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Managing a new ponderosa pine plantation
H. Dew and B. Kelpsas

A

ttention to the details of site preparation, stock type selection, and
plantation maintenance is probably more critical in establishing Valley
ponderosa pine than any other species
planted west of the Cascades. This is
because of the tough sites that ponderosa
pine is expected to occupy.
No other tree is asked to survive and grow
in conditions as adverse as these. From
rocky, dry, and poison-oak-infested south
slopes to marshy, heavy clay that cracks
wide open in summer, sites that won’t grow
another commercial tree are typically
where this durable species is planted.
For more information on site preparation
and general reforestation topics, refer to
OSU Extension publications EC 1188, “Site
Preparation: An Introduction for Woodland
Owners”; EC 1498, “Successful Reforestation: An Overview”; EC 1504, “The Care
and Planting of Tree Seedlings on Your
Woodland”; EC 1196, “Selecting and
Buying Quality Seedlings”; and PNW 33,
“Plant Your Trees Right” (see page 39).

Site preparation
Site selection
Many times the search is for a tree that will
grow on a site where a planting has already
failed. It is true that ponderosa pine will
grow in a flood-prone area, but is this
really the place to grow trees at all? Often,
the best sites are reserved for more profitable species such as Douglas-fir or western
redcedar, as well they should be, but
ponderosa will do very well on some good
sites and may be the best choice for them.
If you have questions about your site’s
suitability for growing ponderosa pine,
contact your local office of the OSU
Extension Service or Oregon Department
of Forestry.

Site preparation is the most important step
in reforestation with any species. Improper
site preparation results in poor growth and
a much higher risk of plantation failure.
More tree-planting failures can be attributed to poor site preparation than to any
other cause.

Figure 8.—Pine
shelterwood unit near
Brownsville, OR,
cleared of debris and
ready for planting.

At the very least, make sure the site is free
of weeds and grass for the first few years.
Competing vegetation places moisture
stress on newly planted trees with poorly
established roots and is a primary cause of
plantation failure. Whether you use herbicides, mulch mats, or hoeing, you must
control vegetation to ensure the seedlings’
survival and growth. An adequate
5

herbicide on forestland, and you might also
have to be licensed by the Oregon Department of Agriculture. In addition, you must
report any pesticide use on your forestland
annually to the Oregon Department of
Forestry.

Figure 9.—One-yearold container seedling
at Kintigh’s Nursery,
Springfield, OR.

Table 1 lists the most common herbicides
used for site preparation in ponderosa
plantings.

weed-free space around each tree generally
is thought to be a radius of about 2 to 3 feet
for the first 3 years.
The secondary cause of plantation failure is
girdling damage caused by rodents that use
the grass for cover (see Chapter 7). Vegetation control is the best way to prevent
rodent damage.

Site preparation sprays
The best feature of site preparation sprays
compared to herbicide applications after
planting is that they involve little risk to
seedlings you will plant later. You also have
more flexibility in timing sprays when
weather is favorable.
In applying any herbicide, follow the
instructions on the label regardless of what
is said elsewhere, including in this publication. The herbicide label is the legal guide
to how that chemical may be used. Also,
you must notify the Oregon Department of
Forestry any time you plan to apply an

Table 1. Forest herbicides and target vegetation
for site preparation
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Chemical name

Target vegetation

glyphosate

Deciduous brush, grasses, forbs, bracken fern

imazapyr

Maples, madrone, deciduous brush and trees

atrazine

Annual grasses, grass and forb germinants

2,4-D

Alder, madrone, manzanita, thistles, and forbs

metsulfuron

Blackberries (Rubus spp.), ferns, deciduous brush

triclopyr

Blackberries, Scotch broom, evergreen brush

sulfometuron

Grasses and forbs; suppresses blackberries

clopyralid

Thistles, some forbs, elderberry

hexazinone

Established grasses and forbs

Glyphosate and products like imazapyr
work well on most species but are weaker
on blackberries. Products such as metsulfuron and triclopyr often are added to spray
mixes to improve blackberry control. These
commonly are applied in midsummer or
fall before planting. Evergreen weed species
such as Scotch broom, snowbrush, manzanita, and madrone are best treated with
triclopyr, imazapyr, or 2,4-D from spring
through summer.
Herbaceous weeds also can be controlled
for the following growing season by adding
sulfometuron to the fall site-preparation
mix. Pine seedlings planted the following
spring can develop in relatively weed-free
environments. Table 1 gives more detail on
target vegetation.

Planting considerations
The two stock types are containerized and
bareroot. Both come in many different
sizes; generally, the biggest are best. Containerized seedlings have many advantages. One of the best is that timed-release
fertilizer can be incorporated into the
planting medium to give the tree a boost
the first year after planting. This is a great
benefit on some of the poor sites where
ponderosa is expected to grow. Also,
containerized trees generally are easy to
plant and suffer less transplant shock
than bareroot seedlings.
The disadvantages to using containerized trees are (a) their high cost relative
to size and (b) the seedlings’ vulnerability to animal browsing, because they
tend to have more lush growth. Sometimes container seedlings must have
tubelike tree protectors, which can be as
expensive as the seedlings to purchase
and install.
Bareroot seedlings can be cheaper to
purchase, but are often hard to find due

to the current shortages of
seed and the unwillingness
of many purchasers to wait
two seasons for their seedlings versus one for container seedlings.
Seed sources are particularly
important. Be sure to ask
whether the parent seed was
truly Willamette Valley
ponderosa pine seed. Seed
from eastside sources will
not grow well on the
westside, as many plantations have proved.
Whether the seed comes
from the north or the south
Valley doesn’t seem to make
a large difference. Getting a
source that is close to your
plantation site is, however,
highly desirable.
Until the Willamette Valley ponderosa pine
seed orchard at St. Paul begins to produce
seed, infrequent wild crops are still the only
source for local nurseries, so seedling
availability may be an issue for the next
5 years or so. When the orchard begins to
produce seed, it will be the best available.

Use pesticides safely!
• Wear protective clothing and safety
devices as recommended on the label.
Bathe or shower after each use.
• Read the pesticide label—even if
you’ve used the pesticide before.
Precisely follow label instructions (and
any other instructions you have).
• Be cautious when you apply pesticides. Know your legal responsibilities
as a pesticide applicator. You may be
liable for injury or damage resulting
from your pesticide use.

Plantation spacing depends on management goals. Plant in a way that gives you
the most flexibility for future management
decisions:
• Will you manage for an uneven-age or an
even-age stand?
• Do you want a mixed-species stand?
• What is the site’s carrying capacity?
• Will the stand be thinned later?

Figure 10.—Mixed
plantings of ponderosa
pine and Douglas-fir
might be a good idea
on sites where there is
a question about which
species is better suited.

Discuss these questions with your OSU
Extension forester or a forestry consultant
before planting. Common spacing for newly
planted ponderosa pine plantings is about
10 to 12 feet apart.

Vegetation management
around newly planted
ponderosa pines
No matter which type of stock you choose
to plant, controlling competing vegetation
around newly planted trees is essential for
good survival and growth. Strategies to
manage competing vegetation involve
physical removal through scalping or
tilling, treated paper or other mats that
smother competing weeds, and herbicides.
For more information on weed control,
refer to the current edition of the “Pacific
Northwest Weed Management Handbook”
(see page 39).
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Scalping or tilling to
control vegetation
can be effective if you
are persistent and if
you remove the
vegetation in a way
that does not damage
the tree seedlings’
tops or roots.
Scalping works best
before the trees are
planted. Tillage can
work before planting
and up until the tree
roots begin to invade
the scalped area.

Figure 11.—
Blackberry
competition has left
this ponderosa pine
seedling deformed and
weak.

One disadvantage of
tillage is that it tends
to leave competing
weeds closest to the
trees. Treated paper
or other mats can be
effective around
newly planted trees if
they are properly installed and maintained.
Their main drawbacks are high cost and the
fact that they sometimes provide cover for
mice, which will girdle the young trees.
Ponderosa pine is more sensitive than
Douglas-fir to many herbicides used in
forestry. In addition, various surfactants

Table 2. Common forest herbicides
and Valley pine tolerance for release applications
Chemical name

Pine tolerance 1

Use over pine?

atrazine

excellent

yes
2

site prep only

imazapyr

marginal

metsulfuron

poor

site prep only

triclopyr

poor

no – only as directed spray

2,4-D

poor to fair

possible but risky

good

yes

fair to good

yes

clopyralid

excellent

yes

hexazinone

excellent

yes

sulfometuron
glyphosate

1

3

Herbicide injury is variable and is highly dependent on rate, timing,
and tree condition.
2
Imazapyr products can reduce shoot growth the next growing season.
3
Some glyphosate products contain surfactant, which increases the risk
of damaging pine.
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and oils that are added to spray mixtures
can increase the risk of pine damage.
Take care when using herbicides over
seedlings, to avoid injury or death. In many
cases, vegetation management around pine
involves balancing seedling injury with
weed control.
Two spraying strategies for controlling
weeds around newly planted ponderosas
are:
• Directed spraying, and
• Broadcast release applications

Directed spraying
Directed spraying uses herbicides in a
spray directed around seedlings but not
contacting them. Spot spraying with
backpack sprayers is an example. Using a
spray shield is another technique. The risk
of injury is limited to seedlings that are
sprayed or are overdosed through the soil.
This method also allows you to use nonselective herbicides and a much wider
effective spraying window of time.
Herbaceous weeds can be controlled
effectively at any time with spot applications of glyphosate around seedlings. Since
glyphosate has no soil activity, overdosing
through the root system is not a risk. Often,
glyphosate can be mixed with soil-active
herbicides to give longer lasting preemergent activity. Using this treatment
with spring residual soil-active products
such as sulfometuron, atrazine, or
hexazinone requires precise sprayer
calibration and application in order to
avoid damaging seedlings through the soil.
Be very careful to keep glyphosate off the
foliage, however; it is toxic to the plant.
Blackberries and Scotch broom are often
problems on Valley sites. Both are treated
effectively with directed foliar spot applications of triclopyr. Unfortunately, pine is
extremely sensitive to any triclopyr spray
drift, and triclopyr ester is volatile at
warmer temperatures, so take care.
Blackberries are best treated in fall after
conifer budset. Scotch broom can be
treated any time during the growing
season, but applications before conifer
budbreak or after budset in the fall may be
safer for trees.

Other evergreen species such as madrone,
manzanita, and snowbrush also can be
treated with a directed spray of triclopyr,
2,4-D, or imazapyr. However, these products can damage pine and should be used
only as a site preparation or spot treatment.
Larger weeds that cannot be efficiently
controlled with a foliar spray from a backpack unit may be treated individually with
a basal-bark application of triclopyr in an
oil carrier.
Deciduous plants such as poison-oak,
deerbrush, hazel, and bracken fern are
sensitive to mid- to late summer foliar
applications of glyphosate and/or imazapyr
in water. Avoid spraying over pine, even
though it has some tolerance to glyphosate
(see the section on broadcast release
applications, below). Maples and other
hardwoods or brush often can be treated
with a hack-and-squirt application using
imazapyr, glyphosate, or triclopyr amine.

precise calibration is important to avoid
overdosing seedlings.
Glyphosate products that contain no
surfactant can be applied at reduced rates
in spring before budbreak over established
(second-year) seedlings. In western Oregon, sulfometuron also can be used over
pine in spring or fall to suppress blackberries. Mixtures of sulfometuron and
glyphosate as fall blackberry treatments
may be a reasonable substitute for damaging triclopyr applications.
Thistles and some broadleaf plants are
sensitive to clopyralid. Applications can be
made at any time because clopyralid has
little activity on pine or other conifers at
any growth stage. Clopyralid has been a
good addition to atrazine, sulfometuron, or
hexazinone during spring weed control
programs and makes a good substitute for
the more injurious 2,4-D.

Broadcast release applications
Another strategy for vegetation control uses
herbicides selectively over seedlings in a
calibrated broadcast treatment. Application
methods include helicopter, backpack
waving wand, meter jet, and backpack with
flat-fan spray tips.
This strategy might give the most complete
weed control, but it also carries the greatest
risk of damaging pine seedlings. In
addition, not all herbicides can be used
selectively over pine. Table 2 shows pine
tolerance to foliar-applied herbicides.
Broadcast release treatments for herbaceous weeds can be made selectively over
newly planted or established pine with
atrazine, sulfometuron, or hexazinone in
spring before conifer budbreak.
Atrazine is least likely to injure pine but
also has limited ability to control established vegetation. Ponderosa pine is
extremely tolerant to hexazinone, which is
a good choice on sites that have perennial
grasses and forbs. Sulfometuron gives
intermediate vegetation control; higher
rates can affect seedling development
temporarily on some sites.
Tank-mixes of these herbicides are effective
and can help reduce per-acre costs. Note
that all these products are soil active, so

Figures 12a and 12b—A newly established ponderosa pine plantation
near Lebanon, OR (top) and after five growing seasons (above).
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Release applications of 2,4-D over pine
have been made but usually cause some
injury. Damage can range from mild to
severe depending on weather, seedling
growth stage, and spray adjuvants, among
other variables.
Avoid adding oils or surfactants to spray
mixes to improve selectivity. Spring treatments target madrone, manzanita, alder,
and forbs. Since 2,4-D is the only herbicide
for broadcast release pine programs on
evergreen brush, some conifer injury may
be acceptable. Applications in early spring
before candle elongation or in fall after
budset can help reduce risk of injury.
Unlike evergreen brush, deciduous brush
species such as poison-oak, hazel, and
deerbrush often are treated selectively over
pine with glyphosate products. Typical
release treatments are timed after budset
in late summer or fall to reduce risk of
damage.
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Conifers still can be injured, however,
especially if a surfactant is added or is in
the formulation. The type of surfactant
used with glyphosate over pine can have a
very large impact on damage. Carefully
screen new surfactant additions in small
trials before using them in a full program.
You also might want to consult with someone in the agricultural pesticides industry
for recommendations on surfactants.
Because Valley sites often contain numerous plant competitors, no one herbicide
will do the job in all cases. Combinations of
these strategies probably will be the most
effective on vegetation and least injurious
to pines. Herbicide labels change frequently, so read and carefully follow the
label on the product in hand.
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