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Presentation Outline
a) Introduction (5 min)

i) VMRC
ii) CoSInE Project 

b) Effects of FVM on Vegetation Abundance and Diversity : (20 min)
i) Coastal Site 
i) Inland Site
ii) 10 sites across OR and WA

c) Effects of FVM on Ecosystem Biomass and Nitrogen Stock: (15 min)

Questions/Discussion (10 min)



Vegetation Management Research Cooperative
 Stakeholder driven research organization established in 1993.

 Membership includes both private forest management 
companies and public land management agencies. 

Mission

 Conduct applied reforestation research of young plantations 
from seedling establishment through crown closure with an 
emphasis on operational vegetation management.

 Promote reforestation success such that survival, wood-crop 
biomass and growth are maximized while protecting public 
resources.



VMRC
Site Name Study Name Year County State
Belfair Combining Weed Control I 2009 Mason WA
Miltown Hill Combining Weed Control II 2011 Douglas OR
Summit Critical Period Threshold 2000 Benton OR
Sweet Home Critical Period Threshold 2001 Linn OR
South Bend Critical Period Threshold 2012 Pacific WA
Boot Delayed Planting 2007 Polk OR
Jackson Mast Delayed Planting 2007 Lane OR
Oakville Evaluating Common Regimes 2005 Grays Harbor WA
Blackies Corral Stock Type 2009 Benton OR
Hard Rock Stock Type 2009 Lincoln OR
Bulgogi Cosine I 2016 Tillamook OR
Mac-Dunn Cosine II 2016 Benton OR
Boss Hog Cosine II 2016 Linn OR
Whipple Hill Cosine I 2017 Douglas OR
Burntwoods Cosine II 2017 Lincoln OR
Mountain Sun Cosine II 2018 Lewis WA
7B Pieces Cosine II 2018 Lane OR
River Ranch Cosine I 2019 Lane OR
Camp 18 Cosine II 2019 Clatsop OR
Bull Down Cosine II 2020 Lewis WA
Exhibit E Cosine II 2021 Jackson OR
Green Diamond Cosine II 2023 Grays Harbor WA
4 sites Reforestation After Fire 2021 Douglas OR
Custom Taylored Alternative to Herbicides 2022 Clark WA
Mill Creek Alternative to Herbicides 2022 Cowlitz WA
Top Shot Alternative to Herbicides 2023 Mason WA
School Bus Alternative to Herbicides 2023 King WA
Blanchrd FH Alternative to Herbicides 2023 Stevens WA
Cleantraxx I* Herbicide Efficacy 2015 Benton OR
Cleantraxx II* Herbicide Efficacy 2017 Benton OR
Esplanade I* Herbicide Efficacy 2019 Lewis WA
Corteva I* Herbicide Efficacy 2022 Linn OR
Corteva I* Herbicide Efficacy 2022 Lincoln OR
Brownsville* Planting Techniques 2018 Linn OR
Senecio I* Vegetation Competitiveness 2019 Linn OR
Senecio II* Vegetation Competitiveness 2019 Lane OR
Senecio III* Vegetation Competitiveness 2019 Lincoln OR



CoSInE
Competition & Site Interactions Experiment



Introduction
• Forest Vegetation Management 

(VM) is one of the most 
important reforestation tools in 
the PNW.

• Crop-tree growth responses to 
VM treatments are site-specific 
and often depend on:

• Site conditions. 

• Early-seral vegetation 
community.

• Crop-tree physiology.

• The main objective of this 
study is to develop a 
mechanistic understanding 
of VM treatments effects on 
Douglas-fir (DF) and 
western hemlock (WH) 
seedling growth and survival 
across a range of site 
conditions in order to 
develop a decision support 
system. 



Objectives
Determine the effect of site conditions 
and VM regimes on:
• Competing vegetation abundance, and 

composition.
• Soil water availability.
• Soil nutrient availability.
• Seedling growth, survival, biomass 

development, and water stress status.

Conduct an integrated analysis and 
develop a process-based model to 
simulate seedling/vegetation growth and 
water use.
Contribute with data for G&Y model (CIPS)



1

2 3

4

5

6

78

9

10

11

Treatment
Type

Fall site 
Preparation

Spring Release 
GS1

Spring Release 
GS2

1 (000) 0 0 0
2 (010) 0 1 0
3 (001) 0 0 1
4 (011) 0 1 1
5 (100) 1 0 0
6 (110) 1 1 0
7 (101) 1 0 1
8 (111) 1 1 1

Evaluate the influence of a common set of VM treatments on 
conifer seedling survival, growth and ecophysiological responses 
across a wide range of site conditions. The treatment design is a 2 
x 2 x 2 factorial.

CoSInE Study Objectives

12



CoSInE Methods

 

Weather Station

Veg Survey

Seedling Growth
Soil 

Moisture

Vegetation Biomass

Seedling Biomass

FernForb

RubusGrass

Stem

Foliage

Roots

Chemical 
Analysis

Soil 
BD Texture 

OM Nutrients

Xylem Water 
Potential

Xylem Hydraulic 
Conductivity

Xylem Vulnerability to 
Cavitation



CoSInE Site Locations
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Study 
ID

Site
Site # Current 

Landowner
County State

Planting 
Year

Species Soil Texture

CO101
Bulgogi 1 Weyerhaeuser Tillamook OR 2017 WH Silty Loam

CO201 Mc-Dunn 2
Oregon State 

University
Benton OR 2017 DF

Silty Clay 
Loam

CO202 Boss Hog 3
Cascade Timber 

Consulting
Linn OR 2017 DF

Silty Clay 
Loam

CO203 Burntwoods 4
Starker Forests, 

Inc.
Lincoln OR 2018 DF

Silty Clay 
Loam

CO102 Whipple Hill 5
Lone Rock 
Timber Co.

Douglas OR 2018 DF Silty Loam

CO204
Mountain 

Sun
6 Rayonier Lewis WA 2019 DF

Silty Clay 
Loam

CO205 7B Pieces 7
Roseburg 

Forest Products
Lane OR 2019 DF

Silty Clay 
Loam

CO103
CO206

River Ranch 8
Roseburg 

Forest Products
Lane OR 2020 DF+WH

Silty Clay 
Loam

CO207 Camp 18 9
GreenWood 
Resources

Clatsop OR 2020 WH
Gravelly 

Loam

CO208 Bull Down 10 Port Blakely Lewis WA 2021 DF
Cindery 

Sandy Loam

CO209 Exhibit E 11
Silver Butte 
Timber Co.

Cowlitz OR 2022 DF
Gravelly 

Loam

CO210 Matlock 12 Green Diamond
Grays 

Harbors
WA 2023 DF

12

9 sites DF
3 sites WH



Vegetation Management Effects 
on Early Seral Vegetation 

Abundance, Species Richness 
and Diversity



Study Objectives

• Analyze effects of vegetation management 
treatments on early seral vegetation

• i) abundance 
• ii) species richness
• iii) diversity

• Estimate Shannon Diversity Index.

• Use CoSInE study sites.  



Methods
Estimate Early Seral Vegetation Diversity using Shannon
Diversity Index (H)
• Provide more information about community composition than

simply species richness.
• Take in account the relative abundances of different species.
• Accounts for both abundance and evenness of the species present.

Two communities with similar abundance 
(cover)

Equal Distribution: Each species has similar 
abundance (cover)

Unequal Distribution: One species has 90% 
of abundance (cover) and the remaining are 
distributed evenly

Abundance (Cover %)
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VMRC CoSInE Study
Evaluate the influence of a common set of VM treatments on 

conifer seedling survival, growth and ecophysiological
responses across a wide range of site conditions. The 

treatment design is a 2 x 2 x 2 factorial.

Treatment Fall site 
Preparation

Spring Release 
Growing Season 1

Spring Release 
Growing Season 2

1 (000) 0 0 0
2 (010) 0 1 0
3 (001) 0 0 1
4 (011) 0 1 1
5 (100) 1 0 0
6 (110) 1 1 0
7 (101) 1 0 1
8 (111) 1 1 1



CoSInE Site Locations
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10Study 
ID

Site
Site # Current 

Landowner
County State

Planting 
Year

Species Soil Texture

CO101
Bulgogi 1 Weyerhaeuser Tillamook OR 2017 WH Silty Loam

CO201 Mc-Dunn 2
Oregon State 

University
Benton OR 2017 DF

Silty Clay 
Loam

CO202 Boss Hog 3
Cascade Timber 

Consulting
Linn OR 2017 DF

Silty Clay 
Loam

CO203 Burntwoods 4
Starker Forests, 

Inc.
Lincoln OR 2018 DF

Silty Clay 
Loam

CO102 Whipple Hill 5
Lone Rock 
Timber Co.

Douglas OR 2018 DF Silty Loam

CO204
Mountain 

Sun
6 Rayonier Lewis WA 2019 DF

Silty Clay 
Loam

CO205 7B Pieces 7
Roseburg 

Forest Products
Lane OR 2019 DF

Silty Clay 
Loam

CO103
CO206

River Ranch 8
Roseburg 

Forest Products
Lane OR 2020 DF+WH

Silty Clay 
Loam

CO207 Camp 18 9
GreenWood 
Resources

Clatsop OR 2020 WH
Gravelly 

Loam

CO208 Bull Down 10 Port Blakely Lewis WA 2021 DF
Cindery 

Sandy Loam

11 sites

8 treatments (plots) per site

No replications (1 block per site)



O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

O
O

O

O
O

1

O
1O O
11

1O
O

1O
1

11
O

11
1

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

O
O

O

O
O

1

O
1O O
11

1O
O

1O
1

11
O

11
1

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

O
O

O

O
O

1

O
1O O
11

1O
O

1O
1

11
O

11
1

O
O

O

O
O

1

O
1O

O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

O
O

O

O
O

1

O
1O O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

O
O

O

O
O

1

O
1O O
11

1O
O

1O
1

11
O

11
1

O
O

O

O
O

1

O
1O O
11

1O
O

1O
1

11
O

11
1

C
ov

er
 %

0

20

40

60

80

100

Forb 
Fern 
Graminoid 
Shrub 
V/S 
Tree 

Vegetation Cover %
Growing Season 2

10 CoSInE Sites

1

2 3

4

5

6

78

9

10

1 2 3

4 5 6

7 8 9

10



Growing Season
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Results

Responses are site-specific



Results All 10 Sites
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Results All 10 Sites
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Conclusions
• Responses are site-specific

• Across all 10 sites at growing season 5:
• For all Native and Introduced species: No effect of 

VM treatments on Vegetation Diversity Index 
(even though there was a reduction in cover).

• For Native species: All treatments with 1 or 2 
herbicide applications showed no difference in 
Vegetation Diversity Index with control (no 
action) treatment (only 111 showed reduced 
Diversity).



Vegetation Management Effects 
on Biomass and Nitrogen Stock



Rationale

• Most of results of VMRC show effects on 
seedling growth and/or vegetation abundance 
and diversity.

• Is widely recognized and demonstrated that 
early seral vegetation competes for water.

• Little information is available about 
competition for nutrients.  



Study Objectives
• Analyze effects of vegetation management 

treatments on nutrient concentration (%) and 
content (kg/ha) on:
i) Early seral vegetation (by growth habit) 
ii) Crop conifer species planted

• From planting to age 5 years 
• All Macro and Micro nutrients
• In this presentation: Only Nitrogen in 2 

sties.
• Use CoSInE study sites.



Seedlings

Methods Biomass

Foliage Stem Roots

3 sites CO101, CO102, CO102 
2 species WH and DF
4 treatments OOO and 111 (also 100 and 011)
3 years 1, 2 and 3
6-8 seedlings x site  x spp x trt x year



Vegetation

Methods Biomass

Forbs Ferns Graminoids Vine/Shrub



Methods Nutrients

102 samples WH (36 foliage, 36 stem, 36 roots)
123 samples DF (41 foliage, 41 stem, 41 roots)
99 samples vegetation (21 Fern, 24 Forb, 23 
Graminoid, 22 V/S, 9 Shrub)
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Seedling BiomassResults

DF
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Foliage

Foliage

Roots

Roots

Stem

Stem

FOLIAGE model Stem = a*(DC**b)*(Age**d)
Spp=WH

FOLIAGE model Stem = a*(DC**b)*(HT**c)*(Age**d) ;
Spp=DF

STEM model Stem = a*(DC**b)*(HT**c)*(Age**d) ;
Spp=DF

STEM model Stem = a*(DC**b)*(HT**c)*(Age**d) ;
Spp=WH

ROOT model Stem = a*(DC**b)*(HT**c);
Spp=DF

ROOT model Stem = a*(DC**b)*(HT**c);
Spp=WH



Vegetation BiomassResults



2 sites 
Coast: FSP-16, SR117, SR218
Inland: FSP-17, SR118, SR219

4 treatments : OOO, 1OO, 11O and 111

4 replications

Use site/species biomass functions
Seedlings (WH and DF)
Vegetation (Forb, Fern, Grass, Shrub, V/S)

Use site-specific nutrient concentration
Seedlings (WH and DF)
Vegetation (Forb, Fern, Grass, Shrub, V/S)

Methods
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Conclusions
• VM treatment effects:

• For DF and WH at both sites:
• Increased [N] at year 1, 2 and 3
• 1 - 2 years after treatment: No differences in total 

(vegetation + seedling) biomass stock and Nitrogen content
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