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4 MANAGING BIGLEAF MAPLE IN PURE STANDS

Bigleaf maple generally occurs singly, or in small groups, and only occasionally is found
in pure stands in the Pacific Northwest (Ruth et al. 1972). This limits the opportunities
foresters have to manage natural stands of pure maple. Future demand for bigleaf maple
biomass grown in short-rotation plantations, for other end uses such as fibre or flakeboard,
is difficult to predict.

4.1 Assisted Regeneration of Bigleaf Maple

· Commercial supplies of maple seedlings are not consistently available, al-
though some forest nurseries are producing supplies on a trial basis.

· Plantings are very susceptible to deer browsing; to maintain stem quality in
plantations, some form of protection from browsing is necessary.

For assisted regeneration, the best-quality maple trees and stands in nature appear to
originate from seedlings. Maple is not a priority for nursery production because this species
was not included as a recommended primary, secondary, or tertiary regeneration species for
any site series in the Vancouver Forest Region (Silviculture Interpretations Working Group
1994).

Bigleaf maple seedlings have rarely been planted in either British Columbia or the
Pacific Northwest. Some forest nurseries have produced maple seedlings on trial, but com-
mercial supplies are not consistently available. If a secure supply is contracted with a nurs-
ery for seed collection and production, large nursery seedlings 1.0–1.5 m tall are possible
in one growing season. Planted seedlings are sometimes prone to forking and poor form,
particularly after deer browsing or other physical damage.To maintain stem quality in plan-
tations, seedlings should be planted in high densities, protected from ungulate browsing, and
pruned (Niemiec et al. 1995).

A major problem for planting bigleaf maple seedlings is browse damage by deer, which
often results in forking. Seedlings may require planting in high densities (see Section 4.2
below) and periodic pruning to eliminate forking and poor stem-form (Niemiec et al.
1995). Protecting seedlings from deer browsing is critical to achieve stem quality (see Sec-
tion 4.1.3). Some browsing may occur on resprouts, but resprouting coppices are usually
not severely affected by browsing unless maple growth is poor.

4.1.1 Encouraging vegetative reproduction

· The sprouting capability of bigleaf maple provides a reliable means of regen-
eration from existing trees, but managing the number of sprouts can greatly
improve the quality of surviving stems.

· Following cutting, bigleaf maple sprouts can grow 1–3 m in 1 year.

The effects of cutting time, stump height, parent tree characteristics, and harvest vari-
ables on the development of bigleaf maple sprouts are summarized in Sections 3.3.2, 3.4.3,
and 5.1, with emphasis on controlling maple’s role in the stand. For managers interested in
encouraging vegetative reproduction of bigleaf maple, key silvicultural features to consider are:

· browsing generally increases the number of sprouts; and,

· maple clumps grow considerably faster in the open than those in the understorey.
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If large-crown maples are desired for aesthetics or for wildlife cover, residual maples will
survive clearcutting (but not burning) and will produce large, full crowns within 2 years of
clearcutting (Tappeiner et al. 1996).

Where maple exists, abundant resprouting should be expected after cutting. Large bigleaf
maples should produce 30–60 new shoots. This capacity to produce multiple sprouts pro-
vides a reliable means of regeneration from existing trees, but managing the number of
sprouts can greatly improve the quality of surviving stems. Optimal spacing regimes utilize
maple’s responsiveness to increased growing space as well as maintain the benefits of crowd-
ing, which occurs in young stands or clumps (Niemiec et al. 1995). Moderate crowding is
necessary to limit branching and forking and induce self-pruning. Pre-commercial thinning
allocates rapid growth to the desired stems at an early age (5–15 years) while maintaining
moderate crowding. A dense canopy also suppresses competing understorey vegetation and
reduces the need for management treatments. Niemiec et al. (1995) recommended an
intermediate thinning for pulpwood, firewood, or pre-commercial thinning to maintain
diameter growth and to take advantage of maple’s 30–40 year capacity for growth response
following spacing.

4.1.2 Nursery seedling production and outplanting

· Nursery practices that promote development of root biomass, such as root
pruning, should be incorporated into the nursery production system for
bigleaf maple.

· Although the planting procedures developed for red alder generally apply
to bigleaf maple, planting in duff, competing weeds, and damaging frosts
can result in mortality or reduced growth in planted maple seedlings.

In nursery beds, bigleaf maple can equal or better the growth recorded for red alder.
However, field plantings of alder seem to have fewer limitations to growth than maple. For
reasons not yet well understood, planted bigleaf maple seedlings often do not grow very
well (J. Zasada, pers. comm., Mar. 1998). The currently recommended nursery and field
practices for bigleaf maple are adapted from Young and Young’s (1992) summary and an
earlier version by Olson and Gabriel (1974). Preferred practice is to sow maple seed in the
fall in mulched beds. Stratified seeds can be sown in the spring, but results are variable and
often unsatisfactory. Stratification for variable-dormancy species such as bigleaf maple requires
48 hours of soaking at 20–25°C with greater than 30% moisture content, followed by strat-
ifying for 60–120 days at 2–5°C with 30–60% moisture content, and then incubating for
3–4 weeks at 20–25°C at the same moisture content (Leadem et al. 1997). Germination of
the least dormant individuals at low temperatures generally indicates that dormancy was
also released in the remaining, more dormant seeds (Leadem et al. 1997). Germination dur-
ing stratification can be used as a way to screen seeds before sowing; if seeds are stratified
for 60 days and then germinated, the optimum germination temperature is 15°C. Exo-
genous gibberellin, cytokinin, or ethylene does not overcome the requirement for stratifi-
cation (Goldstein and Loescher 1981).

Maple seed is usually sown 0.5–1.0 cm deep, broadcast or with a drill. Seedbed
densities of 150–1500/m2 are recommended; however, the lower densities produce the most
vigorous plants. Shade is recommended during the period of seedling emergence and estab-
lishment. The relatively large seeds have little problem penetrating leaf litter and organic
substrates (Leadem et al. 1997). Under field conditions, maple seed often germinates on rel-
atively undisturbed seedbeds composed of leaf litter and other organic substrates (Tappeiner
and Zasada 1993). In some instances, seedbeds should be protected from birds and mice
and treated with fungicides to prevent damping off (Olson and Gabriel 1974).
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Sometimes maple seedlings are large enough to plant as 1-0 stock, but frequently
2-0, or even 2-2, stock is needed to ensure satisfactory establishment. In general, the larger
the stock, the better the survival (Young and Young 1992). Stem diameter, which correlates
with root volume, is easy to measure and is a useful criterion to grade seedlings. A sug-
gested culling standard of 5 mm stem diameter is appropriate for low-stress, high-quality
sites. A standard of 8 mm is suggested for low-quality sites.

Nursery practices that promote root production, such as root pruning, should be incor-
porated into the growing protocol for bigleaf maple (Luckett and Hibbs n.d.). Root prun-
ing promotes a large fibrous root system, which improves establishment and survival of
seedlings. Fibrous, well-developed root systems are important to survival and growth for the
first 2 years in the field.

If direct seeding of bigleaf maple is planned, seeds should be collected from healthy,
well-formed parent trees that are selected from sites with conditions comparable to those
of the intended outplanting site. Seed collection can begin when samaras are fully ripened,
and the wing and pericarp have turned tan or brown (Zasada and Strong, in press). Seeds
can be picked from trees or collected by shaking seeds onto a cover spread on the ground,
or collected from felled trees during logging. As with other maples, samaras can also be
gathered from water surfaces, pavement, or lawns (Zasada and Strong, in press). Maple seeds
are generally not extracted from the samaras after collection unless the volume needs reduc-
ing for storage.

While it was previously thought that bigleaf maple seed could not be stored for even
short periods (Olson and Gabriel 1974), seed can be stored for up to 1 year with slight
loss of viability, provided they were collected at a time of minimum moisture content
(10–20% by weight or before the first fall rains). Seed should be collected before the start
of fall rains because bigleaf maple seeds with low moisture content behave more like ortho-
dox seeds, while those collected with high moisture content behave like recalcitrant seeds
(i.e., seeds that will not germinate unless stored at relatively high moisture content), and
cannot be stored successfully for long periods (Leadem et al. 1997). Seed should be stored
in airtight containers at 34°C (Niemiec et al. 1995). Direct seeding is best in autumn soon
after seed collection; dry seeds sown in spring require cold-wet stratification for 60–90 days
before sowing. Zasada et al. (1990) noted that bigleaf maple seed viability declined from 73
to 62% when stored for 1 year in sealed containers at 1°C and at a moisture content of
16%; storage at –10°C resulted in a loss of viability from 73 to 12%.

Predicting field performance of bigleaf maple from seedling characteristics is the sub-
ject of recent interest (Luckett 1996; Luckett and Hibbs n.d.). On five research sites in the
Oregon and Washington Coast Ranges, survival of nursery-grown maple ranged from 70
to 93% (Luckett 1996; Luckett and Hibbs n.d.). Survival differences were best explained by
site conditions, seedling root volume, and stem diameter. Maple seedlings were browsed at
all five test sites, so stem basal diameter growth was the only measurement available for
comparison. Browsing is a serious problem, and maple should not be planted in areas used
by deer or elk, unless suitable browse protection is provided. Sites with minimal duff, little
chance of frost, and less than 25% cover from competing vegetation are the best planting
sites.

For reasons not yet well understood, planted bigleaf maple seedlings often do not
develop very well (J. Zasada, pers. comm., Mar. 1998). From the time of planting in March
1995 until measurement in February 1996, maple seedlings grew very little at test sites
near Mount St. Helens, Raymond, and Ceres Hill in Washington, and at sites near Apiary
and Pioneer Mountain in Oregon.The mean change in height was actually negative because
of top dieback. Most seedlings were unable to grow above the 91.4 cm tall Vexar™ tube

57



until the second year, at which time they were browsed (Luckett and Hibbs n.d.). Similar
observations were recorded in British Columbia. For example, measurements by Comeau
et al. (1997) revealed that after 5 years maple had reached a height of only 47 cm at the
Gough Creek study site and 62 cm at the Waterloo Creek study site on Vancouver Island.
Whether this is a result of planting shock, browse, or water conditions, or a combination
of factors, is still unknown and requires further research. Comeau and co-workers noted
that slow growth of transplanted maple seedlings has been observed with both container-
grown and bare-root nursery stock grown on upland sites. In contrast, nursery-grown
seedlings can grow rapidly when planted on moist rich maples sites.Therefore bigleaf maple
will likely grow slowly for the first few years after planting on British Columbia sites with
a soil moisture regime of 3–4 in the CWHxm or CWHdm. On more moist sites (soil
moisture regimes 5–6) planted maple seedlings should grow rapidly.

The trials by Luckett and Hibbs suggest that an 8-mm minimum stem diameter should
ensure a high percentage of bigleaf maple seedling survival, but such a high standard would
result in much culled stock.A more practical approach would match seedlings to the expected
field conditions.

Small-scale plantings of bigleaf maple and Oregon ash (Fraxinus latifolia Benth.) by
Weyerhaeuser Western Forestry Research (Dobkowski 1996) have helped to evaluate the
nursery culture and field performance of these species for plantation establishment. Previ-
ous recommendations for maple were based on results with red alder because similar
conditions and procedures were thought to apply to both species. Proper site selection,
quality seedlings, thorough weed control, and most favourable out-planting time are the
keys to successful plantation establishment (Dobkowski 1996). Recommended practices for
site preparation for red alder (and thus bigleaf maple) include:

· limiting physical site preparation (scarification and burning);

· using site preparation herbicides in late summer to early fall to control established
weeds;

· applying herbicides as needed in spring before planting; and,

· planting at the most favoured time (between mid-March and mid-April in western
Washington below 305 m), or a time that balances the risks of freeze damage (plant-
ing too early) and drought stress (planting too late).

The bigleaf maple regeneration project of the Hardwood Silviculture Cooperative
confirmed that improved seedling production and animal damage control are necessary to
successfully establish this species. Because of frequent browse damage to maple seedlings,
height is not an appropriate measure of performance. Therefore, survival and changes in
stem basal diameter are the best performance measures available. At five planting sites in
Washington and Oregon, the best predictors of a maple’s chance of survival 2 years after
planting were stem diameter, root volume, and number of first-order lateral roots 1 mm or
larger in diameter (Hibbs et al. 1997). Root volume is the best predictor of survival over-
all, but it is impractical as a grading standard. Stem basal diameter is correlated to root vol-
ume and is easier to measure. For the test plantings mentioned above, survival was best for
seedlings with basal diameters larger than 5 mm. Seedling grading standards and growing
protocols are being developed from information gathered by the Hardwood Silviculture
Cooperative.These studies also confirmed the importance of proper seed storage, consistent
with the finding by Zasada et al. (1990) that bigleaf maple seed viability can decline by
60–90% during 1 year’s storage.
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4.1.3. Browse protection options

· Browsing predisposes bigleaf maple seedlings to the effects of weed com-
petition, which can significantly increase the amount of time necessary for
maple to become well established.

· Maple is more susceptible than alder to browse by ungulates; browse pro-
tection is an essential component of successful bigleaf maple plantation estab-
lishment in areas with large populations of ungulates.

One critical exception to the parallel planting procedures between red alder and bigleaf
maple is that bigleaf maple is more susceptible than red alder to damage from ungulate
browse. Maple is vulnerable to browsing throughout the year, which can severely diminish
vigour and growth and result in mortality. Browsing can also predispose the seedlings to
the effects of weed competition. With red alder these effects include reduced survival and
growth when first- and second-year herbaceous weed competition is heavy (Dobkowski
1996). Weed competition significantly increases the amount of time necessary for planted
maple to capture a site, and realize its potential for early fast growth.

In most circumstances, protecting bigleaf maple seedlings from ungulate browsing is
essential for their establishment and growth. The apical and lateral buds, as well as imma-
ture leaves and non-sclerified stems, are eaten by elk (Devereux 1988) and black-tailed deer
(McTaggart-Cowan 1945; Bunnell 1990). Several studies (Hibbs et al. 1997; P. Comeau, pers.
comm., 1995; C.Ying, pers. comm., 1997) have documented extensive browsing of young
seedlings. Aggressive browsing of a bigleaf maple genetics trial, near Crofton, B.C., follow-
ing outplanting required that the site be enclosed with 2-m-high fencing (C. Ying, pers.
comm., 1997). In another outplanting trial, ungulate browsing at four of five planting sites
in Washington (three sites) and central Oregon (one site) was so severe that survival and
stem diameter were the only two measures available by which to compare treatments (Hibbs
et al. 1997).

Several options are available to protect seedlings against browsing; these include cages,
solid-wall shelters (tubes), and perimeter fencing. The choice of protection depends on a
number of factors including the severity of browsing, site location, and budget.

Cages are open-ended cylinders with porous walls.They can be constructed from plas-
tic, chicken wire, and hardware fencing materials. Pre-formed plastic cages such as Vexar™
are available in numerous height and mesh sizes.They are lightweight and relatively easy to
install, requiring only one or two wire stakes for anchoring and support. However, wooden
stakes may be necessary to provide adequate support for taller (>90 cm) plastic cages.

Hibbs et al. (1997) used 91 × 9 cm plastic Vexar cages, similar to those shown in
Figure 13, with 3 × 3 cm mesh. However, these were reported as ineffective against brows-
ing. Elk were able to insert their muzzles repeatedly down the necks of the cages; they also
pulled young leaves through the mesh and browsed all of the branches and apical buds that
grew beyond the confines of the cage. Cages with smaller-diameter holes could be used,
and if raised periodically could provide protection for the apical meristem. However, this
would require multiple entries into the stand, which may not be logistically or economi-
cally feasible. Longer tubes with smaller-diameter holes could be used instead. However,
Hibbs et al. (1997) found that the 91-cm-tall Vexar cages were not tall enough, and elk
were able to insert their muzzles repeatedly down the necks of the cages.
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Chicken wire and hardware fencing are available in a greater variety of heights and
mesh sizes than Vexar. Cage construction from these materials is slightly more labour inten-
sive, but their added versatility may outweigh this. Both chicken wire and hardware fenc-
ing can be affixed to stakes quickly and efficiently with staples. Unfortunately, rolls of chicken
wire are difficult to cut and are heavy and cumbersome in the field. In addition, the struc-
tural plasticity of the chicken wire, requires the use of two support stakes to maintain the
integrity of the cage around the seedling. The larger-diameter mesh could also provide
ungulates the opportunity to browse new leaves through the cage and may only afford
slightly more protection than Vexar.

Hardware fencing is made from plastic and is available in different heights and mesh
sizes. There are no long-term data on the effectiveness of this material as a form of browse
protection. The perceived advantages of the hardware fencing over chicken wire are that it
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is lighter, easier to handle, has smaller mesh diameters, and has enough structural rigidity
to warrant only one support stake. Further investigation into the efficacy of this material
to improve maple growth and survival is needed. However, one roll of hardware fencing
can cost up to one-third more than an equivalent-sized roll of chicken wire, but this added
cost may be offset by the lesser staking costs. In areas where ungulate browsing is exten-
sive, cages that are either of insufficient height or have large mesh diameter may not be
the best choice.

Solid-wall shelters are an alternative to cages. They are usually constructed from
polypropylene plastic and are available in a various shapes, sizes, and colours. One common
type of shelter is conical, with a flared base; another common type is a cylindrical tube
(Figure 14).They are rigid-walled with a diameter of 10–15 cm. All are very easy to install
over seedlings and require less time than any of the cages.

The tubes are affixed to either a 1 × 2 or a 2 × 2-inch wooden stake with plastic
electrical ties or, in the case of the conical shelters, metal rings. Stakes should at least equal
the height of the browse protector. The appropriate choice of wood will depend on cli-
mate (rates of decomposition) and the length of time that browse protection is required.

A shelter of ideal height will protect the maple’s leader until it grows to a sufficient
height, above which it can no longer be browsed. A minimum shelter height of 1.2 m is
recommended to protect seedlings against deer browsing, but 1.5 m is required for effec-
tive protection against elk. One obvious advantage of tree shelters over cages is that the
entire seedling is enclosed within the shelter, offering maximum protection against brows-
ing. In addition, tree shelters increase both height growth and survival (Potter 1988) and
protect seedlings when herbicides are used to control competing vegetation (Minter et al.
1992).
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(photograph by P.G. Comeau).



Several researchers report favourable results when using tree shelters to protect species
other than bigleaf maple. Red oak (Quercus rubra L.) seedlings planted in 1.2 × 0.14 m solid-
wall shelters (tubes) were 42% taller than unsheltered seedlings 2 years after planting
(Lantagne et al. 1990). Naturally regenerating red oak sprouts in shelters had double the
height growth than sprouts growing outside shelters (Kittredge et al. 1992). In British stud-
ies, five broadleaf species (Acer platanoides, Carpinus betulus, Prunus avium, Juglans nigra, Frax-
inus angustifolia) grown in tree shelters were significantly taller 1 year after planting than
seedlings grown in tree guards (cages) (Tuley 1983; Potter 1991; Harmer 1995).Three years
after planting, mean height growth of Sessile oak (Quercus petreae (Matt.) Leiblein) grown
in 1.2-m-tall shelters was 142 cm, compared with 45 cm for mesh guards and 27 cm for
unprotected trees. Average stem volumes for the oaks were 118, 37, and 19 cm3, for tall
shelters, mesh guards, and no protection, respectively (Tuley 1985). Preliminary data from a
pilot study using shelters near Duncan, B.C. are also very promising. Bigleaf maple seedlings
planted in 1.5-m-tall shelters (tubes) were significantly taller (>300%) 1 year after planting
than seedlings grown outside of tubes, even when ungulate browsing was not a factor
(K. Thomas, unpubl. data).

Minter et al. (1992) evaluated two types of tree shelter for their effect on survival and
growth of planted red oak seedlings. Seedling survival was not significantly different between
the shelters and unsheltered controls, but seedlings grown in the shelters were significantly
taller (62.5–63.5 cm) than unsheltered seedlings (49.2 cm).The basal diameter of the seedlings
in both types of shelter was slightly smaller (2.4–3.3 mm) than the unsheltered controls
(4.4 mm). Relative humidity was higher and levels of CO2 were elevated within the shel-
ters. The higher relative humidity may have improved leaf-surface water-potential, and the
increased CO2 levels may have reduced the periods of time when CO2 limited growth.
Frearson and Weiss (1987) also attributed improved tree growth in shelters to elevated lev-
els of CO2 and recommended that tree shelters have a good seal with the soil to minimize
updraft and elevate CO2 levels. There is speculation that the increased growth is due to
phototropism, which would be most applicable if the shelters were entirely opaque. How-
ever, the shelters used in the previously cited studies were translucent.

Bigger tree shelters are not always better! Tree stability and stem strength may be com-
promised with higher tubes (Figure 15). Researchers in Australia (Beetson et al. 1991) found
that increasing the height of tree shelters increased the height of four Australian tree species
(Eucalyptus cloeziana, Grevillea robusta, Araucaria cunninghamii, and Casuarina cunninghamiana).
Seedlings grown in 1.9- and 2.9-m tubes had poor stem form and high height:diameter
ratios, which resulted in tree instability. The researchers consequently recommended that
tree shelters exceeding 1.9 m not be used on a regular basis.Although height:diameter ratios
are usually very high for the first two growing seasons, height growth appears to return to
normal levels (Tuley 1983) and basal diameter will increase (Applegate and Bragg 1989)
when the seedlings emerge from the shelters. Further research is needed to explore the effi-
cacy of using tree shelters to enhance height growth and survival of maple seedlings and
to find optimum seedling/shelter combinations, which maximize growth yet minimize
unwanted effects to stem form.

The cost of the various protection methods will depend on site conditions and num-
ber of trees per hectare.Vexar cages, tubes, and fencing were the options considered to pro-
tect two maple genetics trials, one near Cowichan Lake (2500 trees per hectare) and the
other near Crofton (1650 trees per hectare), B.C. Because of the accessibility and stocking
of both sites, perimeter fencing was considered the most cost effective of the three choices.
The deer fencing installed near Crofton was approximately $10.50 per m, or $2.70 per tree.
The elk fencing installed near Cowichan Lake was $12.61 per m, or $2.40 per tree. The
fencing was considerably cheaper than installing Vexar with two wooden stakes ($4 per tree).
Another disadvantage to using the Vexar cages was that multiple entries would be required
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to raise the cages until the apical bud attained a height above which the deer or elk could
no longer browse.The estimated cost per tree for a 1.5-m solid-wall tube with one wooden
stake was estimated to be $5 per tree.

When wood quality and not just fibre is the forest manager’s primary concern, the
cheapest browse protection may not be the best choice. For example, the exceptional height
growth (>300%) of seedlings in tree shelters over the first two growing seasons may shorten
rotation length, improve stem quality, and increase volume. The result is not only fibre,
but a high-quality product that would command top dollar in both the log and lumber
markets. This would effectively offset the initial cost of the shelters, and provide product
for value-added markets. Therefore, the relative long-term economic merits of each form
of browse protection should be evaluated.
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FIGURE 15. There are limits to tube height above which tree stability and stem
strength are compromised (photograph by P.G. Comeau).



4.2 Regulating Density of Bigleaf Maple

· Early control of bigleaf maple’s initial spacing is the best way to allocate
resources to desired crop trees and encourage the rapid growth of young maple.

· Research shows that when bigleaf maple seedling density is as high as 600
seedlings per square metre, first-year height growth can be reduced by more
than 50%.

Diameter growth of bigleaf maple is very responsive to increased growing space (Minore
and Zasada 1990; Niemiec et al. 1995). Managers should use spacing regimes that produce
optimal growth and maintain the benefits of crowding, to promote straight stems and limit
branching. Moderate crowding is necessary to reduce branching and forking and to induce
self-pruning. Because of the potentially rapid growth rates of bigleaf maple, densities of
about 1100 stems per hectare should be appropriate. Planting at higher densities would
require earlier entries for thinning and also result in increased mortality. A dense canopy of
bigleaf maple will suppress competing understorey vegetation and reduce the need for other
vegetation management (Niemiec et al. 1995).

Controlling maple spacing through initial planting density or pre-commercial thinning
is the best way to allocate rapid growth to crop trees at an early age (5–15 years) (Niemiec
et al. 1995). Moderate crowding of maple stands should be maintained, but intermediate
thinning for pulpwood or firewood may be needed to maintain diameter growth. Bigleaf
maple can continue to grow in diameter and respond to an increased growing space for at
least 40 years following thinning (Niemiec et al. 1995).

Existing guidelines for maintaining biodiversity during juvenile spacing (Park and
McCulloch 1993) apply to all broadleaf species and non-crop conifers and are not directed
at bigleaf maple specifically. This broad intent insures that all naturally occurring conifer
and broadleaf species are represented in the stand after spacing. To meet this objective, the
following recommendations are relevant:

· Broadleaf trees should be left standing, providing they are not competing directly with
crop trees.

· A diversity of conifer species should be retained.

· Pacific yew should not be cut.

· Broadleaf trees may be the preferred crop species on specific sites.

· Broadleaf trees and shrubs may be coppiced to enhance browse opportunities.

4.3 Management to Enhance Production of High-quality Maple Stems 

· All bigleaf maple logs sold in the province are sold as pulp-grade logs, which
thereby affords a potentially attractive profit margin for lumber manufacturers.

· Best prices will be obtained for clear or figured maple. Consequently, maple
should be managed in reasonably dense stands, or in the understorey, to
promote growth of a single main stem with few branches.

Achieving good stem quality of bigleaf maple is often undermined by the tendency for
this species to expand its crowns. Both bigleaf maple and red alder, especially in riparian
zones, have a tremendous capacity to expand their crowns laterally, to sprout epicormically,
and to use most of the available resources of a site (Emmingham and Hibbs 1997).
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Bigleaf maple log and lumber grades were established by the Oregon Forests Products
Laboratory over 40 years ago (Wollin and Pfeiffer 1955). Under these revised National Hard-
wood Lumber Association (NHLA) rules, the grades include: Selects and Better, No. 1 Shop,
No. 2 Shop, No. 3 Shop, and Frame. Unlike the standard NHLA grading rules, these grades
are generally based on the best face of the piece. Grades can be applied to rough, surfaced,
green, or dry lumber. In practice, lumber is usually dried and surfaced before grading. One
mill study conducted using NHLA standard grades, rather than the modified red alder and
maple grades, found a percentage recovery of No. 1 Common or Better green lumber from
bigleaf maple logs of 80% and 58% for grade 1 and 2 logs, respectively.This was good com-
pared to recovery rates for other Pacific Northwest broadleaf species (Niemiec et al. 1995).

Bigleaf maple is locally significant in British Columbia for the manufacture of furni-
ture (Figure 16), musical instruments, interior panelling, and other select uses such as large
bowls turned from maple burls (Figure 17). The wood of maples is typical of other sap-
wood types; it is cream coloured and unimpregnated by tannins, the component that makes
wood weather resistant. Therefore, maple wood will decompose quickly after contact with
soil or exposure to weather (van Gelderen et al. 1994). Among maple species, bigleaf maple

65

FIGURE 16. This bigleaf maple rocking chair, featuring a bold curly pattern in its
wood grain, is a superb example of value-added use of this broadleaf
species (chair designed and made by R. David, Sidney, B.C.;
photograph courtesy of J. Dwyer).
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FIGURE 17. High-value bowl (a) turned from burl (b) of bigleaf maple (bowl designed
and made by R. David, Sidney, B.C.; photographs courtesy of R. David).

a

b



is considered a softer wood, and is used to make wooden tools, kitchen utensils, furniture,
veneer, panelling, musical instruments, moulding, turnery, pallets, pulpwood, and hardwood
plywood, as well as for firewood (Kerbes 1968; Hosie 1979; Forest Products Laboratory
1987; Niemiec et al. 1995). Specialty markets exist for figured wood from bigleaf maple,
although no standard grades are applied. Craftspeople, both local and distant, may pay pre-
mium prices for burls or stems that contain curly, wavy, quilted, fiddle-back, or burl grain
patterns. This figured material is used in thin-sliced, decorative veneers for furniture and
architectural panelling (Thomas and Schumann 1993; Niemiec et al. 1995) and also for
turning high-value artistic solid products (Figures 16 and 17).

In British Columbia, most maple logs are sold as pulp grade. This, combined with the
percentage recoveries and the retail price for this fine lumber, provides the potential for
manufacturers of maple products to realize a good profit compared to other conifer and
broadleaf raw materials currently in the marketplace.

More recently, bigleaf maple has been included with three other broadleaf and conifer
species in Type 1 Portland cement for wood-cement composites (Miller and Moslemi 1991).
Cement mixes were prepared by adding air-dried wood meal (40 g) to Portland cement
(400 g). Of the broadleaf species, bigleaf maple registered the highest strength composite,
although broadleaf additions in general had lower strength than coniferous additions.

4.4 Woodlots

· Bigleaf maple is common in coastal woodlots; substantial opportunities exist
to manage maple for the production of high-value end products, as well as
firewood. Much of the land suited to maple is privately owned.

· If markets are close by, some woodlot owners will be interested in growing
bigleaf maple for lumber.

To date, one of the main uses of bigleaf maple has been for firewood. Its scattered
distribution over the coastal Pacific Northwest and southwestern British Columbia in rural
areas makes it a prime candidate as a woodlot species. The amounts of bigleaf maple
marketed as fuelwood have increased along with the use of wood stoves (Minore and Zasada
1990). Bigleaf maple has approximately 115% of the fuel value of red alder. Ovendry wood
heating values for maple are 21 million BTUs per cord (3.6 m3 of stacked wood, bark,
and air) (Sterling Wood Group Inc. 1991). To convert solid wood in tree volume tables to
volumes of wood plus bark, the conversion factors 1.10 and 1.12 are used for young trees
(pulpwood and firewood) and older trees (sawlogs), respectively. Estimated firewood rota-
tion ages for bigleaf maple were not specified, but for alder—a common associate of bigleaf
maple—rotations by site quality are 60 years on poor to fair sites, 50 years on medium
sites, and 40 years on good sites (based on fully stocked natural stands) (Sterling Wood
Group Inc. 1991). One untested idea is to grow short-rotation coppice maple on “pulp”
farms. Suitable quality unbleached pulps can be made with good yields by the kraft and
magnetite processes and as mixed species pulps (Bublitz and Farr 1971; Chang and Sarka-
nen 1973; Wang and McKimmy 1977).
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5 MANAGING BIGLEAF MAPLE IN MIXED STANDS

Bigleaf maple, with relatively high-shade tolerance, can be grown in any crown posi-
tion in stands with mixed species or age classes (Niemiec et al. 1995). Managing of mixed
stands is a complex task because stands may require periodic treatments to maintain the
growth of diverse components. For example, bigleaf maple stump sprouts may require prun-
ing to prevent the early suppression of associated seedlings. Later treatments may be needed
to maintain growth of bigleaf maple when intermixed conifers ultimately reach their supe-
rior height. Delaying the establishment of bigleaf maple seedlings in conifer plantations is
an appropriate strategy since maple naturally establishes and grows under partial cover
(Niemiec et al. 1995). Thinning and vegetation management may be necessary to maintain
adequate space for the growth of bigleaf maple. With even-aged mixtures or short delays
(<10 years) in bigleaf maple establishment, harvesting of maple sawtimber could occur along
with the harvest of associated conifers. A further option may be to plant maple on root rot
pockets and in gaps created during selective logging.

Bigleaf maple tends to establish in patches or clumps and it may be best to manage as
monospecific patches in mixture with other species.This “management in patches” approach
may be applied to groups of dominant maple sprout clumps or to patches of seedlings in
openings (Niemiec et al. 1995). When gaps provide suitable light levels, it may be possible
to produce maple sawlogs within a 40- to 50-year rotation on favourable sites. In general,
managing maple in groups seems the preferable method, especially since this reduces the
possibility for brushing crews to cut or damage maple stems during spacing treatments.

5.1 Maple-Conifer Relations 

· Maple is rarely found beneath a canopy of dense conifer or red alder stands,
but it readily regenerates in gaps occurring in these stands.

· Delayed establishment of bigleaf maple in conifer plantations is a sensible
strategy because maple naturally establishes and grows under partial cover;
however, further research is required to test this strategy.

Several studies confirm that the most intense competition to conifer regeneration from
broadleaf species occurs soon after logging or other disturbances (Brodie and Walstad 1987;
Tappeiner and Wagner 1987; Walstad and Kuch 1987; Walstad et al. 1987). Therefore, the
silviculturist intent on conifer regeneration must have knowledge of the reproductive meth-
ods of bigleaf maple.

Bigleaf maple establishment is related to the stage of stand development. For example,
research in western Oregon found that the number, age, and size of maple seedlings all
increased in pole-size (41–80 years) stands that were just beginning the understorey re-
initiation stage (Fried et al. 1988). Maple also regenerates following stand-destroying dis-
turbances such as fire or clearcutting. In these cases, however, regeneration seems restricted
to exposed mineral soil that is reasonably moist and in cool microsites. The shade created
by bigleaf maple, even at an early age because of its initial fast growth, does not allow shade-
intolerant species such as Douglas-fir to establish easily (Krajina et al. 1982). This facet of
maple–Douglas-fir relations is evident in the many productive sites that are not planted
immediately after harvest and are quickly occupied by bigleaf maple and red alder.

Light levels beneath individual bigleaf maple coppices can be below 1% of full sun-
light in midsummer (P. Comeau, unpubl. data). In a 9-year-old stand of resprouting bigleaf
maple, with approximately 200 and 400 coppices per hectare, understorey light levels (at
1 m above the ground) averaged 12 and 14% of full sunlight, respectively. In addition,

68



69

minimum light levels were below 1% in some locations in these stands (P. Comeau and
K.Thomas, unpubl. data).These light levels are too low for reasonable growth of any coastal
conifer species. Thinning of these maple stands resulted in an increase in the amount of
light reaching the understorey. However, understorey light levels are expected to decline as
the crowns of the residual maples expand, and follow-up treatments may be required to
maintain light levels (30–60% full sunlight) suitable for growing conifer species. Some evi-
dence suggests that shade from residual maples may reduce the rate of regrowth of the
sprout clumps that were cut during spacing. However, further study is required to deter-
mine what levels of residual canopy must be retained to effectively minimize resprouting.

Bigleaf maple coppices can be serious competitors with Douglas-fir on productive sites
(Haeussler et al. 1990). Sprout clumps can rapidly occupy available growing space and over-
top planted conifers, resulting in increased mortality and reduced growth of the conifers
(Knowe et al. 1995). In the absence of any management, 200 well-distributed, resprouting
bigleaf maple per hectare can completely dominate a site within 10 years after harvesting.
When mature maples are cut, the remaining stumps can produce 50 or more sprouts that
can grow 1–2 m in height per year during the first 3 years (Roy 1955; D’Anjou 1991;
Comeau et al. 1995).

Retaining a component of bigleaf maple may be desirable in mixture with Douglas-
fir or other conifers. Fried et al. (1990) found that total soil nitrogen, organic carbon
content, and the rate of cycling of macronutrients were much greater beneath bigleaf maple
trees than beneath neighbouring Douglas-fir. Krajina et al. (1982) suggested that the mull
humus form, which develops where maple litter is deposited, may be beneficial to western
redcedar. In addition to contributing to enhanced nutrient availability, and possibly better
long-term tree production, the presence of maple contributes to both structural and species
diversity, and to aesthetics in coastal forests.

Bigleaf maple can cause substantial physical damage when it comes in contact with
branches or leaders of Douglas-fir. The heavy leaf litter from established maple stands can
smother small conifers (Packee 1976; Coates et al. 1990). Also, leaf litter from bigleaf maple
can inhibit seed germination (del Moral and Cates 1971). However, no allelopathic effects
of bigleaf maple on planted conifer seedlings are evident. Observations in 50- to 70-year-
old Douglas-fir stands suggest that Douglas-fir usually do not grow well within 5–6 m of
a resprouting maple (P. Comeau, unpubl. data). Knowe et al. (1995) developed non-linear
models to describe the effects of bigleaf maple on Douglas-fir growth as a function of prox-
imity to a maple and crown diameter of the maple. Their results for a site in Oregon
suggest that a Douglas-fir planted 3 m from a maple with a crown diameter of 3 m would
suffer a diameter growth reduction of 10%, while the growth reduction would be 25% for
a comparable site in Washington. The reasons for the differences between the two sites are
not clear. A similar approach was used to develop a model for estimating the effects of
bigleaf maple on Douglas-fir volume yield (Knowe 1994).

Bigleaf maple can grow in any crown position in a stand provided it has sufficient
space and light (Niemiec et al. 1995). Maple is rarely found in the lower canopy of dense
coniferous or broadleaf (i.e., red alder) stands, but regenerates in small gaps or where some
opening of the overstorey conifer canopy occurs through the death or removal of trees
(Fried et al. 1988;Tappeiner and Zasada 1993). Survival of bigleaf maple in the understorey
appears to require light levels exceeding 10% of full sunlight. Fried et al. (1988) found that
survival of bigleaf maple seedlings, which germinated from seed planted under Douglas-fir
stands and in the open, increased as the percentage of visible sky increased from 0 to 20%
and then levelled off. Light levels in excess of 30% were also suggested as desirable to achieve
reasonable height growth. Browsing by deer and elk often has a significant effect on growth
of maple less than 2 m tall (Fried et al. 1988).
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Controlling or thinning stump sprouts of bigleaf maple may be necessary to prevent
early suppression of nearby conifer seedlings. Thinning sprout clumps to limit the number
of shoots, compared to cutting all shoots, was observed to reduce resprouting (compared to
cutting all shoots) (D. Belz, pers. comm., 1992). These thinning treatments will increase the
amount of light penetrating the canopy for a short period of time, and may reduce the
amount of physical damage to neighbouring conifers.

Despite prolific sprouting after maple trees are cut, cutting reduces maple competition
in conifer plantations (Tappeiner et al. 1996). Following clearcutting of Douglas-fir, resid-
ual maple trees produced a sprout clump at their base that was about the same diameter
and area as sprout clumps formed from tall maple stumps that had been cut. Apparently,
residual maples produced sprouts on their lower stem, similar to those on cut trees, when
their tops were damaged during felling of the Douglas-fir. Because sprouting occurred along
the length of the stem, crown volume for uncut trees was more than twice that of sprout
clumps. Thus, in the early years of plantation establishment, shade and water use by the
large crowns of residual maples probably exert a greater influence on conifer tree growth
than would sprouting stumps. However, this situation could be prevented or mitigated by
minimizing damage to the standing maple trees.

Some of the best photographic evidence of bigleaf maple’s role in Douglas-fir stand
development portrays sites from the central Oregon Coast Ranges and focuses on three
distinct stages of succession (Tappeiner and Wagner 1987).The photograph shows a 6-year-
old Douglas-fir plantation in which sprouts from bigleaf maple stumps are dominating the
stand. An adjacent 1-year-old stand also has abundant stump sprouts. The authors suggest
that control of bigleaf maple sprout clumps in all such stands would be required to prevent
reduced and delayed yield of Douglas-fir.

Bigleaf maple is not listed among the tree species included in the management inter-
pretation section of Vancouver Forest Region’s field guide for site identification (Green
and Klinka 1994), nor is maple included among that guide’s recommended combinations
of tree species for mixed-species stands. However, maple is referred to as competing vege-
tation for several site series in the region. In this context, it is one of eight vegetation com-
plexes (defined by Newton and Comeau 1990) recognized by Green and Klinka (1994) for
harvested sites in the Vancouver Forest Region. Table 18 lists these site series, by the bio-
geoclimatic subzone or variant in which bigleaf maple is potentially a competing species
of low, medium, high, or very high severity. Table 18 also shows approximate site index
classes (based on Sections 6.3 and 6.4 of Green and Klinka 1994). These site index classes
are derived from Mitchell and Polsson’s (1988) data averaged for western redcedar and
Douglas-fir. For the site classes defined in Table 18, bigleaf maple is most prevalent on sites
of high productivity (site classes I and II).

In Washington and Oregon, interest has increased in planting bigleaf maple in centres
of laminated root rot (Phellinus weirii), as well as planting it into thinned conifer stands to
enhance wildlife and biodiversity values (Luckett and Hibbs n.d.). In coastal Oregon,Wash-
ington, and British Columbia, large patches of broadleaf species (bigleaf maple, vine maple,
Rocky mountain maple, red alder, and ocean spray) often develop in disease centres (Thies
and Sturrock 1995). As broadleaf species are immune to this fungus, manipulation involv-
ing alternative species, such as bigleaf maple, red alder, western redcedar, and western white
pine, remains the best strategy on heavily infested coastal sites.

While maple is commonly found as a codominant in red alder stands, it is rarely found
in the understorey of fully stocked red alder stands, presumably because light levels are gen-
erally below 5% in these stands. On sites where maple regenerates through resprouting, red
alder regenerating from seed will commonly achieve height growth rates equal to that of
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the maple within 2 years. However, in young stands, alder are rarely found within the
dripline of bigleaf maple sprout clumps, probably because of physical interference.

Much attention has been focussed on how to control or eliminate bigleaf maple.
Staebler (1960), Newton (1963), Hetherington (1964), and Gratkowski et al. (1973) are
papers dedicated to this topic. However, much less information is available on encouraging
this species in mixtures with other broadleaf or coniferous tree species. Only recently has
interest surfaced in a broader silvicultural role for maple. For example, the search for defi-
nitions of the most desirable stands for watershed management in the Greater Vancouver
Watershed District included susceptibility to fire as a variable. In this context, susceptibility
to fire in early developmental stages can be decreased by controlling crown density and
especially by encouraging a mixture of broadleaf species, such as bigleaf maple or red alder
(Klinka 1994).

The Oregon research by Tappeiner et al. (1996) suggested several alternatives for man-
aging bigleaf maple in young conifer plantations, including the following:

· If efficient control of competition for conifer establishment and growth is desired, then
injecting maple stems with herbicides before felling, treating stumps at the time of
cutting, or spraying sprout clumps 1–2 years after cutting can be effective treatments
(Wagner and Rogozynski 1994).

TABLE 18. Bigleaf maple’s potential as competing vegetation by subzone, variant, and
site series in the Vancouver Forest Region in sites of site index class I or II
for Douglas-fir and western redcedar. Site index classes, based on conifer
data, are shown for site series where maple is a competitor to conifer regen-
eration (Mitchell and Polsson 1988; Green and Klinka 1994).

Subzone/ Site series Severity rating of Site index
variant number and name maple competitiona classb

CDFmm 04 FdBg–Oregon grape M II
06 CwBg–Foamflower M–H II

CWHdm 05 Cw–Sword fern M–H I
07 Cw–Foamflower VH I

CWHds1 05 Cw–Solomon’s seal M–H II
07 Cw–Devil’s club VH I

CWHxm 05 Cw–Sword fern M–H I
07 Cw–Foamflower VH I

a Competing vegetation potential, as used by Green and Klinka (1994), refers to the potential of a site to pro-
duce post-logging vegetation communities that may influence establishment and growth of desired crop trees
(usually conifers). Severity ratings applied by Green and Klinka (1994) for potential competition from bigleaf
maple are as follows: M = medium; H = high; M–H = medium to high;VH = very high.

b Four site index classes are defined as follows for approximate median site indices for data on Douglas-fir site
index on site series where bigleaf maple is a potentially important competing species:

Approximate median site
index (ht [m] at age 50)

Site index class with range of medians in brackets
I 30 (24–35)
II 28 (21–29)
III 20 (15–22)
IV 10 (9–10)
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· If the goal is to reduce competition from maple sprouts while retaining some maple
in the next stand, or if herbicide treatments are not permitted, then leaving short maple
stumps is an option. Low stumps may result in less decay entering the new sprouts
from the parent stem, and increase the likelihood of sprouts developing their own root
systems, making future trees more resistant to windthrow or damage from snow and
ice storms.

The greatest reduction in maple vigour is probably achieved by cutting short stumps
several years before conifer harvest (Tappeiner et al. 1996). Additional work is needed to
verify the effects of preharvest cutting time. Depending on the treatments available, a com-
bination of herbicide and cutting to low stumps is likely an efficient way to manage maple
competition in young conifer plantations while maintaining maple into the next stand.

If maple trees in a stand are not being used, they should be left standing when the unit
is harvested to prevent resprouting. These residual maples can also provide snags and roost-
ing sites for birds. Although maple, together with red alder, cottonwood, and aspen, is among
the most hazardous species for snags (British Columbia Ministry of Forests 1990), this dan-
ger can be minimized by maintaining the snags in clumps. Bigleaf maple tends to establish
in patches or clumps, therefore one very effective approach may be to manage maple in
monospecific patches, together with patches of other species. Maple readily establishes and
grows under partial canopy cover and delayed establishment of bigleaf maple seedlings within
conifer plantations is a possible silvicultural strategy (Niemiec et al. 1995). Treatments such
as thinning and vegetation management may be necessary to maintain adequate spacing for
maple growth.With delayed (<10 years) maple establishment and even-aged mixtures, maple
sawtimber could be harvested at the same time as associated conifer crops. Small to medium
bigleaf maple are well adapted for planting in gaps created by cleaning of root-rot pockets
during commercial thinning. Recent studies have been initiated to quantify performance of
maple planted in such openings (P. Comeau and K. Thomas, unpubl. data).

5.2 Bigleaf Maple Control

· Bigleaf maple resprouts vigorously after cutting of mature trees and is gen-
erally difficult to control.

· There is silvicultural interest in encouraging maple to grow as one stem,
rather than a clump of stems, but this objective is not well researched.

Based on the Coates et al. (1990) guide to responses of competing vegetation to silvi-
cultural treatments, Table 19 summarizes bigleaf maple’s responses to overstorey removal,
manual treatments, chemical treatments, mechanical site preparation, and prescribed burn-
ing. Results from a more recent synopsis of research on factors influencing maple sprout
development in Washington and Oregon (Tappeiner et al. 1996) is summarized in Sections
3.3.2, 3.4.2, 4.1.1, and 5.1 of this handbook.Another source of information on bigleaf maple
control (D’Anjou 1993) indicated that the most effective way of controlling vigorous maple
regeneration was with triclopyr ester (Release™). If the goal of operational management is
the complete control of a sprout clump (no living sprouts), then the amount of triclopyr
ester applied is critical. Generally, the greater the amount of triclopyr ester applied (regard-
less of specific technique), the greater the chance of complete control of bigleaf maple
sprout clumps. Details of D’Anjou’s recommendations are reproduced in Appendix 3.

Bigleaf maple resprouts vigorously following cutting of mature trees and is generally
difficult to control. Regeneration of maple from seed is sporadic and rarely results in dense
stands (Coates et al. 1990; Haeussler et al. 1990).Various techniques are available to control
resprouting maple, including herbicide and cutting treatments.
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Hart and Comeau (1992) reviewed recent information on maple control in the Pacific
Northwest and British Columbia, and their review is summarized here. Roberts (1980)
found that cutting bigleaf maple in the late-foliar period (mid- to late-summer) in Wash-
ington and Oregon produced the shortest and fewest sprouts. After two growing seasons,
maple averaged 2.7 m tall and typically had three sprouts for each cut stem. Later work by
Wagner (1987) in coastal Oregon tested manual cutting during dormant, early foliar, and
late-foliar stages. First-year results showed no significant differences between the three kinds
of cutting. However, crown volume was lowest with the late-foliar cutting. All manually cut
stems developed sprouts. In general, herbicide treatments were more effective than manual
cutting. In British Columbia, research near Duncan by Boateng and Ackerman (1988) indi-
cated vigorous sprouting followed manual cutting in early September. Two years after
cutting, the height and average number of sprouts were very similar between the control
and the manual cutting. A 6% solution of glyphosate significantly reduced height and
number of sprouts.

TABLE 19. Summary of bigleaf maple’s responses to overstorey removal, manual and
chemical treatments, mechanical site preparation, and prescribed burning
(Coates et al. 1990)

Overstorey Removal
• The number of individual clumps does not generally increase following logging.
• Established plants may increase in size and vigour.
• Seedling establishment is rare and is generally restricted to moist, rich sites.
• Trees damaged during logging sprout vigorously.

Manual Treatments
• Manual treatments alone will not reduce the cover of bigleaf maple. Substantially less crown

volume regrowth occurs if glyphosate is applied to the cut surfaces immediately after cutting.
• Bigleaf maple sprouts rapidly after cutting and can grow 2–4 m in height in the first year.
• Cutting in late summer should produce the least number of sprouts.

Chemical Treatments
• To control bigleaf maple, the chemical must kill the root system, otherwise vigorous sprouting

will occur.
• Effective control is achieved with injections (hack-and-squirt) or stump treatments.
• Injections or stump treatments before or during logging will minimize the number of stems

requiring treatment.
• Stem treatments are most effective when performed during periods of slow growth or in the

dormant season.
• Hack-and-squirt treatments using glyphosate in the fall have provided effective control.
• Basal stem treatments with Garlon® have been very effective.
• Basal spray with 2,4-D ester in diesel oil provides moderate control for 2 years.
• Application of undiluted 2,4-D amine to cut surfaces in summer or late summer causes moder-

ate injury in Washington and Oregon.
• Foliar sprays with glyphosate are effective, provided the foliage of coppices is completely covered

with spray. Early fall applications may provide the best results.
• Aerial applications of 2,4-D in winter, spring, or summer have been ineffective in Washington,

Oregon, and British Columbia.

Mechanical Site Preparation
• Damaged stems sprout rapidly.
• Bigleaf maple does not usually seed-in to areas of exposed mineral soil.
• Uprooting stumps results in good control.

Prescribed burning
• Top-kill usually occurs after fire.Vigorous sprouting from the bases of damaged stems will

follow.
• Severe burns will kill some individuals.
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Elsewhere on the coast, Hart and Comeau (1992) described silvicultural trials in the
Campbell River Forest District to control bigleaf maple by cutting and enclosing the stump
in a heavy plastic bag.To be successful, this method requires that all light is eliminated, oth-
erwise sprouts will develop under the bag. This method has yielded only limited success.
Post-harvest girdling using the L’il Beaver™ tool was unsuccessful to the time of the review
by Hart and Comeau (see Albertson 1992). In summary, research suggests that bigleaf maple
sprouts vigorously after being cut or disturbed by logging. The crowns of bigleaf maple
clumps may be reduced by half after one growing season when manually cut, but sprouts
may range up to 3 m tall after two growing seasons, with up to 50 sprouts per stump. Pre-
ventative, pre-harvest measures seem more successful than post-harvest treatments. Hart and
Comeau (1992) recommended more research to clarify the pre- and post-harvest biology
and growth of maple. Greater care during logging to minimize disturbance to existing trees
and pre-harvest cutting, girdling, or herbicide treatments should be tested for comparison
with the typical post-harvest approach.

Maple clump size expands quickly, as shown by the small clump in Figure 18 (3 months
after cutting) and the larger clump in Figure 19 (4 years after cutting). This rapid clump
expansion is silviculturally important because research has shown that both distance and size
of bigleaf maple clumps are important factors influencing growth of Douglas-fir, and these
factors should be considered when prescribing vegetation management treatments (Knowe
et al. 1993).

FIGURE 18. Small maple clump 3 months after cutting (photograph by P.G. Comeau).
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5.2.1. Herbicides

· Hack and squirt treatments, involving injecting herbicide into a slit in the
bark created using a hatchet, can provide effective control of bigleaf maple.

· Foliar application of triclopyr ester at rates of 4–5 kg ae/ha during mid-
summer provides effective control of maple; control of resprouting bigleaf
maple using foliar applications of glyphosate has given variable results.

Control of resprouting bigleaf maple using foliar applications of glyphosate has given
variable results (Walstad et al. 1987). In general, glyphosate applied at a rate of 2.1 kg ai/ha,
during late summer resulted in light to severe damage to maple (Biring et al. 1996). Com-
plete spray coverage of the foliage of the coppices seems essential for achieving significant
control of resprouting maple using glyphosate (Coates et al. 1990; Haeussler et al. 1990).
Boateng and Ackerman (1988) reported 90% control of bigleaf maple 2 years following
foliar application of a 6% solution of glyphosate. Newton et al. (1986) reported good
control of maple using glyphosate at rates of 1–2 kg ai/ha, with treatment effectiveness
increasing with increasing total spray volume applied (and with associated reductions in the
herbicide concentration per unit volume). The best control was achieved with 2 kg ai/ha
applied in 700 L/ha of spray solution. Figueroa (1989) and Wagner (1987) observed poor
control of maple using foliar applications of glyphosate. Conard and Emmingham (1984a)
reported that foliar application of glyphosate at 3.4 kg ai/ha can provide effective, but vari-
able, control of maple. Late summer and fall application of glyphosate at a rate of 1–2%
formulated herbicide product in water, with spray applied to wet the foliage surface, is
reported to give effective control of bigleaf maple (Conard and Emmingham 1984b).

FIGURE 19. Rapidly expanding maple clump, 4 years after cutting (photograph by
P.G. Comeau).
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Foliar application of triclopyr ester at rates of 4–5 kg ae/ha during midsummer can
provide effective control of bigleaf maple (Biring et al. 1996). Foliar application of a 3–5%
solution of triclopyr ester in water before bud-set resulted in defoliation and stem kill of
bigleaf maple, but control was not complete (Fraser et al. 1990a). Lauterbach and Warren
(1982) reported effective control of bigleaf maple using an invert emulsion of 5% triclopyr
ester, 30% diesel oil, and 65% water (with an “inverting” agent) applied by helicopter to
cover the lower basal stems of the maple (using 4–6 L of solution per clump). Conard and
Emmingham (1984a, 1984b, 1984c) reported that foliar application of triclopyr ester at
1.0–1.6 kg ae/ha in an invert emulsion can provide effective control of bigleaf maple. Emul-
sions are rarely used in Canada.

Studies in the United States indicate that foliar application of imazapyr at 1.1 kg ae/ha
or greater can effectively control bigleaf maple if applied to all sides of the crown (Cole et
al. 1986; Cole et al. 1988; Figueroa 1989; Cole and Newton 1990; Wagner and Rogozynski
1994; Knowe 1995). Cut-stump applications of imazapyr using concentrations between 5
and 100% are also effective (Figueroa 1995). This herbicide is registered for industrial use,
but is not currently registered for forestry use in Canada. The overall assessment in the
Pacific Northwest Weed Control Handbook (William et al. 1997) ranked imazapyr in a water
carrier, picloram + 2,4-D with no carrier, and undiluted triclopyr amine as three alterna-
tives that are excellent for bigleaf maple control.Triclopyr ester in an oil carrier was ranked
as good to excellent. Herbicides ranked as fair for bigleaf maple control were: dichlorprop
carried by invert emulsion (25% oil); picloram + 2,4-D in a water carrier; and triclopyr
ester in a water carrier.

Application of either glyphosate (30–100% v/v solution in water) or triclopyr ester (10–
30% v/v solution in mineral oil) to stumps immediately following cutting provides very
effective control of bigleaf maple (Comeau et al. 1995; Biring et al. 1996). Conard and
Emmingham (1984b) indicated that application of glyphosate or triclopyr amine herbicides
to freshly cut bigleaf maple stumps can provide effective control. In one study, cut-stump
application of glyphosate resulted in some damage to a maple coppice located approximately
9 m away, presumably as a result of root connections (P. Comeau, unpubl. data). Conse-
quently, cut-stump treatment using glyphosate may not be appropriate for spacing treatments.

Triclopyr ester applied over the bark of young maple stems as either low-volume basal
or thinline treatments can provide effective control of maple (Warren 1980; Conard and
Emmingham 1984b; Figueroa 1989; D’Anjou 1990,1993; Figueroa et al. 1993; Figueroa and
Carrithers 1994; Wagner and Rogozynski 1994; Comeau et al. 1995; Figueroa 1995; Biring
et al. 1996). Low-volume basal treatments involve applying triclopyr ester, diluted from 10
to 30% concentration in mineral oil, as a 5- to 30-cm-wide band on the lower 30 cm of
the stem. Fraser et al. (1990b) and Cole and Newton (1990) suggested that triclopyr should
be applied at concentrations of 30% or greater. Thinline treatments involve applying undi-
luted herbicide in a thin horizontal line, 15 cm above the stem base, around the entire cir-
cumference of the stem. For effective control of maple, application to all sides of all stems
is required. Thinline application of imazapyr over the bark of young stems can also give
effective control of bigleaf maple (Figueroa et al. 1992; Figueroa and Nishimura 1994). In
practice, low-volume basal treatments provide more consistent control than thinline treat-
ments. Belz (D. Belz, pers. comm., 1992) suggested that thinline treatments work best when
sprout diameters are below 3 cm, and low-volume basal treatments work best when sprouts
exceed 3 cm. Cole and Newton (1990) reported that low-volume basal treatments were
more effective than thinline treatments, when applied during full leafout. While basal bark
treatments can be applied at any time of year, treatment is easier and more consistent when
applied during late winter and early spring after leaf litter has partially broken down and
been compressed by rain and snow. Leaves and debris should be removed from the base of
sprouts before spraying to ensure adequate coverage (Cole and Newton 1990).
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Hack and squirt treatments, involving injecting herbicide into a slit in the bark cre-
ated using a hatchet, can provide effective control of bigleaf maple. Warren et al. (1984)
reported that triclopyr amine (Garlon 3A) or glyphosate applied as hack and squirt treat-
ment could effectively control maples up to 30 cm dbh. They recommend that cuts into
the cambium should be spaced at 7- to 12-cm intervals on maples smaller than 25 cm dbh.
For maple with stems larger than 25 cm dbh, Warren et al. (1984) recommended creating
a continuous frill or girdle for herbicide application.

Initial results from testing the use of a native fungus (Chondrostereum purpureum) show
promise for controlling bigleaf maple (Sieber and Dorworth 1994; Shamoun and Wall 1996;
Wall 1996). The fungus is cultured for application as a mycelial suspension in a paste
formulation and then applied to freshly cut stumps. Summer or autumn applications can
prevent wound healing in target broadleaf species and thus hasten mortality (Shamoun 1997).
An earlier trial with this treatment demonstrated the need for a period of dry weather
when applying this mycoherbicide (Comeau et al. 1995). Although work is under way to
obtain registration of this product for forestry, at the time of writing it was not available
for operational application. Target weed trees treated with Chondrostereum purpureum even-
tually support fructifications (basidiocarps) that can produce large quantities of airborne
basidiocarps that may infect non-target tree species. Apple, plum, or cherry trees would be
vulnerable to infection if subjected to pruning, vegetative propagation, or other wound treat-
ments at the time of spore discharge. Results from three sets of inoculation experiments
(Wall 1997) involving red alder, birch spp., and red maple (Acer rubrum) at two locations
(New Brunswick and British Columbia) showed that fructification and basidiocarp discharge
from C. purpureum could be expected for only a few years after the treatments are applied.
Also, shortly after treated trees or stumps are killed by C. purpureum, basidiocarps cease to
form and are often replaced by secondary fungi. About 500 m is considered to be a safe
distance between broadleaf biological control activities and susceptible crop species (de Jong
et al. 1996).

5.2.2 Cutting and girdling

· Cutting maple sprouts during mid- to late-summer results in a slight reduc-
tion in vigour of resprouting bigleaf maple.

· Girdling resprouted bigleaf maple is difficult, considering the large number
of sprouts that require treatment; girdling large maple trees is generally not
successful because it is often followed by vigorous resprouting.

Hart and Comeau (1992) provided an overview of the effectiveness of cutting and
girdling for control of bigleaf maple. D’Anjou (1991) reported that bigleaf maple can recover
to heights of untreated clumps within 2 years after cutting of sprouts. Boateng and Acker-
man (1988) found that sprouts could reach 4.5 m in height, with 45 stems per stump 2
years after cutting. Comeau et al. (1995) observed that bigleaf maple reached heights of
5.5 m within 3 years after cutting. Cutting can also increase the number of live shoots, at
least temporarily (Comeau et al. 1995).

Roberts (1980) found that cutting of resprouts during mid- to late summer can result
in a slight reduction in the vigour of resprouting maple.Wagner (1987) reported that crown
volume was lower 1 year after cutting in August, compared to cutting in the winter or
spring. However, the differences were not statistically significant. All clumps regained more
than one-half of their pre-treatment crown volume and 75% of their pretreatment height
within 1 year of treatment. Kays and Canham (1991) examined the effects of cutting time
on resprouting of red maple (Acer rubrum) in southeastern New York State.They found that
cutting red maple during an 8-week period starting at the end of the major spring period



78

of terminal extension (i.e., starting June 18) resulted in significant reductions in height and
basal area growth of resprouts compared to earlier or later cutting. Cutting at the begin-
ning or end of the growing season, or during the dormant season, resulted in the highest
sprout production. Higher sprout production was correlated with higher root carbohydrate
reserves during this period.

Girdling of resprouted maple is difficult, considering the large number of sprouts that
require treatment. Girdling of large trees using chainsaws or power girdling tools generally
meets with limited success and is often followed by vigorous resprouting (Albertson 1992;
Hart and Comeau 1992).

Resprouting maple clumps have been thinned as an alternative to cutting all shoots.
In some cases, thinning may reduce the amount and vigour of resprouting and may also
reduce the leaf density and competitive effects of the maple. In Washington, maple coppices
are commonly thinned to one sprout per 25 cm of stump circumference (D. Belz, pers.
comm., 1992). Comeau et al. (1995) found that leaving one stem uncut did not signifi-
cantly reduce resprouting following cutting of maple. Preliminary results from a study ini-
tiated by K. Thomas in 1996 suggest that leaving three or more stems on a clump may
reduce resprouting. Field studies are under way to provide guidance regarding the number
of stems that should be left.

Sund and Finnis (1979) observed significant mortality of bigleaf maple if mature trees
are felled during May and June. They suggested that this might relate to the exhaustion
of reserve carbohydrates in the root system during flowering, leaf expansion, and stem
elongation.



6 MANAGING BIGLEAF MAPLE FOR
NON-TIMBER VALUES

Bigleaf maple’s role in forest ecosystems of British Columbia is associated mainly with
non-timber values.This section summarizes maple’s attributes in relation to biodiversity val-
ues, stand gap dynamics, and amenity values in visually sensitive areas.

6.1 Bigleaf Maple Values for Biodiversity and Special Products

· The growing industry in special forest products in British Columbia and
the Pacific Northwest involves a variety of marketable and renewable craft
materials derived from bigleaf maple trees or ecosystems where maple is
prominent.

· Bigleaf maple, with other broadleaf species in British Columbia, is receiv-
ing greater consideration for its contribution to maintaining diverse, pro-
ductive, and resilient ecosystems.

Bigleaf maple is a relatively ubiquitous species within its natural range and therefore
has not been given particular attention in areas nominated for protected area status. One
exception is the Maple Knoll Research Natural Area about 16 km south of Corvallis,
Oregon (Franklin 1972). Stands originally consisting of Douglas-fir, grand fir, and maple
were selectively logged for conifers during World War II, resulting in a conversion to rela-
tively pure maple. This natural area is of research interest for successional studies of Garry
oak, bigleaf maple, and grasslands now that logging and grazing have been eliminated
(Franklin 1972).

In British Columbia’s system of ecological reserves, maple is not singled out as the
prominent feature of any particular reserve. However, Ecological Reserve 74 on the Uni-
versity of British Columbia Endowment Lands, selected to portray second-growth forest of
the Puget Sound Lowlands, is typical of locations where maple is now common (Ecolog-
ical Reserves Program 1992).

Traditional use of bigleaf maple by the Lower Nlaka’pamux (Thompson) people of
British Columbia included peeling and eating the young shoots raw in spring, and boiling
and eating the sprouted seeds (Turner 1975, 1995; Turner et al. 1990; Kuhnlein and Turner
1991). Maple is also known as the “paddle tree” in many First Nation languages because
the wood was used to make paddles and various other implements, and the large leaves
were used as temporary containers (Turner 1979; Pojar and MacKinnon 1994). Bark used
in medicine has also been reported as part of contemporary treatment by two elders on
southeast Vancouver Island (Turner and Hebda 1990).

As a riparian species, bigleaf maple is a contributor to coarse woody debris. In the
Lookout Creek drainage basin of the western Cascade Range in Oregon, Nakamura and
Swanson (1994) documented distribution of coarse woody debris in mountain streams in
an area characterized by conifers on hilltops and upper terraces and by bigleaf maple, red
alder, and willows on lower terraces. In that study area, maple provided the dominant
supply of coarse woody debris from broadleaf species.

The eastern Canadian maples are well known for their maple syrup, and small
commercial-scale syrup production is beginning on the prairies using Manitoba maple (Kort
and Michaels 1997). When boiled down, 30 L of eastern maple sap produces 4 L of syrup.
Such syrup is also available from bigleaf maple, although it has lower quality than that from

79



sugar maple (Ruth et al. 1972). Experience in the Pacific Northwest shows that bigleaf
maple has an annual sap flow of 3–6 U.S. gal per tree, with 35 U.S. gal required to make
1 U.S. gal syrup. The sugar content of 2.5% is within the general average of 0.25–2.30%
invert-sugar for sugar maple (Willits 1965).The flow of bigleaf maple syrup is adequate for
syrup production in January and February, with late January being the optimal time; most
flow occurs before noon in the day. The flow is caused by stem pressure; in maple trees
stem pressure often exceeds root pressure, whereas in birch trees root pressure exceeds stem
pressure (Kramer and Boyer 1995). Stems of maple absorb water while freezing and exude
water while thawing, but this occurs only if sucrose is present (Johnson et al. 1987). In the
annotated bibliography on the conservation and development of non-timber forest prod-
ucts (von Hagen et al. 1996), Paré (1982) suggests feasibility studies of syrup collection from
bigleaf maple in the Pacific Northwest.

The growing industry in special non-timber forest products from Pacific Northwest
and British Columbia forests has included the following features or products of bigleaf
maple: bigleaf maple shoots for craft materials (Freed 1997); epiphytes and moss mats from
bigleaf maple and other broadleaf species for the floral and craft trade (Peck 1997a, 1997b);
charcoal production using broadleaf species, including maple (Johnson 1992); local sap pro-
duction (De Geus 1995); and native species for landscaping (Johnson 1992). Freed (1997)
indicated that worldwide demand for special forest products is expected to double in the
next 10 years. Already, the pressure of this industry is forcing attention to management and
regulation to achieve sustainability and minimize conflicts among forest resource uses (De
Geus 1995).

Native mosses growing on bigleaf maple are very popular in the floral industry, a very
active market in the Pacific Northwest (Howell 1991; Peck 1997b), and increasingly so in
British Columbia (De Geus 1995). Howell (1991) reported that wholesalers purchase moss
from collectors for about U.S. $0.30 per lb. However, little information exists about the dis-
tribution and abundance of harvestable mosses, nor is there information on the ecological
effects of this harvest practice. Peck (1997a, 1997b) lists moss species collected commercially
from sites in the Cascade Range and the Coast Range of northwestern Oregon. Peck
(1997a) noted that one locally abundant moss species (Metaneckera menziesii) typically grows
on bigleaf maple, but is not acceptable for moss harvest because older portions of the plant
turn a bright yellow-orange. The most common and abundant species for commercial har-
vest are most prevalent in stands with high broadleaf basal area.Tappeiner and Zasada (1993)
suggested alternative forms of understorey management in commercially thinned stands that
could lead to production of commercial and subsistence crops such as salal foliage and moss
growing on bigleaf maple and vine maple. They stressed the need for understanding the
reproductive biology and success in early survival of these species. This information is crit-
ical to the sustainability and success of business ventures that yield additional revenues from
forest stands with productive understories.

Research by Carey (1996) on the role of forest canopies for arboreal mammals noted
the role of bigleaf maple seeds as a nutrient source for squirrels in years of acorn crop fail-
ure. Carey’s research demonstrates the importance of arboreal rodents as a prey base for
other vertebrate predators and disseminators of seeds and fungal spores (Carey 1991). Peck
and McCune (1997) have provided recent suggestions for retention of biodiversity values
of canopy lichen communities.
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6.2 Bigleaf Maple’s Role in Stand Gap Dynamics 

· Current research interest in gap-phase processes suggests that bigleaf maple
is involved more with edaphically controlled gaps than forest development
gaps.

· Small-scale, low-intensity disturbances that create gaps are ecologically
important in wet rainforests where bigleaf maple occurs.

Bigleaf maple’s role in stand gap dynamics is influenced by the clumped distribution
of this species. Fried et al. (1988) noted that, unlike sugar maple seedlings, which often have
a relatively uniform distribution throughout the stand, bigleaf maple seedlings tend to aggre-
gate in discrete groups in the understorey of Douglas-fir stands. Furthermore, different
patches of maple tend to have different ages, stocking levels, and patch size. This suggests
that conditions favouring maple seedling establishment frequently change.Variation in canopy
density, rodent and bird predation, seed supply, and density of understorey shrubs and herbs
may account for the varying age and height distributions of maple seedlings in different
patches within stands.

Although there is not much information on gap dynamics information specific to
bigleaf maple, the general features of gap characteristics and tree species responses was the
subject of many studies in coastal coniferous forests. For example, Spies and Franklin (1989)
noted that in western hemlock forests, where fine-scale gaps are at least as common tem-
porally and spatially as large gaps, most tree species can regenerate in the large gaps cre-
ated by fire or harvesting. In contrast, less than one-half the tree species at their study sites
regenerated in small gaps formed by other processes such as insects or wind damage. Both
disturbance type and gap size must be considered when trying to predict the responses of
shade-tolerant and shade-intolerant species in canopy gaps. Recent documentation of canopy
gaps in the Tofino Creek watershed by Lertzman et al. (1996) included study locations
where bigleaf maple and red alder occur in recently disturbed riparian areas. However, this
study gave no information specific to maple’s place in gap dynamics in the CWH biogeo-
climatic zone. In the Tofino Creek watershed many of the present gaps have silvicultural
origin or are the result of patchy infilling of natural conifer regeneration and initial occu-
pancy by shorter-lived broadleaf species, including bigleaf maple. Overall, small-scale, low-
intensity disturbances that create gaps clearly have broad ecological significance in rainforests
where bigleaf maple occurs.

As far as bigleaf maple is concerned, the most important aspect of current research
interest in gap-phase processes is in relation to edaphically controlled gaps as opposed to
forest development gaps. The original interest in gap dynamics arose from questions about
patterns and modes of tree mortality and replacement. Lertzman et al. (1996) stressed that
edaphically induced gaps do not fit well into this framework because they are not loci of
tree mortality and replacement, but rather are loci of persistent open space in the matrix
of a generally closed forest canopy. Restrictions of rooting zones along stream courses, which
are sites where bigleaf maple is often found, are a source of edaphic gaps. Distinct substrates
and soil moisture status are frequently associated with edaphically induced gaps. The place
of bigleaf maple in edaphic gaps has yet to be researched in detail.

Bigleaf maple was one of the species included in recent research on hardwood gaps,
which were defined as breaks in the coniferous canopy that were filled with broadleaf tree
species and shrubs (Neitlich and McCune 1997).Their study involved bigleaf maple in gaps
(0.1–0.3 ha) of young managed forests in the Oregon Coast Ranges. Neitlich and McCune
(1997) reported that lichen diversity in these broadleaf-filled gaps was distinctly higher than
in adjacent conifer stands.
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6.3 Bigleaf Maple’s Role in Amenity Plantings and Visually Sensitive
Areas 

· Bigleaf maple is often included among native species listed for gardening
and amenity plantings.

· Bigleaf maple is suitable for planting along stream banks because of its resis-
tance to erosion and its soil-binding capabilities.

Bigleaf maple is frequently used as a shade tree in urban locations where its large
crown provides shade in parks, school grounds, public plantings, and home gardens in British
Columbia and the Pacific Northwest (Arno 1977; Straley 1992; Jensen and Ross 1994).This
maple is a visually attractive feature in public parks and across the landscape (Black 1981),
even in the leafless season (Figure 20). Records of historic bigleaf maple trees (Randall and
Clepper 1976) include the Sauvie Island maple near the confluence of the Columbia and
Willamette rivers which dates to the mid-1880s, a maple planted in 1861 by Agnes Sawyer
adjacent to the Sawyer Hotel in Kerby in what was then Oregon Territory, and a maple
known to be more than 300 years old overlooking English Camp on San Juan Island,Wash-
ington, which is now part of San Juan National Historic Park.
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FIGURE 20. Even in the leafless season, bigleaf maple is a visually attractive feature in
public parks, as shown in this example from Goldstream Provincial Park,
British Columbia.



Bigleaf maple is included among native species listed for use in gardening and amenity
plantings (Washington State University Cooperative Extension 1997). For such plantings,
seeds should be collected in September or October, and sown as soon as possible because
they do not store well. Naturally regenerated seedlings up to 1 m tall can be successfully
transplanted to desired locations.

For amenity planting, this tree is suitable for stream banks and steep slopes because of
its erosion resistance and soil-binding capabilities. It also forms moderately long-lasting, large
woody debris. Seeds produce numerous seedlings within a large radius. Seeds, leaves, and
new sprouts attract a variety of wildlife species. Flowers are an early nectar source for bees
and other insects. This maple sometimes drops large limbs, so it should not be planted near
buildings. It should also not be planted near sewer or septic lines as the roots tend to invade
pipes and clog lines (Washington State University Cooperative Extension 1997).

Since bigleaf maple is not a major forest crop tree, genetics research on this species
has focussed on cultivars for ornamental use. However, maple provenance trials have recently
been initiated in British Columbia (C.Ying, pers. comm., Sept. 1997). A red-leafed variety
of bigleaf maple (Acer macrophyllum Pursh forma rubrum) has been found in northern Cal-
ifornia. Another variety with triple samaras (Acer macrophyllum Pursh var. kimballi Harrar) is
occasionally found in Washington (Harrar 1940; Murray 1969; Niemiec et al. 1995). In their
book, Maples of the World, van Gelderen et al. (1994) recognized these two cultivars plus two
additional ones: “Seattle Sentinel” Mulligan (1954) and “Tricolor” Schwerin (1893), an old
cultivar from Germany with white-flecked leaves. The “Kimballiae,” “Rubrum,” and “Seat-
tle Sentinel” cultivars are rare in cultivation and only occasionally available in commercial
nurseries (van Gelderen et al. 1994).Vancouver Island nurseries were selling (at the time of
writing) 2-m bigleaf maple (in 23-L containers) for $30 each. Although it is not possible
to assign a commercial value, bigleaf maple disfigured by exceptionally large burls are often
points of interest in public recreation areas, as shown by several examples in the Greater
Victoria area (Figure 21).
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FIGURE 21. Unusual stem forms of bigleaf maple, as a result of burls (a), pruning practices (b), or old age (c), often result in trees of
amenity or heritage value, as shown by these three examples in Victoria, British Columbia. For scale, note metre stick on old
stem of (c).
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7 RESEARCH PRIORITIES FOR BIGLEAF MAPLE
IN BRITISH COLUMBIA

Bigleaf maple seedlings are most successfully established after natural, and probably sil-
vicultural, thinning of Douglas-fir, but before a dense understorey of forbs and shrubs devel-
ops, which is characteristic of the late understorey re-initiation and old-growth stages (Fried
et al. 1988). However, more work is needed to determine how seedling establishment is
affected by understorey species composition and density.

Many of the research priorities suggested by Massie et al. (1994) for British Colum-
bia’s broadleaf species still apply to bigleaf maple and those suggestions are reproduced below
with additions from the co-authors of this handbook. No order of priority is intended
within each of the four subheadings.

7.1 Utilization Research 

· Level of management and utilization possible for bigleaf maple while maintaining the
intent of good forestry practices.

· Greater emphasis on value-added manufacturing of bigleaf maple products.

· Improved inventory of bigleaf maple and better estimates of sustainable levels of
supply.

· Improved information on acceptable harvest rates and sustainability of commercially
harvestable mosses that are epiphytic on bigleaf maple.

7.2 Silviculture Research

· Continued research for innovative ways to encourage and manage conifers and broadleaf
species in mixedwood stands.

· Better definition of the circumstances where broadleaf-conifer mixtures, including sil-
vicultural underplanting of conifer seedlings, might enhance the wood supply of both
broadleaf and softwood components.

· Improvement of background information on desirable stocking levels for broadleaf
species, particularly in relation to steps possible in incremental silviculture.

· Increased attention to silvicultural methods for maximizing the beneficial role of
broadleaf species in riparian zone management.

· More precise information on the definitions of maturity of broadleaf species in man-
aged and unmanaged stands, and in relation to the presence or absence of conifers.

· Ideal stock types and development of nursery practices to produce healthy maple
seedlings for planting.

· Field trials to develop and test stocking standards and stand-tending regimes for bigleaf
maple for the purpose of growing high-value wood products.

· Studies to determine the usefulness of thinning clumps, both for producing high-value
maple stems and for reducing competition effects of maple on conifers.

· Field trials to document and demonstrate the consequences of retaining different
amounts of maple in mixed stands.
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7.3 Ecology Research

· Better quantification of broadleaf-dominated land areas and the broadleaf biomass pro-
duction rates in the most productive ecosystems.

· Long-term studies of managed stand growth in broadleaf and mixedwood stands, and
the effects of management practices on stand dynamics, including the nutrient capital
lost from whole-tree logging.

· Continued definition of competition thresholds in various naturally occurring conifer-
deciduous mixtures.

· Increased attention to soil and humus factors that influence vegetative reproduction of
broadleaf species.

· Increased attention to broadleaf features that influence whole-tree utilization, includ-
ing tree dimensions, production structure, and physiological characteristics.

· Better information on the effects of stocking, stand density, and density management
on wood quality.

· Evaluation and demonstration of effective browse protection options on different site
series.

· Evaluation of inter-species relations in mixed maple-alder stands.

· Relationships between site factors and growth of maple as a basis for species selection
decisions.

· Factors limiting natural regeneration of bigleaf maple to produce healthy maple seedlings
for planting.

· Genetic variability of bigleaf maple as a basis for selecting rapid-growing or high-
quality genotypes and as a basis for seed transfer guidelines.

· Interactions between bigleaf maple and root diseases.

· Influence of bigleaf maple on nutrient availability, nutrient cycling, and soil properties
in both pure and mixed stands.

· Influence of maple in mixed stands on biodiversity.

· Competitive influences of bigleaf maple, including the effects of density, size, and site
factors, on the performance of a range of associated conifer species.

7.4 Forest Health Research

· Better definition of the ecological basis for the nurse-crop concept for each of British
Columbia’s main broadleaf species, including bigleaf maple.

· Increased attention to disease and insect influences in young stands of the key broadleaf
species.

· Continued documentation of circumstances and ecosystems in which broadleaf species
may have a moderating role for diseases or insects of importance in coniferous or
mixedwood stands.

· More precise definition of site series where a silvicultural choice between broadleaf
versus softwood species would aid forest health.

· Influence of gap size and planting location within gaps for survival and growth of
bigleaf maple, especially if maple is used to regenerate root-rot pockets following com-
mercial thinning of such pockets.
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APPENDIX 1. Abbreviations used in this handbook for biogeoclimatic
zones, subzones, and variants, and abbreviations, common
names, and scientific names for tree species.

Biogeoclimatic zones, subzones, and variants:

CWH Coastal Western Hemlock Zone

CWHdm Dry maritime CWH subzone

CWHxm Very dry maritime CWH subzone

CWHds1 Southern dry submaritime CWH variant

CDF Coastal Douglas-fir Zone

CDFmm Moist maritime CDF subzone

IDF Interior Douglas-fir Zone

Tree species:

Act cottonwood Populus trichocarpa

At aspen Populus tremuloides

Ba amabilis fir, Pacific Abies amabilis
silver fir

Bg grand fir Abies grandis

Cw western redcedar Thuja plicata

Dr red alder Alnus rubra

Ep paper birch Betula papyrifera

Fd Douglas-fir Pseudotsuga menziesii

Hw western hemlock Tsuga heterophylla

Mb bigleaf maple Acer macrophyllum

Qg Garry oak Quercus garryana

Ss Sitka spruce Picea sitchensis

arbutus Arbutus menziesii

Oregon ash Fraxinus latifolia

flowering dogwood Cornus nuttallii

Pacific yew Taxus brevifolia
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APPENDIX 2. Common and scientific names of mammals, birds, and inver-
tebrates mentioned in the text.

Mammals:

black-tailed deer Odocoileus virginianus

chipmunk Eutamias amoenus, Tamias townsendii

coyote Canis latrans

elk Cervas elaphus

elk, Roosevelt Cervus elaphus roosevelti

mice Peromyscus spp.

mountain beaver Aplodontia rufa

raccoon Procyon lotor

squirrel, northern flying Glaucomys sabrinus

squirrel, grey Sciurus griseus

woodrat Neotoma cinerea

Birds:

Bald eagle Haliaeetus leucocephalus

Hairy woodpecker Picoides villosus

Pileated woodpecker Dryocopus pileatus

Invertebrates:

nematode Meloidogyne spp.

slug Ariolimax spp.

roughskin newt Taricha spp.

tailed frog Ascaphus truei

western red-backed salamander Plethodon vehiculum
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APPENDIX 3. Recommendations for triclopyr control of bigleaf maple
sprouts (D’Anjou 1993).

Based on treatment of 2- or 3-year-old bigleaf maple sprout clumps (20–30 sprouts per
clump), the following methods of triclopyr ester application are recommended:

1. Triclopyr ester undiluted: “Thinline.”

Thinline effectiveness is very sensitive to application rate. Thinline application rates of
triclopyr ester per clump should be over 40 mL. Recommendations from Washington State
suggest 60 mL per sprout clump for clumps with sprouts less than 3.8 cm in diameter.
Thinline application avoids mixing with diesel oil and a relatively low volume needs to be
applied compared to the treatment mixed with diesel oil.

2. 30% triclopyr ester in diesel.

Application rate should average over 50 mL of the herbicide + diesel carrier mixture
per sprout clump. One advantage of this treatment is that less herbicide is used per sprout
clump, minimizing total herbicide application rates. Also, less precision is needed during
application compared to thinline treatments and it is easier to see the signs of herbicide
application.

Lower dilution rates (<15% triclopyr ester in diesel) are not considered practical. The
amount of material (herbicide + carrier) that must be applied to reach effective levels of
control and application time increases labour costs.

The addition of dye to the herbicide + carrier mixture is highly recommended. Appli-
cation accuracy is more readily evaluated by both applicator and personnel evaluating field
work.
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