establishing target densities required under field conditions to impact knapweed growth and survival. 

9. Proposed Technologv Transfer: 

Presentations, field days, and popular and scientific articles targeted at MOF staff, other government 
agencies, and the forest industries. 

10. Duration: 

11. Approximate Costs: 

1992193 
Transportation and Travel 
Materials and Supplies 
Labour 
Computing 1,00 
Extension and Demonstration 

1991196 - Total 



Forest Renewal Plan 
1992193 Research Program 

Vegetation Management Research Program 
Project C20 

C20 The effects of diffuse and spotted knapweed competition on the survival and growth of lodgepole 
pine and Douglas-fir seedlings. 

2. Project Leader: 

Brian Wikeem - Research Branch, Kamloops 
Allen Sturko - Range Section, Kamloops 
Jacob Boateng - Silviculture Branch 

3. Agencv Contacts: 

Brian Wikeem - Research Branch, Kamloops 
Allen Sturko - Range Section, Kamloops 
Jacob Boateng - Silviculture Branch 

4. Principal Clients: 

Phil Comeau - Research Branch 
Mike Wyeth - Silviculture Branch 
Tom Lester - Integrated Resource Branch 
Regional Silviculture and Range Resource Officers, Kamloops, Nelson , Cariboo 

5. Rationale: 

A recent survey indicates knapweed has become established on dry subzones in the PP, IDF, MS and 
ICH in the Nelson, Kamloops, and Cariboo forest regions. The threat of diffuse and spotted knapweed to 
forage production for livestock and wildlife on grassland and forested sites is well accepted but their 
potential threat to conifer survival and growth has received little attention. If knapweed affects conifer 
survival and growth, then prevention strategy will be necessary because chemical control of these species 
will be limited in forested situations. 

6. Objectives: 

I .  To determine the effect of diffuse and spotted knapweed density on the survival and growth of 
lodgepole pine and Douglas-fir seedlings. 

2. To determine the threshold density of diffuse and spotted knapweed which results in a decline in 
survival and growth of lodgepole pine and Douglas-fir seedlings. 

7. Proposed Research Approach: 

This project will be cooperatively undertaken by Research Branch, Integrated Resource Branch, and 
Silviculture Branch, Ministry of Forests. The experiment will be conducted in the IDF biogeocllirnatic 
zone in the Karnloops Forest Region. The IDF has been chosen because of its susceptibility to knapweed 



invasion and its economic importance to the forest industry. Fifteen replications of six target densities, 
including a weed free control, will be applied to 1 m2 circular plots for each tree species. Weed densities 
will be established by seeding plots in the fall and thinning plots to the target densities ranging from 0 to 
40 plants/m2. The treatment area will be fenced to exclude both cattle and wildlife. Conifer response 
will be evaluated by measuring survival, height, and diameter. Repeated measurements will be taken on 
all trees from 1991 to 1994. At the end of the experiment conifers will be excavated and root weights 
measured to determine effects of knapweed on root biomass. The layout for this experiment will be a 
completely random design. Data will be analysed with analysis of variance and tree response over the 
range of weed densities will be explored further with regression analysis. 

8. End Product: 

The results of this experiment will provide a preliminary assessment of the risk and potential competition 
of spotted knapweed on conifer seedlings. This information will assist regional~and district silviculturists 
in evaluating the potential impacts of knapweed species on forest regeneration. 

9. Proposed Technology Transfer: 

Presentations, field days, and popular and scientific articles targeted at MOF staff, other government 
agencies, and the forest industries. 

10. Duration: 

11. Approximate Costs: 

1992193 - Requested Budget 

Transportation and Travel 
Materials and Supplies 
Labour 
Extension and Demonstration 

- Actual Budget 

1991/96 - Total 



Forest Renewal Plan 
19921'93 Research Program 

Vegetation Management Research Program 
Project C21 

C21 Provincial strategy for monitoring impacts of vegetation management on wildlife, widlife habitat 
and biodiversity: a problem analysis. 

2. Project Leader: 

Sylvia von Schuckmam - Integrated Management Branch 
Tony Hamilton - MOE - Wildlife Branch 

3. Agencv Contacts: 

MOF - B. Nyberg, Research Branch 
MOE - T. Hamilton, Wildlife Branch 

4. Principal Clients: 

J. Boateng - Silviculture Branch 
MOE, Fish, Wildlife and Habitat Management Staff 
MOF, Vegetation Mangers 

5. Rationale: 

Over the last decade, there have been several research and monitoring projects that investigated the 
impacts of forest vegetation management on wildlife habitat in various areas of B.C. Much of this work 
was based on a problem analysis written by Walmsey and Biggs (1988). However, priorities have 
changed, and issues not addressed in the original problem analysis (e.g. biodiversity) are now of greater 
concern. The problems addressed by existing operational guidelines are more complex than originally 
anticipated; further development of guidelines is required. As a first step towards improved guidelines, a 
provincial strategy is required to ensure that future research and monitoring is ranked according to new 
management priorities and that information is collected in the most efficient manner. 

6. Objectives: 

To identify data gaps regarding the impacts of vegetation management treatments used in B.C. on 
wildlife, wildlife habitat, and biodiversity, and use this information to rank research and monitoring 
requirements. Ranking will include identification of species, habitats and locations of greatest 
importance to wildlife and vegetation managers. 

7. Proposed Research Approach: 

The problem analysis and ranked list will be drafted following a thorough literature review and 
interviews with silviculture, research, wildlife and habitat managers, and herbicide manufacturers. 



The ranked list will be used to coordinate future MOE monitoring throughout the province. Data 
collected using the Habitat Monitoring Procedures will be compiled with the Wildlife Habitat data base 
being developed by MOE. 

8. End Product: 

The product will be a problem analysis that concludes with a ranked list of wildlife species, habitats and 
locations. 

9. Proposed Technology Transfer: 

The problem analysis and the ranked list of ecosystems selected for monitoring will be published for 
distribution to MOE, MOF and herbicide manufacturers. 

10. Duration: 

Two years 

11. Approximate Costs: 

1992/1993 
Publishing and Distribution 

1991193 - Total 



Forest Renewal Plan 
1992/93 Research Program 

Vegetation Management Research Program 
Project C25 

C25 Monitoring changes in biodiversity during silviculture systems, hardwood and vegetation 
management trials funded by the forest renewal program. 

2. Project Leader: 

Laura Darling - MOE, Wildlife Branch 

3. Agency Contacts: 

MOE - Wildlife Branch 
MOF - B. Nyberg, Research Branch 

4. Principal Clients: 

Regional Habitat Staff - Ministry of Environment 
District Silviculture Planners - Ministry of Forests 

5. Rationale: 

The Forest Renewal Program will have a major impact on biodiversity, resulting in commercial tree 
dominance on the majority of the working forests. Without better information on impacts of these 
programs on biodiversity and wildlife, integrated management options may be foreclosed. Several 
biodiversity/wildlife projects have been supported to date by the Silviculture Systems Working Group 
and the Hardwood and Vegetation Management Technical Advisory Committee. However, the majority 
of projects supported do not consider the impacts on biodiversity and wildlife. This information would 
be very valuable in assessing impacts of silviculture treatments on biodiversity. 

6. Objectives: 

The objective of this project are: I) to assess and rank the potential impact on biodiversity and wildlife of 
the silvicultural practices being examined by the various research trials under the Forest Renewal 
Program and FRDA 11; 2) to develop and implement a monitoring program in cooperation with the 
silviculture researchers at their permanent installations; and 3) to translate the results of the monitoring 
effort into recommendations for the maintenance of biodiversity in managed stands through interagency 
guidelines. 

Proposed Research Approach: 

The proposed study has 4 distinct phases: 

1. The list of projects funded under the Forest Renewal Program and FRDA I1 has been examined for 
potential study sites. In consultation with headquarters, regional and district management and 
research staff of Ministry of Forests and Environment, projects have been ranked according to 
potential impact on biodiversity and wildlife, MOE regional and provincial research priorities and 



suitability for supplementing existing research on the site with wildlife data collection. 

A working plan is being prepared that proposes a realistic monitoring program covering the highest 
ranking topics and includes: 1) biodiversity and wildlife sampling design (plot layout and controls); 
2) data collection methods to monitor changes in habitat characteristics such as understory and 
overstory vegetation, security and thermal cover value, availability of special habitat elements (e.g., 
down and dead woody material and snags) and wildlife use; and 3) links to the existing sampling on 
the site. Wherever possible existing sampling protocols will be adopted (e.g., the Habitat Monitoring 
Procedures) and the same methods employed as in wildlife-specific projects. Data will be analysed 
using simple summary statistics and ANOVA where appropriate. 

3. The monitoring program will be implemented. Wherever possible, pretreatment data will be 
collected. 

4. Towards the end of the Five Year program, a contribution to integrated management guidelines will 
be made in the form of a technical summary of the monitoring program and recommendations to 
maintain biodiversity in managed stands. 

8. End Product: 

Results of the research will be presented in a technical report and referred journal. Recommendations 
will be made for incorporating project results in interagency guidelines for the maintenance of wildlife 
diversity. 

9. Pro~osed Technolorrv Transfer: 

Project results will be presented at the Northern, Coastal and Southern Interior Silviculture Committee 
meetings. The wildlife/forestry newsletter and proposed workshop will target government, academic and 
independent researchers and improve communication between the resource agencies. 

10. Duration: 

Five years, with potential for longer term monitoring as the sites are permanent. 



1 1. Approximate Costs: 

199 1/92 Research Br. $20,000 

199219 - Requested Budget 

Transportation and travel 
Equipment 
Labour 
Technology Transfer 

- Actual Budget 

Research Br. $25,000 
Total all sources $135,000 

Research Br. $15,000 

1991196 - Total Research Branch $123,000 

Additional funding this year has been requested from the Ministry of Environment, Old Growth- 
Biodiversity Research, Integrated Resource Management, Silviculture Systems Working Group, and 
other sources. 



Mr. Allen Sturko, Ministry of Forests, Range Section, 
Integrated Resource Branch, 3015 Ord Road, Kamloops, B.C. 
V2B 8A9, Phone: 376-3973. 

Dr. Brian Wikeern, Winistry of Forests, Research Branch, 3015 
Ord Road, Kamloops, B.C. V2B 8A9, Phone: 376-1331. 

Mr. Phil Youwe, Ministry of Forests, Range Section, Kamloops 
Forest ~egion, 515 Columbia St., Kamloops, B.C., V2C 2T7, 
Phone: 828-4097 

Mr. Roy Cranston, Ministry of Agriculture and Fisheries, 
17720 57th A v e , ,  Surrey, B.C., V3S 4P9 Phone: 576-2911. 

Ministry of Forests Regional and District Range Resource 
Officers and Technical Field Staff, Ramloops, Nelson, 
.~ariboo, Prince George, Prince Rupert 

Ministry of Agriculture and Fisheries District Agriculturists 

Rationale : 

More than 20 noxious weed species occur on over 100,000 ha 
~f forest and grassland range in British Columbia. Once 
established, these weeds can significantly reduce the forage 
production capability for cattle and wildlife, reduce the 
esthetic value of grassland and forests, and maintain sites 
at lower than optimum levels of species diversity. 
Biological control agents are presently available for many 
of these plant species but no documentation exists to assist 
field staff in identifying weed species, selecting 
appropriate biological control agents or providing guidance 
in the collection, handling, and release of these agents on 
suitable sites. Moreover, no published guidelines are 
available to assist in selecting alternative control 
measures either. Lack of this information impedes effective 
weed identification and release of agents to protect 
provincial range and forestland where these weeds exist. 



Proposed Approach! 

This project will synthesize existing information from 
published sources for plant and biological control agent 
descriptions and their biology. Existing photographs of weed 
species and biological control agents will be used when 
available but field work will be required to obtain 
photographic illustrations for some plant and insect species. 
Although the manual will focus on biological control, 
guidelines also will be provided for chemical, cultural and 
mechanical control procedures where applicable. 

This project was initiated in 1991 with funding from the 
Interpretations Working Group. The proj ect has been approached 
in phases, A preliminary draft of tho nanual was completed for 
diffuse and spotted knapweed, and their biological control 
agents in 1991-92 to serve as a pilot, This report provided 
valuable guidance for developing the rest of the manual with 
respect to the' text, photographs, potential figures, and the 
layout of the final product. The second phase of the project 
will produce text for the remaining plant species and ccmplete 
the photographic work necessary for the manual. 

End Produat: 

An illustrated manual to assist field staff in the 
identification of range weeds,  biological control agents and 
other methods to control these plants. 

Duration: 1992 - 1994. 

First Fiscal Year 

Transportation and Travel 500.00 
Materials and Supplies 400.00 
Equipment (Slide T a b l e / l i g h t s )  500.00 
Professional Fees 18600.00 

Tota l  2 0 0 0 0 , O O  



Research Proposal EP /135,02 

1) Project Title: A comparison of manual, biological, and herbicide treatments 
for controlling bigleaf maple (EP1135.02). 

2) Project Leader: 
P. Comeau, MOF, Research Branch 
R. Wall, Forestry Canada, PFC 
6. Harper, MOF, Research Branch 

3). Agency Contacts: 
P. Comeau, MOF, Research Branch 
R. Wall, Forestry Canada 

4) Principle Clients: 
R. Muller, MOF, Duncan District 
R. Furness, MOF, Duncan District 
J. Boateng, MOF, Silviculture Branch 

5) Location: Vancouver Region; Duncan District; CWHdm; Holt Creek 

6) Rationale: 

The use of pathogenic fungi for biological control of hardwoods such as bigleaf 
maple appears ve promising. Field trials are required to examine and 
demonstrate the e I 7  fectiveness of cut stump a plication of Chondrostereurn - 

puripureum for controlling resprouting bigle a? maple. Additional data on 
effectiveness of herbicide treatments for controlling bigleaf ma le, including cut 
stump applications of gl hosate and triclopyr, and basal app 'cation of 
triclopyr is also require P E 
7) Objectives: 

To compare and demonstrate the effectiveness of cutting, cutting with 
application of selected strains of Chondrostereum purpureum, cutting followed 
by application of VISION herbicide, and basal stem application of RELEASE 
herbicide. 

8) Proposed Approach: 

Each of 12 treatments will be randomly assi ned to 10 bigleaf maple sprout 
clumps. Treatments will be applied during & e fall and winter of 1992/1993. 
Prior to initiation of treatments, 120 sprout clumps will be tagged using plastic 
tags attached to wire stakes, and stum diameter, stump height, top height, 
crown width, number of live shoots an  f number of dead shoots measured and 
recorded for each sprout clump. Clumps will be remeasured in August of 1993, 
1994, 1995, and 1997. 

Mycelial cultures of each of three local isolates Chondrostereum puripureum will 
be applied in combination with a suitable adjuvant to freshly cut sprout stum s 
using small handheld plastic spray bottles (treatments 2, 3. & 4). As a controf 
culture medium without fungus will be applied to 10 plants (treatment 5). 

Cut stump treatments using VISION (treatment 6) or RELEASE (treatment 7) 



herbicides will be applied undiluted to the point of wetting to freshly cut sprout 
stump surfaces using a small handheld plastic sprayer. The amount of 
herbicide applied to each sprout clump will be measured and recorded. 

Low-volume basal treatment applications will use formulated RELEASE 
herbicide diluted to 30% (volume/volume) in diesel oil, in November 1992 
(treatment 8) and February 1993 (treatment 9). Approximately 60 rnl of 
RELEASE herbicide (200 ml of spray solution) will be applied to each selected 
sprout clump in a 10 cm wide band around the lower 20 em of all shoots using 
a handheld sprayer. 

Manual treatments will be applied in 1992 only (treatment 10) and repeated 
annualy for 3 years (1992, 1993, and 1994) (treatment 1 1). Treatment 12 will 
involve thinning maple clumps to one live shoot in 1992. 

The experiment will be analyzed as  a completely randomized design with 10 
replications of each treatment. Analysis of variance will be used to determine 
whether treatments have a significant effect on the size of maple clumps and on 
the number of live sprouts. Planned contrasts will be used to compare the 
effects of treatments on the size of maple clumps and the number of live shoots 
on each clump. 

9) End Product: 

Results will be reported in ECW abstracts and in, posters, research memos and 
journal articles as  results justify. A final report will be completed in 1998 

, documenting trial results. 

10) Technology Transfer: 

The study site will be used for demonstration purposes. Site visits will be 
arranged as  appropriate. Results will be reported in ECW abstracts, research 
memos, posters, journal articles, and research reports as appropriate. 

1 1) Duration: 5 years (1 992- 1997) 

12) Approximate Costs: 

(Costs include only supplies and contractors fees and do not include travel or 
staff costs for cooperators). 



C a n a d a - B r i t i s h  Columbia F o r e s t  Resource Development Agreement (FRDA) 
1991 - 1995 F o r e s t  Research Program 

I n t e g r a t e d  Resources  Management Sub-program 
P r o j e c t  # IR04 

1 )  T i t l e :  

IR04 Impacts  o f  s i t e  p r e p a r a t i o n  on h a b i t a t  u t i l i z a t i o n  and 
. a v a i l a b i l i t y  f o r  r e d ,  b l u e  and s e l e c t e d  y e l l o w  1  i s t e d  wi ld1 i f e  
s p e c i e s  i n  t h e  I n t e r i o r  o f  B . C .  

2 )  P r o j e c t  Leader:  

Ka ther ine  Enns - Larkspur  B i o l o g i c a l  C o n s u l t a n t s  

3 )  Aqency C o n t a c t s :  

Andy MacKinnon - MOF, Research Branch 
Lorne Bedford/Jacob Boateng - MOF,  S i l v i c u l t u r e  Branch 
Teresa  Newsome/Craig S u t h e r l a n d  - MOF, Cariboo Region 
Dennis Lloyd - MOF, Kaml oops Region 

4) P r i n c i ~ a l  C l i e n t s :  

MOF - J a c o b  Boateng/Lorne Bedford,  S i l v i c u l t u r e  Branch 
MOE - Andrew Harcombe, Mike Fenger,  Daryl l  Heber t ,  Fred Harper ,  Bruce 

Johnson 
John S tace-Smi th  - Jacobsen  B r o t h e r s  F o r e s t  P roduc t s  Wil l iams Lake 
Dave Lindsay - F l e t c h e r  Cha l lenge ,  Box 130, C r o f t o n ,  B . C .  
P a t  Salm - Weyerhaeuser,  Kamloops Region 

5) R a t i o n a l e :  

P r i n c i p a l  c l i e n t s  a g r e e  t h a t  s i t e  p r e p a r a t i o n  w i l l  i n c r e a s e  i n  t h e  B . C .  
i n t e r i o r ,  and t h a t  t h e  impacts  on w i l d l i f e  a r e  p o o r l y  known. S i t e  
p r e p a r a t i o n  t e c h n i q u e s  such a s  s l a s h b u r n i n g ,  mounding, d i s k  t r e n c h i n g ,  
and c h a i n  s c a r i f i c a t i o n  impact w i l d l  i f e  wi th  re1 a t i o n  t o  h a b i t a t  
a v a i l a b i l i t y  and h a b i t a t  u t i l i z a t i o n .  A b e t t e r  u n d e r s t a n d i n g  o f  t h e s e  
p r a c t t c e s  and t h e i r  e f f e c t s  on wi ld l  i f e  i s  needed. 

a )  Complete a  problem a n a l y s t s  on t h e  c u r r e n t  and p a s t  u s e  of s i t e  
p r e p a r a t i o n  i n  t h e  I n t e r i o r  ecosystems and t h e  p r o j e c t e d  e x t e n t  of 
s i t e  p r e p a r a t i o n  i n  t h e  f u t u r e ,  examining t h e  known impacts  on r e d ,  
b lue  and y e l l o w  l i s t e d  w i l d l i f e  s p e c i e s  i n  t e rms  o f  h a b i t a t  
u t i l i z a t i o n  p a t t e r n s  and a v a i l a b i l i t y .  



b) Design and implement a field program to examine the impact of 
selected site preparation methods on habitat utilization and 
availability. 

Pro~osed Research Au~roach: 

The problem analysis, working plan, and field study will address the 
foll owing. 

a) Examine, the following in rel'ation to managed forests in the Interior 
of B.C.; 
- expected increase in site preparation 
- the land units (site associations) that are likely to be treated 
- range of impacts of site preparation on surface material 

structure and debris configuration in biogeoclimatic 
subzones/variants 

b) Develop synopsis of pertinent vegetation recovery following treatment. 

c) Carry out an information search examining those wildlife species 
known or suspected to be impacted upon by site preparation, such as 
surface or debris dwelling species (.e.g Ritcey et a ? .  1988, 
Orchard and Harcombe 1988, etc.) or interdependent species (i.e. 
Bobcat - microtene); specifically: 

- nature and duration of disturbance of habitat 
utilization/availability 

- impacts on utilization of habitat (i.e. shifts in utilization, 
delays, alternative prey/forage use 

- potential for management intervention to modify the impacts of 
site preparation on habitat utilization and availability. 

d) A working plan for the field examination of impacts of site 
preparation techniques on those species identified in the problem 
analysis as requiring consideration in two Forest Regions (Cariboo 
and Kamloops). ' Short and long lists of subzones/wildlife species 
will be presented along with objectives, workplan, data collection 
method01 ogi es, analysis and results. 

e) Selected field examination of the pre- and post-treatment impacts of 
site preparation on habitat utilization and availability of species 
identified as critically .impacted by site preparation. Live 
trapping, bird surveys and intensive field population studies will be 
used. Data analysis will consist of data summaries and analysis of 
variance of habitat availability/utilization by treatment type (e.g. 
forage/nesting species frequency x treatment type) where applicable. 



8) End Product: 

a) A document describing the projected use of site preparation for the 
Interior of B.C. including types of site preparation and the 
subzone/variants where it will be most prevalent will be presented. 

b) A synopsis of the impacts of site preparation on habitat utilization 
and availability from a wildlife management perspective will be 
presented. 

c )  The biophysical impacts of site preparation treatments, relevant to 
wildlife and forest establishment will be presented: 

d )  Selected species utilization of site preparation treated stands will 
be documented in both pre- and post-treated stands. 

e) Recommendations on modification of site preparation treatments to 
maximize wildlife habitat values together with conifer establishment 
will be made for each subzone/variant. 

9) Proposed Techno1 oqv Transfer: 

Problem analysis will be presented in report form. Oral presentations in 
the Kamloops and Cariboo Region will be made following release, review 
and revisions of the problem analysis. Working plans will be written and 
circulated. Research results will also be presented yearly in report and 
oral form both in headquarters offices and in a regional industry 
attended meeting. Video tapes of field activities and data summaries 
will be prepared for ministry and industry personnel. A final impact 
analysis report will be presented in year five. 

10) Duration: 

11) Approximate Cost: 

1991/92 
Transportation and Travel 
Materials and Supplies 
Labour 

K. Enns - 24 days @ $250 
Dr. M. Feller, 
Dr. R.G. McMinn - 5 days @ $300 

Computing Technical 
2.6 days @ $250 

1991/92 
1992/93 
1993/94 
1994/95 
Total 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
1992193 Integrated Resource Management Sub-Program 

Project BC-IR05 

1) Title: 

BC-IROS Influence of vegetation management on diversity of plants, small mammals, birds and 
furbearers. 

2) Project Leader: 

T.P. Sullivan and F.L. Bunnell - UBC, Forest Sciences 
A.S. Harestad - SFU, Biological Sciences 

3) Agency Contacts: 

MOF: Alan Vyse and Dennis Lloyd - Kamloops 
Brian Nyberg - Research Branch 

FORCAN: V. Marshall 

4) Principal Clients: 

Ron Gray and Yo Yano - MOF 
Mike Wyeth - Silviculture Branch 

5 )  Rationale: 

The impacts of forestry practices on wildlife are poorly understood, especially with regard to small 
mammals, birds, furbearers and plant diversity. It is expected that manual and herbicide induced 
habitat alteration will continue and therefore a better understanding is required. 

6) Objectives: 

a) To measure the impact of manual and herbicide-induced habitat alteration on species 
richness and diversity of plants, small mz.mals, birds and furbearers. 

b) To determine where and how these practices may be adapted to enhance diversity. 

7) Proposed Research Approach: 

This study is to cover a 5-year period and be located in replicated blocks (50 - 100 ha in area) in the 
Karnloops or Salmon Arm District of the Karnloops Forest Region. Six plantations (2 control, 2 
herbicide-treated, and 2 with manual removal of competing vegetation) 5 to 10 years of age will be 
selected. Sampling will begin in treatment plantations prior to the operational removal of vegetation 
to provide a pre-treatment period. 

Plant species will be sampled in plots and nested subplots along 25 m transects (at least 3 in each 
plantation) as per standard hlOF procedures for measuring secondary plant succession. Identification 
(presence) and absolute volume (m3/0.01 ha) (percent cover in height classes) for each plant species 
will be recorded each year in July. 



Small mammal populations will be intensively sampled on a permanent live-trapping grid located in 
each plantation. Sampling will occur at 3-week intervals from May through October. Less frequent 
sampling does not provide meaningful information on these dynmic populations. Bird populations 
will be sampled along transects permanently located in each plantation witb recording and mapping 
of species identified by song. Sampling is to be done weekly in May and June and every two to three 
weeks through July and August. Furbearers will be sampled by scat transects and live-trapping in 
summer and by track counts in winter. Cooperation with MOE personnel and the local trapper are 
essential. 

Data will be analyzed for species richness (number of species) and diversity (heterogeneity). 
Diversity measures to be used are Simpson's Index (emphasizes common species) and the Shannon- 
Weiner function (emphasizes rare species). 

8) End Product: 

Results of this study will assist vegetation managers to direct their efforts in such a manner that the 
impact of these practices on biological diversity in plantations will be minimized. For example, this 
could be accomplished by staggering treatments or perhaps putting greater emphasis on one 
technique (e.g. manual) than another (e.g. herbicide). It may also be possible to actually enhance 
diversity by adapting these techniques in terms of degree of management (i.e.. vary dose of herbicide . 

or degree of manual cutting). 

9) Proposed Technology Transfer: 

Results will be incorporated into an operational summary publication as well as journal articles in the 
Forestry Chronicle, Canadian Journal of Forest Research, and Journal of Wildlife Management. 
Seminars will be given at SISCO and a tour of a demonsuation area conducted in a summer 
workshop. 

10) Duration: 



11) Approximate Cost: 

1991192 
1992193 
Personnel (Research Assistants) 

1 for 6 months @ $2140lmonth $12,840 
2 for 6 months at $1685/month . 20,220 
overhead @ 30% of $33,060 9,918 

Total Personnel Costs $42,978 

Materials and Supplies 
Cotton, oats, carrots, stakes, 
data books, animal tags, tagging, 
pliers, aluminum smoke boards 

Travel and Accommodations 
Rental Accommodations $2,500 
Motels 30 nights @ S60lnight 1,800 
Meals 30 days @ S301day 900 
Vehicle rental 6 months 
@ $1,50OImonth 9,000 
Overhead @ 2% of $13,275 L2i5 

Total Travel and Accommodation Costs $14.475 



1991/92 Forest Renewal Pl an 
Forest Sciences Research Branch 

Vegetation Management Research Program 
Project  #C22 ( I ~a 5) 

1) T i t l e :  

C22 Effects of vegetation management f o r  brush and a lde r  on f o r e s t  b i rds  
in  the CWH zone w i t h i n  t h e  Adam and Eve watersheds. 

2 )  Project leader: 

Rhonda Mill ikin,  Canadian Wildl i fe  Service 

3 )  Asencv Contacts: 

MOF - B. Nyberg, Research Branch 

P r i n c i ~ a l  C1 ien t s :  

Don Eastman - Ministry of Environment 
Brian Nyberg - Ministry of Forests  

5 )  Rationale: 

Data on habi ta t  use of brush by f o r e s t  birds i s  required t o  properly 
advise fo res t  managers of the  r i s k  of vegetation management t o  b i rds .  
Former s tudies  of 'brush removal w i t h  herbicides have documented changes in 
d ive r s i t y  and abundance of b i rd s ,  but have not examined hab i t a t  qua l i ty  as 
i t  r e l a t e s  t o  reproductive success. The vegetation data  wi l l  be valuable 
f o r  the  ve r i f i ca t ion  of e a r l y  sera1 succession models. 

To define changes in vegetation s t ruc tu re  brought about by management f o r  
brush on a l luvia l  s i t e s  of t he  Coastal Western Hemlock zone.by comparing 
differences i n  vegetation s t r u c t u r e  between s i t e s  requir ing treatment t o  
those successfully t r ea ted .  

To characterize t e r r i t o r i e s  of se lected bird species ( those  most common i n  
unmanaged s i t e s  and showing t he  g rea tes t  response t o  vegetat ion removal; 
potential  species a re  the band-tai  led pigeon, and MacGil l v r ay ' s  warbler o r  
the  orange-crowned warbler) .  

To determine use of the  t a r g e t  vegetation through observations of feeding 
and nesting behaviour re la ted  t o  these plant species and concurrence of 
insect  samples taken from nes t l ings  and from t a rge t  p lan t s .  

7 )  Pro~osed Research Approach: 

1. Select  three  s i t e s  requiring brush treatment and t h r ee  comparable 
s i t e s  t h a t  have already been t rea ted  i n  the Adam and Eve River 
watersheds. Plots  wil l  be s i  te-typed t o  ensure each p a i r  would have 
the  same opportunity f o r  vegetation growth. 



2 .  Census each site pair for bird species absence or of reduced 
abundance on the managed sites. 

3 .  Characterize territories of selected bird species. 

4 .  Observe nesting and feeding behaviour of selected species for 
util ization of brush. 

5 .  Sample food brought to nestlings of selected species using the 
1 igature method. Re1 ate this to foraging substrate by sampling 
insects on the target vegetation. 

6. Sample vegetation on treated and untreated sites to quantify 
differences in habitat components. Where possible, compare paired 
territories in treated and untreated sites for differences i n  
territory size and amount of brush. 

Differences in plant abundance (availability) wi 11 be re1 ated to 
observations of habitat use by birds (feeding and nesting requirements) 
and differences in abundance and diversity of bird populations. 

Particular emphasis will be placed on habitat use and reproductive success 
of the band-tailed pigeon, a species potentially at risk due to its 
dependence on open brushland habitat. There is further concern for this 
species due to the apparent reduction in its breeding range in B.C. 

8) End Product: 

The product will be a research report on the risk of vegetation management 
to forest birds , submitted to the Ministry of Forests as a research 
report. 

9) Proposed Techno1 oqy Transfer: 

A poster presentation will be made at the Wildfor-91 conference in Jasper, 
Alberta, October 1991. 

One year. 

11) Appraximate Costs: 

1991/92 
Transportation 52,000 
Materi a1 s and suppl i es 1,000 
Labour 12,000 

$15,000 
Note: this study will be continued beyond the first fiscal year by 
Dr. Jean-Pierre Savard (Canadjar Wildlife Service) subject to funding and 
results o f  the first field season. 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FRO7 

Title: 

BC-FRO7 Development of vegetation management techniques for sites prone to salal domination. 

Project Leader: 

R.N. Green - Vancouver Forest Region 
B.N. D'Anjou - Vancouver Forest Region 

Agency Contacts: 

MOF: P. Comeau 
J. Boateng 

FORCAN: R. Whitehead 

Principal Clients: 

G. Kennah - Vancouver Forest Region 
J. Boateng - Silviculture Branch 

Rationale: 

Salal dominated sites represent a significant area in the Vancouver Forest Region. The research will 
increase our understanding and may lead to the enhanced long-term produclivity of these sites. 

Objectives: 

1. to test a variety of silvicultural treatments aimed at maximizing Douglas-fir regeneration 
performance on salal-dominated sites. 

2. to better understand the role of salal in Douglas-fir regeneration performance. 

3. to establish demonstration areas for selected silvicultural systems. 

Proposed Research Approach: 

This year's work will focus on general plot maintenance of both Lhe Cameron and Lens sites 
including re-establishment of reference posts, replacement of plot tags and vegetation removal. 

End Product: 

Increased understanding of salal dominated sites; possible productivity gains. 



9) Proposed Technology Transfer: 

FRDA memo will be prepared, and a journal article. Field trips will be given to the research sites as 
requested. 

10) Duration: 

11) Approximate Costs: 

1991/92 
1992193 
Transportation and travel 
Materials and supplies 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA 11 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR10 

1) Title: 

BC-FR10 Effects of competing vegetation on growth and survival of Engelmann spruce seedlings. 

2) Project Leader: 

P. Comeau - Research Branch 
T. Braumandl - Nelson Region 

3) Agency Contacts: 

MOF: P. Comeau - Research Branch 
J. Boateng - Silviculture Branch 

FORCAN: E. Oswald 

4) Principal Clients: 

G. Reichenbach - Nelson Region 
T. Johnston - Arrow District 
B. Beard - Revelstoke District 

5 )  Rationale: 

Operations staff require quantitative information on the effects of neighboring vegetation on growth 
and survival of crop seedlings in order to support operational vegetation management decisions. 
Competition indexes are needed to aid in evaluating the need for vegetation management treatments 
and to rank sites requiring treatment. This information is not currently available for the Interior 
Cedar Hemlock Zone. 

6)  Objectives: 

The objectives of this study are to develop and test methods for assessing vegetation competition in 
young Engelmann spruce planraiion. Five installations were established in the Arrow Forest District 
in 1988 and four installations were established in the Revelstoke Forest District in 1989 with support 
from the FRDA program. Installations have been established in mixed-shrub and fireweed 
communities in the ICHmwl. Continued remeasurement of selected installations will provide 
information useful for developing competition indexes and models of the effects of competition on 
seedling survival and growth. 

Specific objectives for work in 1992 include: 

- conlinuing measurement of growth and survival of Engelmann spruce (Se) seedlings exposed 
to different levels of competition 

- measurement of responses of Se seedlings to removal of competing vegetation 
- data analysis 



- dcvelopment and evaluation of operational procedures for assessing aboveground 
competition in these communities 

- development of models for predicting seedling growth and survival 

7) Proposed Research Approach: 

During 1992,3 installations in the Arrow District and 3 installations in Revelstoke District will be 
remeasured. In each of these installations, Se seedlings have been tagged and measured. 

During mid to late July the abundance (% cover), height, nearest distance, and average distance of 
each species occurring within 1.26 m of each seedling will be recorded. At this time the % of full 
irradiance reaching the top of each seedling will be measured. Seedling height, root collar diameter, 
height increment, crown radius, crown length, and condition will be recorded for each tagged 
seedling in each installation during the autumn of 1992. 

To examine growth responses of Se seedlings to release from competition, vegetation has been 
manually removed from around 25 seedlings in each of the four installations in the Revelstoke district 
and from 15 seedlings in each of the five installations in Arrow District. These manual release 
treatments are repeated annually. Vegctation assessments are completed in these plots prior to 
treatment each year. 

8) End Product: 

End products will include journal articles and research memos summarizing findings of this research 
and the potential application of treatment options. Models are being developed to assist with 
predicting responses of Engelmann spruce seedlings Lo competition and to release treatments. 

9) Proposed Technology Transfer: 

Results will be discussed with operations and research staff during site visits meetings and 
workshops. Journal articles, Research Memos, Research Reports, and poster displays will be 
prepared as appropriate. A paper summarizing results from this project will be presented at the 
WFRO International Conference on Forest Vegetation Management, April 27, - May 1, 1992 at 
Auburn Alabama. The paper will be submitted for publication in the Canadian Journal of Forest 
Research in conjunction with other papers from this conference. A poster and a research memo will 
be prepared by March 31, 1993. 

10) Duration: 

Measurements and data collection are expected to continue through 1995. A final project report will 
be completed in March of 1997. 

11) Approximate Costs: 

' 1991/92 
1992/93 
Contractors - Fees and Expenses 
Technology Transfer 

TOTAL 
1993194 
1993195 
1991/95 



Canada-British Columbia Partnership Agreement 
on Forest Resource Developn~ent: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR11 

1) Title: 

BC-FR11 Assessing the effects of fireweed and associated vegetation on planted conifer survival 
and growth in the Southern Interior. 

2) Project Leader: 

S. Lindebergh - Forestry Consultant, Clearwater 

3) Agency Contacts: 

MOF: P. Comeau - Research Branch 
FORCAN: E. Oswald 

4) Principal Clients: 

District Silviculturists. ICH zone 

5) Rationale: 

Fireweed tends to establish profusely after slash burning of wet, high elevation ecosystems in the 
ICH zone. In order to predict sites where fireweed will dominate and to prescribe appropriate 
management strategies for conifer regeneration, it is essential to understand the physiological 
requirements and competitive processes existing between fireweed and tree seedlings. This ongoing 
study was initiated in 1988 and represents a research investment to date of $96,000. 

6 )  Objectives: 

1. to determine the ecosystems most susceptible to fireweed domination in the south-central ICH. 

2. to determine the type of disturbance that enhances fireweed domination in the south-central ICH. 

3. to demonstrate the degree of damage attributable to fireweed competition. 

4. to examine the effects fireweed has on the seedlings' environment.' 

5. to determine the control level and timing necessary to achicve acceptable conifer survival. 

7) Proposed Research Approach: 

The study was divided into three components: (i) a descriptive survey, (ii) a factorial experiment, 
and (iii) a neighbourhood cxperimcnt. 1988 was spent planning, selecting study sites, and surveying 
the vegetation on a number of backlog fireweed dominated ecosystems. Installations were 
established in 1989. Field measurements will be continued and data summarized. A 1992193 
progrcss rcport will be completed by March 1993. 



8) End Product: 

The project will provide field foresters with the ability to predict and assess fireweed competition. 

9) Proposed Technology Transfer: 

- reforestation demonstration site for field training of operational foresters 

- results on ecosystem susceptibility to fireweed domination will be incorporated into 
interpretation guides of the ECOSYSTEMS program. 

10) Duration: 

1991192 
1992/93 
Transportation and travel 
Materials and supplies 
Labour (project leader) 



Research Proposal 

October 30. 199 1 

~ ~ r n t e n a n c e  and updating of the COMB corn uterized bibliograph on the ecology and 
management of several trees, shrubs and her g s (EP 1084.03, FRI $ ). 
2) Project Leader: 

P. Comeau. Forest Science Research Branch 

3) Mency Contacts: 

MOF: Phil Comeau. Research Branch. Victoria 

4) Principal Clients: 

Jacob Boateng. SMculture Branch 
Dennis Lloyd. Kamloops Region 
Craig Sutherland, Cariboo Region 

5)  Location: Provlnclal 

6) Rationale: 

A bibliography of hardwood and vegetation management literature is xi;nh-ed to support 
extension, research, and operations activities. Development and maintenance of a 
computerized bibliography for hardwood and vegetation management will simplify dealing withh 
the large amount of literature potentially avaflable and will facilitate updating of the 
bibliography as  new material becomes available. 

7 )  Objectives: 

COMB is a computerized bibliography on the ecolo and management of several trees, shrubs 
and herbs found in B.C. The package permits rapi %' searching and location of available 
published literature relating to each species using a personal computer. The COMB database 
package currently contairs citations and abstracts of published literature pertaining to 36 
species and informati on on the effectiveness and impacts of vegetation management 
treatments. 

Ob ectives for work during 1992/ 1993 incl~~de: L 1) aintenance and updating of the existing database; 
2) Revisions to COMB software and utilities: 
3) Initiate development of database files for conifer species (During 1992: Engelmann spruce. 
white spruce, and Douglas-flr). 

8) Proposed Approach: 

Searches of available on-line databases (Eiiosis. CBB. SciSearch, and ricola). of avaflable 
bibliographies and lists, and of the INFORMS database will be used to 7 ocate recently published 
literature relating to the ecology and management of each species. Input from users of COMB 
will also assist in locating ertinent literature. Copies of all papers shorter than 20 pages in 
length will be acquired anfretained at the MMstry of Forests. Citations. keywords, and 
abstracts will be entered into COMB database files. 

The COMB software and database package will be revised to provide more emcient ffle storage 
and searching of the database and database files will be edited to ensure consistency and 
accuracy. 



9) fwd 
uct : 

10) Proposed TeehnolLogy 

Demonstrations of the database package wlll be provided at CSC. SISCO. and NSC winter 
workshops, and at other workshops as  space and time permit. 

11) Duration: 

The proposed budget is for the current fiscal year. Addition of further material, including cro 
species, maintenance of databases, and revisions to retrieval sortware will continue a s  needex 

12) Approximate Costs: 

1992/ 1993 
Technology Transfer 

Contract Fees and Expenses 
MOF Travel 
Literature Searches 
TOTAL 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR17 

BC-FRl7 Development of a database system for entry and retrieval of vegetation management 
trial information. 

2) Project Leader: 

P. Comeau - Research Branch 

3) Agency Contacts: 

MOF P. Comeau 
FORCAN: I. Moss 

4) Principal Clients: 

R. Whitehead, Forestry Canada (Chairman - ECW Silviculture Subgroup) 
J. Boateng, Silviculture Branch 

5 )  Rationale: 

A comprehensive database containing information from vegetation management trials would be 
useful in preparing summaries of vegetation management literature and for identifying critical 
information gaps where further research is required. Agriculture Canada has initiated development 
of a database system for the agricultural component of the national Expert Committee on Weeds. 
Development of a national forestry/agriculture database system would facilitate the work of the ECW 
and would reduce redundancy inhcrcnt in developing parallel systems. 

6 )  Objectives: 

The objective of this project is to dcvclop and maintain a database for vegetation management uial 
information. The database will contain information on treatment effectiveness and crop tolerance 
from research trials with vegetation control techniques conducted in B.C. and will be developed in 
collaboration with the ECW Silviculture Subgroup, and Agriculture Canada as a national database for 
results from forest vegetation managcmcnt trials. 



7) Proposed Research Approach: 

The database system closely follows the system developed by Agriculture Canada for the Expert 
Committee on Weeds. However, the Agriculture database is being modified to accommodate 
information relating to forest vegetation management trials and to reflect terminology, species, and 
treatments relevant to forest vegetation management. 

Development of the revised data entry program was initiated during 1990. 
Work during 199211993 will focus on modifying, testing, and demonstrating programs for data entry 
and retrieval and entering information from past ECW abstracts into the system. 

8) End product: 

When completed, the electronic data entry program will permit individuals to enter results into 
database files on diskette and return these for consolidation into the provincial and national 
databases. A user's manual will be prepared for the data entry program and a workshop will be held 
to introduce research and silviculture staff to the use of the program. End products will consist of a 
database system, including data entry and retrieval programs, and a user's manual for the system. 

9) Proposed Technology Transfer: 

A user's manual will be prepared for the data entry program and a workshop will be held to introduce 
research and silviculture staff to the use of h e  program. 

10) Duration: 

The database system will be maintained on an ongoing basis. 

11) Approximate Costs: 

199 1/92 
1992193 

Labour (Programming and 
Data Entry contrac~s) 



Research Proposal 

October 30, 1991 

1) Project Title: 

The effects of different rates and timing of lyphosate on willow species in moose winter range BD in the SBS zone. Prince George Region. (F AX- 1.33) 

2) Project Leader: 

Bryce Bancroft. Madrone Consultants 

3) Agency Contact: 

MOF: Phil Comeau. Research Branch 

4) Clients: 

J. Boateng. Silviculture Branch 
D. King. Prince George 

5) Location: 

6) Rationale: 

Information on how difIerent rates or timing of lyphosate application affect mortality and t growth of willow species and to determine whet er different willow species have varying 
susceptibilities to gl hosate is required for evaluation of potential impacts of treatments on P browse availability or moose. 

7) Objectives: 

To determine how different rates or timing of lyphosate application affect mortality and growth 

to glyphosate. 
Sr of willow species and to determine whether d erent willow species have varying susceptibilities 

Specific objectives for 1992/ 1993 and 1993/ 1994 are to complete fourth and fifth year 
assessments of treatments applied to two sites in the Prince George Region in 1988 and to 
complete data analysis and reporting. 

8) Proposed Approach: 

The trial was established on two sites. On the first site, located near the Rus fire, a trial was 
established to examine effects of 3 rates of glyphosate application (1, 2, and 3 ai/ha) and 4 7 times of application (July 6, July 28, August 20, and September 7). At a secon site, near 
Giscome. the effects of timing were examined using one rate of application of glyphosate (2.1 kg 
ai/ha). The application dates for the Giscome site were: July 29. August 20 and September 7. 

These trials follow the standard "level B" protocol, with the addition of information on browse, 
small mammal damage. and information on new shoot growth. Assessments were completed in 
1988, prior to treatment and during 1989. Further assessments are required in 1992 (4th 
year), and 1993 (5th year). 



9) End Product: 

File report summ~rizing treatment effects. ECW abstract submission. 

10) Technology Transfer: 

File report will be completed summarizing results from remeasurements in 1992. A final report 
will be completed by March 3 1, 1994. Results will be summarized for submission to the Expert 
Cornmlttee on Weeds (Western Silviculture Group) Research Abstracts. 

% 1) Duration: 

Project to be completed by March 3 1, 1994. 

12) Approximate Costs: 

1992/ 1993 (Contractors Fees and Expenses) 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA 11 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR31. 

Title: 

BC-FR31 Participation in the CRAFTS vegetation management cooperative. 

Project Leader: 

Phil Comeau - Research Branch 

Agency Contacts: 

MOF: Phil Comeau - Research Branch 
FORCAN: Ian Moss 

Principal Clients: 

D. Draper - Research Branch 
J. Boateng - Silviculture Branch 

Rationale: 

Participation in CRAFTS facilitates information exchange between B.C. and PNW States. Technical 
sessions provide opportunities to exchange information on research and operational trials which are 
underway and to discuss promising new fields of study. CRAFTS publications are distributed widely 
in B.C. and provide information useful to vegetation management research and extension in B.C. 

Objectives: 

To continue participation by the Ministry of Forests in the Oregon State University CRAFTS 
Vegetation Management Cooperative. 

~ r o ~ o s e d  Research Approach: 

This will include paying full membership fees and attendance at technical commi~tee meetings and 
workshops. 

End Product: 

Reports will be provided following attendance at CRAFTS meerings. 

Proposed Technology Transfer: 

Travel reporis and CRAFTS publications will be circulated to MOF staff. 

Duration: 

Menlbership and participalion will be ongoing. 



11) Approximate Costs: 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR32 

1) Title: 

BC-FR32 Quantitative screening of the competitive effects of common coastal non-crop species. 

2) Project Leader: 

P.J. Burton - UBC, Dept. of Forest Sciences 

3) Agency Contacts: 

MOF: P. Comeau - Research Branch 
E. Hamilton - Research Branch 
J. Boateng - Silviculture Branch 

FORCAN: R. Whitehead - Pacific Forestry Centre 

4) Principal Clients: 

As above; plus Brian D'Anjou (Vancouver Region); Nick Smith (MacMillan Bloedel). 

5 )  Rationale: 

It is suspected that the deleterious effects of non-crop species are being over-rated, and that all 
species competing with crop trees are not equivalent in their effects. There is a need to quantify the 
intensity of competition induced by different non-crop species so that more appropriate assessments 
of free-growing status and adequate stocking can be made. 

6 )  Objectives: 

To quantitatively assess the competitive pressure experienced by seedlings of three conifer species 
growing in pure and mixed stands of competing vegetation. 1992 objectives are: 

1. To replace seedlings which died in 1991 - 1992; 
2. To continue the third year of the experiment started in 1990, including secdling 

remeasurements and harvesting; and 
3. To devise rankings regarding the severity of competition induced by different brush species, 

and to suggest weighting factors for the assessment of frec-growing status and adequate 
stocking. 

7) Proposed Research Approach: 

This is a continuation of project C10 which started at the UBC Malcolm Knapp Research Forest in 
1990. It has already demonstrated highly significant dilferences among competing species, as 
described in Ule March 1991 progress report. One-year old container-grown seedlings of Douglas- 
fir, western hemlock, and western redcedar were planted into monospecific patches of 15 different 
herb, shrub and tree species, and into natural mixtures of these same species, and in bare ground. 



Ten replicates were made per competitor treatment, with 90 replicates of the mixed stands, laid out 
over a range of soil moisture regimes (SMRs). Seedlings were monitored for growth and survival in 
1990 and 1991. Tallies of survival, herbivory and vigour were also made in the fall of 1990 and the 
spring of 1991. Soil moisture was sampled under the different treatments during the August 1990 
drought. Subcanopy irradiance was sampled in August 1991. Sites have been stratified by microsite 
classifications of soil moisture regime and soil nutrient regime made in July 1001. 1992 spring 
survival checks and fall growth measurements now need to be made, and trees which died in 1991-92 
will be replaced prior to the 1992 growing season. In September I will undertake a final harvest of 
seedlings to determine above- and below-ground biomass growth. Determinations of leaf area, leaf 
dry weight, stem dry weight, root dry weight, and root area will be made on each seedling. Analysis 
of variance and Scheffk's multiple comparison test will be used lo distinguish categorical 
neighborhood effects on seedling performance attributes. We shall also test the feasibility of using a 
weighted multiple regression model to predict the performance of conifer seedlings in mixed stands 
of competitors. 

8) End Product: 

Quantitative rankings of the competitive threat posed by different non-crop species, stratified by 
SMR (if significant); a multiple-regression model of the degree of conifer growth inhibition to be 
expected in natural mixtures of these species. Recommendation for revised definitions of free- 
growing status and revised stocking standards may also be forthcoming. 

9) Proposed Technology Transfer: 

A paper in the refereed literature, probably Canadian Journal of Forest Research; presentations at 
vegetation management and silviculture committee workshops; a research note or memo to guide 
operational use; recommendations for species-specific revisions of free-growing status and stocking 
standards. 

10) Duration: 

One more year (unless additional planlings are made in an expanded design to test more locations or 
a longer period of growth); seedlings harvest planned for fall of 1992, final report produced by 
March 31, 1993. Technology transfer to be carried out primarily in January to June period of 1993 
(and as requested thereafter). 

11) Approximate Costs: 

1992193 
Research 

Transportation and travel 
Materials and supplies 
Labour - Technician 
Other: UBC overhead 

Technology Transfer 
Transportation and travel 
Materials and supplies 
Publication costs 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR33 

1) Title: 

BC-FR33 Effectiveness of repeated manual cutting for release of Engelmann spruce from mixed- 
shrub communities in Revelstoke District (C26). 

2) Project Leader: 

P. Comeau - Research Branch 
C. Thompson - Nelson Forest Region 

3) Agency Contacts: 

MOF: P. Comeau - Research Branch 
FORCAN: R. Whitehead - Pacific Forestry Centre 

4) Principal Clients: 

J. Boateng - Silviculture Branch 
G. Reichenbach - Nelson Forest Region 
B. Beard - Revelstoke District 

5)  Rationale: 

Mixed shrub communities have a significant impact on plantation survival and growth in Revelstoke 
District. Selection of appropriate treatment options requires information on the effectiveness of 
alternative treatments. Studies are required to compare the effectiveness of single and repeated 
manual brushing herbicide treatments and to document the effects of differing amounts of vegetation 
and vegetation control on seedling survival and growth. 

6 )  Objectives: 

To compare  he effectiveness of single and repeated manual cutting treatments and a single herbicide 
(VISION) application for releasing Engelmann spruce seedlings in the Interior Cedar Hemlock zone. 



7) Proposed Research Approach: 

This study is being conducted at Soards Creek near Mica, B.C. The study site was mechanically site 
prepared in 1990 and planted will1 Engelmann spruce in 1991. Plot layout and pretreatment 
measurement of seedlings were completed during 1991, 

Each of 8 treatments will be replicated 3 times with treatments being randomly assigned to treatment 
plots. The 8 treatments to be compared are: 

a) manual cutting in spring 1992; 
b) manual cutting in mid-summer 1992; 
c) manual cutting in spring repeated annually; 
d) manual cutting in mid-summer repeated annually; 
e) manual cutting twice annually (during mid-June and late July); 
f) manual cutting twice annually starting in 1993; 
g) foliar application of VISION (glyphosate) herbicide; and 
h) an untreated control. 

Manual cutting will be conducted starting in 1992 using sharpened grass whips. VISION herbicide 
will be applied during late August of 1992 at a rate of 2.1 kg a.i./ha using back-back sprayers. 

Twenty (20) Engelmann spruce seedlings have been selected and tagged within each 24 30 m x 30 m 
treatment plots. Pretreatment measurement of seedling height, diameter, crown dimensions, and 
condition was completed during 1991192. Seedlings will be remeasured during autumn of each year. 
Vegetation assessments will be completed within 1.26 m radius subplots centered on the 20 selected 
seedlings during the spring of 1992 (prior manual brushing treatments) and during mid-summer of 
1992 and subsequent years (prior manual brushing treatments). % cover, height, proximity to the 
seedling, and species condition will be recorded for the 5 major species present on the site and for 
any species which exceeds 5% cover within each subplot. The fraction of full sunlight reaching the 
top of each seedling will be measured using a ceptometer during mid-summer at the time of 
vegetation assessment. 

60 seedlings have also been tagged and measured for a study of the effects of treatment radius on 
seedling response. Each of the following three treatments will be randomly assigned to 20 trees: 

a) untreated control; 
b) clipping 0.7 m radius; and, 
c) clipping 1.26 m radius. 

Clipping trealrnents will be applied twice annually (June and July) starting in 1992 using sharpened 
grass whips. 

Analysis of variance will be used to compare the effects of treatnlents on species cover, height, 
competition index, irradiance level, and seedling growth. Regression analysis will be used to 
examine the effects of different amounts of competing vege~ation on seedling growth. 

8) End Product: 

Results will provide information on t l~e  relative effectiveness of single and repeated manual brushing 
treatments. The study will also provide infornlation on Ihe effects of differing amounts of vegetation 
and vegetation control on seedling survival and growlh. Sites will be usciul for demonstration 
purposes and for growth and yield study. Results will be presented in Research memos, Research 
Reports, and ECW Abstracts as appropriate. 



9) Proposed Technology Transfer: 

An ECW abstract and a research memo will be compleled by the end of 1996. Site visits will be 
conducted annually with silvicullure staff from Revelstoke District and elsewhere. A FRDA memo 
will be produced in winter 1992193. 

10) Duration: 

10 + years. 

11) Approximate Costs: 

1992/93 
Contractors - fees and expenses $9,500 
Supplies SQ 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
aram Forest Renewal Sub-pro, 

Project BC-FR40 

1) Title: 

BC-FR40 A comparison of seeding mixes applied to site prepared areas for vegetation control in 
the wet climatic zone. 

2) Project Leader: 

C.F. Thompson - Nelson Forest Region 

3) Agency Contacts: 

MOF: Chris Thompson 
FORCAN: R. Whitehead 

4) Principal Clients: 

Bill Beard - R.O. Silviculture, Revelstoke District 
Gerald Reichenbach - Stand Tending Officer, Nelson Region 
Don Gayton - Range Specialist, Nelson Region 

5) Rationale: 

The three main methods of controlling vegetation (broadcast burning, mechanical site preparation 
and herbicides) are all limited in their application by physical biological and sociological constraints. 
There is a need to define the limits of other possible methods, one of which is lhe use of alternate 
species, to attempt to replace the native species and in so doing, produce an environment that is more 
favourable to planted seedlings. 

6 )  Objectives: 

To determine the effect of seeding specific grass-legume mixes on sites prepared for planting in the 
wet region of the Nelson Forest Region by: 

1. Measuring Lhe cover, height and con~position of reinvading vcgctation. 
2. Measuring the growlh of planted seedlings, 



7) Proposed Research Approach: 

Two test sites were established in 1991, one on a mechanically prepared site, the other on a medium 
to low impact bum. At each location three randomized complete blocks were established. In each 
block four grass-legume mixes were applied by hand. One "mix" was a control. Spruce seedlings 
were planted at the same time as the seeding was conducted. 

Assessment was conducated in 1991 and will continue in 1992. They will include: 
1. Seedlings: 140 seedlings were randomly selected in each block, and will be measured 

annu ally. 
2. Vegetation: 80 tree-centred samples were established per block. Vegetation is being 

assessed in August, using 2-metre square plots. 
3. Soil and atmospheric microclimate is being monitored at each location. 

8) End Product: 

The project will provide guidance to District Silviculture personnel on the appropriateness of grass 
and legume seeding. It will also provide an indication of the compromises involved in the use of the 
technique. the clients will be able to take the results of this trial and make better informed decisions 
when considering using the technique on similar sites. 

9) Proposed Technology Transfer: 

The results will be transferred by means of field visits, published reports, and short training sessions. 

10) Duration: 

To provide reliable information on the success (or otherwise) of the technique, the project will last 
for five complete growing seasons. A final report will thus be available after fall 1995. Intermediate 
results will provide interim guidance to field staff, and total failures will also be evident before the 
end of the five-year period. 

11) Approximate Costs: 

1992193 
Materials and supplies 
Labour (J.M.J. Holdings) 



Canada-British Colun~bia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR41 

1) Title: 

BC-FR41 Controlling aspen regeneration in cutovers by the use of girdling and chemical 
treatments before harvesting. 

2) Project Leader: 

Bryce Bancroft - Madrone Consultants Ltd. 

3) Agency Contacts: 

MOF: Suzanne Simard - Kamloops Region 
FORCAN: Roger Whitehead - Pacific Forestry Centre 

4) Principal Clients: 

Shane Brown-Clayton - Fletcher Challenge Canada Ltd. 
Les Laithwaite - Weyerhaeuser Canada 
Nick Arkle - Gorman Bros. 
Lloyd Manchester - Earthcare Society 

5)  Rationale: 

There are no studies that relate postharvest suckering rates to preharvest treatment of aspen (Populus 
tremubides). Preharvest control fo aspen is seen as a possible operational brush control option. 
However, without more information on postharvest suckering rates its use is limited. As well, the 
difference in efficacy between chen~ical and non-chemical treatments is unknown. As preharvest 
control is less expensive than postharvest conlrol i t  could be a more cost-effective treatment. 

6 )  Objectives: 

To compare the biological effectiveness of stem injection with Glyphosate and manual girdling to 
control aspen suckering in cutovers when applied to mature aspen at 2 and 4 years before harvesting. 
To dcternline the effect of each treatment on cavity-nester excavatiodand use of aspen. 



7) Proposed Research Approach: 

The efficacy of preharvest aspen control is being investigated using a 2 x 2 factorial design with 
control. Three replications of five treatments were randomly allocated to 15 systematically laid out 
plots. Analysis of variance is to be used to detect significant differences among treatments on sprout 
density and cavity-nester use. A Student-Newrnan-Keuls test will be used to provide further 
breakdown of Lreatment differences. 

8) End Product: 

A report will be produced in 1993/4 providing sucker response to harvesting based on preharvest 
treatment. Updates have been produced yearly. 

9) Proposed Technology Transfer: 

The target audience of silvicullurists responsible for managing areas with aspen as a noncrop 
competitor would wuse the report. A paper will also be presented at a SISCO winter workshop or a 
tour of the site to be arranged for a SISCO summer tour or other similar venue. This will be anangrd 
for the 94/95 fiscal year. 

10) Duration: 

Project put in place - 1988 - Year zero treatment 1989 - First year results: March 1990, Second year 
results: March 1991, Third year results: March 1992, Fourth year results: March 1993, First year 
post harvest results: March 1994, Ten year assessment: March 1999. 

11) Approximate Costs: 

1992193 
Transportation & travel 
Materials & supplies 
Lab~ur  45 days @ $200.00 

10 days @ $350.00 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA II  (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR43 

1) Title: 

BC-FR43 The effect of mechanical and chemical site preparation treatments on vegetation 
succession and the growth and survival of planted lodgepole pine and Engelmann spruce 
in Rhododendron brushfields. 

2) Project Leader: 

Dennis Lloyd - Kamloops Forest Region 

3) Agency Contacts: 

MOF: D. Lloyd 
FORCAN: A. Eastham 

4) Principal Clients: 

H. Yano - Karnloops Region 
Interior Silviculturists 

5 )  Rationale: 

Increase harvesting pressure is being placed on southern interior high elevation forests. To date, 
regeneration success has been variable. The research will increase our understanding of these sites 
and improve reforestation practices. 

6) Objectives: 

To compare the effects of mechanical and chemical site preparation on: 

O survival and growth of planted lodgepole pine and engelmann spruce. 
O vegetation succession. 
O soil and air microclimatic conditions, 
8 soil and foliar nutritional status. 

7) Proposed Research Approach: 

This study was initiated in 1987 using a split-split plot, randomized block design. Four site 
preparation treatments were used to represent a disturbance gradient ranging ffrom, no treatment 
(control) to vegetation removal with a herbicide to patch scarification to mechanical removal of the 
vetetation and ttle organic mat. The resulting half hectare treatments wcre split by planting half 
hcctare treatments wcre split by planling half h e  treated area will1 PI and the other half with Sx. Half 
of the trees wcre fcrtilizcd at the time of planting. The response of the planted secdlings, 
microclimate, soil and foliar nutrients and vcgctation wcre intensively monitored for three years. It 
has now been G years since dlis study was iniiiated. Confidence in the third ycar results was 
restricted by the short tcrm nature of the response data. 



Monitoring is required to realize the benefits of previous investments. This project was initiated as a 
long term study with remeasurements planned for years 5 and 10. Due to a lack of time and funds, 
this project was not sampled in 1991. The following sampling is planned for 1992193. 

monitoring 75 permanent vegetation plots. 
measuring the growth, survival, and condition of 2400 planted Sx and PI. 
maintaining the microclimate network, extracting data at the end of the growing season and 
removing the network in the fall. 
collecting 120 soil subsamples and 24 composite foliar samples. 
measuring soil bulk densities. 
photographing treatment plots. 
replacing missing or broken posts, stakes and tree tags. 
completing data analysis and reporting 6th year results. 

8) End Product: 

The results of this study will contribute to improved high elevation ESSF reforestation practices and 
will be reported in Research Notes, Operational Sunlmaries and Memos. This study will also permit 
a long term comparison of Sx and PI performance to assist in growth and yield predictions and help 
improve species selection guidelines. In addition, measurements of soil and foliar nutrients, soil 
physical properties and seedling response, will contribute to our understanding of treatment impacts 
on site quality. 

9) Proposed Technology Transfer: 

In addition to publications noted above, results will be presented when appropriate at workshops and 
seminars such as SISCO and be incorporated into the high elevation reforestation course. A field 
tour is planned for 1992 to update operational foresters and discuss management implications. 

10) Duration: 

This study was established as a long term study and following measurements in 1992 it will again be 
measured in 1997. Additional measurements are planned for 5 to 10 year intervals. 

11) Approximate Costs: 

1992193 
Transportation and travel 
Materials and supplies 
Labour - contractors 

- co-op students 
Technology Transfer 
- Publishing costs 



Canada-British Columbia Partnership Agreement 
on Forest Resource Development: 

FRDA I1 (1991-1995) 
Forest Renewal Sub-program 

Project BC-FR45 

Title: 

BC-FR45 Below-ground factors limiting seedling productivity in recently clear-cut salal dominated 
sites on northern Vancouver Island. 

Project Leader: 

C. Messier 

Agency Contacts: 

I\?IOF: P.G. Comeau, Research Branch 

Principal Clients: 

1. Fred Nuszdorfer - MoF, Vancouver Region 
2. Dr. John Barker - Western Forest Products 
3. Dr. J. Boateng - Silviculture Branch 

Rationale: 

Ongoing monitoring of the site will improve our understanding of the effects of salal management 
strategies. 

Objectives: 

To investigate the below-ground factors limiting the productivity of planted seedlings of western 
henllock, Sika  spruce, and western redcedar in recently clear-cut salal dominated sites. Specifically, 
ongoing research will investigate the cffects of scarification on salaI recovery, soil dynamics, soil 
temperature, and moisture and seedling growth in recently clear-cut CH- and HA-phase sites. 

Proposed Research Approach: 

Ongoing measurcmcnts of soil lcmpcrature, above-ground bionlass and perccnt cover will be taken 
from May to August. Soil sampling and conifcr height and diamctcr mcasurcments will be done in 
August and Scptcmbcr. Laboratory analysis of soil will bc accon~plished at U,B.C. in September. 

End Product: 

Improved understanding of the mechanisms of salal-conifcr scedling intcraclions and production 
ecology of salal and the microcnvironmcntal conditions it crcates. Final product documenting the 5 
year results will bc complctcd by March 31, 1993 

Proposed Technology Transfer: 

Final project report will be available to clients, other rescarchcrs, and forcsrcrs. 



10) Duration: 

11) Approximate Costs: 

1992193 * 
Materials and supplies 
Transportation 
Labour (UBC contract) 

Total $10,000 

* Forest Renewal Sub-program to provide $7,770 during 1992193 



Forest Renewal Plan, Reforestation Research Sub-program 
Continued Funding Proposal 

Project BL 157 

October 21,1991 

1) Title: Herbicide rate and timing trial in a fireweed dominated 
ICHe backlog site in the Cariboo Forest Region. 

2) Project Leader: Teresa Newsome, M.O.F. Cariboo Forest Region, 
398-4408 

3) Agency Contacts: M.O.F. - T. Newsome, N. ~aintith, Cariboo 
Forest Region 
FORCAN - R.B. Smith, W.Coombs 

4) clients: - M-O.F. - A. Randall, Silviculture Officer, Cariboo 
Forest Region 

-R.O. Silviculturists, Cariboo Forest Region 
- Weldwood of Canada Ltd., 100 Mile House 
- Jacobsen Brothers Forest Products Ltd., 

Williams Lake, 

5) Location: 100 Mile Forest District, Cariboo Forest Region. 

6) Itationale: 
i his herbicide efficacy trial was established in 1988 under 
the previous FRDA agreement. Continued funding is required 
for trial maintenance and further seedling and non-crop 
vegetation assessments. This trial will provide a long-term 
evaluation of the silviculture benefits of the vegetation 
management treatments tested. 

7 )  objectives: 
i) To test efficacy of Vision at three rates on five 

application dates on a fireweed complex in the ICHe. 

ii) To determine the optimum rate and timing of Vision to 
minimize damage to an existing plantation (brushing and 
weeding tool) and to improve plantation performance through 
control of competing vegetation (site preparation tool). 

iii) Demonstration site. 

8) Proposed Research Approach: 
As per working plan, continue to monitor seedling survival and 
growth, and non-crop vegetation frequency, percent cover and 
height until the fifth year assessments are complete. 

9) End Product: 
Guidelines for the use of Vision for site preparation and 
brushing and weeding in fireweed complexes in the ICHe. 



10) Proposed Technology Transfer: 
- Ministry and industry site tours, 
- Reports of the third and fifth year results. 

11) ~uration: 
Third year seedling and vegetation assessments 
Report 
Fifth year seedling and vegetation assessments 
Report 

12) ~pproximate Costs: 
1992/1993 fiscal year 

1) Research 
- site maintenance 1000.00 ................................................... 

RESEARCH SUBTOTAL 1000.00 ................................................... 
) Technology Transfer 

Transportation and travel 1000.00 
Materials and supplies 1000.00 
Publication costs 3000.00 ................................................... 

TECHNOLOGY TRANSFER SUBTOTAL 5000.00 ................................................... 

3) Five Year Budget: 
1992/93 ........... 6,000.00 
1993/94 ........... 12,000.00 ........... 1994/95 5,000.00 ---------- 
Total 21,000.00 ............................. 

Field assessments will be completed in 1993/94 and the 
final report will be produced in 1994/95. 



Forest Renewal Plan 
Forest Science Research Program 

Reforestation Research Sub-program 
Project # BL235 

5L235  valuation of manual treatment timing, gl yphosate and tri cl opyr 
ester on non-crop vegetation and conifer development. 

2) Pro.iect Leader: 

B. D'Anjou - Vancouver Forest Region 
3) Asency Contacts: 

MOF - B. D'Anjou 
4) Principal Clients: 

G. Kennah - Vancouver Forest Region 
J. Boateng - Silviculture Branch 

5) Rational e: 

The remeasurement and analysis will further increase our understanding of 
vegetation management and treatment options. 

i) To examine the efficacy of manual cutting treatments in controlll'ng 
a variety o f  vegetation species considered as competitive to conifer 
growth. Efficacy will be based on conifer response (survival, 
height and diameter growth) to treatment. 

i i )  Quantify the response of non-crop vegetation to triclopyr ester at 
the Deer Creek site. 

3)  Proposed Research Approach: 

Remeasurement of establ i shed plots. Both vegetati on and eoni fer growth 
will be evaluated f~llowing protocol for Vegetation Management. 

8) End Product: 

Future publications will summarize vegetation growth response to cutting 
in table format. Recommendations on the efficacy of manual cutting for 
controlling common vegetation species will be made. A memo summarizing 
the 7th year results of the Deer Creek site will be made. 



9 )  Proposed Technol oov Transfer: 

A third-year progress report and f i f th -yea r  ' f ina l  report '  will be 
prepared. The benefits of a seventh-year report will  be determined 
following the f i f th-year  remeasurement. A memo and ECW (Expert Committee 
of Weeds) memo summarizing the seventh-year r e su l t s  will be prepared 
(Deer Creek s i t e ) .  

10) Duration: 

11) Approximate Cost :  

1991/92 
Transportat ion and Travel 
Materi a1 s and Suppl i e s  
Labour 
Technol ogy Transfer 



Canada-British Columbia Forest Resources 
Development Agreement (FRDA) 

1985-90 Backlog Reforestation Program 
Research and Development Sub-program 

Project No. BL237 

1) Title: 

Grass/legume seeding trials to control brush along stream bank 
buffer strips. 

2) Project leader: 

Paul Courtin (MOF), Vancouver Forest Sciences Section, 4595 
Canada Way, Burnaby, B.C. V5G 4L9 

Agency Contacts : 

BCFS - P. J. Courtin 
CFS (PFC) - W. Coombs 

4) Clients: 
. . 

T. Nash, Vancouver Forest Region 
J. Boateng, Silviculture Branch 

5) Location: 

Region: Vancouver 
~istrict: sunshine Coast and ~hilliwack 
Biogeoclimatic subzone: CWHdm 

6) Rationale: 

This research proposes an alternative means for establishing 
coniferous plantations in areas where herbicide use may be 
restricted. 

7 )  Objectives : 

1) To establish seeding trials using grass/legume mixtures and 
to measure their efficacy in controlling brush encroachment 
on recently logged and burned areas on fresh to moist, 
nutrient-rich sites, 

2) To measure the response (height, stem diameter and survival) 
of planted Douglas-fir, western redcedar and grand fir within 
the seeding treatments in comparison to adjacent areas where 
conventional methods have been used to control brush. The 
application of seeding mixtures would follow buffer strips 
where herbicide use is prohibited. 



8) Proposed research approach: 

Three sites will be chosen on deciduous conversion projects 
to represent fresh to moist, nutrient-rich ecosystems in the Dry 
Maritime Coastal Western Hemlock Subzone. Seed mixes and 
application rates will be based on available knowledge. Seeding 
treatments will be combined with three tree species - Douglas-fir, 
western redcedar, and grand fir such that one of each will be 
established within a subplot. 

9) End Product: 

contribution of results adding to available knowledge on 
grass/legume seeding as an alternative regime for controlling 
overstory brush competition in pesticide-free buffer zones. 

10) Proposed technology transfer: 

A final report will be prepared after a 1992 (5th year) 
remeasurement and distributed to Forest service ~istrict, ~egion 
and Branch Staff, CFS, and forest industry researchers. 

1989 - submitted summary of project to ECW abstracts 
June 23, 1990 - explanation to the public of grass-legume seeding 

to control brush during the UBC Malcolm Knapp Research Forest 
Open House. 

July 1990 - FRDA Research Memo No. 154 
Spring 1992 - proposed tour of the site at Sechelt for MOF and 

industry researchers and operational staff 

11) Duration: 

12) Approximate Cost: 

1992/93 contractor fee for Fall 1992 to remeasure 
installations at UBC Research Forest, ~hilliwack and Sechelt. This 
includes both measurements of planted conifers and brush. 

$6500 



Backlog Research 
Project BL321 

Title A Comparison of site preparation options for reforesting 
backlog sites in the ICH subzones. 

Project Leader 
C.F. Thompson (BCFS), Research Silviculturist, 

518 Lake Street, Nelson. 354-6285 

Agency Contacts 
MOF - Chris Thompson (Nelson) 
FORCAN - R.B. Smith 

Principle Clients 
BCFS, Silviculture Branch, Lorne Bedford 
BCFS, Nelson Region, J Sutherland 

Location 
Murphy Creek, Arrow ~istrict 
Begbie Creek, Revelstoke District 
Blackwater Ridge, Golden ~istrict 

Rationale 
The major limitation to successful tree establishment is the 
presence of excessive quantities of non-tree vegetation. The 
control of this vegetation is viewed as the first essential step 
in the creation of a new stand of conifers. There are a number of 
site preparation techniques available to the forester, all of 
which affect the site in different ways. It is important to 
understand the interaction of these effects on different sites 
and their effect on planted seedlings. 

Objectives 
To create demonstration areas containing the various site 
preparation options for backlog sites in the ICH zone. 

To test the relative performance of appropriate stock types as a 
result of the different site preparation techniques tested. 

To create a medium for appropriate process oriented research on 
ecophysiological aspects of backlog reforestation. These could 
also include studies such as nutrient and soil structure 
alteration; microenvironmental alteration; vegetation 
redevelopment and change. 

Pr~posed Research Approach 

Three demonstration areas were created. Between the three areas, five 
species were planted, and six different site preparation techniques 
were used. In addition half the seedlings assessed were fertilized at 
the time of planting. 



In addition to annual seedling assessments, the vegetation 
redevelopment after treatment has been monitored at each area, and 
pre- and post-treatment soil assessments were conducted. A broadcast 
burn at one location was also used for a pre- and post-burn 
assessment. Selected microenvironmental parameters were monitored 
continually at two of the three locations, and in each of the four 
treatments at each location. 

seedling performance will continue to be monitored until the fifth 
growing season (1992). Vegetation redevelopment will also be 
monitored until the fifth growing season. After that, assessments are 
proposed at less frequent intervals. 

End Product 

The value of this project lies in the existence of three well 
distributed site preparation demonstration sites, for which 
considerable basic information will exist on both the plantion and 
the site factors. The major benefit to the client will come from 
visits to the site and from discussions on the site with the 
scientists involved in the project. Technology transfer will also 
occur as publications in both technical and scientific media. 

This project represents the first statement of soil environments in 
the ICHa sub-zone. ~dditional products will be a quantification of 
the effects of different site preparation techniques on soil 
properties and on vegetation redevelopment. This will provide the 
field forester with a better understanding of the biological 
compromises involved in site preparation decisions in the ICH. 

Proposed Technology Transfer 

Guided field trips for operational personnel have been conducted to 
each location, and results have been presented at two SISCO winter 
workshops. Informal presentation of results has also been made to 
operational staff as the opportunity was presented. 

Three reports are in various stages of preparation- 

1. A report documenting the vegetation redevelopment after three years 
has been reviewed, completion of the final draft is pending. 

2. A report on the soil impact of mechanical site preparation has 
received preliminary reviews, extensive editing is required before 
publication is possible. 

3. A report on the impact of broadcast burning is in draft form, and 
is almost ready for review. 

4. A FRDA Memo on the vegetation aspect of this project is in 
preparation. Memos on the other aspects of this project must await 
completion and review of the draft reports. 



5. A report summarizing the seedling performance is planned after the 
fifth growing season. 

Duration 

The fifth post-treatment year of this project is 1992,  Assessments on 
an extended interval are planned after that. 

Approximate Costs 

1992/93 Fiscal Year 

Research 
Transportation and travel 0 .00  
Materials and supplies 2,000.00 
Equipment 0.00 
Labour 

Seedling Assessment 
(J.M. J. Holdings) 20,000.00 

Vegetation Assessment 
(J.M.J. Holdings) 19,000.00 

Climate Monitoring 
(R. J. Stathers) 8,000.00 

RESEARCH SUBTOTAL 49,000.00 

Technology Transfer 
Transportation and travel 
Materials and supplies 0 - 0 0  
Publication costs 5,000.00 

TECHNOLOGY TRANSFER SUBTOTAL 5,000.00 

Five Year Budget 



Title: An evaluation of crop tree and vegetation response ta chemical and mechanical 
weeding treatments of major competition complexes in the Southern Interior. 

Projscd Leader: Dennis Lloyd, Research, Kamlmgs. 

Ohjsctives: The Objectives of these studies are to: 

@ evaluate an array of chemical and non-chemical treatments for impwtant 
backlog vegetation complexes in the Southern Interior. 

monitor efficacy and document shifts in the successional development. 

assess the crop tree response. 

identify minimum effective concentrations of used3 herbicides. 

determine the phenological period when target species axe most susceptible 
to treatment. 

&proad: Nine vegetation management screening trials were established in 
1988 using a complete randomized design, with 20 replicas per treatment. Data 
analysis and final repod preparation are underway fbr 7 of these studies Two of 
%he* trials will require an additional year of monitoring. 

A high elevation rehabilitation study which was dso i n i t i d  under 
block funding is now five years old and requires f33.h year measurements. This 
study occurs in the ESSFwc2 herbaceous complex It compares the effect of 7 
chemical and non-chemical site rehabilitation treatments on: U planted Sx and P1 
performance, 2) soil and foliar mtrition, 3) vegetation succession and 4>seIect;ed 
microclimatic con&tians. A split plot randomized block design, with 3 replicas per 
treatment. has  hen  used. Confidence in the third year results was restricted by the 
short term nature of the response data. Monitoring is required in 1992193 in order 
Lo realize the benefits from previous investments in this project. The following 
monitoring is planned: 

monitoring 148 permanent vegetation p3ok 

+.. measuring the growth, survival, and condition of 6600 planted Sx and PL 

maintaining the rnicr0dimzit-e network, extracting data at the end ofths 
growing season and removing the network in the fall. 

collecting 360 soil subsamples and W f o h r  samples 

- measuring bdk soil densities. 

photographing treatment plots 

replacing missing or broken posts,slakes and tree txgs 

- completing &ah analysis and reporting 6th year results. 



- The screening trials provide demonstration sites to illustrate the 
ness ofvarious vegetation control techniques. The results wilt d t  in the 

refinement d local vegetation management guidelines and will be reported as 
Research Notes, ECW reports, and Operational Summaries. A field bur to the high 
elevation Rehabilitation Study area with operational foresters is planned for 1% to 
review the results and discuss the implications on reforestation practices, 

ha sfex see above 

tion: This will be the final year of monitoring the 2 remaining screening trials. A 
decision to monibr the high elevation rehabilitation study beyond next year will be based 
upon the data collected in 1992/93. Additional measurements are not anticipated. 

Budget: 
1 

1. Research 
a) Transportation and travel 3,000 . . 

b) Materials and, supplies 0 
c) Equipment , 0 
d) Labour 

contractors 1 
co-op students 

R e d  Subbtal 21,000 
2. Technology Transfer 

a) rnakridIs and supplies 0 
b) pubhsbg costs 

Technology Transfer Subbtd 

' 3. Five Year Budget 
1 W 9 3  $22,500 
1993/94 0 
199495 0 
1!3%/96 0 
1%/97 0 



1 3 Budget Propal .  
etober 1991 

. 'I5tle: Rehabilitation of Stka AlderlFXreweed Dominated Bacglog Sites (IEP 1066). 

hject  TR4Ltle~. Dennis Llayd, Researtfi, Hamloops. 

Clients: H. Yano, MOF, Kamloops, ]Regional Silviculture Oacer 
M. Monteith, MOF, District Manager, Clearwater 

00: ESSFACH transition, Clearwater Forest District, Kamloops Region. 

Ratioaal: A vegetation complex consisting of dense Sitka alder thickets, in- with 
vigorous (2-3 m tall) herbs including; fireweed, bluejoint reedgrass, cow-parsnip and 
ferns is responsible for poor plantation sunrival and perfonnance on more than 
30,000 ha of very productive land in the Southem Interior. The lack of proven 
operational methods to rehabilitate these sites prompted t e s t i n g  of economically 
viable options in 1990191. h d i n g  is required to continue monitoring the treatment 
response and document results. 

Obg'edivtes: To establish a demonstration area which illustrates potential tna tment  
alternatives and systematically contributes to an improved understanding of the 
ecosystem's characteristics and treatment response. Three specific objectives are in: 

* evaluate the effect of mechanical, chemi4,manual cutting, burning, 
seeding, and grazing treatments, alone and in various combinations on; 
planted Sx and Pl, residual Sx and B1, plant succession, soil chemica. and 
physical properties, and microdimatic characteristic including light, 
temperature and moisture. 

compare the performance of 313,415 and 615 Sx planting stock. 

determine the effect af manual cutting SiLBa alder at Merent phenollogicd 
periods. 

APE, : Each study has been setup using a randomized block design, with 3 
replicas per treatment An AhyOVA will be used to initially interrogate coll 
data. Additional data analysis will be completed as required. BU site 
treatments have now been completed and 1992/93 activities will focus on monitoring 
the treatment responses. 'i'his will involve: 

monitoring 590 permanent vegetation ploLs. 

* measuring the growth, surv i~ l  and condition of6608 planted PI and Sx. 

maintaining 5 microclimate data loggers and e v a l u a w  stored data to 
ensure 220 sensors are fundioning correctly. 

collecting additional growing season light measurements a t  400 points 

assessing the performance of 600 residual Sx and B1. 

measuring the sate of alder sprouimg in 240 subplots. 



. directing and monitoring sheep grazing activities in 3 treatment areas. 

photographing treatment plots, replacing lost or 'broken plot stakes and 
tree tags, and maintaining access M s .  

preparing a progress report. 

]End luct: This series of studies is located in a single ckmonsthation arw and contains 
experiments which address pertinent operational questions abut rehabilitating this 
productive emsystem, while providing biological and environmental data required to 
understand the treatment response. Results will be documented in years 3,5 and 10 
as Research Notes, ECW reports, J0wn.d publications and Operational Surmaries. 
Results will be delivered when appropriate, at workshops and seminars such as 
SISCO. Field tours wiU be conducted to keep operational s t a .  informed a b u t  
results. This study will aIso permit a long term comparison of Sx and P1 
performance to assist in growth and yield predictions and help improve species 
selection guidelines In addition, measurements of soil and foliar nutrients, soil 
physical properties and seedling response, will contribute to our understanding of 
treatment impacts on site quality. 

lo= : The study site is located on a major public access road, from which 
treatment results can be readily observed A self-guiding trail and accompanying 
pamphlet outlining the studies objectives, layout and available result will he 
produced. Other extension activities are outlined abve.  

tion: Significant results should be apparent by 1993 and will be reported 
accordingly. In the interim an establishment report will be produced and noteworthy 
results wiIl be summarized as 1-2 page memos as they become available. Intensive 
monitoring is planned for 1 W ,  1993,1995 and 2000. Major reportkg will follow 
data collection in 1993,1995 and 2000. 

Budget: 
E d  Year 

1. Research 
a) Transportation and travel 2,m 
b) Materials and supplies 250 
C) Equipment (additional light sensors) 2.m 
d) Labour 

contractors 
co-op students 

Research Subtotal 29,250 
2. Technology Transfer 

a) materids and supplies 500 
b) publishing costs 

Technohgy Transfer Subtotali 

3. Five Year Budget 
1992'93 29,750 
1993/94 30,W 
1 W 9 5  %m 
1995/96 35,000 
1!?96/97 5,000 



FOREST RENrnAL PLAN 
ON-GOING RESEARCn PROPOSAL UPDATE /?L :<d-% 

1991/92 

BL368 Legume and grass seeding for brush contxol on 
mechanically prepared backlog brushfield sites in the 
Southern Interior ICH and ESSF ( E - P ,  1105). 

0, Steen - MOF, Cariboo Forest Region 
540 Borland St. 

(398-4406) Williams Lake, BC 

3)  AGENCY CONTACTS: 

MOF - C. Sutherland, Cariboo Forest Region (398-4387) 
FORCAN - R.B. Smith, W, Coombs 

Forestry Canada 
506 Burnside Rd, W, Victoria BC (388-0600) 

4)  PRINCIPAL CLXE3HT8: 

A -  Randall - MOF, Cariboo Forest Region (398-4399) 
H. Yano - MOF, Kamloops Forest Region (828-4162) 
J, Sutherland - HOF, Nelson Forest Region (354-6275) 

Forest Region - Cariboo, Forest District - Horsefly 
Biogeoclimatic Units - ESSFhl ( E s S b ~ k l )  and ICWhl (ICHwk2) 

Backlog brushfields on moist cutover sites in the IcH and ESSF 
zones present significant challanges for reforestation. 
Without treatments to control the competing vegetation, 
plantations generally fail. However, treabnent options to 
control the competing vegetation are often limited by 
constraints on herbicide use and effective prescribed burning, 
An option that is receiving increasing interest for 
reforestatiion of these sites is mechanical site preparation 
(scarification) to clear the native brushfield vegetation, 
followed by seeding of low-growing grasses and legumes to 
control reinvasion of the native vegetation. 

Although several brushfield sites have been operationally 
treated in the Cariboo Forest Regiion ESSF and ICH since 1982, 
no quantitative assessments are yet available on the effects 
of these treatments- Due to the increasing operational 
interest in this treatment, a quantitative assessment of its 
effects on native vegetation, crop tree performance, and site 



productivity is needed. 

A research project to evaluate the effectiveness of grass- 
1-e seeding on scarified sites was initiated under FRDA I 
in 1988. Phase 1 included a retrospective survey of 
operationally treated sites, Results of this phase are 
presented in a report to be published in 1991 or early 1992, 
Phase 2, also initiated in 1988, includes the establishment of 
demonstration sites and research trials. Vegetation, soils, 
and crop tree performance have been monitored at three sites 
for three year. Monitoring of these trials needs to be 
continued as outlined in the working plan for E.P, 1105 in 
order that the objectives can be met. 

The objectives of this project are to demonstrate and evaluate 
the effectiveness of grass-clover seeding for controlling 
reinvasion of native competing vegetation and establishing a 
free-growing crop tree plantation on mechanically scarified 
sites in moist backlog brushfields of the ESSF and ICH. 

The objectives are to evaluate the effectiveness of the 
following treatments on three blade scarified demonstration 
sites: 

1. seeding at one density (10 kg/ka) of one low-growing 
grass and clover seed mix; 

2. broadcast fertilizer (NPK) applicatiion at one rate 
and time to improve early growth of clover and 
grasses; and 

3 -  no treatment (no seeding and no fertilizer), 

8) PBOWBBD RE8 CII APPBOACB: 

The objectives will be achieved by monitoring vegetation, 
soils, and crop tree performance on sites seeded in 1988 and 
by developing demonstration values at these sites. These sites 
were monitored during 1989, 1990, and 1991 and will again be 
monitored in 1992, 1993, 1995, 1997, and 1999. 

Three demonstrations and tests of the effects of grass-legume 
seeding on brush reinvasion and crop tree performance were 
established on operationally scarified and seeded. backlog 
brushfields in the Horsefly Forest District. All three sites 
were mechanically scarified by the District dur ing  the summer 
or early fall of 1988. Two of the sites are located in the 1CI.I 
zone on moist, near ly  level fluvial deposits- Moisture regimes 
are predominantly subhygric. The t h i r d  site is located in the 
ESSF zone on a 15 to 30%, northeast-facing slope. Moisture 
regimes are mesic and subhygric. 

The experimental design on two of the three demonstration sites 
is a randomized block split-split plot design with three blodks 
on one site and six on the other. Each block on these sites 



has been split into two main plots. One-half was seeded and 
the  other half left unseeded. Two fertilizer trea ts 
(fertilizer, no fertilizer) were replicated in subplots in both 
halves of three blocks on each site. Ten to 20 microplots (r - 1.6 m) were systematically located and permanently marked in 
each subplot and four trees, comprising two species (lodgepole 
pine and "interiorR spruce), were planted in each microplot, 
Subplot s i z e  varies from about -02 ha to 1*5 ha on the two 
sites, due to differences in operational treatments and site 
topography. . . 

The experimental design on the third site is a completely 
randomized split plot design, Small clearings (ca. -01 to -02 
ha) w e r e  created by scarification on this site and 24 of these 
clearings (plots), that have site and soil characteristics 
typical of the predominant characteristics of the site, were 
assigned without bias a seeding treatment (seeded or not 
seeded) , Six of the seeded and six of the nonseeded plots were 
also assigned a fertilizer treatment (fertilized or not 
fertilized). Eight microplots were systematically located and 
permanently marked in each clearing (plot) and four trees, 
comprising two species, were planted in each microplot. 

Hypotheses that will be tested by analysis of variance or by 
regression/correlation analyses are: 
1) performance of planted interior spruce and lodgepole pine, 

on mechanically scarified areas within brushfields, is not 
affected by grass-clover seeding, using the given seed mix 
and seeding rate, 

2) establishment and early gro of seeded species is not 
affected by fertilizer application at the rate used; 

3) reinvasion of native shrub and herbaceous vegetation is not 
affected by grass-c love  seeding; 

4) Tree seedling microenvironment (PAR, air and sail 
temperature, and soil moisture) is not affected by grass- 
clover seeding, 

9 1 PRODUCT : 

End products of this project will include: 

1) an interim research report by early 1992 evaluating the 
effectiveness of grass-clover seeding for brushfield 
reforestation based on results of t h e  retrospective survey 
and first two year results of the seeding trials; 

2) a final research report based on all data collected to 1997 
will be produced by 1998; 

3) demonstration sites, These will be signed and self- 
guiding materials made available. 

4) presentation to workshops and tours, both annually 
scheduled Cariboo Region tours and other tours on request. 



Each report, presentation, and demonstration site will guide 
operational decisions regarding both suitability and 
application of grass-clover seeding of scarified sites for 
brushfield reforestation. 

Target audience - 'Hinistxy of Forests and forest industry 
silviculturalists 

-interim research report 
- w o r k s h o p  and tour presentations 
-denonstration sites (3) 
-final research report and guidelines for grass-clover 
seeding in the ICH and ESSF of the C e n t r a l  Interior of 
B-C- ( 

Interim research report - 1992 
Demonstration sites - 1991 
Workshop and tour presentations - annually scheduled Regional 
. tours and as requested 
Progress reports - 1994, 1996, 1998 
Final research report and guidelines - 1999 

12) IIPBROXXaTS COST8 t 

1992/93 Fiscal Year 
$ 

1. Research 
a. Transportation and travel 0 
b. Materials and supplies 400 
c. Equipment 0 
d. Labour 9000 

RESEARCH SUBTOTAL $9400- 00 

2 ,  Technology transfer 
a. Transportation and travel 0 
b. Materials and supplies 500 
c. Publication costs 300 

TECHNOLOGY SFER 
SUBTOTAL $800,00 

3 ,  Five year budget 
a, 1992/93 
b- 1993/94 
C 1994/95 
d. 1995/96 
e. 1996/97 
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