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NOR-7-01
FORESTRY CANADA
STUDY WORK PLAN
1990-91
Responsibility Centre: NORTHERN FORESTRY CENTRE
March 7, 1990

1.  Project: Environmental Effects of Chemical Substances and Vegetation Management

2.  Title: Environmental impact assesment in relation to forest ecosystems

3.  New: Cont.: X 4. No.: NOR-7-01
S.  Study Leaders: D.G. Maynard, S.S. Sidhu, S.C. Zoltai, J.C. Feng

6. Key Words: Environmental impact assessment, advisory, AR-NEWS, ICP-AES

7.  Location of Work: Region wide, emphasis on Alberta

8.  Problem Analysis:

Industrial development and emissions have potentially deleterious effects on forest vegetation
and soils. Several studies were completed within the Prairie region that looked at potential
problems. Expert advice on the effects of air pollutants, northern development and forestry
operations to forest ecosystems is required to answer specific concerns in relationship to
potential environmental impacts within the region. In addition, potential effects of acid
deposition on forest ecosystems could go unnoticed until considerable damage to the forest has
occurred. Maintaining an advisory role and carrying out all aspects of the chemical analyses
of soil and plant materials in the Acid Rain-National Early Warning System (AR-NEWS) is
essential to assure that any possible effects of acid depostion on the forest are detected. High
quality analysis in a reasonable time is often required for this study and other studies within
NoFC. Therefore, it is important for ICP-AES to be maintained with a minimum of down
time.

All Projects/studies associated with NoFC (including contracts and FRDA funded projects)
must be reviewed for environmental implications by the NoFC - Environmental Screening
Committee. The purpose of such screening is to ensure that environmental effects are
considered during the planning stages before any commitments or irrevocable decisions are
made.



9. Study Objectives:

1.

3.

Provide consultative and advisory services to government agencies, industry and the
public on environmental concerns in relationship to acid deposition (air pollution),
herbicides, and northern development.

Provide reviews of projects/studies for environmental implications through the
Environmental Screening Committee.

Participate in the monitoring of AR-NEWS plots in collaboration with NOR-11 (FIDS).

10. Goals for 1989-90:

1.

Publish an Information Report on the soil analysis and vegetation cover of the AR-
NEWS plots of the prairie region. (Maynard, Fairbarns)

Publish an Information Report entitled "Biomonitoring forests near two sour gas
processing plants: A S-year study” by D.G. Maynard.

Provide consultative and advisory services and undertake studies to resolve problems
related to industrial development in natural areasas needs and opportunities arise in
consultation with the Program Director (includes involvement with the AR-NEWS
sampling and analysis and the Quality Assurance working group). Attend workshops and
symposia. (Maynard,Sidhu,Feng,Zoltai)

Maintain the inductively coupled plasma atomic emission spectrometer (ICP-AES) by
preventative maintenance checks and replacement of worn parts. Upgrade the ICP-AES
to reduce operating expenses and maintenance downtime and costs. (Radford)

‘Review of Projects/studies for environmental implications by the NoFC - Environmental

Screening Committee. (Sidhu, Maynard, Feng, Zoltai, Brace)

11. Accomplishments in 1989-90:

1.

The first draft of the Information Report on the baseline chemical and vegetation
analysis will be completed early in the new fiscal year (May). It is anticipated that it will
be sent out for review at that time. (Maynard, Fairbarns)

The Information Report entitled "Biomonitoring forests near two sour gas processing
plants: A 5S-year study” by D.G. Maynard has been edited and is being typeset.

Consultative and advisory services were rendered to a variety of government (federal and
provincial) agencies, industry (forestry, energy, and consulting companies) and university
researchers. This included the review of 3 pulp mill proposals by Steve Zoltai for
Environment Canada.

The ICP-AES has been maintained with very little down time. A general preventative
maintenance was done by the company serviceman. Approximately 40 000 analysis will
have been run on the ICP-AES during 1989-90 including 12 000 for the Analytical
Services Laboratory. The majority of the samples were analyzed for NoFC associated
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projects. A new ICP-AES has been purchased and is expected to arrive by the end of
February. Installation and quality assurance tests will take approximately 2 weeks.

There were 6 studies reviewed by the environmental screening committee during 1989-
90.

Present Status of Study:

The final report of the study carried out in west-central Alberta has been edited and is now
being typeset. The consultative and advising services are-on going and requests have been
dealt with as required. The first draft of the information report on the baseline ARNEWS
chemical and vegetation analysis for Northwest region will be completed by May 1990. A
complete resampling of the ARNEWS plots in the region is scheduled for the summer of 1990
as part of a resampling of the ARNEWS plots nation wide.

Goals for 1990-91:

1.

2.

Publish an Information Report on the soil analysis and vegetation cover of the AR-
NEWS plots of the prairie region. (Maynard, Fairbarns, carried over from 1988-89)

Resample 10 ARNEWS plots in the Northwest region. This will include samples for soil
and foliage analysis, vegetation analysis (e.g. plant cover estimates), and other
measurements as outlined in the ARNEWS manual (Fairbarns, Maynard and in
cooperation with NOR 11).

Provide consultative and advisory services and undertake studies to resolve problems
related to industrial development in natural areas as needs and opportunities arise in
consultation with the Program Director (includes involvement with the AR-NEWS
sampling and analysis and the Quality Assurance working group). Attend workshops and
symposia. (Maynard,Sidhu,Feng,Zoltai)

Complete quality assurance on newly installed ICP-AES. Acquire training on the
operation of the new instrument and systems computer software. Maintain the
inductively coupled plasma atomic emission spectrometer (ICP-AES) by preventative
maintenance checks (Radford).

Review of Projects/Studies for environmental implications by the NoFC - Environmental
Screening Committee. (Sidhu, Maynard, Feng, Zoltai, Brace)

Evaluate and reorganize 0701 in relationship to the other NOR 07 studies. (Maynard,
Sidhu)

Publications 1989-90:

1.

Maynard, D.G. 1990. Biomonitoring forests near two sour gas processing plants: For.
Can., Northwest Reg., Nor. For. Cent., Edmonton, Alberta. Inf. Rep. NOR-X-311.
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Environmental Implications:

The NoFC Environmental Screening Committee has evaluated the proposed study activities.
On the basis of information provided by the study leaders, the committee concludes that these

activities are not
Duration:

Start: 1970
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potentially detrimental to the environment.

Completion: On-going

Resources 1990-91:

PYs: Prof.:

Tech.:

Total:
Term/Student:

O&M
Capital:

Signatures:

Feng, J.
Maynard
Sidhu
Zoltai
Radford
Fairbarns

$78K
Nil
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NOR-7-04

FORESTRY CANADA
STUDY WORKPLAN

1990-91

Responsibility Centre: NORTHERN FORESTRY CENTRE

Date: March 7, 1990
1.  Project: Environmental Effects of Chemical Substances and Vegetation Management
2. Title: Environmental impact and residue chemistry of forestry herbicides
3.  New: Cont.: X 4. No.: NOR-7-04
S.  Study Leader: S.S. Sidhu, J. Feng, C. Feng

6. Key Words: Herbicides, forest system, persistence, degradation, adsorp-tion, desorption,
environmental impact, residue chemistry

7.  Location of Work: Northwest Region

8. Problem Analysis:

Herbicides, as well as nonchemical methods of weed control such as site scarification,
prescribed burning, mechanical and manual treatments provide a wide range of options for
forest weed management. Even though the effectiveness of herbicides for control of weed
species in forestry has been recognized since the introduction of the phenoxy herbicides, their
use in forestry has lagged far behind that of agriculture. At present, forestry use of herbicides
in Canada is less than 0.5% of the total used in agriculture. The limitation in the use of
herbicides as a silvicultural tool is to some extent a result of the lack of information available
on the environmental effects of these compounds in the natural environment. While various
herbicides have been tested by CFS over the last several decades, herbicide studies have never
constituted a top priority in forest management research activities. In addition, the
agrochemical industry has never had a research and development program of any duration for
forestry use of herbicides in Canada.

Currently, the Forest Pest Management Institute (FPMI) of ForCan, as a National Institute,
has the mandate to conduct herbicide research for forest resource management in Canada.
The aims of FPMI’s Herbicide Research Project are to accelerate the development of new
herbicides, to refine and improve methods of utilizing existing products, and to improve
application technology and formulation characteristics to enhance effectiveness of the
herbicides while minimizing the impact on the forest ecosystem.



-

0124

One of the major areas of concern, with significant data gaps, is the fate of herbicides entering
the forest ecosystem. Available information on residue chemistry and environmental impact
of forest herbicides under Canadian climatic conditions, particularly in the boreal forest, is very
limited. Therefore, NoFC proposes to carry out research, relevant to the Western and
Northern Region, on the persistence, mobility, degradation, and fate of forest herbicides and
their metabolites in the terrestrial environment. In addition, attempts will be made to assess
the impact of herbicide application on the plant community as a whole to evaluate the
influence of this silvicultural practice on plant community structure and forest productivity.
These studies are essential if sufficient information is to be generated to make informed
decisions regarding the use of herbicides in this region.

In order to avoid fragmentation of environmental impact and residue research studies, NoFC
will ensure that the data collected is available to FPMI, provincial governments, and the public.
Also, the information obtained from this study will be integrated into vegetation management
guidelines/prescriptions to be developed through a parallel study on "Field Testing and
Evaluation of Forestry Herbicides" in NOR-10. Initially, three major herbicides, namely
Roundup, Velpar, and Garlon, will be considered for study.

9.  Study Obijectives:

1.  Determine the fate of herbicides in the forest ecosystems, by studying persistence, lateral
and downward movement, degradation, and adsorption/desorption characteristics in
regionally important forest soils under laboratory and field conditions.

2. Evaluate the impact of herbicides on the structure, composition, and dynamics of forest
plant communities, including mycorrhizal aspects.

3.  Provide federal, provincial, and industrial resource managers in the region with advice
on the environmental effects of the use of herbicides in forestry applications.

10. Goals for 1989-90:

1.  Complete analysis of all samples of vegetation, soils, water and soil leachate collected
in 1988 from the Grande Prairie Study (Method-II) plots by September 1989.
Synthesize vegetation and residue data and prepare the final research report for the
Canada-Alberta FRDA. Alberta FRDA (Sidhu, J. Feng, C. Feng).

2.  Design a monitoring system and collect samples to monitor PRONONE 10G deposition,
off-site movement and hexazinone residues in soil and vegetation from Method-I
herbicide plots scheduled for Spring 1989 application. Alberta FRDA (Sidhu, J. Feng).

3.  Prepare soil samples collected in 1988 for bulk density determination. Perform residue
analysis on field soil samples hand-planted with inoculated Pronone 10G granules.
A-Base. (J. Feng, C. Feng)

4. Depending on the preliminary results (Method II) collect post-herbicide treatment field
samples of soil leachate and surface water (in collaboration with Alberta Environ.),
foliage and soils for herbicide residue analysis until residue level are reduced to
non-detectable for two consecutive sampling periods. Alberta FRDA. (J. Feng, Sidhu)
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Publish a paper "Deposition of hexazinone from a logarithmic sprayer” by J.C. Feng,
G.B. Ehrentraut and T.J. Drew in J. Environ. Sci. Health. Alberta FRDA. (J. Feng)

Prepare and submit a paper on the soil sampling method for O-time pesticide residues
after field application, in collaboration with S. Navratil. A-Base. (J. Feng)

Complete the study and prepare a report on the hexazinone degradation in air-dried soil
during cold storage. A-Base. (J. Feng)

Sample vegetation for cover and density on supplementary plots, biomass in 32 plots and
cover in 360 selected plots of the herbicide and mechanically treated plots of the site
preparation area (Method-II) of the Grande Prairie study. Alberta FRDA. (Sidhu)

Participate in the National Check Sample Program as the coordinator for forestry
herbicides, conduct check sample studies, and publish results (J. Feng). Modify and
streamline analytical methods for herbicide residues. Initiate and maintain laboratory
Quality Assurance programs. A-Base. (J. Feng, C. Feng)

Provide information and advice to federal, provincial and industrial agencies in the
region on environmental effects of the use of herbicides in forestry. Participate in
various committees (ECW-Soil Residue Carry-over Committee, For. Can. Weed
Management Working Group and other scientific committees). A-Base and Alberta
FRDA. (Sidhu, J. Feng)

Additional Goals:

11.

12.

13.

14.

15.

Prepare and submit research summaries to the ForCan Vegetation Management
Working Group to up-date the compendium of Forestry Canada Summaries on
Vegetation Management. The final document of this compendium will be published as
an ForCan Information Report. A-base. (J. Feng, Sidhu)

Design a sampling and residue analytical protocol for NOR-10 on monitoring glyphosate
residues in the wood of aspen after trunk injection and harvesting to evaluate impact to
the health of wood handling workers (a potential collaborative study with Navratil). A-
base. (J. Feng)

Collaborate with FPMI and the University of Toronto (via FPMI) on publishing two
papers on the environmental impact of forestry herbicides (glyphosate and hexazinone).
A-base. (J. Feng)

Collaborate with FPMI and PFC (via FPMI) on preparing and submitting three papers
for journal publication on the environmental impact of forestry herbicides, hexazinone
and glyphosate. A-base. (J. Feng)

Publish paper,” Effect of selected forestry herbicides on ectomycorrhizal development
and seedling growth of lodgepole pine and white spruce under controlled and field
environment.” in Eur. J. For. Path. (Sidhu)
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Accomplishments in 1989-90:

1.

All samples collected in 1988 were analyzed on schedule. Residue data were synthesized
and reported at the Expert Committee on Weeds (ECW) meetings, including three
platform presentations and two research reports (see section 14 -- other publications)
for the purpose of "Technology Transfer" (TT). A final research report was prepared
for the Canada-Alberta FRDA.

Due to the use of new equipment and field conditions, the original monitoring plan was
expended to two studies: 1) to evaluate a new ground application systems and 2) to
study hexazinone runoff and persistence in the low, wet and semi-water-logged areas
within and outside the treatment area, respectively. Methods and work-plan were
designed. Application was carried out by using the tractor-mounted Granul-Air®
applicator in May, 1989 in the Method-I area, Grande Prairie. Samples for studying
granule deposition and distribution were collected and analyzed. Results of the ground
application were reported at ECW by platform presentation and ECW research report
(see section 14) for TT purpose. Twenty soil sampling stations were established. A new
method was used to collected both runoff and on-site soil samples at 2 depths from all
stations and at 3 time-periods during the 1989 growing season. Soil samples were stored
in -20°C cold room.

All 1988 samples were analyzed, and data calculated, synthesized, and evaluated.
Averaged level of hexazinone residues reduced to 1% that the amount applied in the
0-10 cm soils, and 3-5% in the 0-40 cm soils. Results were reported at ECW by
platform presentation and ECW research report for TT purpose.

Soil samples collected at the end of growing season in 1988 showed 1% hexazinone
residues in the 0-10 cm soil layer and 4% in 0-40 cm layer. Two full scale sampling of
soils were conducted and soil leachate sampling were continued between snow melt and
ground freeze in 1989. Other types of sampling were discontinued.

The paper was published in J. Environ. Sci. Health B24(5):525-537.

A paper entitled "Sampling for zero-time hexazinone residues in forest soils for
dissipation study” by J.C. Feng and S. Navratil was submitted to Can. J. For. Res.
Results of this study were reported at ECW by platform presentation and ECW research
report for TT purpose.

Postpone for 1 year due to other priorities (see additional goals). Samples of one more
time period will be analyzed in 1990-91 to complete this study.

Sampled 360 vegetation plots for stem density and cover, and 32 plots for biomass. In
addition 72 plots sampled for degree of disturbance in herbicide + mechanical treatment
and Double-disced treatment plots.

The National Check Sample Program has been accepted by the Canadian Association
of Pest Control Officials (CAPCO) to be the Program’s sponsor organization. Routine
tasks were carried out on an on-going basis.
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Consultations were provided to various government agencies, industries and other
herbicide users and researchers. Participated in committees identified in Goal 10.

Data and information package generated on the Pronone 10G from the Grande Prairie
studies were provided to FPMI for their needs to evaluate the information submitted
for the registration of the compound. The FPMI commented that the information
provided by NoFC (NOR-0704) was critical for the registration of the compound.

Two accomplishments initiated under this goal were listed as additional goals 11 and 12
due to their significance in forestry research and the work involved.

Twenty two (22) research summaries were prepared for and submitted to the ForCan
Vegetation Management Working Group towards the ForCan compendium and Inf.
Rep. on vegetation management.

After initial discussions, a detailed protocol with diagrams was prepared for the future
implementation of this study.

A paper entitled "Drift response of stream invertebrates to aerial applications of
glyphosate" by Kreutzweiser, Kingsbury, and Feng was published in Bull. Environ.
Contam. Toxicol. (see section 14)

A paper entitled "Determination of persistence, movement, and degradation of
hexazinone in selected Canadian boreal forest soils" by Roy, D.N., S.K. Konar, D.A.
Charles, J.C. Feng, R. Prasad and R.A. Campbell was published in J. Agric. Food Chem.
(see section 14)

A paper entitled "Red pine release and residue persistence after hexazinone spot gun
treatment in northern Ontario" by Prasad and Feng was submitted to Weed Technol. for
publication.

A paper entitled "Fate of glyphosate in a Canadian forest watershed. Part 1: aquatic
residues and off-target deposit assessment” by Feng, Thompson, and Reynolds was
submitted to J. Agric. Food Chem. for publication.

A paper entitled "Fate of glyphosate in a Canadian forest watershed. Part 2: persistence
in foliage and soils" by Feng and Thompson was submitted to J. Agric. Food Chem. for
publication.

Paper,” Effect of selected forestry herbicides on ectomycorrhizal development and
seedling growth of lodgepole pine and white spruce under controlled and field
environment.”" (Accepted for publication in Eur. J. For. Path.; galley proofs received and
sent back to the Journal.)

Present Status of Study:

The herbicide environmental Impact study has progressed well during the last 4 years. Several
new herbicide application systems were evaluated for drift control or for reducing the amount
of herbicide used in research trials. Vegetation, soil, soil leachate, water, and sediment samples
have been collected for the last 3 years after the herbicide application in the fall, 1986.
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Residues of hexazinone and its metabolites were analyzed for all samples collected during and
before 1988. New methodologies for determining the hexazinone residues in soil and
vegetation were developed.

A total of 7 journal papers, 2 government reports, and 14 Expert Committee on Weeds (ECW)
research reports were published. In addition, a total of 9 journal and proceeding papers and
information reports were published in collaboration with FPMI.

The journal papers were related to the effect of glyphosate, hexazinone (Velpar and
PRONONE 10G), and triclopyr on the seedling growth and mycorrhizal fungi; the distribution
pattern of PRONONE 10G granules from aerial and ground applicators; the release of
hexazinone from PRONONE 10G granules under laboratory and field conditions; vertical
movement of hexazinone residues in soil leachate; and the application of liquid hexazinone
(Velpar L) by a logarithmic sprayer. A status report on the environmental impacts of the
vegetation management project (Canada-Alberta FRDA) and a final research report for the
Canada-Alberta FRDA project were prepared. The ECW research reports as well as platform
presentations at its annual meetings were intended for the purpose of technology transfer to
allow forester, forestry managers, forestry industries, chemical company, and regulatory
agencies making decisions on the proper and responsible use of forestry herbicides. As the
role of FPMI within ForCan in herbicide research is recognized as to accelerate the
development of new herbicides, to refine and improve methods of utilizing existing products,
to improve application technology, and to enhance effectiveness of the herbicides while
minimizing the impact on the forest ecosystem, the continual collaboration with FPMI is
therefore deemed to be essential, and 9 papers related to herbicide research were thus
published.

In addition, S journal papers on the residue sampling technology, the environmental fate and
impact of forestry herbicides (in collaboration with FPMI), and the effect of hexazinone on
ectomycorrhizal development and seedling growth in lodgepole pine and white spruce under
laboratory and field conditions were also prepared and submitted to scientific journals for
publication. A permit application has been made to apply PRONONE 10G by using a newer
tractor-mounted granule applicator to the crop release plots of the Grande Prairie study in
spring 1989. The plots were monitored for the herbicide deposition rates and granule
distribution pattern, as well as the off-site movement and persistence of herbicide residues in
the low, wet areas where soil samples will be taken on an on-going bases for two years after
application. The sampling of vegetation for stem density and cover (Method I) is scheduled
for 1990/91. The final vegetation sampling of site preparation plots (Method II) is scheduled
for 1991/92 (Sth year); those of crop release plots (Method I) is scheduled for 1994/95 (S5th
year).

The wet chemistry laboratory (Room M109) was renovated to upgrade the ventilation system
and to improve the safety of working environment. Two bench top fumehoods (Class A) and
new exhaust pipes and fans were installed.

Consultation and advice were provided to various provincial, federal and industrial agencies on
a continuing basis. Under technology transfer, available information was communicated in the
form of published papers, reports and presentations at professional meetings.
Acknowledgements were received from chemical industries who had been successfully
registered their products by including research results of our studies as the support.
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Goals for 1990-91:

1.

10.

11.

12.

13.

Receive training on computer analysis from NOR-13 and process weather data collected
hourly for 3 years since July, 1986, including air temperature, relative humidity, amount
of rainfall, soil temperature and moisture at two different soil depths. (C. Feng)

Analyze samples of vegetation, soils, and soil leachate collected in the Method II areas
in 1989; perform analysis of 1989 soils treated with hand-planted inoculated Pronone
granules; and initiate analysis of run-off soils from the Method I areas (a new study
initiated in 1989). (J. Feng, C. Feng)

Collect soil samples from the Method I area, Grande Prairie, for monitoring the off-site
movement and persistence and leaching of hexazinone (applied as PRONONE 10G) in
low, wet area. (Continuation of 1985-90 Canada-Alberta FRDA study) (J. Feng)

Collect soil samples from the Method II area, Grande Prairie, treated with spiked
PRONONE granules in 1986, until residues reduced to non-detectable level as agreed
by the coordinators of the Grande Prairie Vegetation Management Project, including
NoFC, AFS, and Alberta Environment. (Continuation of 1985-90 Canada-Alberta
FRDA study) (J. Feng, C. Feng)

Prepare a manuscript for a Journal publication on the persistence of hexazinone and its
metabolites in vegetation. (Sidhu, J. Feng)

Prepare a manuscript for a Journal publication on the effects of hexazinone on nutrient
status in foliage of boreal species. (Sidhu)

Publish a paper, "sampling for zero-time hexazinone residues in forest soils for
dissipation study”, in collaboration with S. Navratil. (J. Feng)

Publish three papers in collaboration with FPMI and PFC (via FPMI) on the
environmental impact of forestry herbicides, hexazinone and glyphosate. (J. Feng)

Complete the study and prepare a report on the hexazinone degradation in air-dried soil
during cold storage. (J. Feng)

Sample vegetation for hexazinone and brush-saw effect of treatments in the crop release
area (Method I, Grande Prairie). (Sidhu)

Participate in the CAPCO-National Check Sample Program (CAPCO=Canadian
Association of Pest Control Officials) as the coordinator for forestry herbicides,
coordinate and conduct check sample studies, and publish results (J. Feng). Modify and
streamline analytical methods for herbicide residues. Initiate and maintain laboratory
Quality Assurance programs. A-Base. (J. Feng, C. Feng)

Provide information and advice and contribute to the report on the wildlife implications
of the use of hexazinone as a forestry herbicide. (Sidhu, J. Feng)

Provide information and advice to federal, provincial and industrial agencies in the
region on environmental effects of the use of herbicides in forestry. Participate in
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various committees (ECW-Soil Residue Carry-over Committee, For. Can. Weed
Management Working Group and other scientific committees). A-Base and Alberta
FRDA. (Sidhu, J. Feng)

NOTE: THE FOLLOWING GOALS DEPEND ON THE APPROVAL OF NEW FRDA.

14. Initiate a new study on the modelling of temperature effect on hexazinone degradation
in soils. Manitoba-FRDA. (J. Feng, C. Feng)

15.  Initiate a new study on the modelling of hexazinone leaching in soils. Manitoba-FRDA.
(J. Feng, C. Feng)

16. Initiate a new study on the effect of hexazinone on vegetation changes and residue
persistence and movement in three different types of Manitoba soils. Manitoba-FRDA.
(Sidhu, J. Feng)

Publications 1989-90:

Journal:

Feng, J.C.; Ehrentraut, G.B.; Drew, T.J. 1989. Deposition of hexazinone from a logarithmic
sprayer. J. Environ. Sci. Health B24(5):525-537.

Feng, J.C.; Sidhu, S.S. 1989. Distribution of blank hexazinone granules from aerial and
ground applicators. Weed Technol. 3:275-281.

Kreutzweiser, D.P.; Kingsbury, P.D.; Feng, J.C. 1989. Dirift response of stream invertebrates
to aerial applications of glyphosate. Bull. Environ. Contam. Toxicol. 42:331-338.

Roy, D.N.; Konar, S.K.; Charles, D.A.; Feng, J.C.; Prasad, R.; Campbell, R.A. 1989.
Determination of persistence, movement, and degradation of hexazinone in selected
Canadian boreal forest soils. J. Agric. Food Chem. 37:443-447.

Sidhu, S.S.; Chakravarty, P. 1990. Effect of selected forestry herbicides on ectomycorrhizal
development and seedling growth of lodgepole pine and white spruce under controlled
and field environment." Eur. J. For. Path. (in press)

Sidhu, S.S.; Feng, J. 1990. Final report Canada-Alberta Forest Resource Development
Agreement (FRDA): Forest Vegetation Management R&D Program - Environmental
Impacts and Residue Chemistry. March 1990.

Others:

Feng, J.C. 1989. Granular herbicide application by helicopter equipped with an bucket
spreader. Expert Comm. Weeds, West. Can. Sect. Res. Rep. 3:212.

Feng, J.C.; Ehrentraut, G.B.; Drew, T.J. 1989. Evaluation of a logarithmic sprayer for
herbicide application in forestry research trial. Expert Comm. Weeds, East. Can. Sect.
Res. Rep. 3:
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Feng, J.C.; Feng, C.C. 1989. Persistence of hexazinone two years after application in silty clay
soil. Expert Comm. Weeds, West. Can. Sect. Res. Rep. 3:191.

Feng, J.C.; Navratil, S. 1989. Evaluation of a new soil sampling method for herbicide residues
immediately after spraying. Expert Comm. Weeds, West. Can. Sect. Res. Rep. 3:192.

Feng, J.C,; Sidhu, S.S.; Feng, C.C. 1989. Persistence and leachability of hexazinone in deep
soils. Expert Comm. Weeds, West. Can. Sect. Res. Rep. 3:193.

Feng, J.C.; Sidhu, S.S.; Feng, C.C. 1989. Performance of a commercial granular applicator in
hexazinone application. Expert Comm. Weeds, West. Can. Sect. Res. Rep. 3:211.

Payne, N.J.; Feng, J.; Reynolds, P.E. 1989. Off-target deposits and buffer zones required
around water for various aerial silvicultural glyphosate applications. Expert Comm.
Weeds, West. Can. Sect. Res. Rep. 3:218.

Sidhu, S.S.; Feng, J.; Feng, C. 1989. Persistence and levels of hexazinone residues in some
plant species. Expert Comm. Weeds, West. Can. Sect. Res. Rep. 3:221.

Environmental Implications:

The NoFC Environmental Screening Committee has evaluated the proposed study activities.
On the basis of information provided by the study leader, the committee concludes that these
activities are not potentially detrimental to the environment. (For Environmental Implications
of herbicide application, also see NOR-10 & NOR-36-02-01).

Duration:
Start: 1985 Completion: 1992

Resources 1990-91:

PYs: Prof.: Sidhu 0.7
Feng, J. 0.9

Feng, C. 1.0

Tech.: Fairbarns 0.7
Total: 3.3
Student: 0.6

O&M: $§140K
Capital: § 1.6 K

Alberta-FRDA (Canada Alberta Agreement)

O & M: § Nil
$ Nil (service contract PY)
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NOR-7-05
FORESTRY CANADA
STUDY WORK PLAN
1990-91
Responsibility Centre: NORTHERN FORESTRY CENTRE
March 7, 1990

1. Project: Environmental Effects of Chemical Substances and Vegetation Management

2. Title: Nutrient cycling and dynamics, in relation to chemical substances and silvicultural
practices.
3. New: Cont.: X 4. No.: NOR-7-05

5. Study Leader: D.G. Maynard
6. Key Words: Nutrient cycling, nutrient uptake, herbicides, ecosystem stability, tree growth

7. Location of Work: Region wide, emphasis on Alberta

8. Problem Analysis:

Much of Canada’s previously harvested forests are significantly understocked and the use of
chemical control (eg herbicides) of weed species is seen as one of the major tools that can be
used to establish a comercial forest. Environmental groups have expressed their concern about
the spraying of herbicides and what effects may occur as a result. The forest industry and
Provincial Regulatory Agencies would like to use this silivicultural tool but lack essential
scientific information on either the direct effects on various ecosystem processes and
components (e.g. decomposition of organic matter) or the long-term influence on fundamental
ecosystem functioning (nutrient cycling and uptake). This information is essential if the forest
resource is to be managed for sustained yields in an environmentally acceptable and ecologically
stable manner.

Soil is fundamental to any forest management and productivity strategy. Present and future
concerns will be the result of new technologies or of intensification of forest management in
areas where relevant information is lacking. Management strategies such as whole tree
harvesting, shorter rotations, and intense site preparation such as herbicide applications, are
being proposed. Increased nutrient losses associated with harvest raises questions about
adequate long-term soil supplies for future stands and hence productivity declines. At present
we can not answer questions regarding long-term productivity of most sites. There are few
appropriate analytical procedures, sampling is often inadequate and published estimates of soil
supply are not always meaningful as the information has been determined on unmanipulated,



undisturbed stands. In addition, if the proposed scenario of increased temperatures within the
next 50 to 100 years (climate change) occurs then many of our current management strategies
with respect to nutrient dynamics will be inadequate. If the optimum management and
protection of forest resources is to be assured, studies on the effects of climate change on
nutrient cycles, especially their inorganic/organic transformations are required.

Soil factors may also play a role in the incidence of certain diseases particularly, root rots.
Armillaria root rot is one of the most important diseases of coniferous regeneration in Canada.
Different soils based on site productivity have been found to have variable incidence of
Armillaria root rot; however, the soil properties (if any) associated with conduciveness or
suppression of the disease have not been identified. It would be desirable from a forest
management perspective to be able to hazard rate sites for Armillaria root rot before
regeneration takes place.

9.  Study Objectives:

1. Determine the influence of herbicide applications on the decomposition of organic
matter and nutrient cycling within forest soils.

2. Determine the transformations and fractionation of nitrogen, phosphorus and sulfur in
relation to the cycling of these elements in forested ecosystems as affected by herbicide
applications.

3. To determine the relationship between nutrient stress and Armillaria root rot in

lodgepole pine (in collaboration with Dr. Ken Mallett, NOR 11).

4. Provide federal, provincial, and industrial resource managers with advice on the
environmental effects of the use of various silvicultural practices.

10. Goals for 1989-90:

L Complete a report for publication as a journal article or Information Report on the
impact of silviculture practices on nutrient cycling in mixed woods.(Maynard, carried
over from 1988-89)

2. A journal article on the result of the hexazinone (Velpar) growth chamber study will be
completed and submitted for publication. (Maynard)

3. Complete an interim report on the nutrient status of the soil before and after herbicide
application in the operational plots. (Maynard)

4, Continue to monitor the soils, zero-tension lysimeters, and litter fall collectors in the
nutrient cycling field site. Analysis of the litter bag samples, soils and foliage is on-going.
(Maynard, Sidhu)

S. Complete the analysis of the soils collected from Block 2 of the operational field study
and prepare an interim report. Further reporting will depend upon the results of this
study plus information obtained in the growth chamber and smaller nutrient cycling field
plots. (Maynard)
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6. Prepare a file report on the results of the Philom Bios phosphorus biofertilizer study.
(Maynard in cooperation with 1. Edwards)

7. Review information available on soil management and nutrient supply with respect to
long-term site productivity in a mixed- wood forest. (Maynard)

Added goal:

8. Conduct a preliminary survey on conifer stands in the Hinton and Whitecourt areas to

determine if there is a relationship between soil nutrient status and the incidence of root
rot. (Maynard, in cooperation with K. Mallett, NOR 11)

11. Accomplishments in 1989-90:

1.

Most of the current literature has been collected. An outline on the main sections to
be covered has been prepared. The report will focus on the information available on
soil nutrient dynamics in the boreal mixedwood and indicate areas where more reseach
is needed. It is expected that this report will be useful in developing the proposed new
study for NOR 07. (Maynard)

The analysis of the soil and plant samples has been completed. Collation and statistical
analysis of the data is being done. A title on the "Effect of hexazinone on nutrient
dynamics in a postharvest aspen regeneration” has been submitted for prsentation at the
Canadian Society of Soil Science Meetings in July, 1990. A journal manuscript on these
results will be completed and submitted for review in the new fiscal year. The results
of the study indicate that the microbial populations responsible for the transformations
(mineralization and immobilization) of N, S, and P were not affected by Velpar. An
interesting aspect of the study indicated that the aspen litter has the potential to release
large amounts of mineral (NO; and NH,) N under certain temperature and moisture
conditions. (Maynard)

An interim report on the effects of Pronone on the nutrient balance in the LFH has
been completed and included in the final FRDA report. This report is based on the
preliminary finding from the operational plots (goal #5), nutrient cycling plots, and the
growth chamber study. The results indicate that for at least two years post-herbicide
application the nutrient regime of the LFH in the 4 kg ha’ plots has been altered.
Extractable nutrients and litter fall nutrient concentrations indicate the changes in the
nutrient concentrations of the LFH are due to changes in the litter fall quality and
quantity and decreased nutrient uptake (ie less vegetation less nutrient demand).
(Maynard)

The smaller nutrient cycling plots were sampled twice, in June and September 1989. It
was an extremely moist summer in the Grande Prairie area and there was some difficulty
in getting representative samples. Analysis on the LFH samples for all years has been
completed and work is continuing on the mineral soil samples. Results to date indicate
an increase in mineral N concentrations of the LFH suggesting a reduced demand for
N as a result of reduced vegetation cover. This has implications with respect to
herbicide management (ie site preparation versus release) and also potential nutrient
losses. (Maynard)
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3. The LFH soil analysis for all years and the mineral soil analysis for 1986 and 1987 has
been completed. Work is continuing on the analysis of the mineral soils sampled in
1988. The results from the operational plots were incorporated with the results of the
smaller field study (goal #3) and included in the section on soil nutrients for the final
FRDA report. (Maynard)

6. A report was prepared and submitted to Philom Bios on the results of the biofertilizer
growth chamber study. The results found no postive effect of the biofertilizer (fungus)
on the growth and P uptake of pine and spruce, or extractable soil P concentrations.

7. A review of the information on ecosystem productivity in mixed wood forests was carried
out. The information collected formed the basis for the nutrient dynamic section of a
new proposal for NOR 07 (in cooperation with S.S. Sidhu). In addition some of the
information reviewed will be incorporated into the paper on nutrient cycling in mixed
woods (goal 1, 1990-91).

8. A preliminary survey was set up to determine the possible link between Armillaria and
nutrient status. Foliage and soil samples were collected from infected and uninfected
trees on one site in the Hinton area and three sites in the Whitecourt area. Preliminary
results found significantly lower concentrations of N, S, and Ca in the foliage of trees
affected by Armillaria. A greenhouse study has been designed to look at the
relationship between nutrient stress and Armillaria root rot.

Present Status of Study:

The operational herbicide study plots were not sampled in 1989. Analysis of the 1986 and 1987
samples and the 1988 surface organic horizons (LFH) are complete. Work is continuing on the
1988 mineral soil analysis. An interim report comparing pre- and post-herbicide nutrient
concentrations on the operational plots has been completed and is included in the final FRDA
report. The analysis of the soil from the growth chamber study was completed and analysis of
the data is continuing. A journal article on the results of the growth chamber study is being
prepared. Two soil samplings in June and September of 1989 were done on the smaller
nutrient cycling field plots; however, 1989 was a very wet year and sampling of these plots was
difficult. Analysis of the LFH samples for all years is completed and analysis of the mineral
soils is continuing. In 1989 there was some recovery of the vegetation in both herbicide
treatments although the understory cover was considerably less than in the control. Preliminary
results of these studies indicate that the herbicide effects soil nutrients through changes to the
litter fall quality and quantity and by reduced uptake of nutrients by vegetation. The growth
chamber results indicate there were no effects either positive or negative on the mineralization
of N, S, and P. Differences in the soil nutrients of the LFH were observed up to two years
following the herbicide treatment on the operational plots; however, it is not known what the
longterm implications on ecosystem productivity are.

Goals for 1990-91:

1. Prepare and submit for review by October, 1990 a journal review article on the impact
of silviculture practices on nutrient cycling in mixed woods. (Maynard, carried over from
1989-90)
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Prepare and submit for review by July 1990, a journal article entitled " The effect of
hexazinone (Velpar) on the mineralization of N, P, and S from aspen litter". (Maynard,
carried over from 1989-90)

Present a paper entitled "Effect of hexazinone on nutrient dynamics in a postharvest
aspen regeneration” at the Canadian Society of Soil Science Meetings in Penticton, B.C.
July 22-26, 1990. (Maynard)

Continue to monitor the soils, zero-tension lysimeters, and litter fall collectors in the
nutrient cycling field site. Analysis of the litter fall, soils and foliage is on-going.
(Maynard)

Complete the analysis of the soils collected from Block 2 of the operational field study.
Prepare a journal article or report on the results of the operational plots study.
(Maynard)

Initiate and complete a greenhouse experiment to determine the relationship between
nutrient stress and Armillaria root rot in lodgepole pine. (Maynard, in cooperation with
K. Mallet, NOR 11)

Depending upon approval of funding under a new Alberta FRDA, plan and design a
new study on "Baseline ecological trends in vegetation and soils and changes a s a result
of forestry practices” (in cooperation with S.S. Sidhu).

Publications:

Nil

Environmental Implications:

The NoFC Environmental Screening Committee has evaluated the proposed study activities.
On the basis of information provided by the study leader, the committee concludes that these
activities are not potentially detrimental to the environment.

Duration:

Start:

1986 Completion:1992

Resources 1990-91:

PYs: Prof. Maynard 0.7

Sidhu 0.1

Tech.: Radford 0.3

Total: 1.1

Term/Student: 0.0
O&M: $§60K

Capital: Nil
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NOR-11-01

FORESTRY CANADA
STUDY WORK PLAN

1990-91

Responsibility Centre: NORTHERN FORESTRY CENTRE

Date: February 23, 1990
1. Project: Forest Insect and Disease Surveys and Management Systems
2. Title: Forest Insect and Disease Surveys
3. New: Cont.: X 4. No.: NOR-11-01
S. Study Leaders: H.F. Cerezke and W.J.A. Volney

6. Key Words: Detection, parasites, predators, hosts, damage impact, biological control, tree
damage agents, acid rain, tree pest extension, parks, Geographical Information
System, pest depletion losses, FIDS/INFOBASE, plantations, nurseries, forest
ecosystems, survey methods, plant quarantine, Pinewood namatode

7. Location of Work: Northwest Region
8. Problem:

Forest Insect and Disease Surveys (FIDS) and detection in Canada date back some 50 years.
During this period of continuous operation, a wealth of information has accumulated that
provides an historical record and knowledge base of native and introduced insect and disease
species inhabiting forests and trees, their distributions, damage effects on trees, natural control
agents, life cycle development and behavior within the Northwest Region. The data are gathered
by a wide variety of established sampling, collecting and processing procedures that have been
developed over a long period of time. Application of these procedures provides an efficient
means of continually updating the knowledge of forest insect and disease infestations and other
forest disturbances within the region, and to satisfy nationally directed surveys such as acid rain
monitoring, pest outbreak prediction and plant quarantine concerns. The procedures also
provide the basis for generating forest pest caused loss estimates, in pest risk analyses, in
assessing pest controls, and in implementing integrated pest management strategies. During the
period, 1976 to 1980, FIDS data helped identify annual tree mortality loss estimates in Canada
from insects and diseases to be of the order of 77 mil. m® per year, and additional losses in
growth reduction to be of a similar magnitude.

The survey, identification, reporting and prediction of losses due to insects, diseases and other
damage agents forms an integral part of intensive forest management and other land use
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interests, and must be maintained on an annual basis because of the dynamic nature of pest
populations, forest growth and development. The combined objectives of the FIDS program are
to assist in the overall wise use and management of forests within the region by providing basic
on-going information for integrated pest management and protection of forests.

The encorporation of sound pest management strategies by regional clientele rely heavily upon
an efficient and comprehensive FIDS operation. To meet this need the various functions of FIDS
require a continual updating to encorporate new technologies such as insect pheromones, GIS
systems applications, improved data recording and processing, and improved pest
sampling/monitoring procedures.

9. Obijectives:

1. To gain an improved and updated knowledge of forest insects and diseases in the region to
help minimize their damage impact effects on trees and forests, provide an advisory service
to regional and national management agencies and the public, contribute to FIDS national
and provincial overviews of important pest conditions and FIDS/INFOBASE, and compile
pest loss data to support FORSTATS.

2. To support research and plant quarantine activities with historical records, collections and
observations.

3. To contribute to nationally directed surveys such as Acid Rain National Early Warning
System (ARNEWS) and pinewood nematode.

4. To provide management agencies with pest identification, control and impact assessment
services relating to effects of insects, diseases, climatic influences and pollutants on trees and
other forest vegetation.

10. Goals for 1989-90:
1. Survey, map and report on major forest pests of the region:

Mountain pine beetle in Saskatchewan, Alberta and the Rocky Mt. national parks;
Spruce beetle, mostly in Alberta;

Spruce budworm region wide;

Jack pine budworm in the three prairie provinces;

Forest tent caterpillar in the three prairie provinces;

Other pest and damage agents as requested or identified. (FIDS Staff)

mo a0 o

2. Conduct special surveys:

a. Dutch elm disease and vectors in Alberta and Manitoba as required;

b. Parls Canada; general surveys as in previous years;

c. Selected provincial parks; surveys, collections, identifications and technology transfer as
requested;

d. Spruce budworm pheromone field trials (pending review of past several years data);

e. Insect and disease concerns in provincial forest nurseries;
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f.  Other insect and disease problems as requested or identified. (FIDS Staff)

Publish 1987 and 1988 FIDS reports and submit to Editor the 1989 FIDS report. Urge
publication of the 1986 FIDS report, now with Editor. (Emond, Cerezke, other FIDS Staff)

Continue training of FIDS staff on GIS system and map digitizing, and summarize data on
regional pest depletion losses to 1989. Complete pest depletion loss exercise for period
1981-87. (Volney, Amirault, Cerezke, Mallett, FIDS Staff)

Provide pest extension services and technology transfer of information to regional clientele
as requested, provide pest identification, diagnostic and advisory services on tree and shrub
pests, and arrange for technology transfer workshops as required.  (Staff of NOR-11)

Conduct pest surveys in designated genetic and tree improvement plantations and other high
value stands as requested by client agencies and report. (FIDS Staff)

Represent Forestry Canada and NoFC on various national, regional and provincial forest
pest and related insect and disease committees and advisory groups. (FIDS Staff)

Organize and conduct a Regional Insect and Disease Technical Advisory Committee meeting
in Yellowknife, NWT, and prepare a report of recommendations for presentation to the
Senior Regional Advisory Committee. (Volney, Cerezke, FIDS Staff)

Re-survey all ARNEWS plots in the region for presence of forest pests and tree damage.
(FIDS Staff)

Serve as FIDS Head of NOR-11-01 (Cerezke), and provide functional guidance and
supervision of studies initiated under the Federal-Provincial FRDA’s in the Northwest
Region. (Volney, Cerezke)

Complete any required editorial changes of two chapter contributions submitted to Dr. J.A.
Armstrong for: "Aerial control of forest insects in Canada". (Cerezke, Volney, Pendrell-
MFC)

Revise and submit for review for an Information Report: "The forest insect and disease
survey sampling methods and survey techniques, prairie provinces and the Northwest
Territories". (Moody, Emond).

Compile listing and stand inventory data on registered PSP’s in Manitoba and identify which
ones can be used for long term insect and disease monitoring and impact assessment.
(Volney, Grandmaison)

Obtain from Alberta, in cooperation with Timber Management Branch, file data on all
established provincial PSP’s to identify selected locations for establishment of longterm
insect and disease monitoring and impact plots. (Volney, Cerezke, FIDS Staff)

Conduct survey trials for pests in young high value conifer stands to test out a new survey
sampling procedure now being developed under contract by Silvicom Consulting. (Amirault,
FIDS staff)
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Continue to develop an MOU with Manitoba and initiate similar MOU’s with Saskatchewan,
Alberta and the Northwest Territories. (Volney, Cerezke).

Added Goals:

17.

18.

19.

20.

Request by FORCAN, HQ, to provide information on wood borer/grubhole damage in
Canadian softwood lumber for European export markets, and in relation to the pinewood
nematode issue. Request also from Agriculture Canada, Plant Health Directorate, Ottawa,
for attendance at technical sessions and to provide illustrative and text materials for training
quarantine inspection staff. (Cerezke).

Request from Alberta Forest Service to participate in public information technical
presentations on spruce budworm in northern Alberta. (Cerezke).

Undertake revisions and review of contract report by J.Petty ("Insect and Disease
Infestations on Forest Lands in Alberta"), in cooperation with T. Singh (NOR-28-07 Study)
for final report. (Cerezke).

Participate in peer review process of FIDS project at Great Lakes Forestry Centre.
(Volney, Cerezke).

11. Accomplishments in 1989-90:

1.

Surveys were completed region-wide for spruce budworm, jack pine budworm and aspen
defoliators, and bark beetles were monitored in suspect locations. (FIDS Staff)

a) surveys of mountain pine beetle were completed in the Rocky Mt. Nat’l Parks,
southwestern Alberta and Cypress Hills.

b) No active infestations of spruce beetle were reported.

c) Infestations of spruce budworm increased in all jurisdictions. Assistance was provided
to Alberta Forest Service in egg-mass and population census surveys, and in pre/post
spray monitoring.

d) Only a small infestation of the jack pine budworm was noted in central Alberta.

e) The forest tent caterpillar defoliated an estimated 2.3 mil ha in the three prairie
provinces, showing decreases in Alberta and Saskatchewan and increases in Manitoba.

f) Infestations of Bruce spanworm, large aspen tortrix, aspen leaf beetles, Hypoxylon
canker, Armillaria root rot and dwarf mistletoe necessitated additional surveys.

a) Assistance provided to Alberta Agriculture for surveys.

b) General pest surveys were conducted in all 5 Rocky Mt Nat’l Parks. Bark beetle surveys
were conducted in Jasper N. P. in areas of heavy pine and spruce blowdown, and to
confirm negative invasion of mountain pine beetle.

c) Selected provincial parks were surveyed for forest tent caterpillar, spruce beetles and
tree decline.

d) Spruce budworm pheromone traps were placed in about 20 locations to monitor moth
populations; one group for the national pheromone tests, the other as a cooperative
trial with Pacific Forestry Centre.
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e) A seed orchard in Saskatchewan and the provincial tree nursery in Alberta were
monitored for pests and reported on. (FIDS Staff)

. The 1989 regional FIDS report was completed, reviewed and is now with Editor. A
condensed version is in preparation for the national FIDS report. (Edmond, Cerezke)

. Training of a FIDS Ranger on GIS technology and map digitizing was continued and is on-
going. All FIDS historical maps from 1974 to 1989 have been digitized. Regional factors to
be used in the pest depletion exercize for period 1981-1987 have been summarized and are
being standardized nationally (re meeting in Ottawa Feb. 8-9, 1990). (Amirault, Volney,
Cerexke, Mallett)

. Tree pest extension information was provided in response to over 2000 client requests for
insects, diseases and other tree damage agents in nurseries, shelterbelts, forests, mill yards,
plantations and ornamental trees and shrubs. Other technology transfer contributions
include the following: (FIDS Staff)

- several news media interviews (newspaper, radio) on forest tent caterpillar and spruce
budworm.

- Two pruning course presentations for provincial training program.

- Seven public meeting presentations on forest tent caterpillar.

- Three general tree pest workshops, including herbicide use.

- Lectures on forest pests were given to forest entomolology students at Univ. Alta.

- Workshop on insect pests was presented to staff at Pine Ridge Forest Nursery, Alberta.

- Three-day workshop on forest pests and management presented to provincial/industry
staff at Hinton Forestry School. _

- Workshop on forest pests presented to staff at Alberta Forest Service, Timber
Management Branch.

- Workshop on tree pests presented to students at Olds College, Alberta.

- Training session on spruce budworm sampling and damage estimation provided to Alta.
Forest Service staff, Footner Lake Forest, Alberta.

- Two training sessions provided to provincial and industrial field staff on pest
identification and sampling procedures in plantations.

- Workshop on tree/shrub pests and damage presented at Yellowknife, NWT.

- Coded lists of potential insect and disease pests in spruce and aspen plantations
prepared for Manitoba Natural Resources.

- Public awareness information session on spruce budworm provided in Grande Prairie
Forest, along with display materials.

- Texts of several NoFC Pest Leaflets revised: Spruce budworm, Forest tent caterpillar,
Aphids, and spruce spider mite.

- Contributions made toward Forest Insect and Disease Notes (Tech. Transfer Note)
issued in April, July and December, 1989.

Detailed pest surveys were conducted in 7 tree genetic plantations in Alberta and results
were reported; two additional plantations were assessed for rootcollar weevil damage and
control. One plantation in Saskatchewan was surveyed and pest conditions reported on.
(FIDS Staff)
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The following meetings and committees were attended and reported at:

- Jack pine budworm support systems; Minneapolis, Minn. and texas College Station.
(Volney)

- Forest Pest Control Forum (plus FIDS Heads meeting, Pheromone Workshop,
Pinewood nematode review) Ottawa.(Cerezke)

- FIDS Heads Meeting, Sault Ste. Marie (Cerezke)

- Four meetings (Edmonton and adjacent counties) on Forest Tent Caterpillar Advisory
Group. (Emond, Gates)

- Meeting with Muttart Conservatory staff, Edmonton. (Emond)

- Alberta Pest Control Advisory Board, Edmonton. (Emond)

- Four meetings on development of provincial (Alta.) pest emergency measures were
attended, Edmonton. (Cerezke)

- Attended meeting withm Alta. Agriculture to discuss provincial pest survey needs and
methodology, Edmonton. (Cerezke)

In addition, reports were prepared for the following, but meetings were not attended:

- Western Committee on Crop Pests: updatings were provided for two chapters for 1990
control of tree/shrub insect pests, and for insects attacking seasoned wood. (Cerezke)

- Report on 1989 status of forest insect and disease pests in Alberta to Alberta
Horticultural Advisory Committee (Cerezke)

- Saskatchewan Advisory Council on Pest Control (Still)

Organized, conducted and reported at Regional Forest Insect and Disease Technical
Advisory meeting in Yellowknife, NWT., and a summary was prepared and presented at the
Senior Regional Advisory Committee. (Volney, Cerezke, Mallett, Amirault, FIDS Technical

Staff)

Eleven of the 12 regional ARNEWS plots (one lost in forest fire in 1989) were visited and
surveyed for pests and damage; data sheets completed up to 1988 have been compiled and
sent to PNFI for data entry/analyses. Base plot data were provided in early 1989 and were
published in a PNFI Inf. Rep. (FIDS Staff)

Many duties were carried out as FIDS Head for Northwest Region. (Cerezke)

Two chapter contributions for Dr. J.A. Armstrong book "Forest Insects in Canada” were
reviewed locally and submitted to Ottawa. (Cerezke, Volney)

The second draft of the manuscript "The forest insect and disease survey sampling methods -
----- Northwest Territories” was revised by B. Moody and J. Emond and reviewed locally.

Seventy five permanent sampling plots of Manitoba Natural Resources were monitored for
pests and their damage, as part of cooperative program aimed at obtaining long-term pest-
caused depletion losses. (Grandmaison, Volney)

This task was deferred, based on discussions with AFS, Timber Management Branch.

Detailed surveys were conducted in 3 young stands in Alberta, and one each in
Saskatchewan and Manitoba to describe pest and damage conditions. The data were
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provided to Silvicom Consulting as a contract for FC to design and develop statistically-based
survey sampling procedures in young high-value stands. The final report is in preparation.
(Amirault, Volney, FIDS Staff)

16. Four MOU’s detailing forest pest survey responsibilities between provincial/Territories and
FORCAN were completed for the Northwest Region, and have all been signed by the
respective authorities. (Volney)

Added Accomplishments in 1989-90:

17. Three meetings were attended, two in Ottawa, one in Edmonton and technical presentations
were made at all three, dealing with grubhole control in Canadian green coniferous lumber
for export to European community markets. All were related to the Pinewood nematode
issue and its vector relationships, primarily with Monochamus species of woodborers. Slide
and corresponding text materials were loaned to Agriculture Canada, Plant Protection
Directorate, for preparation of a video that is now being used by Plant Quarantine staff,
Canadian exporters of coniferous wood and organizations such as the Alberta Forest
Products Association. (Cerezke)

18. A week-long technical presentation session on the spruce budworm is pla