Presite Assessment for Short Rotation, Intensively

Cultured Poplar Plantations

by Bill Schuette

Assessment of sites for successful hybrid
poplar plantation establishment can be a
complex process. Most plantation sites are
former agricultural sites which are generally
preferred for plantation establishment.
However, not all agricultural sites are suitable
for poplar plantations. The most productive
poplar plantation sites are found on broad
riparian and flood plain areas of large rivers.
This discussion covers a series of important
site factors, any one of which has the potential
to seriously limit yields. These factors
include:

e (Climate and topography

e Water availability during the growing
season

Soil texture

Soil oxygen availability

Nutrients and pH

Soluble salts

1. Climate and Topography

Excessively cold temperatures (less than 10
°F or minus 12 °C) over long periods of time
cause extensive damage during the dormant
season. Terminal dieback is often an issue
where hybrid poplar varieties have not been
adequately adapted to the site. Damaging
agents that lead to premature leaf drop in the
fall and subsequent growth can lead to winter
injury. Poplars are also susceptible to cold
injury in the spring if they leaf out too early.

Length of the growing season has been used
to evaluate poplar sites. A growing season of
at least 180 frost-free days is considered
optimal. Shorter growing seasons will often

require selection of poplar varieties suited to
those conditions. Estimated annual degree
days also can be used as an indicator of site
quality. Climates with hotter temperatures
(more degree days) during the growing season
such as eastern Oregon have much higher
productivity than cooler western Oregon sites,
assuming water is available. Studies have
shown that many poplars on the east side of
the Cascades will maintain open stomata with
temperatures above 100 °F (38 °C) as long as
there is available water.

Excessively steep terrain is generally not
suitable for poplar production. Slopes greater
than 30% inhibit operability which is required
for plantation establishment and maintenance
practices. Sites exposed to high winds such
as hill tops and coastal areas can lead to leaf
shredding and stem breakage.

Precipitation amount and timing should be
considered to ensure adequate water avail-
ability during the plantation establishment
phase. Rainfall from March through May is
needed for successful cutting survival after
planting. However, excessive water during
this phase combined with poor drainage can
seriously inhibit tree growth. In some cases
(such as during droughty springs) supple-
mental irrigation may be required. Irrigation
is always required for poplar plantations east
of the Cascades.

2. Water Availability During the Growing
Season

The ability for poplar trees to reach ample soil
water is crucial for satisfactory growth.



Availability may come from underground
water tables or existing soil moisture from
spring rains. Where water is not available in
sufficient quantities it must be supplemented
by irrigation.

Poplar roots have been shown to reach water
tables at depths of 10 to 15 feet (3 to 4.5 m)
by the end of the second growing season.
Water tables from 2 to 20 feet (0.6 to 6 m)
deep have been associated with successful
plantation establishment. Water table depth,
however, is a key factor in plantation pro-
ductivity. West of the Cascades, plantations
with water tables (or adequate soil moisture)
between 2 and 8 feet (0.6 to 2.4 m) at the
height of the growing season are the most
productive. Plantations established on sites
with water tables between 8 and 16 feet (2.4
to 4.8 m) are much less productive and may
not be economically feasible. Subsoiling
treatments such as ripping are often applied to
enhance root access to available moisture, but
studies on subsoiling in poplar plantations
have shown mixed results.

Successful plantation sites must be free of
standing water or flooding during the growing
season as a general rule. Excessive water
during spring can reduce poplar growth or
cause mortality. Poplars can tolerate flooding
and standing water through the dormant
season and some excessive water during the
early stages of the growing season (March
and April). Poplar plantation establishment
can be problematic on “unprotected” sites
(i.e., sites prone to flooding) during the first
year as river wash and sediment accumulation
can damage young trees.

3. Soil Texture

The basic rule for soil texture is “excessive-
ness is not preferred.” A high clay content
(greater than 30%) will create poorly drained
conditions, low oxygen availability, and a

physical barrier to root development. A high
sand content (greater than 50%) creates an
excessively drained plantation site with low
nutrient levels.

Brad Withrow Robinson at Oregon State
University evaluated poplar sites by soil type
in a 1994 publication titled “Production
Potential of the Willamette Valley; Survey
Results.”  Twenty-eight soil types were
ranked based on their predicted ability to
produce wood fiber (dry tons of clean chips
per acre). Sandy loam and loam soil types
such as Chehalis and Cloquato were expected
to yield 20% more than clayey soil types such
as Bashaw and Cove at the end of 10 years.

Plantations with excessive sand content can
achieve high productivity through supple-
mental irrigation and fertilization, which is
often the case in Eastern Oregon and
Washington. Plantations with excessive clay
content respond to irrigation; however, the
response will often not meet the economic
threshold  for  establishing  permanent
irrigation systems.

4. Soil Oxygen Availability

Limited availability of oxygen in the soil can
be caused by high clay content and standing
water (see above). It has been shown that
poplar roots need roughly 20 times more
oxygen than the average plant.

5. Nutrients and pH

Poplars have demonstrated a wide tolerance
for pH conditions (from 4.0 to 8.0). Soil pH
above 7.0 may limit the availability of
specific nutrients such as magnesium, cal-
cium, and sulfur; however, these conditions
occur primarily east of the Cascades. Soil
organic matter contents up to 12% improve
growth on plantations west of the Cascades.



The soil range for adequate nitrogen avail-
ability is believed to be between 70 and 160
parts per million (70 to 160 mg/kg).
Supplemental additions of nitrogen have not
shown consistent growth responses west of
the Cascades but are required for plantation
growth on the Eastside. Poplar plantations
grow well within a range of 8 to 20 parts per
million soil phosphorus and 100 to 250 parts
per million potassium. Deficiencies of the
micronutrients zinc and magnesium have
occurred occasionally on the Eastside and
have been remedied by fertilization.

Nutrient levels alone should not be used to
determine site quality. Poplar plantations can
grow well under low nutrient conditions if
other factors such as water availability and
soil texture are optimal. Poplar plantations
should be monitored on an annual basis for
nutrient levels through late summer foliar
analysis.

6. Soluble Salts

Early in our evaluations of plantation sites
there was concern that soluble salt levels
(especially near the coast) may affect
plantation growth. Soil salt concentrations
above 2.0 millimhos (mmh) can inhibit tree
growth, but we also have found that other
factors such as high organic matter content
can negate the impacts of higher salt levels. I
have observed poplar plantings in China with
salt concentrations above 4.0 mmh showing
obvious signs of distress but have not
encountered such concentrations in the U.S.

Bill Schuette spent 10 years with James
River/Fort James as research silviculturalist
developing poplar plantation establishment and
management practices and then consulted for 4
years around the U.S. and China on poplar
management and phytoremediation projects and
on poplar carbon sequestration research.
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