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Highlights of 2017
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Two more 27 year measurements were collected on the Type 2 instaljatioabledensity

red alder plantation), bringing the total to 3 of the 26 installations with 27 year data.

Three more 28ear measurements were collected on the Type 2 installations, bringing the total
to 22 of the 26 installations with 22 year data.

Twenty of the 26 Type 2 installations have had all treatments completed.

One more 22 year measurement was collected on the Type 3 installations (red alderidouglas
species mixtures), bringing the total to 5 of the 7 installations with 22 year data.

Additional field data on tree taper was collected:

o Nine trees from the 22 yeatd Mt. Gauldy (SNF) Type 2 installation.

0 Sixteen trees from a 45 yeald mixedspecies, natural stand in the OR Coast Range.
Data was collected from a 26 yeald mixed red alder/rededar replacement series experiment
near Mt. Vernon, WA. The preliminary results are presented here.

The HSC contributed to, and presented results at, a guided tour of red alder plantations
organized by the Washington HabDawoiord tCloenmiVasa
was held on Weyerhaeuser property and led by (now retired) Weyerhaeuser research forester
Alex Dobkowski. The tour covered most aspects of intensively managed red alder plantation
activities including site selection, planting stock, sd# index vs. expressed site index-pre
commercial thinning, commercial thinning, etc.

Efforts were undertaken by the HSC to determine the feasibility, timing, and funding of a
project to update RA®RGANON with additional, older tree data.

The HSC partipated in three continuing education and outreach events: a DNR red alder
silviculture workshop, Clackamas Tree School, and the WA Farm Forestry Association
(WFFA) Forest Owners Field Day.




History of the HSC

The Hardwood Silviculture Cooperative (HSC) is a miatieted research and education
program focused on the silvicultuoéred alder Alnus rubrg and mixes of red alder and Dougfas
(Psewotsuga meriesii) in the Pacific Northwesthe goal of thedSC is improving the
understanding, managemeahnd production of red aldérhe activities of the HSC have already
resulted in significant gains in understanding of regeneration and stand management, and have
highlighted the potential of red alder to caltite to both economic and ecological forest management
objectives.

The HSC, begun in 1988, is a combination of industry and both federal and state agency
members, each with their own reasonspiorsuing red alder managemerobr instance, some want to
grow red alder for higlguality saw logs, while others want to manage red aldarcasnponent of bio
diversity.What members have in common is that they all want to grow red alder to meet their specific
objectivesMembers invest in manyays to make the §C a succes3hey provide direction and
funds to administer the Cooperative. They provide the land for research sites and the field crews for
planting, thinning, and taking growth measurements.

The HSCO6s hi tphrelerstandghe responseted aldierso intensive management.
To accomplish this, the HSC has installed 26 varidelesity plantations extending from Coos Bay,
Oregon to Vancouver Island, British Columbia. The majority of plantations are located in the Coast
Range, with a few ine Cascade RangEhe plantation distribution covers a wide range of geographic
conditions and site qualitieat each site, cooperators planted large blocks of red alder at densities of
100, 230525, and 1200 trees per adeach block is subdivided inseveral treatment plots covering a
range of thinning and pruning options (twelve total treatments per site).

In addition to the 26 variabléensity plantations, the HSC has related studiesiarally
regenerated standgoung stands (less than 15 yeald) of naturally regenerated red alder, 5 to 10
acres in size, were pursued as a means of-shtinhg some of the lag time before meaningful thinning
results could be obtained from thariabledensity plantationdt came as a surprise to find only fou
naturally regenerated stands of the right age and size available in the entire Pacific Northwest.

The HSC has also established seven mixed species plantations of red alder andflDouglas
They are located on land designated as Datfgiaite class Il or below.Each plantation is planted
with 300 trees per acre with fivegportions of the two specieBhe site layout is designed to look at
the interations between the two speci®ge are finding that in low proportions and when soil nitrogen
is limited, red aldemayimprove the growth of Douglafir. This improvement is due to the nitrage
fixing ability of red alderThe management challenge is to find the right proportion of the two species
through timeto maintain a beneficial relationship.

Sincethe HSC was established, we have learned a great deal about seed zone transfer, seedling
propagation, stocking guidelines, identification of sites appropriate for red alder, and the effects of
spacing on early tree growth (see the HSC-patpehttp://hsc.forestry.oregonstate. efun more
information).Furthermore, the data set is now complete enough to begin analyzing the growth
response of red aldafter thinning and/or prunin@ur ultimate goal is aditer understanding of the
effects of stand densityanagemenn red alder growth and yield, and wood quality and to develop
red alder growtland yieldmodek.

The HSC red alder stand management studies are well designed and replicated aarelscale
attempted in forestryOver the next 20 years, we will vast much from our investmer@ur data set
on growth of managed stands will make red alder one of the-betterstood forest trees of the
Pacific Northwest.
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Red Alder Stand ManagemerdyS

The Red Alder Stand Management Study is divided into three specific types of installations.
Study installations are predominately located in the coastal mountain ranges of the Pacific Northwest
from Coos Bay, Oregon to Vancouver Island, British Gddia (Figure 1).

42101 Thinned naturzl
akder stand (Type 1)

®1201 Alder variable density
plantation {Type 2)

w2301 Mixed alderDouglas-fir
replacerent senes
{Type 3)

Figure 1. Location of installations for the Red Alder Stand Management Study.



The three types of study installations are as follows:

A Type 1is a natural red alder stand thinned to 230 and 525 trees per acre. There are four Type 1
installations.

A Type 2 is a variabldensity red alder plantation. At each site, red alder is planted in large
blocks at densities @pproximatelyl00, 230, 525, and 1200 trees per acre. Each block is
subdivided into several thinning and pruning treatmentgere are twentgix Type 2
installations.

A Type 3 is a mixed species plantation of red alder and DofiglaBach site is planted to 300
trees per acre with five proportions of the two spedibsre are seven Type 3 installations.

The primary focusf the Red Alder Stand Management study continues to be the wpaBle
density plantationsT'ype 2 installations are distributed across a matrix of five ecological regions and
three site qualit classegTable 1).

Table 1. Matrix of Type 2 instalians. Each installation identified by number, ownership, and
year planted.

Site Quality
Low Medium High
[Region SI50 12327 M SI50 :2832 M SI50 :33+ M
SI20 11417 M SI20 :1820 M SI20 :21+ M
. 1202 BCM
1) Sitka Spruce North X 1201 DNF 1203 DNE
. 2202 SN| 2203 ANEH 2201 WHC
2) Sitka Spruce South 2206 SN| 2204 SNH| 2205 ANE
3204 SN %22%%3 \gch 3203 CAM 92
3) Coast Range 3206 WHC '93
3209 BL| 3207 BLN 350 oau
3208 ODF
4202 GYN
4) North Cascades 4205 BCM 4203 BCM 4201 GYN

4206 DNF

5203 BLN
5) South Cascades 5205 GPT 5204 WHC X

With each passing year, more and more treatmeatapplied andnoredatais collected.
Tables 2, 3, and 4 describe the data collection scheduldgefthree installation typeshe shaded
areas of the tables indicdte activitiesthathave been completed and illustrate the tremendous
accomplishments of the HSC to date.



Table 2a. Data Collection Schedule for Type 2 Installations. Shaded areas indicate completed activities.

TYPE 2 GYN WHC WHC GYN DNR SNF NWH NWH SNF ODF BLM WHC BCmin
Site Number 4201 2201 3202 4202 1201 2202 2203 3203 3204 3205 5203 3206 4203
Site Name Humphrey John's R. Ryderwood Clear Lake LaPush Pollard Pioneer Sitkum 'é?!grs Shamu Thompson Blue Mtn. Mohun Ck.

Year Planted

1st yr Regen

2nd yr Regen

Plot Installation

3rd yr Measure

3-5 yr Thin

Prune Lift 1 6ft

6th yr Measure

15-20' HLC Thin

Prune Lift 2 12ft

9th yr Measure

Prune Lift 3 18ft

12th yr Measure

30-32' HLC Thin

Prune Lift 4 22 ft

17th yr Measure

22nd yr Measure

27th yr Measure

32nd yr Measure 2020 2021 2021 2022 2022 2023 2023 2023 2023 2023 2024 2024




Table 2b. Data Collection Schedule for Type 2 Installations. Shaded areas indicate completed activities.

IYPE 2 WHC BCmin SNF NWH BLM BCmin SNF BLM DNR DNR ODF osu GPNF
Site Number 5204 1202 2204 2205 3207 4205 2206 3209 4206 1203 3208 3210 5205
Site Name Hemlock Ck| Lucky Ck. | Cape Mtn. Siletz Dora French Ck. | Mt. Gauldy |Scappoose | Darrington M axfield Wrongway | Tongue Mtn.

Year Planted

Ist yr Regen
2nd yr Regen
Plot Installation
3rd yr M easure
3-5yr Thin
Prune Lift 16ft
6th yr M easure

15-20' HLC Thin 2002/17

Prune Lift 2 12ft

9th yr M easure

Prune Lift 3 18ft
2th yr M easure
30-32' HLC Thin
Prune Lift 4 22 ft

I7th yr M easure

22nd yr M easure
27th yr M easure 2019 2020 2020 2020 2020 2020 2021 2021 2021 2022 2023 2023 2023
32nd yr M easure 2024 2025 2025 2025 2025 2025 2026 2026 2026 2027 2028 2028 2028




Table 3. Data Collection Schedule for Ty

e 1 Installations. Shaded areas indicate complete

Plot Installation

1st yr Measurement

3rd yr Measurement

6th yr Measurement

9th yr Measurement

14th yr Measurement

19th yr Measurement

TYPE 1 BCmin SNF DNR MBSNF
Site Number 4101 2101 4102 4103
Site Name Sechelt Battle Saddle Janicki Sauk River

Table 4. Data Collection Schedule for Type 3 Installations. Shaded areas indicate completed activities.

Owner BCmin NWH GYN BCmin DNR SNF GPNF
Site Number 4302 2301 4301 4303 3301 2302 5301
Site Name East Wilson | Monroe-Indian |Turner Creek|Holt Creek| Menlo [Cedar Hebo| Puget

Year Planted

1st yr Regen Sunvey

2nd yr Regen Suney

Plot Installation

3rd yr Measurement

6th yr Measurement

9th yr Measurement

12th yr Measurement

17th yr Measurement

22nd yr Measurement

27th yr Measurement

2018

2020

2020

2020

2021

2022

2023

32nd yr Measurement

2023

2025

2025

2025

2026

2027

2028
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TheWinter 20L6/17 measurements consisted of gigtallations requirindield work (Table 5)
Threesiteshadtheir 229 yearmeasuremer(Mt. Gauldy, Scappoose, Darringjcemd two sitehiad
their 27" year measureme(Ryderwood, Clear Lake HilllOneType 3 installationlenlo) hadits
229 year measuremerin addition, the Type 2 site, Mt. Gauldy had its fourth and final pruning lift.
There were no orphaned sites requiring fieldwsiwkcheduling and @mpletingthesemeasurements
went smoothlyTaper measurementgerecollectedat the Mt. Gauldy site as well as at a 45 yadr
stand in the Oregon Coast Range

Table 5. Hardwood Silviculture Cooperative Field Activities, Fall@8bring2017

Type Activity Installation Cooperator
Type 1 Completed
Type 2 4™ Pruning Lift 2206 SNFMt. Gauldy
22yr Measure 2206 SNF Mt. Gauldy
3209 BLM- Scappoose
4206 DNR- Darrington
27yr Measure 3202 WHC- Ryderwood
4202 GYN- ClearLake Hill
Type 3 22yr Measure 3301 DNR- Menlo
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S0, in the big picture:
A All scheduled measurements for the four Typestallationsare completed.

Twenty twoof the twentysix Type 2 instllations have hadtheir 22" year measurement.
There are three Type 2 sites now having ti2&if year measuremenbmpleted.
Twentyoneof the twentysix Type 2 installatios have all treatments completed.

Five of the seven Type 3 installatisimave had theR2ndyear measurement.

A
A
A
A
A

This comingfield seasorfWinter 2017/18) will be a busyear(Table 6) Two more of the oldest
HSC sites l(aPushandPollard Aldej will have their 27" year measuremer@neType 2installation
(Maxfield) and one Type 3 installation (Cedar Hefdl) needtheir 22" yearmeasurementn
addition to the above measuremetts) installations will require thinning (Dora and Cape Manyl
three installations ardue for the # and final pruning lif{LaPushCape Mtn., and Maxfield)uckily,
there are no orphanesitesdue for neasuremenr treatment

Table 6. Hardwood Silviculture Cooperative Field Activities, Fall28pring 208

Type Activity
Type 1 Completed
Type 2 4™ Pruning Lift

15-20ft HLC Thin
30ft HLC Thin
22yr Measure

27yr Measure

Type 322yr Measure

Installation Cooperator

1201 DNR- LaPush
2204 SNF Cape Mtn.
1203 DNR- Maxfield
3207 BLM- Dora

2204 SNF Cape Mtn.
1203 DNR- Maxfield
1201 DNR- LaPush
2202 SNF Pollard Alder
2302 SNF Cedar Hebo
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CurrenHSActivities

An Alder Day in the Woods

On June 16, 2016, the Washington Hardwood Commission (WHC) held a guided tour of red
alder plantations in tharea ofCastle Rock, WA. The tour was held on Weyerhaeuser property and led
by (now retired) Weyerhaeuser research forester Alex Dobkowski. Thedeered most aspects of
intensively managed red alder plantation activities including site seleglaoming stock, soil site
index vs. expressed site index, qo@nmercial thinning, commercial thinning, etc. The tour handout
was a welmade ands awailable on the WHC website:
http://wahardwoodscomm.com/ppt/16 AM/Experience_Alder_Day_in_the_Woods.pdf
The HSC was molved inthe organization of this event agedve two presentations. The first, by
Glenn Ahrens, gave an overview of the HS€ objectiveshistory, organization, members, and
current research priorities. The second, by Andrew Blulsad the 2§earold HSC Type 2
installation, Ryderwood, as a backdrop to discuss stand density management as it relates to intensively
managed red alder platitans. T@ics presented included:comparison of heights and diameters of
the Ryderwood control treatments with the average height and diameters of the thirteen HSC sites used
in the subsequent analysesdescription the HSC treatments described, effestiand density
management on relative densiiye crown ratio tree diametertreeheight standcubic foot volume at
age 22, and projectetandboard foot volume at age 35. The following are the key results presented.

A This stop HSC #3202 isatoper f or mi ng red al der si t-site acros
met hodo of estimating site index (Harringtotl
Site index estimates of twelve other HSC sites greater than 20 years old ranged from 85ft to
115t. Ryderwood DBH (Figure 2) and height (Figure 3) for the four control treatments are the
maximum, or near maximum observatthe thirteen installation3 herefore, tree and stand
growth responses (i.e.dd, Ht, Vol, etc) from this siteshouldbec onsi dered HAopti m
Aexceptional 0.
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Figure 2- Control treatment,

22 year, all tree DBH
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Figure 3- Control treatment,

22 year, all tree height

for HSC site #3202 (Ryderwood) with the mean
(and maximum) of 13 HSC installations.- All Trees

90

Ryderwood

Mean (& Max.) 13 Sites

90

- 80

r 70

r 60

r 50

- 40

- 30

- 20

- 10

130tpa 350tpa

675tpa 1300tpa

Control Treatment

14

DBH (in)

Height (ft)



A The silvicultural treatments presented here (plant at 235tpa & leave alone [235C], plant at
525tpa & leave alone [525C], plant at 525tpd #rin to 240tpa at crown closure [52%T],
and plant at 525tpa & thin to 240tpa when HLC=21Bt [525 29 T]) fall within what is
currently considered operatior{&igure 4)and furthermore, allow for meaningful comparisons
across treatments.

Figure 4- HSC #3202 (Ryderwood): Treatment Densities

600 - 600
B Residual Density

500 4| =1 Planting Density L 500

400 A - 400
< <
o o
300 - 300 F

200 - 200

100 - - 100

0 T T T O
235C 525C 5251st T 5252nd T
Treatment

525 1st T=Thin at crown closure: Age=6yrs
525 2nd T=Thin when HLC=15-20ft: Age=9yrs

A Stand density management provides opportunities for foresters to influence stand yield,
individual tree size, and stem form. Relative density and the associated relative density diagram
is a useful tool in deciding the timirfgi . e. A wi n d o w0 Ythinring dr residual e n s i t
density) of precommercial thinning. The recommended management zone (RD=25% to 45%)
is the stand condition that is a compromise between individual tree growth, stand yield, and
mortality. Using dat from this site the following were observ@tgure 5)

o For the 235C, the recommended management zone (RD=25% to 45%) occurred
between the ages of 13 & 20.

o Forthe 525C, the plot was in the recommended management zone (RD=25% to 45%)
between the ages 0f&l 0.

o Forthe 525 2T, thinning occurred at age 6; just as the stand was entering the
management zone (RD=26%). It was thinned to a relative density below what is
recommended (RD=16%).
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o Forthe 525 2nd T, thinning occurred at age 9; just as the starapwasaching the
upper limit of the management zone (RD=44%). It was thinned to a relative density just
below what is recommended (RD=21%).

o By age 22, only the 525€hineanmgehi nleas (R

Figure 5- HSC #3202 (Ryderwood): Relative Density
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A The increased diameter growth resulting from an increase in resources (i.e. thinning) is, among
other factors, a function of crown size. Therefore, identifying crown size is another useful way
of deciding when to preommercially thin. A simple and efil measure of crown size is live
crown ratio (LCR). For red alder plantations, it is generally considered that a 50% LCR of the
trees/ stand i s a de s i-thabnhwheMLCR>50y0gsacrifices §tamd  w h «
yield, while thinning when LCR<3% sacrifices individual tree growth. In regards to LCR, the
following were observe(ata not shown)

o For the 235C treatment, the trees/stand reached LCR=50% at age 20.

0 The 525C treatment was 12 years old when LCR dropped below 50%.

0 The LCR at time of thining for the 525 % T, and 525 2 T was 84% and 66%,
respectively. So, using the 50% rule, these treatments were thinned early.

o PCTing maintained higher LCRs than the unthinned 525C treatment (~37% vs 27%).

A Diameter(Figure 6)
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o Trees either planted atdder spacing (235C) or thinned to a wider spacing (525 1
& 525 29 T) had, on average, diameters 2 to 3 inches (30%) greater than the closer
spaced treatment (525C) at age 22.

A Height(Figure 7)
0 Height at age 22 differed by treatment althodgferences were relatively small.
Stands planted at a wider spacing (235C) were shortest (74ft) , followed by thinned
stands (~79ft) with closer spaced stands (525C) were tallest (84ft).

Figure 6- HSC #3202 (Ryderwood): All Tree DBH
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Figure 7- HSC #3202 (Ryderwood): All Tree Height
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A Total cubic foot volume at 22 yeg(Sigure 8)
o Through age 20, total stand cubic foot volumee acrg CFV) followed the same
patterns as height: stands planted at a wider spacing had the least volume followed by
thinned stands ftowed by closer spaced stands.
0 A severe weather event2010/2011 damaged tB25Ctreatment, resulting in a
significant loss of volume.
The stand planted at the wider spacing (235C) had the least volume {2@06)t
o Thinning at age 6 @ ' T) resulted in more volume (5008fcre) than thinning at
age 9 (4300ftacre).

o
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Figure 8- HSC #3202 (Ryderwood): Total Cubic Foot Volume (CFV)
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A Board foot volume (BDFV) at 35 yeaSigure 9)
0 Using the data collected at age 22 and the red alder growth and yield(Ragkel

ORGANON), board foot volume per acre by log diameter class was projected to age 35
(merchandising specifications= log length 32ft, minimum log length 12ft, minimum log
diameter 4in, stump height 1ft, and trim 6in).

o Atage 35, BDFV ranged between 18MBRd 22MBF.

0 The greatest volumes were found in the 525C stand (21.6MBF) and th& $25 1
(21.8MBF). Although these two stands had nearly identical total volumes, log diameter
distributions varied greatiyhe 525C stand had a much higher proportion oflema

logs.
0 The 235C stand had the lowest volume (18.2MBF) as well as the greatest range in log

sizes.
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bdft/acre

Figure 9- HSC #3202 (Ryderwood): Projected

Volume; Age 35 by Log Diameter Class
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Red Alder Tapgeata Collection

As reported previouslyhe HSGbuilt taper equation for managed stands ofaieeér fit the
data nicely However, due to thgoungage of the plantations, the sampled trees were of pre
merchantable siz@able 7) Consequentlyit is important to determine if ihtaper equatiomould
accurately predict diametarside bark (dibjpnd stem volumef larger, merchantable tre&¥/ith this
in mind, the HSC has been collecting additional taper data opportunistically. This last year, the HSC
collected datdrom sixteertrees from a 45 yeanld mixed species stand from the Siuslaw Nationa
Forest as well agatafrom ninetrees from the 22 yeand Type 2 installation Mt. Gauldy (Table 8).

Preliminary evaluations of the taper equation by the HSC revealed mostly consistent under
predictions of dib, and thus volunfge HSC 2015 Annual Refdin older (and bigger) managed
trees. Another evaluation using additional data from older managed and unmanaged stands indicated
the original equation provided the best fit of the @adeept forin larger tees vinere the original
equation consistentiynder predicts dib higher up along the s{eee HSC 2016 Annual Report)
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