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1. INTRODUCTION 

~igh-quality, long-term remeasurement data from permanent sample 

plots in carefully controlled experiments, for a variety of 

silvicultural treatments, are required to: 

1. quantify tree and stand growth response to treatment, 

2. identify optimum treatment combinations and levels, 

3. calibrate and validate growth models, and 

4. validate site index curves. 

This information, in turn, is used in many forest management 

activities including: the development of silvicultural prescriptions, 

the rationalization of silviculture and protection programs, and the 

determination of annual allowable cuts. 

Historically, studies of the response of B.C.% forests to 

silvicultural treatments have concentrated primarily on the Coast. 

The Schenstrom thinning trial in coastal Douglas-fir was established 

in 1929 and is one of the oldest growth and yield experiments in the 

Pacific Northwest. From 1930 to 1970 the coastal silvicultural 

experimentation program expanded at a very modest rate, but in the 

early 19701s, under the direction of the Forest Productivity 

Committee, a large number of experiments (E.P.703) were established 

in coastal Douglas-fir and western hemlock. During this same period, 

relatively few experiments were established in the B.C. Interior, and 

it is only during the last 10 years that a concerted effort has been 

made to expand the experimental data base for major, interior 

species. 
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With the accelerated expansion and increased cost of the research 

growth and yield field program, the need for a system to identify 

major data gaps and to minimize needless duplication became apparent. 

The development of this system was undertaken by a subcommittee of 

the Technical Advisory Committee of the B.C. Forest Productivity 

Councils. In its final report1, the subcommittee -- using a matrix 
based on the biogeoclimatic ecosystem classification (BEC) system, 

silvicultural treatments and provincially important species types -- 

identified the minimal set of research field experiments required to 

meet future growth and yield information needs. The silvicultural 

treatments included in matrix were limited to: espacement (plantation 

density), juvenile spacing/thinning, fertilization, pruning, and 

silvicultural systems studies. When the recommended matrix is 

compared to existing experimental projects, data gaps are readily 

identified. 

This 5-year program plan was developed to schedule activities and 

to plan budgets for growth and yield field experiments during the 

period from 1991/92 to 1995/96. Identified activities, in order of 

priority, include: 

1. the maintenance and remeasurement of existing experiments, 

2. the analysis and reporting of backlog data, where appropriate, 

and 

' Pollack, John (Chairman). 1991. Development of a core matrix 
for research growth and yield field installations. Unpublished 
report to the Forest Productivity Councils Technical Advisory 
committee by the Research Installation Subcommittee, Inventory 
Branch, Ministry of Forests, Victoria, B.C. 
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3. the establishment of new field experiments. 

Although this plan emphasizes the establishment of new experiments to 

address approximately 40 percent of the gaps identified by the 

subcommittee% matrix, the plan also includes field experiments 

which, by virtue of their experimental design (i-e., single-tree 

trials) or the nature of the treatments they examine (i.e., species 

trials, or non-fertilization nutrient amendment trials), do not fall 

within the bounds of the matrix. This recognizes the facts that, in 

some cases, preliminary, sequential investigations are required 

before final matrix installations can be established, as is the case 

with the interior nutritional studies, or that forest managers will 

continue to require growth and yield information on subjects that are 

beyond the scope of the matrix. 

Coastal and Interior growth and yield field experiments are 

presented as separate sections in this plan. This reflects the 

intrinsic differences in the stages of development of the respective 

programs. The Coastal program is well developed and much of its 

effort is directed at maintaining, remeasuring, analyzing and 

reporting existing experiments. By comparison, much of the effort in 

the fledgling Interior program is directed at establishing new field 

experiments. The Interior program is further broken into two main 

subsections: a) stand management research, which includes espacement, 

spacing/thinning, silvicultural systems and pruning research, and b) 

nutrient amendment research, which covers forest fertilization and 

other forest-related nutrient amendment treatments. An overall 

summary of proposed activities is presented at the conclusion of the 

plan, 
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The following conditions were assumed in the development of this 5- 

year plan, and the successful execution of the plan will depend on 

these conditions being realized: 

1. A technical assistant will be hired to assist the 

Silviculturist, Forest Productivity establish, maintain, analyze and 

report Interior nutrient amendment studies. 

2. An ~nterior field experiment supervisor will be hired to 

select appropriate sites and to oversee the establishment of new 

experiments by contract crews. (Note: Operating expenses for the 

supervisor have not been included in this plan and $30,000/ 

year should be allocated for this purpose). 

3. A data analyst will be hired to assist the Coastal program in 

the management, analysis and reporting of backlog data. 

4. Forest Region and District staff will cooperate in the 

identification and selection of stand and site locations required to 

implement the proposed program. 

2. COASTAL GRO AND YIELD EXPERIMENTS 

The Coastal growth and yield field experiments program of the 

Research Branch currently maintains 20 growth and yield field 

experiments, to study the effects of various silvicultural treatments 

(e.g., fertilization, thinning, espacement, and pruning) on tree and 

stand growth. The experiments consist of 115 installations (1500 

plots) located in the Vancouver Forest Region. The plots are 

measured usually at intervals of 3-10 years, with selective 



abandonment of failed plots. 

Although originally established to measure treatment response, the 

field plots also provide a unique visual demonstration of the effects 

of various silvicultural practices on tree and stand growth. 

Technology transfer is included in the analysis and reporting 

activity for each experiment. Activity descriptions, and cost and 

resource requirements, by study, are provided for remeasurement, 

analysis and reporting, and the establishment of new experiments. 

ACTIVITIES 

Plot Remeasurement 

All the Branch's active installations, as well as those UBC trials 

which are of value to the Branch, will be maintained and remeasured 

after every 3 metres of top height growth, or after every 10 years, 

whichever occurs first. Failed plots will be abandoned after a 

thorough office and field review at remeasurement. 

The remeasurement and maintenance schedule and costs are given in 

Table 1. 

Data Analysis and Reporting 

Summarization and statistical analysis of backlog data has 

continued steadily, with the EP703 data taking much of the time and 

resources over the last 3 years. Backlog data from the remaining 

older installations will be analyzed, reported and published within 

the five years. First, the tree detail data are consolidated and 

edited. That is, all available remeasurement data for the plots are 
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assembled and checked for consistency and reasonableness of the 

remeasurements over time. Next, the edited tree detail data are 

summarized to produce average and per-hectare values per plot. Then, 

the plot summaries are analyzed and the results reported. Research 

results will also be disseminated through field demonstrations and 

workshops, such as the planned B.C. Forest Productivity Council field 

trip (fall 1991) and pruning workshop (spring 1992) . 
The analysis and reporting schedule is outlined in Table 2. Note 

that the publication costs given in Table 2 include the costs of 

field demonstrations and workshops. 

New Field Experiments 

New field experiments will be established, based mainly on the 

proposed B.C. Forest Productivity Council matrix. The primary focus 

in the five years will be on the establishment of pruning trials and 

mixed plantations at different espacements, and on the selection of 

sites for silvicultural systems (uneven-aged management, including 

shelterwood systems and "newM forestry) trials. 

The establishment schedule and costs are outline in Table 3. 

RESOURCES AND RESPONSIBILITIES 

Implementation of the Coastal field experiments 5-year plan will 

cost about $1.43 million (contract costs and staff travel). A 

summary of the costs by activity and year is given in Table 4. For 

the coming year 1991/92, the total cost is estimated at $295,000, 

which is broken down by activity as follows: $205,000 for Plot 
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Remeasurement, $20,000 for Data Analysis and Reporting, and $70,000 

for New Field Experiments. 

The human resources required are as follows: 

1. Staff: 

1 Scientist (S. Omule) 

1 Technician (D. Paul) 

1 Data Analyst (new, 1991) 

2. Contractors: 

1 two-person field crew (full-time, 5 years) 

Other (as required, to augment field crew) 

The Branch's field experiments staff (Research Scientist, 

Technician, and Data Analyst) will be responsible for supervising and 

implementing all aspects of the 5-year plan, The Regional staff will 

be consulted to advise on ranking of sites, species, and treatments 

for the proposed new experiments. The District staff will be 

requested to assist in locating potential sites for establishment of 

new installations, and in protecting the existing installations. 



TABLE 1. Plot remeasurement schedule and costs for Coastal field 
experiments. 

Ownership & 
Experiment # 

1991/92 1992/93 1993/94 1994/95 1995/96 
costs ( $ )  

Ministry of Forests 

204/5 no remeasurements scheduled 



TABLE 1. Continued 

Ownership & 1991/92 1992/93 1993/94 1994/95 1995/96 
Experiment # Costs ($ )  

SMC 

University of B.C. 
.2 Df 

Neldl Df 5,000 

Neld2 mixed 5,000 

Rect Df 18,000 

Rect DfHw 18,000 

Prov 15,000 

Alder 10,000 

Var 4 30,000 

TOTAL COST ( $ )  205,000 172,000 177,000 82,000 89,500 



TABLE 2. Data Analysis and reporting schedule and costs for 
Coastal field experiments. 

Experiment # 1991/92 1992/93 1993 /94  1994 /95  1995/96 

Analysis (A) and Publication (P) date 

Schenstrom A/ p 

1013  (SMC) To be analyzed by SMC 

Number of Publications* 5 3 2 2 4 

cost of Publications $10,000 $ 6,000 $ 4,000 $ 4,000 $ 8,000 
Cost of Data 

Analysis* $10 ,000  $15,000 $20 ,000  $10,000 $10,000 
Total Cost $20,000 $21,000 $24,000 $14,000 $18,000 

* Ministry Research Notes. 
** Date editing (on contract) 



TABLE 3. New Coastal growth and yield field experiments. 

Treatment, 
BEC Zone & 
Species 1991/92 1992/93 1993/94 1994/95 1995/96 

1. Pruning 
CWH 
Fd (EP1065) E 

S Hw E 
Cw S E 

2. Espacement 
CWH 
Fd/Cw S/E M M 
Hw/Cw S E M 
C Y / ~  S E M 
Ss/Cw S E 
Hw/Ba S E 
Ss/Ac S E M M 
Alder S E 

3. Silv. Systems 
CWH 
Hw/Ba 
Cw/Hw 
Fd/Hw 

CDF 
Fd 

4. Juv. spacing 
CWH 
Ba 
Ss 
Cw 

5. Fertilization 
CWH 
Hw 
Ss 
Ba 
Cs 

# Installations 2 3 3 2 2 

Cost $70,000 $145,000 $147,500 $92,500 $152,500 

S = Site selection 
E = Plot establishment 



TABLE 4. Summary of activity costs, by year, for Coastal field 
experiments. 

Activity 1991/92 1992/93 1993/94 1994/95 1995/96 
costs ($ )  

Plot 
remeasurement 205,000 172,000 177,000 82,000 89,500 

Data analysis 
& reporting 

New field 
experiments 

Total 295,000 338,000 348,500 188,500 260,000 
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3. INTERIOR GROWTH AND YIELD EXPERIMENTS 

Unlike the Coastal program, responsibility for the establishment, 

maintenance and measurement, and analysis and reporting of Interior 

growth and yield experiments has been shared by regional and Research 

Branch Staff. In general, these experiments are scattered throughout 

the five ~nterior forest regions, and represent a small and 

fragmented data base. 

3.1 Interior Stand Management Experiments 

As noted previously, this subsection deals with those experiments 

designed to measure tree and stand response to espacement, 

spacing/thinning, silvicultural systems and pruning. In addition, 

this subsection includes several experiments which, although beyond 

the scope of the field experiment matrix, will or could (given some 

plot up-grading) provide very useful growth and yield information in 

the future. As with the Coastal experiments, these Interior 

experiments offer useful opportunities for demonstrating the effects 

of various silvicultural practices on tree and stand growth. 

However, unlike the Coast, most Interior experiments are relatively 

new and offer few formal reporting opportunities. 

ACTIVITIES 

Plot Maintenance and Measurement 

Active field experiments are generally remeasured on a 5-year 

schedule, Maintenance schedules vary depending upon the nature of 
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the experiment (i.e., "beat-upu planting may be done annually shortly 

after espacement trial establishment), but maintenance is often done 

in conjunction with remeasurements. A schedule of maintenance and 

remeasurement, and associated costs for existing matrix and non- 

matrix experiments for both the Regions and the Branch are shown in 

Table 5. 

Data Analysis and Reporting 

The process of summarizing and analyzing backlog data is similar to 

that outlined for the Coastal program. However, few Interior 

experiments are sufficiently mature to merit reporting and, as shown 

in Table 6, formal reporting of only three experiments (E.Pels 537, 

549 and 660) is planned during the next five years, In addition, 

unpublished establishment reports will be routinely prepared for new 

field experiments. 

New Field Experiments 

New field experiments will be established to fill identified gaps 

in the research data base matrix. The goal of this proposal is to 

fill 40% of these gaps over the next five years. Although the 

planned selection and scheduling of installations was quite 

arbitrary, an attempt was made to ensure the broadest coverage of 

major-species X BEC combinations within the various silvicultural 

treatment categories. In addition, three small, non-matrix studies 

to determine the effect of post-treatment ingress on the response of 

lodgepole pine to juvenile spacing are proposed. The successful 
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implementation of the schedule proposed in Table 7 will depend of the 

availability of appropriate site and stand conditions. During 

1991/92 few new experiments will be established and a major effort, 

particularly by the field experiment supervisor, will be made to 

locate appropriate sites for the establishment of installations 

during the last four years of this program. 

RESOURCES AND RESPONSIBILITIES 

Implementation of the Interior Stand Management Experiments 5-year 

plan will cost about $935,500 (contract and staff travel costs). A 

summary of costs by activity and year is given in Table 8. During 

1991/92, the total cost is estimated at $115,250, which is broken 

down by activity as follows: $62,250 for plot maintenance and 

remeasurement, $2,000 for analysis and reporting, and $51,000 for new 

experiments, 

The human resources required are as follows: 

1 , Staff: 

1 Scientist (W.D. Johnstone) 

1 Technician (F. van Thienen) 

1 Field Experiment Supervisor (new 1991, to be shared 

with R. Brockley) 

various regional scientists 

2. Contractors: 

2 three-person field crews (6 months, 4 years) 

Both Regional and Branch staff will be responsible for implementing 

this 5-year plan. Regional silviculture and research staff will be 
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consulted for advise on ranking sites, species and treatments for 

proposed new experiments. District staff will be requested to assist 

in locating potential sites for new experiments and in protecting 

established experiments. 



TABLE 5. Plot maintenance and measurement schedule and costs for existinq 
Interior stand management experiments. 

Experiment # Species BEC 1991/92 1992/93 1993/94 1994/95 1995/96 

MATRIX EXPERIMENTS 

Espacement: 
964.1 
964.2 
964.3 
964.4 
964.5 
964.6 
964.7 
964.8 
964.9 
964.10 
964.11 
964.12 
964.13 
537 
549 
570 
607 
660 
671 

Cw CWH 3,000 
P1 SBS 
Sw SBS 3,000 
Sw SBS 
P1 SBS 
Sw SBS 3,000 
P1 SBS 3,000 
Fdi ICH 3,000 

P1 & Py MS 4,000 
P1 MS 
P1 MS 
Sw ICH 1,000 
Sw ICH 1,000 
Sw SBS 
Sw SBS 
Ss CWH 
Py PPBG/IDF 

Pl,Sw,Fdi SBS 6,750 
P1 SBS 

Spacing/Thinning: 
922.1 P1 
922.2 P1 
922,3 P1 
922,4 P1 
922.5 P1 
922.6 P1 
922.7 P1 
922.8 P1 
922.9 Fdi 

384/385 P1 
SX90R05-26 Dr 

SBS 
SBPS 
SBS 
SBS 
SBS 
SBS 6,000 
PIS 
MS 
SBS 
MS 
CWH 

Espacement & Thinning: 
962.1 P1 SBS 11,000 
962.2 Sw SBS 1,000 

Matrix Subtotal ( $ )  45,750 33,000 40,625 11,625 15,000 



TABLE 5. continued 

Experiment # Species BEC 1991/92 1992/93 1993/94 1994/95 1995/96 

NON-MATRIX EXPERIMENTS 

Species trials: 
712 Ss,Pl,Hw,Cw 

SX87110 Fdi,Ls, Lw 
P1,Pw 
Fdi, Ls, Lw 
p1, PY 
Fdi,Ls,Lw 
Pl,Py,Sx 
Fdi , Ls , Lw 
Pl,Py,Sx 
Pl,Ls,Sx,Lw 

CWH 

ICH 

SBS 

IDF 

IDF 

SBS 

ICH 
ESSF 

SBS 

Non-Matric subtotal ($ )  16,500 3,000 16,000 

TOTAL ( $ )  62,250 36,000 40,625 27,625 15,000 



TABLE 6. Data analysis and reporting schedule and costs for Interior stand 
management experiments. 

Experiment # 1991/92 1992/93 1993/94 1994/95 1995/96 

Total ($ )  2,000 2,000 2 , 0 0 0  



TABLE 7. Establishment (E), maintenance (M) and measurement (R) schedule 
and costs for new Interior stand management experiments. 

Experiment # Species BEC 1991/92 1992/93 1993/94 1994/95 1995/96 

MATRIX EXPERIMENTS 
Espacement: P1 BWBS 

ESSF 
ICH 
IDF 
SBS 
SBPS 
BWBS 
ESSF 
MS 

Fdi ICH 
IDF 

L ICH 

Spacing/Thinning: P1 BWBS 
ESSF 
ICH 
IDF 
SBPS 

Sx ESSF 
ICH 

Sx/Bl SBS 
Fdi ICH 

IDF 
B1 ESSF 
At BWBS 

Silv. Systems: Fdi IDF 
Se/Bl ESSF 
Sx/At SBS 

Pruning : P1 ICH 
SBS 

NON-MATRIX EXPERIMENTS 
Post-spacing 
ingress P1 MS 

P1 SBS 
P1 IDF 

# Installations 
Cost ($1  



TABLE 8. Summary of activity costs for Interior stand management 
experiments. 

Activity 1991/92 1992/93 1993/94 1994/95 1995/96 

Maintenance & measurement - 
existing experiments 62,250 36,000 40,625 27,625 15,000 

Analysis & reporting 2,000 2,000 # @ 2,000 

New field experiments *51,000 154,000 217,000 195,000 131,000 
- -- -- 

Total cost ($ )  115,250 192,000 257,625 222,625 148,000 

* An additional $12,000 will be needed in 1991/92 for site reconnaissance. 
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3.2 Interior Nutrient Amendment Experiment 

operational fertilization and forest fertilization research are 

relatively new activities in the B.C. Interior. The majority of 

fertilization research has been conducted by the Silviculturist, 

Forest Productivity, who, during the past 10 years, has established 

16 area-based and 45 non-area-based experiments. The focus of the 

growth and yield field experiments established to date has been on 

juvenile-spaced lodgepole pine. A major research effort is still 

required to determine the nutrient requirements and fertilization 

response potential of other species, and to determine the optimum 

nitrogen source and the optimum timing for fertilizer applications. 

Although currently not extensively used, alternative nutrient 

amendment techniques such as nitrogen-fixing systems and municipal 

sewage sludge may become an important component of future nutrient 

management strategies for ~nterior forest types. A number of 

alternative nutrient amendment experiments are, therefore, also 

included in this plan. 

ACTIVITIES 

Plot Remeasurement 

Compared to other silvicultural treatments, tree and stand 

responses to fertilization are generally more immediate and 

relatively shorter in duration. Consequently, experiments are 

remeasured more frequently (i.e., on a three-year cycle) and, unless 

retreated, little response is anticipated after nine growing seasons. 
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Table 9 gives a schedule and costs for remeasuring existing 

fertilization trials over the next five years. 

Data Analysis and Reporting 

Because many existing fertilization experiments are maturing, an 

ambitious plan for reporting these experiments is proposed (Table 

10). This plan includes the complete reporting of the 6-year results 

from all fixed-area trials (E.P.886.01) by 1993/94. All data 

analysis will be done in-house, and a total of 16 publications will 

be completed over the next five years. 

New Field Experiments 

Recent research in the B-C. Interior indicates that the growth 

response of many tree species may be significantly larger if other 

nutrients (i.e., S or B) are added in conjunction with nitrogen 

during fertilization. Consequently, substantial preliminary (non- 

matrix) experimentation is required to ensure that, when established, 

matrix experiments will reflect the full response potential of the 

sites. In addition, there are a number of alternative nutrient 

amendments, not considered in the matrix, including nitrogen-fixing 

systems and municipal sewage sludge, which may become important in 

future management strategies in the Interior. Therefore, a two- 

pronged strategy for nutrient amendment research, consisting of 

matrix and non-matrix experiments is presented in this 5-year plan. 

Matrix experiments, using conventional fixed-area plots, are used 

to provide area-based estimates of response to fertilization. Two 
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types of matrix experiments -- standard and optimum nutrition -- are 
proposed. Standard trials include control, nitrogen-only and 

nitrogen plus "complete mixw treatments, are measured at regular 

intervals (i.e., 3 years), and may be retreated when the response to 

initial treatment has terminated (i.e., after 9 years). A total of 

36 new standard trials are proposed for Interior species (Table 11) 

of which 15 will be established over the next five years (Table 12). 

Optimum nutrition experiments are designed to maintain specific 

nutrient levels through annual check by foliar analysis and through 

annual or periodic adjustments by fertilization. To evaluate more 

accurately the upper limits of forest productivity in the Interior to 

nutrient amendment, a small number of carefully designed optimum 

nutrition experiments are proposed for benchmark sites with 

appropriate species (Tables 11 and 12). Five of the proposed eleven 

optimum nutrition trials will be established during the 1991/92 to 

1995/96 plan period. 

Non-matrix experiments are an essential component of the nutrient 

amendment research strategy for the Interior. "Single-treell trials 

are extremely useful and efficient for identifying specific nutrient 

deficiencies and for rapidly evaluating relative response potential. 

Much of the research that has documented S and B deficiencies in the 

Interior was done by single-tree trials. New single-tree trials are 

proposed (Table 12) to examine possible N-source X season X sulphur 

interactions in lodgepole pine, to examine nitrogen/phosphorus 

relationships in western larch, and, using "N in cooperation with 

Forestry Canada (Dr. C. Preston), to examine some of the fundamental 
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processes affecting the fate of applied nitrogen and its distribution 

in above- and below-ground biomass. Finally, several non-matrix, 

fixed-area experiments are proposed (Table 12) to obtain area-based 

data on N-source X season-of-application interactions, to determine 

the effects of ripping and combined ripping/sewage sludge 

applications in degraded forest landing rehabilitation, and to 

determine the potential for using nitrogen-fixing systems to improve 

the productivity of Interior forests. 

RESOURCES AND RESPONSIBILITIES 

Implementation of the Interior Nutrient Amendment Experiments 5- 

year plan will cost about $842,500 (contract and staff travel costs). 

A summary of costs by activity and year are given in Table 13. 

During 1991/92, the total cost is estimated at $87,500, of which 

$63,500 is for the maintenance of measurement of existing 

installations, $4,000 for analysis and reporting, and $20,000 for 

establishing new experiments. Note an additional $18,000 will be 

required for site reconnaissance during 1991/92. 

The human resources required for this program include: 

1. Staff 

1 Scientist (R. Brockley) 

1 Technician (new 1991) 

1 Field Experiment Supervisor (new 1991, to be shared 

with W e  Johnstone) 

2. Contractors 

1 three-person field crew (3 months, 1 year) 
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2 three-person field crews (6 months, 4 years) 

Here too, the cooperation of District and Regional staff in locating 

potential sites for new experiments will be essential to the success 

of the proposed program. 



TABLE 9. Remeasurement schedule for existinq matrix and non-matrix 
fertilization experiments in the B.C. interior. 

Experiment # 1991/92 1992/93 1993/94 1994/95 1995/96 

MATRIX 
EP 886.01 

NON-MATRIX 
EP 886.03 
EP 886.04 
EP 886.05 
EP 886.07 
EP 886.08 
EP 886.09 
EP 886.10 
EP 886.11 
EP 886.12 
EP 789.04 
EP 789.06 
EP 957 

# Installations 
R(21)/F(28) R(34)/F(37) R(8)/F(9) R(12)/F(8) R(13/F(9) 

Costs ($ )  63,500 97,000 32,000 30,000 46,000 

R - remeasurement (number of trials) 
F - foliar sampling (number of trials) 



TABLE 10. Data analysis and reporting schedule and costs, 

Experiment # 1991/92 1992/93 1993/94 1994/95 1995/96 

1. Existing 
EP 886.01 
EP 886-03 
EP 886.04 
EP 886.05 
EP 886.07 
EP 886.08 
EP 886.09 
EP 886.10 
EL? 886.11 
EP 886.12 
EP 957 

2. Proposed 
N source X season 
Landing rehab. 

# Publications 4 5 3 3 2 
Costs ($ )  4,000 5,000 3,000 3,000 2,000 
Cost of analysis # # @ @ @ 



TABLE 11. Proposed fertilization matrix for the Interior of B.C. (1991- 
2000). 

Biogeoclimatic Zone 
Species Total 

SBS SBPS MS IDF ICH ESSF BWBS 

Mix 

Total E-9 E-1 E-5 E-0 E-1 E-0 E-0 E-16 
P-9 (3) P-3 (1) P-2 (1) P-8 (1) P-14 (3) P-8 (2) P-3 P-47 (11) 

* E -  Existing installations. Most of these are nitrogen fertilization 
trials and, therefore, may not reflect the full fertilization 
response potential of the sites, 

** p - Proposed new installations. These trials will be designed to 
document full response potential (i,e., N + other nutrients). 
Number in parentheses indicate the number of these new 
installations that will be designed as t80ptimum nutrition" 
experiments. 



TABLE 12. Proposed implementation schedule for new matrix and non-matrix 
fertilization experiments in the B.C. interior (1991-1995) 

Type oftrial 1991/92 1992/93 1993/94 1994/95 1995/96 Total 

MATRIX 
Standard S 
Optimum 
nutrition S 

MON-MATRIX 
N source X 
season "single- 
treett S/E (1) 
Lw If single- 
treett 
"N process 
research 
"single-treew 
Landing rehab. 
f ixed-area S/E (1) 

N fixation 
fixed-area 

N source X 
season fixed- 
area 

# Experiments E(2) E(7) E(9) E(7) E(8) E(33) 
Costs ( $ )  20,000 105,000 135,000 105,000 130,000 495,000 

Note: S - site selection; E - establishment; M - maintenance; 
R - remeasurement 



TABLE 13. Estimated costs for matrix and non-matrix fertilization 
experiments (existing and proposed) in the B.C. Interior (1991- 
1995)  

Type of 1991/92 1992/93 1993/94 1994/95 1995/96 Total 
Expenditure Cost 

*Remeasurement 
Matrix 
Non-matrix 

Subtotal 

Establishment 
Matrix 
Non-matrix 

Subtotal 

Total : 
Matrix 
Non-matrix 

Analysis & 
Reporting 

TOTAL ($ )  **87,500 207,000 170,000 168,500 209,500 842,500 

* Remeasurement costs include foliar sampling, preparation and analysis. 
** An additional $18,000 will be needed in 1991/92 for site reconnaissance. 
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4. SUM OF COASTAL AND I S 

Tables 14 and 15 present cost summaries of the proposed 

provincial programs for the five-year planning period. Over the 

five-year period $3,208,500 will be required, of which, $497,750 will 

be required during 1991/92. This program was developed to address 

a~~roximatelv 40 percent of the s a w  identified in the growth and 

yield research experiment matrix. Successful implementation of this 

program also depends on hiring three additional full-time staff, 

namely : 

a technician for R. Brockley 

a field supervisor for R. Brockley and W. Johnstone 

an analyst for S. Omule 

Cooperation of District and Regional staff is also essential to the 

successful execution of the plan. 



TABLE 14. A cost summary, by program, of the proposed Coastal and 
Interior growth and yield research experiments plan. 

Program 1991/92 1992/93 1993/94 1994/95 1995/96 Total 

Coastal 295,000 338,000 348,500 188,500 260,000 1,430,000 

Interior stand 
management 115,250 192,000 257,625 222,625 148,000 935,500 

Interior nutrient 
amendment 87,500 207,000 170,000 168,500 209,500 842,500 

Total ($ )  497,750 737,000 776,125 579,625 617,500 3,208,000 



TABLE 15. A cost summary, by activity, of the proposed Coastal and 
Interior growth and yield research experiments plan. 

Program 1991/92 1992/93 1993/94 1994/95 1995/96 Total 

Maintenance & 
measurement 
(existing 
experiments) 330,750 305,000 249,625 170,125 182,000 1,237,500 

Analysis and 
reporting 26,000 28,000 27,000 17,000 22,000 120,000 

New experiments 141,000 404,000 499,500 392,500 413,500 1,850,500 

Total ($ )  


