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This extension note provides a brief
overview of a study examining the
effects of vegetation control on poplar
growth and site nutrient cycling.
Although some results are presented,
this project is still in its infancy and
no conclusions are drawn.

Why Grow Hybrid Poplars?

Demand for wood fibre has led to an
increased interest in the short-rotation
and intensive culture of hybrid poplar.
The rotation length of hybrid poplar
ranges from  to  years on the south
coast of British Columbia and depends
on a number of factors, including
management regime, climate, and site;
the more intensive the management,
the shorter the rotation. Hybrid pop-
lar is used primarily in the production
of paper pulp. Because it requires little
or no bleaching and can be substi-
tuted for hemlock or balsam fir, it is
highly desirable. There is, however,
increasing interest in using hybrid
poplar for manufacturing other
wood products, such as lumber
and plywood.

Vegetation Control is Necessary

Hybrid poplars are nutrient demand-
ing and best growth is realized on
moist, fertile sites. Since they are
very sensitive to competition from

surrounding vegetation, successful
establishment of plantations requires
intensive site preparation (Hansen et
al. ) and post-planting weed con-
trol for several years (von Althen ).
This control is beneficial to the trees
and can substantially increase survival
(von Althen ) and growth (Lesko
and Soos ).

Options for Vegetation Control

Cultivation between planting rows
provides some control of competing
vegetation, resulting in greater tree
growth than in non-cultivated areas
(von Althen ). However, equip-
ment limitations preclude cultivation
close to tree stems, which leaves
surrounding vegetation to compete
with poplars for soil moisture and
nutrients.

Herbicides are another tool that
can be used alone or combined with
cultivation. Although herbicides are
economical and effective, there is
growing reluctance to use them.
Permits and training are required, and
application is not permitted in areas
close to streams or standing water.

Opaque polyethylene mats may
be an alternative to herbicides. Mats
anchored to the ground around the
tree stem act as both a mechanical and
a photosynthetic barrier to vegetation
established under the mat.
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Limited information is available on
the effectiveness of these methods on
the survival and growth of hybrid
poplars in coastal British Columbia.
A study, comprised of three experi-
ments, was initiated in April  to
document the effects of vegetation
control on hybrid poplar growth and
the impacts of these treatments on
site nutrient cycling.

Study Area

The study site is on private land at
Menzies Bay near Campbell River,
B.C., in the very dry maritime coastal
western hemlock subzone (xm).
The area was logged, the forest floor
piled into windrows, and the soil
plowed to a depth of  cm during
winter –. In March ,
-cm rootless hybrid poplar cuttings
were planted at -m spacing.

Experiment 1: Vegetation Control

The objective of this experiment was
to examine the effects of vegetation
control on poplar growth and sur-
vival. Each treatment plot measured
 ×  m and consisted of  rows of
 trees. The inner six rows of six trees
were used as measurement trees. The
treatments (control,  ×  cm green
polyethylene [Arbortec] mats, and
herbicide) were laid out as a completely
randomized block design (Figure ).
The entire study area was cultivated to
a depth of  cm between rows. The
mats were installed in March 

(Figure ). A backpack sprayer was
used to apply the herbicide (glypho-
sate) within planting rows at a rate of
. kg ai/ha in mid-June  and .
The herbicide was effective at manag-
ing the surrounding vegetation
(Figures  and ).

Root collar diameter, diameter at
breast height, and height were recorded
immediately following planting and
again at the end of each growing
season. Data collected to the end
of the second growing season are
summarized in Table .

figure 1 Plot layout for vegetation control experiments, Menzies Bay, B.C.

figure 2 Installing a polyethylene mat
around a 40-cm rootless hybrid
poplar cutting, Menzies Bay,
B.C. (March 1995).

table 1 Poplar height, diameter at breast height (dbh), and height difference among
treatments over two growing seasons. Means (and standard error) within each
column followed by the same letter are not significantly different, based on
ANOVA and Bonferroni’s multiple range test (α = .05).

Height 1995 Height 1996 Height difference dbh 1996
Treatment (m) (m) (m) (mm) n

Control 1.53 (0.03)a 3.59 (0.05)a 2.06 (0.03)b 22.7 (0.5)a 180

Herbicide 1.42 (0.02)b 3.75 (0.04)a 2.34 (0.02)a 24.5 (0.4)a 180

Arbortec mat 1.62 (0.03)a 3.68 (0.04)a 2.06 (0.02)b 23.3 (0.5)a 180

Experiment 2: Mat Size and Type

This is a factorial experiment designed
to document the effect of different
sizes and types of polyethylene mat on
poplar growth. Two mat types and 
mat sizes were randomly assigned to
individual trees. Each combination of
mat type and mat size was replicated
five times for a total of  experimen-
tal units. Initial root collar diameter
and height were recorded at time of
planting, and re-measured at the end
of each growing season.

Preliminary results suggest that
poplar height and diameter increase
with increasing mat size. In addition,
trees grown with Arbortec mats
have significantly greater growth than
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trees grown with Tredegar mats.
Second-year growth data for select
mat sizes are summarized in Table .
Soil temperature and moisture were
also recorded for two growing seasons,
and relationships between these
factors and tree growth are being
investigated.

Experiment 3: Nutrient Cycles

This study, conducted in the plots of
Experiment , examines the effect of
vegetation control on nutrient cycling
over the course of one rotation. Soil
samples were collected in each plot
over two growing seasons and will be
collected periodically throughout the
rotation. These data will provide an
estimate of soil nutrient pools during
the rotation. Foliage was also sampled
at the beginning, middle, and end of
the growing season just before abscis-
sion. These samples are being analyzed
for macro- and micro-nutrients.

Litterfall was collected in litter
traps at the end of each growing
season, quantified, and analyzed for
macro-nutrients. These data will
provide an estimate of nutrient inputs
to the site over the rotation. In addi-
tion to the litterfall collections, litter
bags were installed in winter  and
will be collected twice yearly for the
next three years. These data will
provide an estimate of rates of decay
(nutrient mineralization), which will
be useful in calculating nutrient
turnover in the soil.

Future Plans

Work on these studies is continuing.
The trees will be re-measured in ,
, and . The final herbicide
application is scheduled for June .

Relationships between leaf area and
stem biomass will also be studied over
the next few years using -

plant canopy analyzers (- )
and fish-eye photographs. Soils and
foliage will be sampled in  and
. Litterfall will be collected over
the course of the rotation.

table 2 Second-year (1996) mean (standard deviation) poplar height and diameter at
breast height (dbh) for select mat sizes and both mat types (Tredegar and
Arbortec)

Mat size Mat area Height dbh
Mat type (cm) (cm2) (m) (mm) n

— control 0 3.08 (0.50) 17 (5) 10

Arbortec 60 × 60 3 600 3.65 (0.46) 24 (5) 5

Tredegar 60 × 60 3 600 3.14 (0.39) 18 (5) 5

Arbortec 90 × 90 8 100 4.32 (0.34) 31 (5) 5

Tredegar 90 × 90 8 100 3.37 (0.51) 20 (5) 5

Arbortec 240 × 240 57 600 5.02 (0.46) 41 (4) 5

Tredegar 240 × 240 57 600 4.37 (0.48) 32 (3) 5

figure 4 Understorey following herbicide application at Menzies Bay (July 1997).

figure 3 Understorey prior to herbicide application at Menzies Bay (June 1997).
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Disclaimer

The use of products and product
names does not constitute endorse-
ment by the B.C. Ministry of Forests.
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