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Executive Summary
Forest productivity of many coastal forests has been improved by fertilizer application.  The Salal Cedar
Hemlock Integrated Research Program (SCHIRP) was launched to verify and quantify this response.  The R600
SCHIRP installation was established to determine the response of conifers to fertilization applications during
stand establishment.  This installation includes two species, western redcedar and western hemlock, on two
ecosystems, the S1ch and S1ha on northern Vancouver Island receiving either no fertilizer or a full fertilization
regime.  The project addresses the problem of predicting response to silviculture treatments; the number one
problem identified in British Columbia’s 2000 gap analysis, and will assist in investment decisions.

Analysis of the 15-year foliar nutrient concentrations indicated that all treated plots were moderately to severely
nutrient deficient for nitrogen.  Foliar nutrient concentrations of phosphorous revealed slightly deficient to
adequate levels.  Thus, a broadcast application of nitrogen was undertaken.

Introduction
Forest productivity is improved by the deployment of fertilizers in many ecosystems.  Greater volume and value
of wood at final harvest and reduced time to operability are realized from this treatment.  This has been well-
documented for Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco), particularly in mid- to late-rotation (Miller
and Harrington 1979, Miller and Reukema 1974, Miller and Pienaar 1973).  Other benefits include reduced time
to freedom from regulatory adjacency constraints when fertilizer is applied to stands during the stand
establishment phase.

Salal-dominated ecosystems in the stand establishment phase have proven to respond favourably to fertilizer
applications on northern Vancouver Island (Blevins and Prescott 2002, Bradley et al 2000, Prescott and Brown
1998, Prescott 1996, Prescott and Weetman 1994, Weetman et al 1994, Weetman et al 1989).  The favourable
response initially reported from northern Vancouver Island studies for time of plant treatment has been confirmed
for these ecosystems on the west coast of Vancouver Island.  The response to fertilization at the sapling stage
has been illustrated by western hemlock (Tsuga heterophylla (Raf.) Sarg.), western redcedar (Thuja plicata
Donn ex D. Don), and Sitka spruce (Picea sitchensis (Bong.) Carr.) on northern Vancouver Island, and
confirmed in operational fertilization monitoring plots on southern Vancouver Island (van Niejenhuis 2003) and
central Vancouver Island (van Niejenhuis 2004).

The SCHIRP installation is a long-term project that has seen significant investment and repeated monitoring
since its establishment in 1988.  This trial is the oldest of a set of trials looking at the question of improving
productivity on these site types.  Analysis of the 15 year data indicates that the phosphorous treatment effect is
still apparent in foliar analysis, and slightly deficient or adequate levels of foliar phosphorous are reported
(Negrave 2004).  However, the nitrogen treatment effect, as expected from results of the demonstration trials
(Blevins and Prescott 2002), is no longer apparent on S1ch sites (Negrave 2004).  Comparison of the foliar
nitrogen content in the summaries provided by Negrave (2004) indicate that though a fertilizer effect is still
apparent on the S1ha plots, moderate to very severe nitrogen deficiency is indicated here as well (Ballard and
Carter 1986).

This project addresses the problem of predicting response to silviculture treatments, the number one problem
identified in British Columbia’s 2000 gap analysis.  This is re-iterated in the Forest Productivity Council’s “Forest
Productivity Strategy for 2001 – 2005”.  There the criteria to determine forest productivity priorities are listed as

•  “The potential influence that project or activity results may have on supply of timber and non-timber
resources.”

•  “Influence on forest management investment decisions.”

These projects will provide information to these criteria.  Forest managers dealing with these site types
continually seek the latest information to assist in the development of best management practices for these site
types.

Objectives
Western Forest Products Limited has championed fertilizer research in coastal British Columbia for nearly two
decades.  This project will continue that work by implementing the fertilization recommendations of the 15-year
analysis.  This will effectively deliver the full fertilizer treatment to all initially fertilized plots in the trial.
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Methods
The SCHIRP Installation consists of two interlocking (one set of control plots used for both trials) randomized
block designs examining species, planting density, scarification, and fertilization on two ecosystems.  Details of
the design and rationale are included in previous SCHIRP publications (Negrave 2004, Blevins and Prescott
2002, Prescott 1996, Prescott and Weetman 1994).  This design will be maintained with nitrogen re-fertilization
of all treatment plots.

Hand application of urea occurred between February 12 and March 24 of 2004.  The rate was nitrogen at 225
kg/ha.  Amounts of urea were weighed, packaged, and labelled for each plot, as per Table 1.

Table 1:  Urea applications.

Density Plot Area Urea (%N) Kg N (@225
kg/ha)

Kg Urea per
plot (@ 225

kg N/ha)

# Plots Total Urea
(kg)

Total Area

(ha)

500 sph 2,880 m2 46.6 64.8 139 16 2,224 4.6

1500 sph 1,764 m2 46.6 39.69 85 16 1,360 2.8

2500 sph 1,296 m2 46.6 29.16 63 32 2,016 4.1

5,600 11.6

Results
All treatment plots (F1) received a second broadcast fertilization treatment before the 2004 growing season.  The
treatment regime for treated plots is summarized in the workplan summary (APPENDIX 1).  No changes are
noted for the map, as all F1 plots and buffers were fully fertilized as per prescription.  The map is appended to
the report.

Discussion and Conclusion
The SCHIRP installation provides valuable information and aids the development of the forest fertilization
strategy on northern Vancouver Island.  This latest fertilizer application completes the intended fertilization
regime, as defined at this time.  Further monitoring will verify whether this fertilization strategy is adequate.
Further monitoring will also verify the projected volume response from this fertilization strategy.

To date this installation adequately compared the many factors in this factorial design.  This second broadcast
treatment cannot be tested against plots with only a single broadcast treatment and the controls, because the
design did not conceive of this at the outset.  Too few replicates would be available, and the design would fail.
Operational fertilization monitoring plots may provide some answers to this, but again replication limits those
findings.  This will be discussed with the silvicultural foresters and the SCHIRP research team to determine the
value in providing further information to this issue.
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APPENDIX 1:  Workplan summary.
Year Activity Rationale / Comment
<1988 Screening trials, demonstration

trials, literature reviews, needs
assessment.

Determine the probability of
response of Cw and Hw to
fertilization treatments.

1987-88 Establishment of area-based
fertilization and scarification trials
for volume analysis:
Plant 128 plots
4 reps Cw F0 Sc0 CH 2500 sph
4 reps Cw F1 Sc0 CH 2500 sph
4 reps Cw F0 Sc1 CH 2500 sph
4 reps Cw F1 Sc1 CH 2500 sph
4 reps Cw F0 Sc0 CH 1500 sph
4 reps Cw F1 Sc0 CH 1500 sph
4 reps Cw F0 Sc0 CH 500 sph
4 reps Cw F1 Sc0 CH 500 sph
4 reps Hw F0 Sc0 CH 2500 sph
4 reps Hw F1 Sc0 CH 2500 sph
4 reps Hw F0 Sc1 CH 2500 sph
4 reps Hw F1 Sc1 CH 2500 sph
4 reps Hw F0 Sc0 CH 1500 sph
4 reps Hw F1 Sc0 CH 1500 sph
4 reps Hw F0 Sc0 CH 500 sph
4 reps Hw F1 Sc0 CH 500 sph
4 reps Cw F0 Sc0 HA 2500 sph
4 reps Cw F1 Sc0 HA 2500 sph
4 reps Cw F0 Sc1 HA 2500 sph
4 reps Cw F1 Sc1 HA 2500 sph
4 reps Cw F0 Sc0 HA 1500 sph
4 reps Cw F1 Sc0 HA 1500 sph
4 reps Cw F0 Sc0 HA 500 sph
4 reps Cw F1 Sc0 HA 500 sph
4 reps Hw F0 Sc0 HA 2500 sph
4 reps Hw F1 Sc0 HA 2500 sph
4 reps Hw F0 Sc1 HA 2500 sph
4 reps Hw F1 Sc1 HA 2500 sph
4 reps Hw F0 Sc0 HA 1500 sph
4 reps Hw F1 Sc0 HA 1500 sph
4 reps Hw F0 Sc0 HA 500 sph
4 reps Hw F1 Sc0 HA 500 sph

Determine the effect of fertilization
and scarification on salal-
dominated second-growth
plantations.

Fertilizer Application:
60 g Nutricoat� controlled release
fertilizer raked into a 15 cm radius
around each seedling at planting.
(N @ 10 g, P @ 2.5 g, K @ 5 g)

1988 1-yr Measures and height analysis
1989 2-yr Measures and height analysis
1990 3-yr Measures and height analysis
1992 5-yr Measures and height analysis Very significant fertilizer effects

indicated, continue with project to
quantify results.

Foliar nutrient analysis
1993 (spring) Broadcast fertilizer application

(hand):  All F1 plots treated.
Nutrient analysis indicated need for
N and P on all treatment plots.
Prescription based on screening
trial results:  N @ 225 kg/ha, P @
75 kg/ha, Urea ammonium
phosphate..

1994 SCHIRP Synthesis Extension
1994 7-yr Measures and height analysis
1996 SCHIRP Update 1 Extension
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Year Activity Rationale / Comment
Field Guide Extension

1997 10-yr measures and volume
analysis

Very significant fertilizer effects
indicated, significant scarification
effects, continue with project.

1999 Workshop Extension
2002 SCHIRP Update 2 Extension

Workshop Extension
Stand Management Co-operative
Tour Stop

Extension

15-yr measures
Foliar nutrient measures

2003 BC J.E.M. Stand Establishment
Decision Aid (SEDA)

Extension

2004 15-yr Volume analysis Very significant fertilizer effects
indicated, continue with project to
verify volume projections.

Foliar nutrient analysis
2004 (spring) Broadcast fertilizer application

(hand).  All F1 plots treated.
Nutrient analysis indicated need for
N on many treatment plots.
Prescription based on screening
trial results.  Urea @ N 225 kg/ha.

Future plans
2004 CSC Tour Extension
2005 Workshop Extension

17-yr Volume analysis
2007 20-yr Volume analysis
2008 Workshop Extension
2012 25-yr Volume analysis

This workplan does not include the associated ecological studies, including mycorrhizae, soil fauna, and others
that have been carried out at this installation and reported in numerous publications.  These associated trials
have added to the knowledge and understanding of the ecosystems in question.  For more information and
copies of many of the reports, go to http://www.forestry.ubc.ca/schirp/homepage.html.

http://www.forestry.ubc.ca/schirp/homepage.html
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