Results to Date
Regenerated Lodgepole Pine Project

Dick Dempster
Research and Development Associate

2008 Annual General Meeting and Technical Session
Edmonton Coast Plaza Hotel
March 6 and| 7, 2008

Foothills Growth and Yield Association

Outline

Background

Crop performance — the first 5 years
Regeneration modeling

Implications for management and research
Discussion

Other projects

Foothills Growth and Yield Association




Pur pose of Project

 Forecast and monitor the growth and yield of
harvest-origin lodgepole pine, in relation to :

— Site

— Initial spacing of planted stock

— Natural regeneration

— Mortality

— Vegetation control (weeding)

— Density regulation (pre-commercial thinning)

* Provide improved basisfor forecasting achievement
of establishment and performance targets
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Allocation of I nstallations by Ecosite Categories

| [Ecosite (and Edatope Installations

1 | Bearberry/lichen/hairy wild rye b,c 18
(submesic/subxeric, medium-poor) ( 3 groups of 6)

2 |Labrador tea—mesic c 18
(mesic-poor) ( 3 groups of 6)

3 | Billberry/cranberry/sarsaparilla/rhododendron 30
i i (5 groups of 6)

Honeysuckle/fern (subhygric-rich) -ﬂ 18 ( 3 groups of 6)

5 |Labrador tea-hygric 18 ( 3 groups of 6)
(hygric-poor)

102 1 nstallat|ons
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Management Treatments

Treatment Description

Spacing . control (no planting)
816 stems/ha
1111 stems/ha
1600 stems/ha
2500 stems/ha
4444 stems/ha

Vegetation management . ho treatment (control)
weed
pre-commercially thin
weed and p.c.t.
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Installation Layout

0.1 ha
measurement
plot

0.25 ha
treatment
o][0)

Treatments:
W = weed
T =thin
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Regeneration Sub-plots Within the M easurement Plot

radius ’—‘ regeneration
1.78 m

0 0 O
@0 0 O
0 0 O

31.6m

Foothills Growth and Yield Association




M easur ements

M easurement Category Growing Season
1 2 8 4
Site
Planting density
Coniferous density
Coniferous stocking
Competition — shrubs and herbs
Competition — deciduous trees
Size and growth
Mortality
Health
Age
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Crop Performanceat 5 Years

Effect of Controlled Factors
(Site, Planting Density,
Vegetation Management)
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Effect of Weeding on Deciduous Competition
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Height Growth Trendsin Planted Stock
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Diameter Growth of Planted Stock
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Mortality of Planted Stock
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Natural Regeneration — Average Densities
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Natural Regeneration — Percent Stocking Pine
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Percent of Plots
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Height Comparison — Planted v. Natural
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Percent Mortality

Mortality Comparison — Planted v Natural
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Crop Performanceat 5 Years

Related Uncontrolled Variables
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Highly Correlated Variables

» Height and diameter growth:
— Soil nutrient regime
— Site preparation method
— Site index (of fire-origin stand)

* Mortality
— Site preparation method
— Climate
— Insects

Natural regeneration
— Site preparation method
— Initial cone count
Latitude (-), elevation (+), slope percent (+)
Size of deciduous competition
Shrub-herb percent cover and height
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Regeneration Modeling

“Fools go where angels fear to tread”
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Requirements and Problems

Forecast achievement of establishment and performance
targets

Account for tree size thresholds and variables recognized in
regeneration surveys, inventories, and G&Y models.

Most growth models based on stand development after crown
closure. Stand d_¥namlcs during regeneration phase
fundamentally ditferent.

Different stand components have different behaviors e.g.
planted stock versus natural regeneration.

Different stand responses (height growth, diameter growth ,
]['notrtallty and natural regenerafion) are controlled by different
actors.

Stand responses often confounded (e.g. mortality of planted
stock and ingress of natural regeneration).

Non-normal statistical distributions: null plot occurrence and
ef<treme levels of positive skewness in distribution of trees per
plot.
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Mode Formulation — Planted Stock

F(Ht) = 1-EXP(-(Ht/B)C
— where B and C are functions of Age, Site (and Treatment)
F(GLD) = 1-EXP(-(GLD/B)C
— where B and C are functions of Age, Site, Height and Treatment
(after Bailey and Dell, Ferguson and Carlson)
Ni, = Ny — AMR ™ (t, - ;)

— where AMR = annual mﬂrtaht rate = f(Site, Site Prep Method,
Climate Risk, Insect Ris

N, F(Ht), F(GLD) are used to estimate:
— AvHt, (average height of trees above measurement threshold h)
N,, (number of stems per ha above measurement threshold)
AvGLD (average ground line diameter)
BA,, (basal area per ha above measurement threshold)
wé}%gverage height of 100 largest diameter trees per ha = top

avera%e height of 1000 tallest trees per ha = maximum

g&%ée he
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Model Input

Inputs

Site Medium
Planted stems per ha 2000
Treatment Weed
Age 5
Percent annual mortality (if known) 2
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Estimates

Total stems per ha

Average height (cm)

Number of stems >=30cm
Number of stems >=80cm
Number of stems >=130cm
Average ground line diameter (cm)

Total root collar basal area per ha (m?)
Proportion of BA in stems >=30cm
Proportion of BA in stems >=80cm
Proportion of BA in stems >=130cm
Average height of largest 1000 trees per ha
Average height of largest 100 trees per ha
Height-diameter ratio
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Model Output

1800
97.0
1791
1333
185
2.67

1.094
1.00
0.90
0.21

115.9

147.1
36.3

Trees per Ha

Graphed Output

BYear 1
OYear 3
OYear 5




More Mode Output

Inputs

Site Rich Rich
Planted stems per ha 1600 1600
Treatment Leave Weed
Age S 5

Estimates

Total stems per ha

Average height (cm)

Number of stems >=30cm

Number of stems >=80cm

Number of stems >=130cm

Average ground line diameter (cm)
Total root collar basal area per ha (m2)
Height-diameter ratio
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Model Formulation — Natural Regeneration

* Needs separate height, diameter and mortality
models, plus additional components, to planted
stock model

* P and F(N) =f (time since disturbance, site,
initial cone count, competing vegetation etc.)
— where P = probability of stocking

— and F(N) = cumulative density distribution of trees per
stocked plot

(Procedure for two-state systems — after Hamilton and
Bricknell, Ferguson and Carlson)

» 5 years too early to model trends — will re-
assess with 7 year data
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Implications for Silviculture
and Research
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Poor site - leave

Weeding versus L eaving




Planting versus Natural Regeneration




Prosand Consfor Planting

» Pros for planting:
— Timely achievement of regeneration targets
— Uncertainty of natural regeneration

— Perceived positive AAC effect from shortened
regeneration delay

— Only way to re-stock rich and wet sites?
— Species conversion

» Cons against planting:
— Investment cost
Risk of mortality / failure
AAC benefit may be false

Longer regeneration delay may be beneficial (e.g. by
reducing MPB, RCW risks)

Foothills Growth and Yield Association

Key Risk Assessment Questions

» At what rate will mortality continue in planted
stock?

» Will mortality increase in natural regeneration,
and if so, by how much?

» Can we better predict mortality and health in
relation to climate, insect and other risk
factors?

* How long will ingress of natural regeneration
continue, at what rate, and how will its growth
compare with that of planted stock?
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Resear ch Strategy

Expedite collection, loading and analysis of data for year
7 of trial

Compare mortality and ingress results with other studies.

Assess predictability of drought, winter desiccation and
frost impacts using CFS and local gridded climate data
sets

Seek expert entomological assistance in confirming
biotic mortality factors and assessing risks

Encourage academic participation in development and
testing of mathematical models

Encourage extension of model development to other
species

Engage knowledgeable silvicultural practitioners in
interpretation of results
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“Statistical geniuses got it wrong. They were lulled into a false
sense of security by their spreadsheets and risk models.
Meanwhile, the old fashioned wisdom of contrarians saw trouble.
And (they) profited.”




Other Projects

* Project 3 — Pre- and Post-harvest Site Index

— Comparison of stand height development in relation
to density management - Gregg Trial

* Project 4 — Historic Research Trials
— Validation of G&Y models using HRT data

* Project 6 — Enhanced Management
— Foliar response to fertilization
— Effects of aspen competition
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