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Oregon

NANCY HATHAWAY

Planting is a Big Deal

J

ust like many of you, I’ve planted
thousands of seedlings. Choose
any nasty weather system during
which you’d love to be cozied up by the
fire, and that will surely be the time
you have to plant trees. So off you go,
bundled up with vinyl, Gore-Tex® and
another change of clothing, just to
cover any unforeseen incidents.
Remember, if the weather were sunny
and clear it could dry out the seedlings’
roots. So, with shovel in hand, you
already have the moral high ground.
In an effort to pass on some really
valuable information to you planters,
I asked Dan Newton, Douglas
County OSWA member, to share
some tips. Dan, now retired and retooling at OSU in Science Education,
managed 450,000 acres of timberland
for Roseburg Forest Products. Says
Dan, “Reforestation is like a chain—
look for the weakest link and improve
that.” The word “planting” does not
begin to describe the processes (links)
you must think through. Dan likes to
think of the dollars spent in reforestation as an investment as opposed to
just a cost. This subtle change in
wording may change your thinking on
reforestation.
The physical planting of a seedling
is probably the easiest part. If the precare and the after-care are missing,
maybe you shouldn’t even plant...wait,
there’s the Forest Practices Act! So let’s
do it right. As Dan says, “There’s a difference between survive and thrive.”
Remember, this is a future investment.
To be successful decades from now,
you must invest in weed control both
before and after planting. I’ve done it
both ways and it’s no fun operating in
rescue mode when your seedlings are
being overtaken by brush. You’ll wish

then you’d spent more thought and
money up front. Research shows that
taking care of competing vegetation
through several early years also keeps
wildlife from viewing your plantation
as a vegetable garden.
Another link in the chain would be
the planting of an alternate species in
areas of root rot. My experience:
During a tour of our successful fouryear-old regen project, I was asked,
“What did you do about the root rot
area?” Root rot? Evidently Dad had
told him about it, but never mentioned
it to me, nor wrote or mapped any-

thing. We agreed we’d locate it when
the trees fell over. Mother Nature has a
strange sense of humor. That’s just
another plug for keeping notes in an
activity log in your management
plan...I could have made a better decision. A word to the wise.
In the big generational picture,
some of us harvest and plant, some of
us thin, some of us watch trees grow,
and some do a little of all of the
above. If you’re the generation to
plant, it really is a big deal! ■
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KENNON McCLINTOCK

Fall Planting in Idaho Works Well

I

have been involved with tree
planting on Montana and Idaho
forestlands for over 30 years.
Though I have planted both in the
spring and the fall for most of these
years, I greatly prefer to “Fall” plant.
The St. Regis Paper Company in
Libby, Montana, during the late 1970s
was the first forest landowner in the
Inland region, of which I’m aware, to
experiment with and then fully implement fall planting on a production
scale. Fall planting offers many benefits, especially when planting western
larch and western white pine, which
are two of the major species reforested in the Inland Northwest.
The main benefit to fall planting is
that the seedling is being planted at the
time of year close in sync to its natural

growth cycle. Thus in early spring, the
seedling will begin to grow roots in late
March, as a natural seedling would do,
many weeks before it breaks bud. This
early root development not only boosts
survival, but also enhances growth. In
contrast, a seedling planted in May is
forced to grow roots and foliage simultaneously, which can greatly stress the
tree, especially during a dry May or
June.
The key to successful fall planting
is a well-conditioned seedling—one
that can be planted in September or
October and withstand a wide range
of temperature fluctuation, up to 80
degrees during the day to below 20
degrees during the night. The
Canadian nurseries are very competent at producing this “hardened”

seedling using a blackout period for
several weeks during July or August.
Seedlings are hot lifted from the nursery in September, boxed, shipped, and
under a good reforestation program,
planted within a week’s time. There is
no freezing or cold storage involved.
Besides good survival and good initial
growth, other benefits of fall planting
include better access to planting sites,
and ease of seedling, storage, and
handling.
Comparing the costs of fall planting to “Spring” planting is very difficult because of the various logistical
issues that one must take into consideration with each of these reforestation systems (i.e. timing of site prep,
storage costs, growing costs, shipping
and handling, labor availability, survival percentage, weather, access, etc.).
My gut feeling is that fall planting is
cheaper overall and produces better
plantations—this topic would make a
great thesis for a Master’s degree.
In summary, even though fall
planting is somewhat foreign to most
Inland landowners and not widely
used, it is a proven reforestation
method that works very well in northern Idaho and northwestern
Montana. ■

WEYERHAEUSER REAL
ESTATE DEVELOPMENT
COMPANY TIMBERLANDS
FOR SALE
Weyerhaeuser Real Estate Development
Company is offering a variety of
timberland investment and recreation
properties for sale.
For more information contact
Scott Dahlquist at 253-924-3006
Or visit us at www.wredcotimberland.com
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SAM COMSTOCK

Learning from Others

I

had to mull the topic of planting
over a bit as I didn’t want to bore
anyone. There are only so many
planting workshops I can handle.
Although when you have smaller
holdings and only do a major planting
every 30 years or more it may be wise
to review the topic from time to time.
Not being a professional forester and
having limited knowledge about silviculture, I keep tuned in to how things
have worked out for others, one of the
great benefits of being a member of
WFFA. I’m not sure why, but folks
seem willing to share their mistakes.
So here’s how it works. You get about
10,000 seedlings, you dig a hole and
stick one in the ground being cautious
not to perform the infamous J root,
fill in the hole, and jump back out of
the way. Trees grow fast here. You
may do this up to 450 times per acre.
Pray for wet weather, don’t over fertilize and hope that the deer population
is down. If for whatever reasons the
planting is a total failure, just wait a
while longer and they’ll naturally seed
in at an even higher stocking rate.
Or you can have your forester hire
contractors to scarify if necessary and
do the planting. Maybe not as much
fun or as rewarding as doing the
planting yourself, although planting
10,000 seedlings is a lot like work.
As far as which species to plant,
just observe Mother Nature. She’ll
likely win out anyway. Our neighbor
treated a root rot pocket of Douglasfir and planted redcedar. The deer visited the candy store and no cedar survived. Presently they have a patch of
dog hair fir. Another neighbor who
raised Christmas trees had seed trees
(Doug-fir) that provided a steady supply of Christmas trees. When they

elected to quit the Christmas tree
business, they harvested the seed trees
and let the Christmas tree stock go,
and now they have a good healthy
stand.
When you get information from
your forester be sure to get all the
details about fertilizing seedlings.
Don’t pile it up around the stem.
Broadcast it sparingly or don’t even
fertilize the youngsters. Also, check
your Almanac—a dry year can take
care of an entire planting. Around
here things can brush in pretty fast, so
a planting can be important rather
than waiting for natural seeding.
One really doesn’t know how things
will turn out. We scarified and planted
about 30 years ago with 2-0 Doug-fir
Weyerhaeuser seedlings. The planting
has done well except for two areas
where alder out did the fir planting.
Not necessarily a bad thing with the
current red alder market. Please realize I am not a professional forester
and am not advising you in any way. I
make it a point not to give advice
because it can backfire, especially
when it comes to tree farming. Good
luck and have fun. ■
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hack and squirt. Growing maple trees from sprouted
stumps does not work very well. The stumps rot
away and the sprouts tend to fall over. If you want to
grow maple trees, start with seedlings not sprouts.

• Control the grasses and forbs (aka weed control).
Weed control is insurance against having to replant.
If you are wondering if you will get weeds that compete with your seedlings after a timber harvest, the
answer is yes. As a minimum, you need to control the
weeds next to your seedlings. They can be effectively
controlled with herbicide (directed spray) by scalping them away when planting or by using a mat to
cover and control the weeds around your seedlings.
Industry would typically apply an herbicide cocktail
to control woody plants, grasses and forbs in one
aerial application when the woody plants are in full
leaf and toward the end of the growing season when
they are storing food in their roots.

DOWN ON THE

T R E E FA R M
TIPS & TRICKS OF THE DAY: You have probably
heard the phrase,“That ______ is a young man’s sport.”
Well, tree planting is a young man’s sport, but old men
and women can do it too.

❑ The Right Seedling for Your Site. Choosing the right
seedling applies to both pasture conversion and
reforestation of harvested sites. If you are unsure,
get some advice from a forester, your extension
forester or a knowledgeable landowner friend.

WHAT TO DO IN . . .
u

F E B R U A R Y, M A R C H & A P R I L

u

Am I Ready to Plant?

❑ Pasture Conversion:
• Control the grasses and forbs (weeds) as they
compete with or possibly out compete your
seedlings for moisture and nutrients.

• Pasture soils are normally compacted and compacted soils inhibit root development and seedling
survival. You can insert a metal rod, or even a shovel
into the soil to check for compaction. If compaction
is an issue you will need to wait until your soil dries
out in the summer, and then rip/subsoil on your
desired planting spacing. Plant your seedlings in
the ripped rows.

❑ Reforestation of Harvested Sites:
• Slash disposal may be required. My recommenda-

tion would be to remove slash only where your
planter will have trouble finding mineral soil to
plant in (the slash is too deep or dense to effectively plant through) or where it might be a fire hazard.
Or maybe you are located next to an energy plant
and could market some of your slash.

• Control woody plants (brush) and sprouting bigleaf

Who Am I?

❑ I am a bug (insect) about half an inch long and
❑
❑
❑
❑
❑

about a third as wide as I am long.
I am black with orange or red markings.
I am a nuisance, but not harmful.
I have no natural enemies.
Even chickens turn their beaks up at me.
You may have seen me sunning myself on the warm
side of your house in the spring and fall with a few
of my close friends, or possibly with an alarming
number of my kind.

❑ I winter under the siding on your home and emerge
in the spring. I sometimes emerge inside your home
much to your disgust. The good news is, I will not
breed inside your home. My poop leaves a mark
though, and I may stain if you squash me.

❑ I fly to one of your ash or maple trees for the sum-

mer to feed and breed with no apparent damage to
your host tree.

❑ My name is the same as the common name for Acer
negundo, a variety of maple whose natural range is
east of the Rocky Mountains.

maples. Woody plants (brush) compete with your
seedlings for light and moisture and can be difficult
to plant through. Bigleaf maple
clumps grow much faster than
your seedlings and overtop and
starve them for light.You can
Working with family forest owners managing their woodlands since 1977
control your maple sprouts with
Professional Forester, Accredited Logger, Cut-to-Length Logging, Seedling Sales & Reforestation Services
a foliar spray, a basal spray or by

TREE MANAGEMENT PLUS, INC.

CONTACT Tom Fox at 360-978-4305 • 422 Tucker Rd., Toledo, WA 98591
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Tree Planting Axioms to Hang Your Hat Upon: (Or
Words of Wisdom on Planting)

❑ If you hit water in your planting hole, don’t plant a
tree.

❑ If you hit rock and can’t dig a suitable planting hole,
don’t plant a tree.

❑ If the soil is compacted and you have trouble digging a planting hole, don’t plant a tree.

❑ If you plan to keep a road open, don’t plant a tree in
it, and plant the closest tree one half your planting
interval away from the roadway.

❑ Older planters plant fewer trees per day than

younger planters, and the boss is normally the only
older planter on a planting crew. I am thinking 30
and older is an old planter.

❑ Make sure your planting crew knows your intention
with respect to closing or leaving roads and landing
areas open. They get paid by the seedling and the
edge of roads is easy planting.

❑ A good planting micro-site trumps spacing.
❑ Dry roots equal dead trees, so don’t plant trees
whose roots have dried out.

❑ Fine-rooted seedlings like cedar and hemlock are
best planted on a rainy day so the roots won’t dry
out in your planting bag.

❑ Fine-rooted seedlings like cedar and hemlock don’t
store well in the cooler and should be planted soon
after they are pulled at the nursery.

❑ Shade-tolerant seedlings might need a little sun

protection the first year, so plant on the north or
westside of debris and stumps.

❑ On tough sites, stumps are prob-

interplanting the year after you established the
stand. The longer you wait the less likely interplanting will be successful.
Who Am I?
A Boxelder Bug, Boisea trivittatis.

u

Much of the literature on the internet comes from the
Midwest with a common control measure being to remove
the nearby boxelder trees (Acer negundo), which prevents
breeding and reproduction of the bugs. Reminds me of the
deal I got on elephant repellent. A vacuum cleaner was the
recommended technique for removal from inside your
house. Insecticides are effective, but recommended for outside your house. One of our members used an insecticide
manufactured by Bayer, Tempo FC Ultra, and liked the
results. A home remedy is detergent/soap in water applied
with a sprayer. The soap only works when applied directly
to the bug. There is no residual effect as with an insecticide.
Your house smells good though. Detergent recommendations I saw were 3-4% by volume (4-5 ounces/gallon) and 5
tablespoons of liquid detergent/gallon of water. The other
recommendation is to love your boxelder bugs and learn to
live with them.

Down on the Tree Farm is edited by David Bateman, with
help from Linn County Small Woodlands members. This
column is a project of the Linn County Small Woodlands
Association and the OSU Extension Master Woodland
Managers. Suggestions always welcome; send to Dave
Bateman at knothead@smt-net.com.

ably the best indicator of a good
site to plant a tree.

❑ Interplanting in established

stands can be a waste of time as
the established trees shade out
the interplanted trees. Planting
spaces should be 20 feet or larger across and you should be

SUPPORT
RESPONSIBLE

FORESTRY.

u

Surveying
Engineering
u Logging Roads
u Timber Cruising
u

AKS Engineering and Forestry
503-925-8799

When you consider that only 10% of the world’s forests are certified, we have
a long way to go. The good news is that there are a number of credible forest
certification programs. And each one, including SFI, encourages responsible forestry.
For more on forest certification and what you can do, visit www.sfiprogram.org.

fax 503-925-8969
13910 S.W. Galbreath Dr., Suite 100
Sherwood, OR 97140
email: aks@aks-eng.com
website: www.aks-eng.com
– CALL Keith Jehnke or Alex Hurley –
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Five Essential Elements for Successful Reforestation
By DIANE L. HAASE

PHOTO COURTESY OF DIANE HAASE

M

ost of us
have heard
the expressions “you get what
you pay for!” or
“garbage in, garbage
out!” to express the
concept that the quality of output is
determined by the quantity/quality
of the input. This tenet holds very
true when describing the consequences of decisions made, resources
invested, and actions taken for tree
planting. Reforesting your land has
long-term implications and potential
economic returns; it’s not the time to
improvise as you go, take shortcuts,
or seek bargains. While it is not particularly complicated, there are
some critical strategies and inputs
that can make all the difference in
creating a thriving young plantation
in a timely manner. Below are five
essential elements to incorporate
into any reforestation endeavor.
Other articles in this issue delve even
further into each of these areas.

Successful reforestation requires careful attention to planning, site prep, seedling
selection, and tree planting technique.

1. Develop a detailed plan based
on informed decisions
Develop specific reforestation
goals based on applicable reforestation laws, intended future land use
(timber, recreation, legacy, wildlife,
multiple-use, etc.), and conditions on
the site. Based on your goals, formu-

DO IT RIGHT
THE FIRST TIME
Premium Christmas Trees and Seedlings

www.kintighs.com

541-746-1842

38865 E. Cedar Flat Rd. • Springfield, OR 97478
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late a detailed plan of action well in
advance (before harvest). The plan
should encompass each of the four
areas described below and should
have sufficient detail such that you,
or anyone else, can follow it over
time—essentially a recipe that
includes the ingredients, the timeline,
and the expected outcome. Many
resources are available to provide
useful information in the planning
process (see sidebar).

2. Prepare the site
In order to increase the chances for
seedling survival and rapid growth,
the planting environment needs to be
as favorable as possible. The seedling
will need the site to provide adequate
moisture, nutrition, and sunlight—all
of which can be hindered by competing vegetation. Depending on your
goals, you may desire an aggressive
approach to minimize vegetative
competition across the site in order to
maximize potential for subsequent
seedling growth or you may prefer to
clear vegetation at each planting spot
only. Another consideration is
whether or not you need to remove

3. Carefully choose your seedling
stock
It is best to order your seedlings a
year or two in advance so that you
can request specific characteristics
and therefore obtain stock with the
highest probability of good performance after outplanting. If you are
unable to order seedlings early, you
can check the Forest Seedling
Network (see Bob McNitt’s article) to
determine if there are any available
that meet the specific criteria for your
site. Specifications for seedling characteristics should always, always,
Common Planting Problems

1. Too Deep
needles buried
hole okay
tree position poor

2. Too Shallow
roots exposed
hole too shallow

6. Compacted Roots
hole too narrow
not properly opened

7. Not Vertical
shallow planting
caused by
improper
digging of hole

important for seedlings planted on
drier sites; those with larger roots relative to the shoots (shoot:root ratio
of 2:1 or less) are more likely to survive by having a good ratio of water
uptake to water loss within the plant.

always be based upon the outplanting
site. Both bareroot and container
stock can perform well if they are
from a proper seed source, have morphological and physiological characteristics suited to the site, and are
handled and planted with care.
Planting seedlings grown from seed
collected within the same geographic
region and elevation ensures that the
young trees will be well adapted to
the climatic conditions of the site (see
Larry Miller’s article on the importance of local seed source for successful plantations). As for seedling size,
bigger is usually better (especially
stem diameter) on sites with adequate
moisture so that the newly planted
seedlings are best able to compete
with rapidly establishing vegetation
on the site and to get above the
browsing level. However, it is important that the shoot not be too tall relative to the stem diameter (preferably
5-10 cm in height for every 1 mm in
diameter) and that the shoot mass
not be too large relative to the root
mass (a shoot:root ratio of 3:1 or less
is best). This balance is particularly

3. Air Pocket
from improper
tamping

4. ‘L’ Roots
hole shallow

–Continued on next page–

Reforestation Resources

5. ‘J’ Roots
hole shallow
roots often
exposed to air

8. Too Loose 9. Poor
10. Satisfactorily
improper
Planting Soil
Planted Tree
planting in rotten wood,
tamping
deep duff or debris, not
after planting
damp mineral soil

SOURCE: GUIDE TO REFORESTATION IN OREGON BY ROBIN ROSE AND DIANE HAASE

slash from any harvest activities. On
harsh sites, some residual slash can be
beneficial in providing shade, inhibiting weed growth, and keeping moisture in the soil. On the other hand,
too much slash can be difficult to
walk through, can create too much
shade, can be challenging to plant
into, and can cause physical damage
to seedlings when shifting. See Chris
Rasor’s article in this issue for further
details about chemical and mechanical site preparation techniques.

Many online resources offer a
wealth of detailed information about
reforestation.
• Guide to Reforestation in Oregon
by Robin Rose and Diane L Haase.
2006. College of Forestry, Oregon
State University, Corvallis. 48p.
http://fcg.cof.orst.edu/structur/
ReforestationGuide.pdf
• Seedling Processing, Storage, and
Outplanting—The Container Tree
Nursery Manual Volume Seven by
Tom Landis, Kas Dumroese, and
Diane Haase. 2010. USDA Forest
Service Agriculture Handbook 674.
www.rngr.net/publications/ctnm/
volume-7
• Reforestation, Nurseries, and
Genetics Resources. http://rngr.net.
This website contains over 7,000
searchable articles available for free
download as well as a national directory of nurseries, a calendar of events,
links to other relevant sites, and more.
• Sources of Native Forest Nursery
Seedlings. Prepared annually by the
Oregon Department of Forestry.
www.privateforests.oregon.gov/ODF/
privateforests/docs/ForestNursery
SeedlingSources.pdf
• Understanding Forest Seedling
Quality: Measurements and Interpretation by Diane L. Haase. 2008.
www.rngr.net/publications/tpn/52-2/
• OSU Forestry Extension
Publications. http://extension.oregonstate.edu/catalog/ (select “Forestry &
Wood Processing” then select
“Reforestation”).
• WSU Forest and Wildlife Extension
Publications. http://ext.wsu.edu/
forestry/publications/
• UI Extension Forestry
Publications. www.uidaho.edu/
extension/forestry/content/
management/silviculture
• MSU Extension Forestry
Publications. www.cfc.umt.edu/
extensionforestry/publications.htm

It’s important to plant seedlings properly for the greatest probability of survival.
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Deciding which species to plant is
based on your long-term goals for the
site as well as the habitat needs of
that species. Articles in this issue by
Duane Weston and Tristan Huff provide some useful considerations for
species selection. Another factor of
concern is the effect of climate change
on future habitat conditions. As local
climates change, species’ ranges and
seed source adaptability will change
as well. There are studies underway

worldwide to examine impacts of climate change on specific geographic
areas and to develop guidelines for
“assisted migration” of trees.

4. Handle and plant seedlings
properly
Seedlings are living, perishable
plants and must be handled with
utmost care. Too often, bags or boxes
of seedlings are tossed from the back
of a truck, or placed in the warm
sun, or left open such that the roots
become desiccated. All of these
things can result in easily preventable
damage to otherwise perfectly healthy
seedlings in a very short period of
time. This damage often leads to
stunted growth or even death. It is
important to protect seedlings from
moisture stress (never let the roots
get dry), temperature stress, and
physical stress during every step of
their journey from the nursery to the
planting hole. John Trobaugh’s article outlines important factors for
maintaining seedling vigor during
transportation, storage, and planting.
Planting method and timing are
also critical factors in determining
subsequent seedling performance. If
you need to plant more than one or
two acres, consider hiring a planting

contractor. Your local extension
agent can provide names of local
contractors. Be sure to check references ahead of time and to monitor
the quality of their work. Seedlings
need to be planted to the proper
depth with roots in a natural position. The planting spot should be
scalped free of debris and weeds and
the seedling should be planted with
good root-to-soil contact while
avoiding soil compaction. It is best
to plant when the seedlings have
ceased height growth and the site
conditions are optimal for newly
planted seedlings to establish root-tosoil contact and resume water and
nutrient uptake. In the Northwestern
U.S. this is most often done in midwinter through early spring when
seedlings are dormant and sites are
cool and moist thereby minimizing
stresses. Planting in fall is also an
option on sites where moisture is
adequate. Matt Engberg and Eric
Femreite outline some advantages for
fall planting in their article.

5. Protect and monitor seedlings
after planting
Newly planted seedlings can be a
tasty meal to a variety of hungry
critters. If your site is likely to have

Seedling Nursery Since 1974
We bring experience with owners that care about their product and customers.
Approximately 10 million seedlings in annual production
1 container site (plugs), 2 bareroot/transplant sites (p+1, 1+1)
Contract growing and spec seedlings for forestry and Christmas tree production

LET US GROW YOUR SEEDLINGS
David Gerdes

Mike Gerdes

inquiries@silvaseed.com

SILVASEED COMPANY

FORESTERS • NURSERYMAN • SEEDSMAN
P.O. Box 118 • Roy, WA 98580 • (253) 843-2246

“Serving Many of the Reforestation Needs of the World From This Location Since 1889”
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Rigid mesh tubing can protect seedlings
from animal browse.

animal predation, it is a worthwhile
investment to take protective measures. This can be accomplished by

using physical barriers such as rigid
mesh tubing, fencing, or netting or
by applying chemical or biological
animal repellants that have a repugnant odor or taste. Animal protection should be done immediately
after planting since browsing can
occur as soon as you leave the site
(see Jimmy Taylor’s article for additional information on identifying and
controlling for animal damage).
Protection from competing vegetation is also a consideration. If the
site supports rapid development of
shrubs and forbs, your seedlings can
be quickly shaded out or have limited water and nutrients. In addition to
the site preparation, further chemical, manual, or mechanical weed
control may be warranted. You can
also consider applying a mulching
material around the seedling to act as
a physical barrier to competing plant
growth. Mulching can be accomplished with mulch mats (paper, sod,

fabric, etc.) or with loose organic
materials (straw, wood chips, etc.).
Monitor your planting site regularly to determine if you need to do
any further vegetation management,
protection from wildlife, or replanting due to inadequate survival.
Dennis Parent’s article provides
details on monitoring techniques.
If you’ve created a detailed reforestation plan based on sound,
informed decisions you’ve set yourself
up to avoid a “garbage in, garbage
out” scenario. Likewise, if you’ve
invested adequate time and resources
in site preparation, seedling selection,
planting and handling techniques,
protection and monitoring, then you
are likely to reap the rewards of “you
get what you pay for.” ■
DIANE L. HAASE is the Western Nursery
Specialist for the USDA Forest Service,
Portland, Ore. She can be reached at
503-808-2349 or DLHaase@fs.fed.us.
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How Do I Know if I Have a Quality Seedling?
By JOHN TROBAUGH

I

n the Pacific
Northwest, nurseries produce over
100 million seedlings
each year, which represents a tremendous
investment in maintaining healthy, productive working
forests. A significant portion of those
seedlings are planted by nonindustrial forest landowners. To help ensure
a good return on your reforestation
investment, it is critical that you start
with quality seedlings.
If possible, visit the nursery and
look at the crop before you purchase
the seedlings. You can learn a lot by
seeing where and how they were
grown. When you pick up your
seedlings open a bag/box or two and

take a look at what is coming out of
storage. Start at the roots; a whitish
fungal growth is not necessarily bad
and might actually be good, it might
be a mycorrhizal fungi that is beneficial. Scrape off a small portion of
the root bark and look for a white
moist healthy tissue below the bark.
If the root tissue is brown, black, or
mushy, then there is reason to be
concerned about potential root rot.
Next, look at the foliage. Assuming
that it is not larch or a hardwood
that drops their foliage, there should
be good needle retention on the
seedlings. A grey mold on the foliage
is a sign of Botrytis (a fungus disease), and although usually not a
severe problem, it is a concern and
should be brought to the nursery’s
attention and investigated further. If
the bark on the stem is still firm and

Weyerhaeuser
Sustainable Forestry Initiative

Purchasing alder sawlogs, pulp and
timber at the following locations:
Arlington, WA

(360) 435-8502

Centralia, WA

(360) 736-2811

Longview, WA

(360) 577-3887

Eugene, OR

(541) 689-2581

Coos Bay, OR

(541) 267-0419

Garibaldi, OR

(503) 322-3367
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healthy, not soft and watery, then
you should be okay, but the seedlings
need to be planted as soon as possible to prevent further disease.
Seedling physical characteristics
are a useful indicator of a quality
seedling. Again, start at the roots
and for bareroot seedlings, look for a
full fibrous “mop.” Usually the nursery will prune the long straggly roots
so that all the roots are roughly the
same length and easy to plant correctly, more on that later. The height
of the seedling is not as critical, but
what is important is that it is balanced with the roots. Typically a
shoot to root ratio (shoot:root) of
twice the amount of shoot compared
to the amount of root (2:1) is reasonable. Given that you have a seedling
with a good moppy root system that
it is balanced with the top, then stem
caliper is an excellent indicator of
seedling survival and growth after
outplanting. The larger the caliper,
the better the seedling.

Seedling storage, handling and
transport
From the time that seedlings are
lifted from the nursery bed until they
are planted, they are a perishable
“fish out of water.” There are three
critical factors to maintaining
seedling vigor:
• Moist (90% + humidity)
• Free from physical damage
• Cool (34º to 36º F)
Seedlings will come in either paper
bags or boxes—both will have a
vapor barrier to maintain moisture.
Periodically check to make sure that
seedling roots are moist, but not saturated. If necessary, add a small
amount of water or moist packing
material (moist clean sawdust, wood
shavings, etc.).
Boxes provide excellent protection
from physical damage, but exercise
reasonable care. Seedlings in bags
require additional care from physical

Proper planting
It is best to plant the seedlings
when they are fully dormant and the

site conditions are still cool and moist.
On the westside of the Cascades, this
is usually mid-December through midApril. On the eastside, the most common planting time is early spring as
soon as you can get on the site—scattered patches of snow on the unit is
perfect timing. You need to take
advantage of the moisture from the
snow melt for early root growth and
seedling survival.
Use a planting shovel to open a
hole large enough to accommodate
the roots. Plant seedlings at the same
depth as they grew in the nursery,
which is indicated by the color
change on the stem at the soil line.
Take care not to plant too deep,
don’t bury foliage, and don’t leave
roots curled back or exposed to the
air. The objective is to have the roots
vertical and pointed down, not
curled, bent, or cramped into a shallow hole. Gently pack the soil around
the seedling roots to remove air
pockets. Planting container grown
“plug” seedlings is much easier than
bareroot seedlings. The plugs require
a smaller hole and just needs to be
planted vertical with about one-half
to one inch of soil covering the top
of the plug to ensure that plug moisture does not wick out. Also, on
harsh, rocky, and/or shallow soils,
plugs usually have better survival
and are the preferred stocktype for
most eastside planting.
Remember: Green side up! ■

ARTWORK FROM ‘A GUIDE TO CARE AND PLANTING OF SOUTHERN PINE SEEDLINGS’ (MGMT. BULLETIN R8-MB39, 1989) CARTOONS BY BARRY NEHR

damage. Do not throw, drop, stand on
or stack bags more than three deep.
Keeping the seedlings cool at all
times is critical. The nursery takes
great care and expense to store the
seedlings at 34-36º F and you should
too. If refrigerated transportation
cannot be provided, protect seedlings
from three primary sources of heat:
solar radiation, vehicle exhaust system, and internal respiration. If possible, transport on cool cloudy days,
early morning, late evening, or at
night. A pallet placed in the bed of a
pickup truck underneath the bags
improves air movement and protects
seedlings from the heat of the exhaust
system. If the seedlings will not be
planted within one to two days, they
must be kept in refrigerated storage.
Temperatures have to be maintained
between 34ºF and 36ºF to prevent
respiration and mold damage. Nonrefrigerated storage in a well-ventilated shady structure will not provide
adequate storage because daily temperature fluctuations can cause irreversible damage. Storage in a root
cellar will minimize temperature fluctuations, but will not maintain temperatures below 40ºF. If you have a
large order and do not have adequate
storage, consider staggering your
shipments. On-site storage should be
for one day or less. Transport only
what will be needed for that day’s
work; if storage is close enough to
the planting site, make a couple of
trips during the day to minimize the
time out of refrigerated storage.

JOHN TROBAUGH is program manager,
Webster Forest Nursery, in Olympia,
Wash. He can be reached at 360-6642884 or john.trobaugh@dnr.wa.gov.

www.nwforestryservices.com
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Forest Site Preparation: Is Your
Site Prepared for the Race?
By CHRIS RASOR

A

s soon as timber harvest is
complete,
growth-requisite
resources are waiting
to be tapped—sunlight is plentiful,
nutrients are available in the freshly
disturbed soil, and water can readily
reach the forest floor. Growth is just
waiting to happen. Think of establishing trees as a race—a race to
most effectively tap those resources
to win the race toward a free-togrow, vigorous, and resilient future
forest! Before the race starts, however, one must prepare.

Step 1: Prepare for the Race
Site preparation planning begins
with a site assessment prior to harvest. Collect all the information
available to you about your site:
soils, slope, aspect, stocking, species
composition, and understory plants
currently growing on-site.
• Are the trees you plan to harvest
healthy?
• Can you identify wind, snow, or
ice damage such as re-grown tops,
frequent stem defects, or windthrow?
• Are animals present that may
damage seedlings? Look for signs of
deer, elk, rabbits, gophers, and
mountain beavers.
• Is the soil rocky or shallow so
that you might need to use container
seedlings?
A timber cruise can collect the
bulk of this information, but don’t
forget to assess and possibly mitigate
for all the above factors before making a race plan.
Map the area that must be prepared for planting by deducting any
areas that will not support tree
14 . NORTHWEST WOODLANDS . WINTER 2011

growth from the harvest area. This
includes areas such as rock outcrops,
permanent roads, wetlands, riparian
zones, and leave tree areas. The map
should also include “diseases of the
site,” such as root rot, and any rocky
patches of soil. If areas are identified
as difficult or impossible to reforest,
one of the best site preparation
investments may be to simply not
harvest those areas or locate leave
trees there.

Step 2: Follow the Race Rules
1. Select tree species and stocktypes
best suited for the site. Investing time
and money to channel growth
resources into species that cannot
maintain vigor due to disease or damage is wasteful. More importantly,
some seedling species and stocktypes
are susceptible to damage from certain soil-residual herbicides.
Determining your species and
stocktypes first will allow you to recognize your herbicide options. And
remember, the nursery may need one
to two years advance notice to grow
the seedlings you require!
2. Create plantable spots for your
seedlings by arranging slash thoughtfully. Arrange slash in compact piles,
which limits cover for rodents and
small mammals that damage seedlings.
Only expose enough mineral soil
required to plant your desired number
of seedlings per acre. Scattered slash
reduces the seed bed for invasive
weeds and improves long-term weed
control. Scattering slash loosely or
scraping small “holes” in the slash
can impede the movement of deer
and elk, and limit browse damage to
seedlings planted in the small openings. Cable harvested areas do not
allow this option; therefore, it is critical to evaluate how many plantable
spots are available in these areas to
plan your seedling needs accordingly.

3. Uproot large shrubs and undesirable trees such as vine maple, cascara
and madrone during slash piling. This
practice can reduce or eliminate the
dependence on herbicides to control
woody vegetation and is a key component of Integrated Pest Management
(IPM). When using a logging shovel
for harvest, it is often most cost effective to have the logger uproot the
brush for you. The alternative is hiring a site preparation excavator with a
brush rake. This option is usually
more expensive, but often advantageous for large areas of heavy piling
since these operators specialize in
achieving the results you want.
4. Control competing vegetation
cover less than 20-30 percent the first
growing season by taking action
before seedlings are planted. Options
to achieve this goal include broadcast
burning, and broadcast or spot application of site preparation herbicides.
The goal here is to channel soil water
during the growing season into
seedlings and not into competing
vegetation. Soil water is the most
limiting factor to seedling growth.
Using herbicides before planting
offers a greater choice of herbicide
options and the ability to increase
application rates without harming
seedlings planted into the treatment
area. Most young seedlings are susceptible to herbicide rates that are
non-lethal to competing vegetation;
therefore, it is advantageous to apply
herbicides as site preparation (before
planting) rather than as release (after
planting). Burning can provide suitable vegetation control and also
nutrient release, but generally results
in shorter-term vegetation control
than using herbicides.
5. Control herbaceous vegetation.
In the first few years of growth, trees
are outcompeted for soil water by
herbaceous weeds such as grass with
dense fibrous root systems. Failing to
control herbaceous weeds by applying site preparation herbicides or
burning prior to planting can cause
high mortality rates and/or very slow
tree growth. Mortality rates spike

PHOTO COURTESY OF CHRIS RASOR

First-year vegetation development with site preparation herbicides (left side of photo)
and without (right side of photo).

once total vegetation cover exceeds 70
percent. Herbaceous weeds are best
controlled by soil residual herbicides
applied in the fall before spring planting or in the spring immediately after
planting, but before bud break. Many
soil residual herbicides provide one
full season of broad spectrum herbaceous weed control. Herbaceous weed
cover also increases rodent populations, which can cause high mortality
rates. Broadcast applications using
backpack sprayers or helicopter are
the most cost-effective methods of
weed control over large areas. Spot
applications using backpack sprayers
can be effective on a small scale, but
cost more and decrease the weed
control period. If you want to
achieve high growth rates, you must
maintain vegetation cover lower than
20-30 percent.
6. On sites with heavy woody vegetation allow “green-up” before herbicide application. Harvest physically
damages woody vegetation enough
that it needs time to grow foliage
(green-up) in order to absorb a lethal
dose of herbicide. In areas with
dense shrubs such as vine maple,
ceanothus and hardwood trees, allow
the harvest area to green-up for three
months or more prior to a site preparation herbicide treatment. This will

greatly improve long-term control of
many woody species of shrubs and
hardwood trees. A good rule of
thumb is if the area is harvested by
the start of spring (mid to late
March), then a fall pre-plant herbicide treatment can be scheduled for
the same year once leaf development
occurs on the target vegetation.
Control of woody vegetation is most
effective with foliar herbicides from
late July through September during
active growth.
7. Plant large stock as soon as possible following harvest if herbicides
will not be used. Where herbicide
application is not an option, your
best bet is to plant large seedlings
protected from animal damage

immediately following harvest. It is
optimal, however, to perform vegetation control regardless of seedling
size. Combining large seedlings and
herbicides can achieve synergistic
growth effects and faster escapement
from browse damage justifying the
increased seedling and herbicide
costs.
8. Consult a professional forester
for planning your herbicide treatments
and always follow product label precautions and applicable laws. Myriad
options exist regarding herbicide
brand selection, rates, effectiveness,
and risk to seedling damage. It is
often most cost effective to employ
some consultation to ensure you are
selecting the best options for your
site as you only have one opportunity to apply herbicides prior to planting.
If you follow this game plan, you
have ensured a high place finish in
the race to achieving a healthy, freeto-grow forest plantation. Spend the
time up front to prepare your site for
the race, select the optimal treatments, and execute them in consultation with other landowners or consulting foresters. Your efforts will be
rewarded by a forest that you and
future generations can enjoy. ■
CHRIS RASOR is a reforestation coordinator for Washington State
Department of Natural Resources in
southwest Washington. He can be
reached at chris.rasor@dnr.wa.gov.
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Identifying and Managing for Wildlife Damage
During Stand Initiation
PHOTOS COURTESY OF NWRC CORVALLIS FIELD STATION
IMAGE LIBRARY

By JIMMY TAYLOR

T

rees in the
Pacific
Northwest
(PNW) are susceptible to wildlife damage throughout their
life cycles, and many
industrial and nonindustrial forest
landowners spend a good deal of
money attempting to prevent or
lessen this damage. Several species of
animals affect forest regeneration
and their damage can generally be
broken into categories based on
when damage occurs. During stand
initiation, damage is seen with seeds,
seedlings, and saplings. While some
animals may cause damage only at
one particular time, others damage
trees at various intervals and in different ways. Methods of lethal and
non-lethal control to reduce wildlife
damage have been around for a long
time and can be placed into five general categories: physical barriers,
repellents, toxicants, hunting/trapping, and habitat manipulation.
Unfortunately, there is no single tool

Elk will often pull seedlings from the ground while foraging, as shown in the photo on
the left. In the photo on the right, an elk uprooted a seedling by pulling on the Vexar
tubing around it.

or technique that works for all species
in all situations, thus management
can be complex and may require multiple techniques. Furthermore, some
tools that appear to work may do so
for only a short period of time.
Despite landowners’ best attempts
to manage for their own values and
objectives, they are potentially at risk
from things outside their control,
such as when adjacent landowners
have very different objectives (e.g., a
small tree farm adjacent to a large
national park). Correctly identifying
the source of damage, understanding
the biology of the offending species,

Wildlife Services
Company, Inc.

Protect Your Trees – Protect Your Investment
®

5227 Gifford Rd. SW • Olympia, WA 98512

Phone:
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Contact:

1-360-352-6055
www.seadust.biz
Dan L. Campbell
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Brooke K. Campbell
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and knowing the pros and cons of
management tools will help develop
effective integrated management
plans aimed to reduce damage affecting forest regeneration.

Damage to plantation seedlings
In even-aged conifer plantations of
the PNW, most reports of tree damage
by wildlife occur in the first five years
of stand development. The major culprits include deer, elk, mountain
beavers, pocket gophers, and voles.
These species bark, clip, girdle, or
browse the roots, stems, and/or
branches. In some cases, as with clipping, initial damage causes direct loss
of a seedling. Barking and girdling
generally causes delayed mortality or
severely reduced growth. Browsing
often leads to seedling mortality; however, repeated browsing causes stunted, bushy growth in conifers.
Deer and Elk. Ungulates such as
deer and elk browse the terminal and
lateral shoots of young seedlings.
Clipping of lateral shoots may
resemble that of hares and rabbits;
however, signs of chewing or upward
pulling on the main stem are characteristic of ungulates. Uprooted but
uneaten seedlings are indicative of
elk browsing. Elk also trample and
break seedlings by running through

PHOTO COURTESY OF NWRC CORVALLIS FIELD STATION IMAGE LIBRARY

Pocket gophers often clip the roots and
peel the bark from seedlings.

management, one must weigh the cost
versus potential savings. Trapping is
the most common management practice for mountain beaver management
in regenerating conifer forests; however, research has shown that vacated
mountain beaver burrows are quickly
reoccupied by reinvading individuals.
Since 2006, Rozol® (active ingredient
chlorophacinone) has been approved
for use in Oregon and Washington
under special local needs labels. For
maximum effect, Rozol should be part
of an integrated management plan
along with trapping. In a study conducted at the NWRC, there was little
difference in cost between a trap-thenbait program versus a bait-then-trap
program.
Pocket Gophers. Like mountain
PHOTO COURTESY OF NWRC CORVALLIS FIELD STATION IMAGE
LIBRARY

and bedding in young plantations.
Antler rubbing to remove velvet and
mark territory is destructive to
seedlings, but is more common in
saplings and larger trees.
Several commercial repellents are
sold to deter deer browse. They generally act on one or more modes of
action including neophobia, irritation,
conditioned aversion, and flavor
modification. Research conducted at
the National Wildlife Research Center
(NWRC) has shown that habituation
to odor limits the effectiveness of
repellents that are not applied directly
to food sources, while topically
applied irritants and animal-based
products produce significant avoidance. While repellents may provide
temporary relief in some situations,
they are not a long-term solution to
deer browse. The durability and effectiveness of repellents can be affected
by environmental factors such as air
temperature, rain, snow, and wind.
Physical barriers range from protection of individual trees with
devices such as tubing to exclusion of
large areas with fencing. Fencing is
an option for excluding deer and elk,
but is usually avoided because of
cost. Research has shown that not
just any fence will exclude deer and
elk; they must be sturdy enough to
withstand break-through by running
ungulates, and at least eight feet tall
to prevent jumping.
Mountain Beavers. Mountain
beavers are rodents found only in
parts of the PNW, ranging from
southern British Columbia along the
Pacific Coast to northern California
and east to the Cascades and Sierras.
Their presence can be detected by
their burrows, which are generally
near seepages or drainages, as they
require constant moisture (mainly
from the plants they eat). They clip
conifer seedlings along the main stem
at approximately a 45 degree angle.
Seedlings are generally taken back
into their burrow system.
Rigid tree tubing may provide
some relief against mountain beaver
clipping; however, as with all damage

This clean angled clipping made by a
mountain beaver could be confused with a
snowshoe hare where the species overlap.
Use other features such as scat identification to determine the culprit.

beavers, pocket gophers are burrowing rodents that spend most of their
lives underground. Pocket gophers
damage seedlings by clipping roots
and stems, and girdling larger stems.
Signs of root clipping and impending
tree loss may go unnoticed for several months, until tree foliage turns
brown. Zinc phosphide and strychnine are below-ground toxicants used
to control pocket gopher damage,
along with trapping.
Voles. Voles clip the terminal
leader and lateral shoots from small
seedlings, leaving rougher cuts than
mountain beavers. They also debark
and girdle larger seedlings. Small,
thin, scratch-like grooves are indicative of vole damage. The most identifiable sign of most voles is their
extensive surface runway system with
several burrow openings. Voles are
generally found in grassy habitat;
therefore, habitat modification is an
effective management tool.
Controlling for low grass height
with mowing, herbicide, burning, or
scarification will prevent high population densities. Zinc phosphide
broadcasted or placed into burrows
is the most widely used toxicant for
vole control; however, care should be
exercised to reduce non-target
uptake. Due to their high reproductive rate and potential large population sizes, trapping is generally ineffective for voles.
Other wildlife damage. Several
other wildlife species damage plantation seedlings, but their damage is not
as widespread as that caused by the
species mentioned above. Snowshoe
hares and rabbits take terminal shoots
from seedling stems at angles similar
to mountain beavers. They also take
lateral shoots that can easily be confused with deer browse where both
species occur. Presence of hare/rabbit
pellets should be an indication to look
for presence of damage. Management
techniques for hares/rabbits are few,
although hunting and tree tubing
have been suggested to reduce damage. Removing escape cover will likely
–Continued on page 29–
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Successful Forest Plantations:
The Importance of Seed Source
By LARRY MILLER

E

ach year, forest landowners face
the task of re-establishing a successful stand of trees following a
timber harvest. Not satisfied with
leaving this process to chance, many
choose to plant seedlings, selecting
the species and density of stocking
appropriate for the site. Key to the
success of forest planting is choosing
the right provenance, or seed source.
Why is seed source so important?
Natural seed sources: Almost

Seed Orchards in Oregon
Tree improvement programs for
important forest tree species have a
long history in Oregon. For more
than 35 years, the Oregon Department of Forestry has operated the
JE Schroeder Seed Orchard, located
near St. Paul, Ore. This seed orchard
produces large amounts of genetically improved seed for Douglas-fir
and western hemlock, as well as
source identified seed of western
redcedar and Willamette Valley
ponderosa pine. From each seed
crop, a small portion is reserved to
produce seedlings for private forest
landowners.
There are also several large
industrial forest products companies that manage their own seed
orchards. These companies also
produce high quality, genetically
improved seedlings for the small
woodlot owner.
Recently, an effort was started in
northeast Oregon to develop a western larch seed orchard. Larch is an
excellent species for reforestation in
drier, eastside forests, but seed inventories are often very low. This seed
orchard, located just north of
LaGrande, will produce more reliable supplies of larch seed for northeast Oregon beginning about 2018.
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without exception, forest trees are
large, long-lived, higher plants. This
means that they must be able to survive, grow, thrive, and successfully
reproduce, all the while rooted in
one place, and subject to all the
vagaries of weather and climate,
insects, and disease. The tree species
we know in the west face these
threats for decades, and for some,
many hundreds of years. To be capable of surviving under such variable
conditions, through the process of
natural selection, trees have become
genetically adapted to the prevailing
environmental conditions of the area
in which they grow. However, it is
important to bear in mind that there
really is no such thing as “average”
weather, or climatic conditions. Over
the many decades that define the life
of a tree, very often it is too hot, too
cold, too wet, or too dry. The trees
we see today possess considerable
genetic buffering that allows species
to survive and thrive in the face of
such climatic variations. Tree populations can and do change their dis-

tribution across the landscape, containing the genetic wherewithal to
adapt as needed to changing environmental conditions. In general
however, trees are genetically adapted to the prevailing conditions in the
area in which they live—forest
geneticists often refer to this as
“local adaptation.”
Easy enough, right? But, what
does “local” mean? In addition to
large and long-lived, forest trees as a
group are outcrossing, and rely upon
wind pollination to produce seeds.
This means that for successful seed
production to occur, pollen must
come from other genetically unrelated trees, carried upon the varying
currents of wind. In any given year,
tree seed carries the genes of multiple
different individuals, some of which
may be physically located hundreds,
if not thousands, of feet away. Thus,
many of the most popular species for
reforestation in the west, such as
Douglas-fir and western hemlock,
exist as the product of thousands of
years of natural selection and evolution, in mixtures of highly diverse
and genetically adapted populations
that are interconnected across the
landscape. It follows then, that genetic adaptation of forest trees is closely
linked to environmental gradients

such as temperature, precip- Figure 1. Seed zones for Douglas-fir in western Oregon
as long as the seedlings are
itation, and length of growplanted within the seed
ing season. Therefore, a
zone of origin.
Source identified
seed source or zone may be
seedlings for reforestation:
considered as a geographic
area of similar climatic conIn the west, information
ditions. In Oregon, forest
about local adaptation and
landowners can find seed
seed sources has been
zone maps at www.oregon.
available and in practical
gov/ODF/privateforests/
use for many years. All
SeedZoneMaps.shtml.
reputable nurseries identify
Figure 1 shows the seed
the seedling stock they sell
zones for Douglas-fir in
with the seed source of
western Oregon. For other
origin. Genetically
parts of the west, your state
improved seedlings,
forestry or natural resources
derived from tree improveagency should be able to
ment programs and proprovide local seed source
duced from orchard seed,
information.
will be identified by seed
Within the boundaries of
zone and by orchard. If
a given seed zone and conyou are unsure about the
sistent with elevation, seed
seed source of seedlings—
collected in any given stand
ask—nurseries want satismay be safely used throughfied customers, so are glad
out the zone. By the same
to give this information. ■
token, the farther outside of
a given seed zone, the highLARRY MILLER is a forest
er the risk for maladaptageneticist for the Oregon
tion. For example, moving
Department of Forestry in
seed sources up in elevation
Salem. He can be reached
SOURCE: W.K. Randall, 1996.Tree Seed Zones for Western Oregon. Oregon Department of Forestry
or to higher latitudes gradat 503-945-7389 or
ually increases the risk of
lmiller@odf.state.or.us.
stem form, and improved tolerance
cold and freeze injury.
to disease. Seed orchards are now in
In the absence of information to
place to produce large quantities of
the contrary, a landowner should
Oregon Forest Tree
high-quality genetically improved
choose seedlings grown from seed
Seed Bank
seed, much of which is available to
originating as close as possible to the
the nonindustrial private forest
planting site—the “local” seed
The Oregon Department of
landowner.
source.
Forestry – Private Forests Division
Tree improvement programs in
Genetically improved seed sources:
operates the Seed Bank primarily to
the
west have paid very close attenSince the 1960s, forestry researchers
ensure regular supplies of source
tion to seed zone information, makidentified and genetically improved
in the western U.S. have worked to
seed for use on nonindustrial private
ing sure that elite selections in seed
develop genetically improved seed
forest lands. The Seed Bank purchasorchards are derived from known
sources for important reforestation
es and sells seed on a revolving
geographic regions and elevations.
species, focusing their efforts primaaccount, focusing on those sources
Thus, the use of seedlings produced
rily on Douglas-fir and western
most in demand by small forest
from seed orchard seed does not
hemlock west of the Cascade crest.
landowners. Seed Bank seed is purincrease the risk of maladaptation,
What does genetically improved
chased primarily by private nursmean? Seed identified as genetically
eries, which use it to grow seedlings
improved is produced exclusively in
for the private forest market. You
specialized plantations called seed
may find more information about
Mark.Willhite@juno.com
orchards. It will be superior to seed
the Seed Bank, and see lists of seed
Forester/Broker
for sale at www.oregon.gov/ODF/
from natural stands, producing
privateforests/SeedBank.shtml.
seedlings that will grow into trees
with increased growth rate, better
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Failures and Successes of Nearly Three Decades
of Mixed Species Reforestation
By DUANE D. WESTON

W

hy should
one consider mixed
species reforestation?
Over three decades
ago the Pilchuck Tree
Farm, located in
north Snohomish and south Skagit
County of Washington state, was
experiencing serious needle drop and
reduction in growth in certain
Douglas-fir plantations caused by
the Swiss needle cast (SNC) fungus.
Other locations were experiencing
some pocket tree mortality in 20 year
and older stands from laminated root
rot. Given the reality of these occurrences, a decision was made to move
from just Douglas-fir reforestation
where it was usually suited and
explore decreased-risk benefits
through mixed-species planting.
The economy of the forest industry in the early 1980s was depressed
just like today. Pressure to save
money where possible was very
important, but scrimping on site
preparation before planting was not
an option. Brush abatement after
harvesting followed by aerial fall site
preparation spraying was and continues to be standard operating procedure. Since precommercial thinning
(PCT) was expensive, why not reduce
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the normal planting of 400 trees per
acre to 300 and avoid or prolong
when PCT must occur? While this
strategy was arguably justified with
pure Douglas-fir planting, it was a
mistake when mixing western hemlock and western redcedar in the formula.
Early mixed species experiments at
300 or so trees per acre planted in
alternating rows with fir, hemlock
and cedar usually produced poor
results because growth rates and survival rates differed by species. Any
financial savings expected with
reduced stocking per acre initially
was negated by increased expense for
brush control over time until the
desired crowns finally closed. Cedar
was vulnerable to deer browsing, plus
height growth was naturally slower
than fir. Hemlock usually would not
match fir for height growth either.
Except in heavy SNC-infected areas,
both hemlock and cedar provided little competition to Douglas-fir. Within
15 years Douglas-fir was usually the
dominant fast-tapering, large-limbed
tree of the stand situated well above
hemlock and cedar for diameter and
height. These early low-stocked mixed
stands contain considerably less volume per acre than pure stands of
Douglas-fir of equal stocking and
age.

Adjustments made
Within a few years mixed conifer
experiments were altered based on
our earlier experimenting. Initial
stocking was increased to 500 or
more trees per acre. Depending on
soil type, hemlock was or wasn’t in
the mix, but cedar continued at 20-40
percent of the total trees planted per
acre. Cedar planted intermittently
rather than in rows seemed to reduce
deer browse damage. Hemlock and
cedar mixes were used in wet areas

and shade zones, and when stock was
available, cedar was planted with
grand fir, particularly on sandy dry
soils. A few plots of pure cedar were
planted in areas where deer populations were low. Where laminated root
rot presence could be recognized,
hemlock was selected for the pocket
areas as the primary species rather
than Douglas-fir.
The results of this adjusted experimenting were positive several years
later. Where Douglas-fir was planted
evenly disbursed at 350-400 trees per
acre, with 100-150 cedar added interspersed on the same acre for SNC
insurance, growth quality and volume in fir improved. In this case, the
fir was competing with itself and the
shade-tolerant cedars stayed alive as
a component in the understory. For
those stands impacted by SNC, the
percent of cedar volume in the stand
total was greater because the fir had
not grown as well, and the extra sunlight filtering through the fir canopy
favored the cedar. Silvicultural thinning of healthy fir/cedar stands to
adjust stocking has the potential for
increasing total volume at final harvest over that for a pure stand of
Douglas-fir. The initial percentage of
cedar in the mix could influence
whether this is true for a given rotation age.
Western hemlock and western redcedar plantings have usually been
closer to a 50/50 mix. While the two
species can compete more favorably
with each other on the same acre in
height, deer browsing has frequently
set the cedar back, thus creating a
two-storied stand. Further study is
pending with these two species
together.
Reforestation using mixed conifer
species with different inherent growing characteristics creates some procedural maintenance problems. Site
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A 1990 planting of mixed Douglas-fir, western redcedar and western hemlock.

preparation before planting is a
must. Controlling all brush, grass,
and competing tree species ensures
newly planted seedlings are free to
grow for at least three years.
Protection for cedar to discourage
deer browsing is very important and
can be expensive. Using equal height
cedar and Sitka spruce seedlings in
the same hole at planting has promise for discouraging deer browse. If
this is done, the spruce can be cut out
when the cedar is above deer reach.
Controlling the entry of competing
brush after planting by aerial spraying can cause serious damage to
cedar, so hand or mechanical treatment is recommended. Brush control
treatments may require more than
one entry before canopy closure.
Browsed cedars frequently develop
into multiple tops, so hand pruning
to one stem when tree height is above
deer reach should be considered. All
of these treatments add expense to
the normal cost for growing pure
Douglas-fir.
Experiments planting a 50/50 mix
of western redcedar and red alder
have been tried. As expected, alder
immediately jumped ahead of cedar
in height in two years. The intense
shade created by the alder overstory
killed or deformed many of the cedar
and relegated this experiment to a

near failure for cedar. A further
experiment planting cedar five or
more years before adding red alder
appears to have some potential and
is an ongoing study.

Closing thoughts
Developing a forest containing
biodiversity of native tree species in
sufficient quantity to address
unknown future biological occurrences seems important long term.
There is no crystal ball knowing
what species will have the most economic appeal during any given market period. Building a forest designed
for both biological and economic
sustainability may be worth consideration. This has been and continues to
be a management approach at
Pilchuck Tree Farm for nearly 30
years. Who knows whether this strategy is correct. ■
DUANE D. WESTON (retired) was formerly chief forester and general manager for Pacific Denkmann Company/
Pilchuck Tree Farm located near
Arlington, Wash. He can be reached
at 360-618-2929 or duaneweston@
cs.com.

Garlon® Herbicide Versatility
Targeted control of unwanted competing brush.
Freshly Cut Stumps
Apply Garlon 3A right after cutting hardwoods.
Resprouted Hardwoods
• Garlon 4 Ultra Thinline hand spray for small bigleaf
maple clumps.
• Low Volume Basal with Garlon 4 Ultra in W.E.B. oil
for small to large clumps.
For information on this or any other herbicides, call:
Bruce Alber 503-227-3525–western Oregon & western Washington
Joel Fields 509-928-4512–eastern Washington, Idaho & Montana
Carl Sostrom 509-928-4512–eastern Washington, Idaho & Montana
Scott Johnson 916-991-4451 & Jerry Gallagher 530-570-5977–California
9685 Ridder Rd. S.W., Suite 190 • Wilsonville, OR 97070
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By MATT ENGBERG AND
ERIC FEMREITE

F

oresters out of
the Moscow,
Idaho, office of
Northwest Management, Inc., coordinate the planting of
approximately
600,000 seedlings per Matt Engberg
year in the spring
season and approximately 1,000,000
seedlings per year in
the fall. Fifty to sixty
percent of our reforestation/afforestation
sites are below 4,000 Eric Femreite
feet in elevation and access is relatively good. For those landowners
that just can’t get their plantation
established in the spring or whose
land is just not accessible during
prime spring planting conditions, this
article discusses the benefits of fall
planting.
In the Inland Northwest, fall planting season ranges between September
1, if soil moisture is adequate, and

that time until it snows over a couple
of inches, or when the ground freezes
(October or November). The benefits
of planting during this time include
seedling set in, increased root growth
after the buds have set, access to the
planting site, planting is not as weather dependent as in the spring, and the
logistics of scheduling crews and
deliveries. Also, when planting in the
fall, seedlings are not stored at the
nursery; they are lifted from the nursery, packaged vertically in a box, and
then shipped to the purchaser. You
benefit from storing the seedlings in
their planted spot over the winter if
growing conditions are not favorable
instead of in a cooler.
Fall planting takes advantage of
fall rains and early snowfall that
melts, leading to increased moisture
in the soil. The nursery has manipulated the cycle of the seedlings by
shutting down the growth of the
above-ground portion and causing
the buds to set, but the roots are still
actively growing until the soil temperature drops below 40 degrees
when they become completely dormant.
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The Benefits of Fall Tree Planting

A benefit of fall planting is increased
root growth. This massive root ball
shown here is on a one-year-old western
white pine seedling that was planted in
the fall.

The nursery packages and ships
the seedlings differently for a fall
planting project than if the seedlings
were going to be planted in the
spring. Fewer seedlings are packaged
per box and they are vertical in a
taller box without a plastic bag box
liner. The trees are still transpiring.
Spring planted trees are packaged
horizontal in the boxes lined with a
plastic bag; no transpiration is occurring during total dormancy. For fall
planting, if the correct conditions do
not occur for root egress, then at a
minimum, there is the benefit of storing the seedlings on-site vertically
A full service
Natural Resource
consulting firm
since 1984
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until favorable growing conditions
return in the spring. The benefit here
is cost savings on storage of the
seedlings, the seedling planted in the
fall is stored on-site in the soil, and
the seedling held over and planted in
the spring is stored in a cooler until
the spring planting season arrives.
Normally in early spring, at high
elevation sites, access roads to the
planting sites are still full of snow,
which delays spring planting. If
seedlings were planted in the fall,
they can benefit from the early spring
growing conditions when the soil
warms up to 40 degrees and the tree
roots start to grow.
A quality planting operation is
very dependent on the total administration of the project. Organization
is key. Excellent site preparation,
coordination of seedling deliveries
from the nursery, choice of planting
crew and tools, timing of planting,
and frequent inspection of the planting crew (job site) are important
steps in a successful planting operation. Presently, more planting projects are scheduled in the spring and
planting crews are in higher demand
at that time. When scheduling planting in the fall, planting crews seem to
be more readily available, leading to
more choice of an experienced crew.
Two main tools are used for
seedling planting in the Inland
Northwest: shovel and hoedad. Both

Nurseries package seedlings differently
depending on spring or fall planting. The
box on the left, which stores seedlings for
spring planting, is shorter and contains a
plastic bag liner, and seedlings are horizontal. The box on the right (fall planting) is taller and does not include a bag
liner, which allows the vertical seedlings
to transpire and have room for the
seedling crowns.

tools can achieve high quality planting. The most important factor for
quality seedling planting with either
tool is the experience of the planting
crew using the specific tool. If the
crew is more experienced using the
hoedad, then they will do a more
quality job with it than with a shovel.
If the crew prefers a shovel, then they
will do a quality job with that tool. It
is important to match the tool to the

WARREN R. WEATHERS,
Registered Professional Forester
Certified General Appraiser

MBA, ACF

Forest and Rural Property Appraisal & Analysis
Pacific Northwest and Alaska
Appraisals for:
• Estate Planning & Tax Reporting
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541-937-3738

Post Office Box 39 • Lowell, Oregon 97452

conditions of the planting site.
Our experience shows there is a
better production rate if a hoedad is
used for planting steep slopes. On
flatter topography or units that still
have a lot of logging slash present,
we prefer to use a crew that is experienced with shovel planting. Shovels
were mainly used when prescribed
fire was not used as site preparation
and planting was accomplished
through the logging slash. Training
and inspection of the planting crew
by the planting administrator
increases the overall quality of the
planting job. Building strong relationships between the inspector and
the crew is very important, whether
the planting is occurring in the fall or
spring. ■
MATT ENGBERG and ERIC FEMREITE
are foresters in the land operations
division of Northwest Management
Inc., Moscow, Idaho. They can be
reached at 208-883-4488 or engberg@
nmi2.com and femreite@consultingforesters.com.
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Port-Orford-Cedar and Western White Pine
Can Provide Some Diversity

F

or most of us,
the term “invasive species”
calls to mind
images of Scotch
broom, English ivy,
Himalayan blackberry, or other weedy plants that
displace a forest’s native vegetation.
These invaders are a big problem,
it’s true, but another form of invasive species can be equally destructive to our forests. Introduced plant
pathogens such as Cronartium ribicola and Phytophthora lateralis, the
causal agents behind white pine blister rust and Port-Orford-cedar root
disease, respectively, have been
wreaking havoc on forest ecosystems for the past 100 years. With little inherent natural resistance to
these diseases, Port-Orford-cedar
and western white pine have been
severely impacted across their native
ranges. However, through years of
effort, scientists have developed disease-resistant seedlings of both
species. When utilized correctly,
these seedlings can add diversity to
your plantings and help restore two
ecologically and economically
important species.
Depending on where your forest
is, Port-Orford-cedar or western
white pine might be good choices to
add to your planting mix. PortOrford-cedar occupies a small native
range along the southern Oregon and
northern California coasts. Within its
range, this species thrives on rich
valley-bottom soils, but also grows
on poorer sites that other tree species
can’t tolerate such as the nutrientpoor serpentine soils of the Siskiyou
Mountains. Port-Orford-cedar is
quite shade tolerant so it can be
24 . NORTHWEST WOODLANDS . WINTER 2011

planted under an existing stand as
long as the canopy isn’t too tightly
closed. This species can also be a
good choice for replacing Douglas-fir
and grand fir in laminated root rot
pockets. While markets for secondgrowth logs aren’t as lucrative as former export markets for old growth
(quality logs once fetched prices as
high as $12,000 per thousand board
feet) there is still strong demand for
this species. Port-Orford-cedar is relatively slow growing compared to
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By TRISTAN HUFF

Port-Orford-cedar along with Douglas-fir
once dominated the forests of the southern Oregon coastal plain.

Douglas-fir, but it is possible to
derive significant income early in the
rotation by cutting and selling
boughs to buyers of floral greenery.
Western white pine is typically
found at higher elevations throughout the Pacific Northwest, though it
grows close to sea level in western
Washington. The heart of western
white pine productivity lies in the
Inland Northwest, especially northern Idaho, where historically this

species comprised over half the
standing volume in some stands.
Sometimes called “the king of pines”
these trees are quite impressive when
mature, often reaching heights of 180
feet and diameters of 30-40 inches
with little taper in their large, clear
boles. Western white pine wood is
very stable dimensionally when dried,
which makes this a desirable species
for door and window casings.
Accordingly, high-quality logs
command a good price on the market. Similar to Port-Orford-cedar,
western white pine’s resistance to
laminated root rot makes it a good
option for planting in affected areas.
Also, western white pine’s cold hardiness makes it an option when planting known frost pockets.
While Port-Orford-cedar and western white pine are attractive options
for reforestation in their respective
regions, the pervasiveness of the
introduced pathogens Cronartium
ribicola and Phytophthora lateralis
makes planting these species risky.
Cronartium ribicola, which causes
white pine blister rust, was accidently
introduced to the Pacific Northwest
in 1910. Since that time, western
white pine has declined precipitously
and is now a major stand component
in only 5-10 percent of its native
range in the Inland Northwest.
Phytophthora lateralis was first
introduced to the southern Oregon
coast around 1952 and quickly
spread to much of the Port-Orfordcedar’s native range, largely through
mud from vehicles traveling on forest
roads. Agencies have closed roads in
an effort to stop the spread of the
disease into uninfected stands, but in
already infected areas little hope for
a natural recovery exists.
Scientists and managers recognized that the best hope for recovery
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of these species was to repopulate the forest with trees with
some resistance to these introduced pathogens. The long road
to the development of diseaseresistant seedlings followed
roughly the same path for both
Port-Orford-cedar and western
white pine. The first step was to
identify trees that exhibited disease resistance in the wild. This
was accomplished by going into
infected stands and harvesting
seed (in the case of western
white pine) or cuttings (in the
case of Port-Orford-cedar) from
trees that exhibited little or no
sign of infection. These seeds or
cuttings were then propagated
and inoculated with a high dose Resistance testing of western white pine at the
of the pathogen to see if, in
Dorena Genetic Resource Center.
fact, they did resist the damaggive your seedlings all the help they
ing effects of their respective
can get in remaining healthy.
pathogen. Finally, the surviving indiFor Port-Orford-cedar, this means
viduals were added to a seed orchard
planting trees in areas that are away
and seed from these trees was used to
from stream banks, drainages and
grow genetically diverse, diseaselow-lying areas where surface water
resistant seedlings. Keep in mind that
accumulates, especially if these areas
this description is only an overview
are below a possible source of infecof a very rigorous scientific process.
tion such as a road. This will help
For more information on the
reduce the amount of Phytophthora
improvement programs, visit the
lateralis spores, which are spread by
websites listed in the sidebar.
water, that reach your seedlings.
Currently, improved seed is availAnother way to reduce the number
able for most seed zones throughout
of spores that get to your seedlings is
the ranges of both Port-Orford-cedar
to avoid working in the plantation
and western white pine. Finding
during the wet season because movresistant seedlings for sale, however,
ing wet, muddy soil around will also
will not be as simple as finding more
spread spores.
commonly utilized species such as
For western white pine, a set of silDouglas-fir or ponderosa pine. Since
vicultural tools including pruning,
Port-Orford-cedar and western white
thinning, and avoiding practices that
pine are not commonly planted, you
may promote the germination of
will likely need to plan ahead and
stored seed of the alternate host (curhave a nursery grow stock for you on
rant and gooseberry) in the soil may
contract.
help reduce the impact of Cronartium
When reforesting with these
ribicola. More information on these
species, it’s important to remember
tools is available from the University
that resistance does not equal immuof Idaho (see sidebar).
nity from effects of the disease and
The development of disease resisttrial plantings show that significant
ant Port-Orford-cedar and western
mortality can still occur among resistwhite pine seedlings has enabled fedant seedlings (albeit at a much lower
eral agencies to restore these species
rate than non-improved seedlings).
to a small portion of their original
Consequently, it is very important to
range. However, with the recent

decline in harvest levels on federal
land, and the corresponding reduction
in planting, most opportunities to
establish resistant trees across the
landscape may fall on you, the private
landowner. Check with your local
extension or service forester to see if
either of these species might fit into
your reforestation plans. With careful
consideration of risk and diligent
tending, you can help restore these
economically and ecologically important trees to their former glory. ■
TRISTAN HUFF is an Oregon State
University Extension forester for
Coos and Curry counties. He can be
reached at 541-572-5263 or
tristan.huff@oregonstate.edu.

For Additional Information
Tree Improvement Centers
Dorena Genetic Resource Center
www.fs.fed.us/r6/dorena/
Inland Empire Tree Improvement
Cooperative
www.cnr.uidaho.edu/ietic/
Port-Orford-cedar information
Ecology, Pathology and
Management of Port-Orfordcedar (Chamaecyparis lawsoniana)
www.fs.fed.us/pnw/pubs/pnw_gtr
184.pdf
A Range-wide Assessment of
Port-Orford-cedar
(Chamaecyparis lawsoniana) on
Federal Lands
www.fs.fed.us/r6/rogue-siskiyou/
projects/foresthealth/poc/pocrange-wide-assess.pdf
Western white pine information
Return of the Giants: Restoring
White Pine Ecosystems by
Breeding and Aggressive
Planting of Blister RustResistant White Pines
www.cals.uidaho.edu/edcomm/
pdf/SB/SB72.pdf
Pruning Western White Pine: A
Vital Tool for Species Restoration
www.cals.uidaho.edu/edcomm/
pdf/PNW/PNW0584.pdf
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By DENNIS R. PARENT

Y

ou have finished planting
your seedlings.
Everything went as
planned: seed from
the correct seed zone,
and good planting
stock, carefully handled and correctly
planted at the right time by a great
crew. Now what? Will the plantation
survive to be a thriving stand or will
it succumb to the vagaries of nature?
Will it be a success or failure? How
do you tell the difference?
Like any other project, a plantation
requires monitoring against a standard to determine success. In the
manufacturing industry such a procedure is called quality control. In
forestry, plantation monitoring is
quality control.
At Inland Empire Paper Company
(IEP), the standard we use to describe
a successful plantation after the first
growing season is 70-80 percent survival as measured by a stake row survey. Your goal may be different and
survival goals may differ by region.
IEP has other objectives such as survival and density after five years, but
let’s concentrate on survival during
the most critical time period, the first
year. Now that the standard has been
set, how does a landowner determine
if it is met?
A good, reliable survival estimate
is more than just an impression,
although impressions backed up by
experience can be useful. Survival is a
number calculated from a representative sample. Estimating survival and
its reliability requires using the statistical rules for a binomial population
since survival is a discrete variable
(i.e., the seedling is either dead or
alive). However, the statistics of
seedling survival is not what I am
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describing today, but how the sampling is done. You can read about the
statistics elsewhere.
IEP has set a survival goal: a minimum of 70-80 percent survival after
the first growing season. There are
essentially three ways to estimate
whether or not we have met this goal.
1. Walk-through. Take a walk
through the plantation and observe
the surviving seedlings. This is the
quickest, easiest, and most common
method for determining survival. A
walk-through can work well if the
plantation is very successful
(greater than 80 percent survival)
or very unsatisfactory (less than 40
percent survival). However, results
can be quite subjective if survival is
between 40 and 80 percent. In addition, it can be difficult to find small
seedlings after a season of vegetation growth. A walk-through survey is pretty much an impression as
mentioned above. It can be a valuable observation if done by an
experienced forester or landowner.
2. Temporary plots. With this
method, small fixed-area plots are
systematically laid out across the
plantation. Planted trees that have
survived are counted in each plot.
This technique results in a good estimate of total density (trees per acre),
but does a poor job of estimating
survival, because results are affected
by the size of the plot and comparisons can only be made with numbers
of originally planted seedlings. This
technique also takes more time and
small seedlings are difficult to locate
in dense vegetation.
3. Permanent “plots.” This method
is the most direct for comparing
changes in conditions because the
same sample of representative
seedlings are examined each time.
Each individual staked seedling is
treated as a “plot.” Since it was alive
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Regeneration Success or Failure and
How to Tell the Difference

A blue wire-stake flag marks an individual seedling.

when planted, the seedling can be
compared to its original condition at a
later date. This is called the stakedpoint method and the finished product
is a stake row. It gives a powerful estimate of survival that is reliable and
repeatable. It is also relatively quick.
The seedlings are easier to locate
because they are marked. The one disadvantage is that it only gives an indirect estimate of density (i.e. trees per
acre). This is the method that I recommend for estimating survival.
Landowners can follow these four
steps to set up and measure a stake
row to produce an accurate estimate
of plantation survival.
1. Lay out the stake row. As soon
as the planting is completed, determine the location of the stake row. It
should extend across the entire plantation and sample all planting conditions and environmental variations in
order to be representative. This
includes not only the changes in site,
aspect, slope, and elevation, but also
the potential differences between
planters, species, planting days, and
stock types.
Plan to stake 80-100 individual
seedlings in each area. This appears
to be the minimum needed to give

good representation and allows for
10-15 percent loss. (Stakes do get lost
and certain animals seem to have an
appetite for them.) If necessary, lay
out a second stake row to get the
needed number of samples.
Many sizes and colors of wire
stake flags are available from forestry
supply companies. I have found that
2x3-inch blue plastic flags attached to
an 18-inch wire work best to mark
each individual tree. The size is tall
enough to be seen and the blue color
does not fade and is more easily spotted in dense vegetation. You can also
make your own.
Plan to mark the stake row at the
start and finish with flagging. Use a
color that tends not to fade in the
sunlight and is different from other
flagging that may be in the area.
Also, hang flagging along the stake
row where there may be gaps so it is
easier to relocate. Remember that the
vegetation can grow very tall in one
season, making relocation more difficult than it may seem.
Set a compass direction for the
line, walk the line, and begin staking
seedlings. I try to keep the staked
seedlings within 10 feet of the line for
easier relocation. It is important that
the line stays straight for both relocation and statistical purposes. Take
extra precautions to make sure the
line is well-flagged.
2. Record stake row location information. When the stake row is completed, mark the location, compass
direction, and number of stakes by
species on the planting map. Keep
this information with your other
planting data. It is not a good idea to
try and relocate the stake row from
memory, especially if it is relocated
by another person. It is hard enough
to remember which trees were in yesterday’s stake row, much less a stake
row from several months ago. I often
find that some stakes mysteriously
disappear over just one season.
3. Revisit the stake row after the
growing season and record survival
data. Walk the stake row in the same
direction as it was set up. Record

each staked seedling by species as
dead or alive. Try to determine the
cause of death if possible. Careful
observations and excavating the dead
seedling will provide many hints
about seedling mortality. For example, if the seedling is dead and has no
new growth, it most likely died soon
after planting and the cause can be
narrowed to a poor seedling or
improper planting. If the seedling
started growing but died later in the
season, the cause would more likely
be weather related, such as drought.
Most animal damage to seedlings can
be identified using published information and local knowledge.
4. Calculate survival parameters.
Calculate the overall survival from
the data you have recorded. You
should also be able to calculate survival by species and determine the
magnitude of any damage observed.
If the field data is well organized, you
can also calculate survival by individual stake row (assuming there is more
than one) or by area along the stake
row. Statistics such as variance, standard error, and confidence intervals
will give you an idea of the reliability
of the estimate.
A most important part of the stake
row survey is to make additional
observations as you walk through the
plantation. Here is where experience is
valuable. Observe the overall health,
vigor, and growth of the plantation.
How does it compare with what you
expected on this site? What is the
potential vegetative competition? You
may want to make comments and recommendations on other issues such as
vegetation control, slash loading,
seedling spacing, planting difficulty,
and overall planting quality. Look for
openings without seedlings in likely
places such as dry ridges, rocky areas,
south aspects, or shallow soils. If possible, walk back through the plantation using a different route than the
stake row to get an overall impression
of the plantation success. The landowner’s observations, comments, and
conclusions are the most important
part of a complete survival survey.

Anyone can walk a stake row, record
the data, and calculate the numbers. It
takes years of experience to properly
interpret the data, make useful observations, and come to practical conclusions.
Now that you have completed the
survival survey, what’s next? You have
two options.
1. If survival is not acceptable or
there are other problems needing
attention, you must plan for remedial
action and get it done promptly.
Young plantations can change fast. A
minor concern can quickly develop
into a major problem. A good example is vegetative competition. If there
are problems, correct them as soon as
possible.
2. If survival is acceptable and the
plantation contains no other issues
that need attention, it can be left to
grow and develop for three to five
years before another examination is
required. At IEP, we consider survival
greater than 70 percent to be acceptable if it is reasonably distributed
throughout the plantation.
A plantation is incomplete without
estimating success or failure relative
to your goals. A reliable survival survey will help you monitor plantation
success or lack of it.
A plantation is not successful until
it has survived through the first few
difficult years. As a landowner, you
will want to monitor, discover, and
resolve problems as quickly as possible because time is money, particularly in forestry. ■
DENNIS R. PARENT is a silviculturist
for Inland Empire Paper Company in
Spokane, Wash. He can be reached at
drparent@roadrunner.com.

For Further Reading
Freese, Frank, 1962. Elementary
forest sampling, Agriculture
Handbook No. 232, 91p.
Stein, William, 1978. Reforestation
evaluation, in Regenerating
Oregon’s Forests, pp. 205-221.
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FSN Website Assists Forest
Landowners in Finding Seedlings
By BOB McNITT

A

forest landowner’s task to
locate reforestation seedlings
from the correct seed source
for his or her planting site can be
time consuming and confusing. In
the Pacific Northwest, this is especially true as there are over 40 forest
seedling growers in the area and
landowners need to consider a range
of environments and elevation variations when making important reforestation decisions.
The Forest Seedling Network
(FSN), www.forestseedlingnetwork.
com, is an interactive website that is
designed to help forest landowners
with the complexities of acquiring
proper seedlings for their planting
sites. The website essentially provides
a connection between growers and
landowners. FSN does not broker
transactions, but helps match landowners with growers. The cornerstone
of the website is the Seedling Search/
Posts elements, but the Service
Directory and Resources sections provide useful information as well. FSN
has the goal of being a one-stop shop
for woodland owners in the Northwest.
To make the website easy to
navigate, users can search by state:
Oregon, Washington, Idaho,
Montana, and California. Each
state has five product groups to
choose from: Forest Seedlings,

Christmas Tree Seedlings, Native
Woody Plants, Conifer Liner Stock,
and Forest Tree Seed. Nearly 200
species are listed for the different
combinations available. The seller
self-posts their seedling lot on the
website for a fee. Landowners can
select a seedling lot of interest and
then directly contact the grower to
make the purchase arrangements.
To get started on the website, click
on Search Seedlings. From there, a
quick search is a good place to start to
get a feel for how the website works.
Click on one of the seven quick search
items and you get a list of related
seedling posts. Click the View Details
button on the right side to find who
made the post and get specific lot
information and contact instructions.
The searcher can also do a basic
search by selecting a state, product
group and species, then clicking on
Search Posts where a list of available seedlings by grower can be
viewed. If you know the specifics of
the type of seedling you want, you
can more narrowly focus your
search by clicking on Advanced
Search and entering one or more of
the specific search criteria.
Landowners that are unsure of
their seed zone and elevation can
use the Map Search. Map Search
will return a list of posts that apply
to the zones related to the clicked
planting site and a map with the
seed zones. The map can be printed

for future reference.
Landowners will also be interested
in checking out the Service Directory,
which lists over 1,200 service providers
in the Northwest and the United
States. Providers range from aerial
operations to log buyers and are listed by categories and state. The
search module allows the user to
apply complex service provider
searches. After the search is completed, click Show Map to see the location(s) of the service providers. For
vendors that have purchased a subscription to the website, simply click
on their listing or the map icon to
view their business page information;
note these vendors are listed in bold
on the Service Directory home page.
Landowners can also find information on upcoming forestry events in the
Resources section. The Tips, Notes
and Advice subsection includes practical articles about hauling and storing
seedlings, and species selection considerations for your planting site. Forestry
news articles and seed zone maps for
the region are also available here.
FSN offers an occasional free
email newsletter that outlines site
upgrades, tips, forestry events and
other newsy items. If you are interested in receiving this newsletter, email
bob@forestseedlingnetwork.com with
your contact information.
The Forest Seedling Network not
only provides a valuable service by
matching seedling growers with
landowners, but also provides a
wealth of additional information for
landowners. Take the website for a
test drive and find the seedling and
forestry information you need to better manage your lands. ■
BOB MCNITT is the owner of the
Forest Seedling Network in Stayton,
Ore. He has a long history in reforestation and was a reforestation forester,
seedling coordinator and resident
forester for Willamette Industries in
Linn County, Oregon, for over 25
years. He can be reached at bob@
forestseedlingnetwork.com or 503-7699806.
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left behind when seeds are taken.
Poisons have been used to control
seed loss by rodents; however, they
have generally been ineffective due to
rodents’ high reproductive potential
and their ability to rapidly reinvade
from adjacent non-treated areas. Seed
repellents also proved ineffective
because they reduced seed germination and were negatively affected by
weather conditions. Use of diversionary foods (e.g., sunflower seeds and
oats) has been shown to reduce loss of
conifer seeds in short-term experimental studies; however, this has not been
evaluated at an operational level.

Managing Wildlife Damage
continued from page 17
reduce attractiveness of an area for
hares and rabbits.
American pikas are found near
talus slopes and their clipping of
terminal and lateral shoots of small
seedlings is similar to hares/rabbits.
Damage generally is localized and of
little significance.
Ground squirrels clip small
seedlings in ways similar to vole
damage. Like pikas, their damage is
small scale and localized.
Forest grouse have been documented removing buds and needles from
Douglas-fir seedlings. Bud removal
can easily be misidentified as deer
browse although no bark is removed
by grouse. Grouse damage is more
prominent in the spring and can be
reduced by planting larger seedlings.

Summary
As a general rule of thumb, the best
approach to reducing wildlife damage
during stand establishment is to get
the terminal leaders of seedlings out
of browse range as quickly as possible.
One way to promote this is to plant
big seedlings. This is often effective in
getting trees taller faster. However, the
more investment put into nursery
stock, the more it costs to plant.
Another component of adaptive
forest management is using herbicide
treatments to enhance early conifer
growth rates. Spraying could remove
preferred forage of certain wildlife,
altering the feeding behavior of a

Seed predation
Although currently not as common as planting seedlings, direct
seeding has long been used as a
method to regenerate conifer forests
following wildfire or harvest. Deer
mice, chipmunks, and voles are common seed predators in the PNW.
Detection of seed loss is difficult
because there may be little to no sign

DISCOVER Our Interactive Website
Connecting Forest Landowners with
Services and Contractors

www.forestseedlingnetwork.com
Valuable
Resources

Buy/Sell
Seedlings

News, Updates & Events
Tips, Notes, Links & Advice
Seed Zone Maps

Use Our
Map Search

Find Vendor
Services &
Contractors
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herd, but leaving seedlings as one of
the few remaining food sources within
an animal’s home range.
Forest managers face many challenges in designing and implementing
adaptive management plans for
regenerating forests. One must accept
that some level of wildlife damage is
very likely going to occur and should
weigh the cost and benefits of
planned management activities over
the rotation length of the stand. ■
JIMMY TAYLOR is the leader of the
National Wildlife Research Center’s
Field Station in Corvallis, Ore., and is
a courtesy faculty member at Oregon
State University. He can be reached at
541-737-1353 or jimmy.d.taylor@
aphis.usda.gov.

CALENDAR
IFOA Board Meeting, February 8, Coeur
d’Alene, ID. Contact: IFOA, info@
idahoforestowners.org.
Ties to the Land-Your Family Forest
Heritage, February 16, McCall, ID;
March 23, Moscow, ID; April 16, Athol,
ID. Contact: Yvonne Barkley, 208-8857718, yvonnec@uidaho.edu.
Tree School Clackamas, March 19,
Oregon City, OR. Contact: OSU
Extension, 503-655-8631.
Family Forest Landowners Conference,
March 21-23, Moscow, ID. Contact:
Tera King, 208-883-4488 x133,
king@consulting-foresters.com.
2011 Small Log Conference, March 23-25,
Coeur d’Alene, ID. Contact: 406-5293353, janraulin@gmail.com.
Forest Stewardship Coached Planning,
April 12-June 7, Everett, WA. Contact:
Kevin Zobrist, 425-357-6017, kzobrist@
wsu.edu.
WFFA annual meeting, April 14-16,
Vancouver, WA. Contact: Bob Brink,
360-686-3524, farmerb@pacifier.com.
Joint Oregon/Washington State Society of
American Foresters annual meeting, May
11-13, Jantzen Beach Red Lion Inn,
Portland, OR. Contact: Bob Deal,
general chair, 503-808-2105, rdeal@
fs.fed.us.
OSWA annual meeting, June 17-18,
Baker City, OR. Contact: OSWA, 503588-1813, www.oswa.org
Send calendar items to the editor at
rasor@safnwo.org.
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Tips From The Treeman

▲ ▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲
▲
bution to global
DEAR TREEMAN, In your response to
▲
warming. Yes, the
Holly’s letter regarding George
▲ Washington’s false teeth you meninternal combus▲ tioned money as the root of all evil.
tion engine is
▲ The correct phrase is,“The love of
responsible for
Steve Bowers
▲ money is the root of all evil.”
greenhouse gas
▲ —Correctman
emissions, but of equal importance is
▲
a continuation of the consumption of
▲ DEAR CLARIFICATION, Right you are,
meat. —Eat Healthy
▲ or nearly so. To be punctilious in our
▲ recitation: For the love of money is a
DEAR DIETMAN, For many individuals,
▲ root of all kinds of evil, can be found in
it is an absolute presupposition that
carbon dioxide is responsible for
▲ 1st Timothy 6:10. It is good to see you
global warming and if nothing is
▲ reference some reasonably valid pubdone to abate those emissions we are
▲ lications in correcting your humble
doomed to extreme weather pat▲ servant. Sadly though, in these times
terns, disease and pestilence, and
▲ of impatience and intemperance, too
mass extinctions. For others, it is
▲ many have morally regressed to what
more farcical than fact. Let the readVoltaire
is
said
to
have
stated
in
con▲
er(s) be the judge.
When
it
is
a
question
of
versation:
▲
Until man started exploiting and
money,
everybody
is
of
the
same
▲
burning
fossil fuels, those reserves
religion.
—Treeman
▲
were carbon sinks, but are now one
▲
of the largest carbon sources on the
DEAR TREEMAN, You have written a
▲
planet. Thus, we can abjectly blame
number of flippant responses regard▲
ourselves for half of the global warming carbon dioxide emissions and
▲ global warming, its causes and
ing. The other half of the equation is
▲ effects, and what can be done about
not quite so clear. You state approxi▲ it. What you haven’t commented on is
mately half of Earth’s carbon release
▲ methane, a greenhouse gas 21 times
being attributed to animal agricul▲ more powerful than CO2. The number
ture. Sundry sources find animals
▲ one source of methane is animal agri“release” ranging down to into the
▲ culture. I could expound upon the
teens, but substantial nonetheless.
▲ virtues of vegetarianism from the
One fact in agreement is the vast
▲ perspective of personal health, but
majority of methane production
attributed to the digestive process of
▲ will limit my argument to the effects
livestock: eructation and flatulence. A
▲ of meat consumption and its contrifact in disagreement is the volume:
estimates range from 100 liters per
day for Wisconsin cows to nearly
1,000 liters per day for cows residing
in Argentina. If these researchers canDon’t miss this year’s annual meeting
not agree on one cow’s contribution
to our planet’s demise, where lies the
credibility when they extrapolate
April 14-16
their data to the 1.5 billion cows in
Heathman Lodge,Vancouver,WA
the world? But there is good news
Hosted by Clark County and Cowlitz
that finds us humans relatively polluCounty Farm Forestry Associations
tion free, even though we outnumber
www.wafarmforestry.com
cows 5 to 1, as we daily exude a
measly single liter of methane.
Although increased levels have yet to
June 17-18
be measured in politicians and acadBaker City, OR
emicians.
www.oswa.org/annualmeetings.html
Whodda thunk the leading adver-

ëSAVE THE DATE
WFFA Annual Meeting

OSWA Annual Meeting
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tisement for Vegan Dans Deli would
be “Home of the Carbon Sink Vege
Burger?” And what prescient individual could have prognosticated the
smeer campaign against McDonalds
and their “Charred Carbon Release
Combo?” Perhaps we should borrow
from a figure of reasonable intelligence, Michangelo, and his celebration
of lifelong learning when he stated
“Ancota imparo” (I am still learning).
—Treeman
DEAR TREEMAN, In a conversation we
had the other day you mentioned the
term shikepoke as a term used for
the great blue heron. I’m not so sure
that is correct as the shikepoke is a
different bird altogether. —Greg
DEAR GREG, For a brief, fleeting
moment, I feared being under the
spell of knowledge by proximity: having been inculcated since childhood
that the shikepoke was a blue heron.
But alas, the great blue heron (Ardea
herodias) is indeed our friend the
shikepoke. Further investigation
shows the sobriquet shikepoke being
associated with the lesser-known
small green heron (Butorides virescens).
The tall, long-legged great blue
heron is the most common and
largest of North American herons of
which there are 64 species.They are
often confused with storks, with the
easiest way to tell the difference
found in herons flying with their necks
retracted and not outstretched.They
have been known to choke to death
by attempting to swallow fish too
large for their long, S-shaped necks.
The term shikepoke is a derogatory one. It has been used in insulting
terms in a number of famous plays
while parents use it to describe a
small, devilish person. Herons are also
called “shypokes” and “shitepokes”
because they defecate when frightened, although the volume of
methane per discharge is yet to be
determined. Alas, Mother Nature, in
her infinite wisdom, appears to have
patterned the heron after many
humans: a tendency to bite off more
than they can chew, defecate when
alarmed, and an unwillingness to
stick out their neck. —Treeman

Idaho Conference Slated for March

T

he annual Family Forest
Landowners Conference will be
held March 21-23 at the
University Inn-Best Western in
Moscow, Idaho. The theme of the
meeting is “International Year of the
Forest: What Does That Mean on
Your Land?”
Topics will include: 1) international forestry: what have we learned?
2) small-scale operations and equipment; 3) burning on your property:
flames; fears and benefits; and 4)
bugs and cruds and trespass.
On March 24, a special session on
“Ties to the Land-Your Family
Forest Heritage” will be offered to
help with intergenerational planning

in an orderly transition. This session
is limited to 25 people.
New this year to the Family Forest
Owners and Managers Conference is
the Equipment Expo to be held in
the common area inside the Palouse
Mall. The expo display area focus
will be on equipment useful to small

forest operations, but businesses
offering equipment services or other
forest-oriented services will also be
on hand.
For more information on the conference, contact Tera King at 208883-4488 x133 or king@consultingforesters.com. For registration information, contact Chris Schnepf, UI
Extension, at 208-446-1680 or
cschnepf@uidaho.edu. ■
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YOUR LEGACY. YOUR UNIVERSITY.

Family.
Forestry.
Stewardship.
Through a partnership with Oregon State University, you can address the challenges
of transferring timberland in a way that reflects your values and extends your legacy.
OUR EXPERTS CAN ADVISE ON:
• Transferring timberland to heirs
• Donating timberland to OSU’s research forests
• Planning a gift that provides income in retirement
• Creating a scholarship, faculty fund, or program fund in your family name
CALL OR E-MAIL TO LEARN MORE
Zak Hansen • OSU Foundation • College of Forestry • 541-737-4016 • zak.hansen@oregonstate.edu

