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INTRODUCTION
The soil constitutes a thin protective mantle of mineral and humus
material over large areas of the earth's surface and its vulnerability and
sensitivity to the worldwide demands made on it are becoming increasingly
obvious.
Any major unnatural disturbance of the soil surface, whether through
pioneer agriculture, road construction, mining, fire, or logging, can result
in moderate to disastrous damage and often permanent change to the terrain
both locally and remote from the point of disturbance.
The first consequence of soil disturbance is usually the destruction of
all or part of the living plant cover. In turn, since vegetation commonly
plays a vital role in the maintenance of soil stability, cohesiveness, and
nutrient status, its removal initiates to the process of soil degradation.
Because exposed materials are often very different from and inferior to the
soil that formerly covered them, the effects on future productivity - such as
forest timber yield - can be highly adverse. The risks are especially great
in steeply sloping terrain.
Forest cover on mountain slopes is an important natural control of soil
erosion (Fredriksen and Harr 1981), and the impact of its removal on soil
st8bility and quality has been well documented. According to Megahan (1974:§_)
the erosion rate per unit area one year following road construction was three
orders of magnitude greater than that on similar undisturbed lands in
south-central Idaho and in the Pacific Northwest, road construction is
reportedly the greatest overall cause of man-induced erosion activity.
Swanston and Swanson (1976) found that erosion activity after forest road
building was 25-340 times greater than the rate in undisturbed forested areas.
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Lack of soil erosion control has been found to promote silt contamination
and pollution of water courses (Monsen and Plummer 1978). The large
quantities of sediment produced by soil mass movements can be deposited in
fish spawning streams, directly or indirectly affecting fish populations and
habitat when it fills the spawning gravel interstices, blocking the flow of
oxygen-bearing water to eggs and alevins, and preventing the emergence of fry
from the gravel (Swanston 1974). However, vegetation maintained immediately
adjacent to drainage channels and throughout the watershed protects the
aquatic habitat, intercepting eroded sediment material before it can enter
streams, and improving stream and air temperatures (Monsen 1974).
Thus, the importance of restoring a mantle of vegetation to severely
disturbed sites has become evident in recent years, for a number of reasons:
To achieve a maximum amount of substrate stabilization.
To recreate a vegetation cover that either reflects the previous natural
plant community on the site or, where changes to the terrain have been too
great, provides a plant community best adapted to the new site conditions.
To improve soil structure and fertility (humus, organic nutrients).
To improve the soil water regime (water content, percolation).
To provide an aesthetically pleasing vegetation cover that blends with the
surrounding landscape.
To protect watershed and fish and wildlife habitat by preventing siltation
and sedimentation.
To protect the land base from further degradation.
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Under the inhospitable environmental conditions of disturbed terrain,
natural revegetation is usually slow. While grasses and forbs offer one quick
ameliorative remedy to protect the exposed surface from water and wind erosion
and to restore the basic properties of the upper soil horizons, results have
been good only in the short term. Despite the development of appropriate
methods and guidelines for applying the best-adapted herbaceous seed mixtures
to disturbed soil sites to rapidly establish a rooted blanket of vegetation
(Carr 1980), the generally shallow-rooted herbaceous material does little more
than control surface erosion. Such problems as shear failures and soil creep,
caused by heavy water saturation and liquefaction of fine-particled soils,
cannot be controlled by herbaceous plant material alone (Megahan 1974.g_).
An often effective alternative is deep-rooted woody vegetation, which has
greater root shear strength than grasses, greater resistance to abrasive
action, and a wider range of growth form, rooting depth, and aerial density.
Although native species are generally preferred, so that known environmental
potentials can be used to achieve a balanced vegetation cover, selections must
not impose disease (host) risks upon timber trees nor carry competitive
attributes (weediness). Notwithstanding its potential for effectiveness, the
re-establishment of native woody vegetation on severely disturbed sites has
many practical problems compared with re-establishment of herbaceous material
(Bell and Meidinger 1977): germination is often complicated by seed dormancy;
seed may be difficult to obtain in quantity; and direct application by seed
(the easiest method for grasses and forbs) usually fails. Other methods of
propagation may be unknown or difficult: outplanted seedlings may fail in the
unusually harsh environment; growth may be slower; and environmental
sensitivity may be high in the shrub juvenile state. In addition, woody
plants (shrubs or small trees) may have more specific ecological tolerances
and germination requirements than herbaceous plants would, necessitating care
in the selection of species for a given site.
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This preliminary guide reflects the need for research into the uses of
native woody plants in land reclamation and rehabilitation, and into the
propagation methodology of woody deciduous native species. Some of this
research has now been carried out for some 26 native species in British
Columbia. The guide outlines the propagation methods so far determined by the
authors and others, that will produce reasonable numbers of propagules for use
in field outplanting. It brings together data from the current Research
Branch program and from a wide range of literature sources and verbal
communications. The guide also touches on the various eco-physical aspects of
disturbed land, and on the criteria to be considered in the selection of
appropriate woody species for use in land rehabilitation techniques on various
soils and in differing macro- and microclimates.
While the production of this guide was not intended until complete nursery
and field trial performances were assessed for all included species, budget
restraints have curtailed the experimental program. The guide is thus based
on random native species selection and their nursery performance on a small
scale.
The information is mainly intended for plant nursery technicians
responsible for shrub propagation, and for field personnel involved in the
identification and collection of seed and cuttings from native woody species
to be used in land rehabilitation. Some of the information will also interest
the road engineer who wishes to incorporate revegetational methods into
construction plans.
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EFFECTS OF SEVERE EROSIONAL ACTIVITY
ON VEGETATION COVER
Severely disturbed land usually occurs on sloping terrain where erosion
quickly follows the initial disturbance of the soil surface. It can also
occur on level ground as a result of a variety of mechanical impacts.
Initial damage is due most often to man's activities, an extreme weather
occurrence, a natural fire, or animal damage. Secondary damage follows with
the physical actions of wind, water, sun, and frost. Two kinds of soil damage
stem from the above:
1.

Surface erosion--gullying, dry ravelling (gravitational movement),
removing of fine particles by wind, and compaction.

2.

Subsurface erosion--mass wasting, rotational failures, subsurface
water seepage, soil creep, soil liquefaction, mud flows, and debris
avalanches.

Whenever the natural soil layers are severely damaged, the indigenous
vegetation suffers a number of impacts:
Extreme exposure of plants to sun, wind, water, and frost. Intolerant
plants weaken and die in response to the sudden switch to a harsh
environment.
Prevention of plant regeneration due to extreme adverse environmental
conditions at and below the soil surface.
Destruction of soil structure, loss of humus and often mineral particles,
and leaching of nutrients, all of which results in poor vegetation growth.
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Abrasion of remaining or establishing slope vegetation by water-borne,
wind-blown, or ravelling particles (soil, sand, gravel, stones, and
rocks). Injury or death of plants, and further disintegration of the
slope, usually results.
Accumulation of excessive surface and subsurface water without natural
drainage, preventing soil aeration and destroying root stability through
poor growth and disease. This reduces the cohesive forces between the soil
particles and soil layers.
wasting of slopes, such as rotational failures and debris torrents,
which uproots and destroys the larger plant individuals (trees) and often
triggers a chai~ of upslope failures adjacent to the initial disturbance.
~ass
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THE ROLE OF NATURAL WOODY VEGETATION
IN SOIL STABILITY AND LAND PRODUCTIVITY
A variety of studies, for example, those of Bishop and Stevens (1964),
Corbett and Rice (1966), and Swanston (1967), have shown that deep-rooted
brush reduces mass erosion.
Of the multiple benefits from the re-establishment of woody vegetation on
severely disturbed soils, probably the most important is the formation of a
penetrating and strong root system or webbing (Fredriksen and Harr 1981),
which increases soil shear strength and contributes to the evapotranspiration
process. In turn, the absorption and evapotranspiration of soil water by the
roots increases the soil frictional resistance. The consequent reduction in
soil water content can be as high as 13% (Waring and Running 1976).
Above ground the accumulation of deciduous and evergreen leaf litter aids
in the raoid development of soil horizons with incorporated humus. The litter
layer, along with the leaf canopy, additionally reduces direct meteorological
impacts of wind, water, sunshine, and frost on the soil surface. Litter decay
leads to an associated increase in soil nutrient availability (Brady 1974),
especially enhanced by the presence of nitrogen-fixing shrub species, namely
Alnus, Shepherdia, Elaeaqnus, and Ceanothus (Torrey 1978).
These species are
able to survive on nitrogen-poor sites and increase the soil nitrogen levels.
As well, strong woody aerial stems can intercept the destructive action of
soil particles moving over the surface (downslope), either water-borne or
gravity propelled, or those that are snow avalanche material.
Other important benefits of deep-rooted vegetation include the protection
of fish habitat with a reduction of sedimentation and shading (which moderates
the water temperature), and the provision of cover, forage, and browse
(especially winter browse) for wildlife (Robinette 1972).
It is noteworthy
that in winter the protein, phosphorus, and calcium content is much higher in
shrubs than in grasses (Cook 1972).
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Landscape aesthetics can also be improved. An ugly landslide scar can
often be rapidly disguised by an artificially planted green mantle of woody
vegetation. Natural recolonization on the same site may take decades or
centuries depending on how adverse the conditions are for regeneration.
The deeper rooting qualities and higher root and shoot tensile strength of
woody species, along with the ability of some of them to withstand burial by
debris and often to grow under severe conditions, provide a marked advantage
over herbaceous vegetation in reducing soil movement and improving disturbed
soils. The great structural and genetic diversity in British Columbia shrub
species provides a wide range of adaptation and morphology from which
selection for a particular environmental situation can be made.
It is important to emphasize that vegetation alone cannot restore soil
stability on sites where extreme erosional activity is continuing. Carr
(1980) has made clear that revegetation methodology will not work on
improperly designed slopes, where engineering methods of terrain and drainage
modification must be incorporated at the same time.
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PRACTICAL CONSIDERATIONS BEFORE REVEGETATION
OF SEVERELY DISTURBED LAND
When revegetation of an eroded area is anticipated, it is important to
plan with the following guidelines in mind:
1. Locate and build the road correctly from the beginning, with due regard to
soil and drainage characteristics. Avoid sensitive sites wherever
possible.
2. Rehabilitate as soon as possible (preferably within 1-2 years) after
disturbance occurs, paying attention to the time of year and remaining
growing season available for establishment.
3~

Consider the possible future engineering activities at the site, such as
road maintenance, and arrange a co-operative approach to the
rehabilitation.

4. Wherever necessary, carry out engineering work in advance of revegetation
to improve the damaged site:
Clean off excessive slash and waste wood lying on the surface (but
leave partly buried logs that may initially help support the soil).
Round off and terrace steep cut slopes.
Unload oversteepened fill slopes.
Clean out plugged water courses and culverts.
Install culverts.
Scarify compacted surfaces.
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5. Inform land users of the physical and financial risks involved in careless
disturbance of outplanted slopes.
6. Select season (i.e., spring or fall) and site characteristics for which

planting will be most successful for a given species and habitat.
7. Consider the composition and ecological characteristics of the undisturbed
vegetation adjacent to each reclamation site.
8. Select woody species by biogeoclimatic subzone to fit the characteristics

above, but with due regard for differences imposed by the excessive
exposure and environmental harshness of the many disturbed sites.
9. Select the propagule form to suit environmental and planting
plugs, bare root, seedling, cutting, etc.
conditions:
10. Attempt to achieve total ground cover by establishing a combination of
grasses, forbs, and w8ody species.
11. Provide mulch to the soil surface when desiccation is likely to be a
factor.

12. Consider the use of bioengineering techniques to aid stability and
establishment (Schiechtl 1980).
13. Co-ordinate with other uses of the site, for example, wildlife management,
forest regeneration, and recreation.

- 11 THE ECOLOGICAL BASIS FOR SELECTION
OF NATIVE WOODY SPECIES FOR RECLAMATION SITES
Each plant species is ecologically adapted to certain habitats, and
specific biogeoclimatic data are available for many British Columbia native
shrub species, some of which are listed in this guide (Appendix II). Thus,
information provided by the field ecologist will assist the nurseryman in
selecting the desired species provenance for propagation. A shrub should
generally be olanted on a site comparable to the habitat and climate where it
naturally grows. A species that grows in wet soil or in full sun should be
planted on a similar site (Van Dersal 1972) in the same biogeoclimatic
subzone. There are exceptions, for instance where a species has a wide range
of site adaptability, but for the most part the above generalization holds
true.
For the plant distribution ranges that have been identified in the United
States, Van Dersal (1972) has pointed out that boundaries separating one
distribution range from another are not absolute, as one vegetation type
gradually changes to another. This is also true of the biogeoclimatic zones
of British Columbia. The broad nature of these zones does not allow for the
detailed species selection that is often required for specific revegetation
sites. Better criteria are afforded by biogeoclimatic subzones and the
assessment of the ecosystem associations within them (refer to Appendix II).
It must also be recognized that severely disturbed sites are often so altered
that they constitute an entirely different microhabitat from the immediately
surrounding area.

- 12 FUNCTIONAL CRITERIA FOR SELECTION
OF WOODY SPECIES FOR RECLAMATION
In selecting appropriate woody species for reclamation, the forester
should evaluate each species in terms of 13 criteria (Peterson and Etter 1970;
Dick, unpubl., 19741 ; Humphries and Bradshaw 1977; Ziemkiewicz et~· 1979;
Michaud 1981):
1. Habitat preference:
a) adaptablity to local climate/biogeoclimatic subzone
b) size and range of habitat; adaptability to sites: many or site
specific (the latter reduces the probability of mismatching a species
to a site)
2. Role as a pioneer species:
a) ability to invade severely disturbed land or severe natural habitats
such as avalanche slopes (e.g. Alnus viridis ssp. sinuata), eroding
river banks, recent glacial moraines (e.g. Salix barclayi, Sheoherdia
canadensis), or wind-blown ridges
b) tolerance to extreme adverse conditions such as low soil nutrient
status or moisture stress, temporary flooding tolerance (e.g. Betula
oaoyrifera, Lonicera involucrata), soil/rock movement, or
combinations of these (Monsen 1974)
c) ability to withstand exposure
d) ability to reproduce naturally by seed or vegetative means (tillers,
rhizomes) in existing environmental conditions, ensuring long-term
success
3. Role in the successional process or desired land use

1 J.H. Dick. 1974. Selection and propagation of woody plant species for
reclamation in B.C. Prepared for the land reclamation short course
E.M. 6672, Univ. B.C., Vancouver, B.C. Unpublished manuscript. llp.

- 13 4. Proven effectiveness on other reclamation sites (e.g. Salix, Alnus,
Populus)
5. Rate of juvenile growth that is fast enough to reduce the dangerous period

of erosion or establishment period. This depends on:
a) high rate of root production; extent and form of root system
b) rapid development of adequate ground cover
6. Extent and depth of the adult root system, including whether the nature of
the root system is shallow or deep, fibrous or tap-rooted
7. Density of leaf canopy which affects soil surface shading, heating and
cooling, litter, and humus accumulation
8. Degree of competitive ability against grasses and forbs (where shrub
growth might be inhibited) and against forest tree seedlings (if
reforestation is ultimately required)
9. Any nitrogen-fixing capability and therefore soil nutrient enhancement
through symbiotic association with the nodule-forming endophytes Frankia
or Rhizobium (for example, Alnus, Ceanothus, Shepherdia, Myrica, Purshia,
and Elaeaqnus)
10. Ease of collection and propagation of plant material (seed or cuttings)
for large scale production
11. Potential for hosting a disease of a valuable timber species (Sutherland
and Van Eerden 1980); that is, its introduction should not adversely
affect a harvestable timber species in the vicinity (e.g. White pine and
Ribes lacustre, alternate hosts to blister rust)
12. Ability to withstand grazing/browsing
13. Provision of food and/or cover for wildlife.
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In summary, the three major criteria for species selection are:
1.

the known biological and ecological characteristics
of each candidate species

2.

performance in field trials (data incomplete at this
date)

3.

performance in propagation trials.

- 15 GENERAL PROCEDURES FOR PROPAGATION
OF BRITISH COLUMBIA NATIVE WOODY SPECIES
The commercial demand for nursery stock of native deciduous British
Columbia shrubs and small trees has, to date, been minor or non-existent
depending on the species considered. In general, woody plants are more
complex in their propagation requirements than are herbaceous material and
hence, information on native shrub propagation methods is often not
available. The following pages describe the methodology for propagating some
British Columbia woody natives by seed, hardwood cutting, softwood cutting,
and root cutting. This is based both on available information in the
literature (Schopmeyer 1974; Hartmann and Kester 1975; Lamb et .§1. 1975;
McMillan-Browse 1979_§., 1979_~) and on new research based on current general
horticultural practice. Although there are many questions still unanswered,
the information provided, used in conjunction with the specific detailed data
sheets, should enable users to achieve a reasonable degree of success. The
abbreviated standard methodologies referred to in the data sheets are detailed
in the following pages.
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Propagation by Seed
A.

Availability

For some species (for example Betula), a single plant can provide a very
large amount of seed, whereas others yield only a few seeds per plant (for
example, Corylus cornuta).
It is always advisable to collect from several different individuals in a
locality to ensure a good mix of seed quality and genotypes.
In advance of the collection date, note the geographic distribution and
density of the required species and make a record for future reference of
individuals with abundant developing seed. This is important because in some
years certain species fruit poorly over considerable areas (e.g. Shepherdia).
8. Collection
When fruits or seeds of a given species are collected, keep a record of
geographical location, approximate elevation, and date, so that the seed lot
is identified and available for future matching to a prescribed planting site
elevation and climatic regime. The inventory will also provide a reference
timetable for collecting in future years (see Table 1, p. 90). Tests
described in forestry literature have repeatedly proven the importance of the
plant origin (provenance) in the ability of forest tree species (and
therefore, presumably, shrub species) to grow and succeed in a given
environment. Collections and plantings should be made within the same
biogeoclimatic subzone or zone.
It is imoortant that most fruits and seeds be gathered when they are fully
ripe, to ensure seed maturity. Visible indicators of maturity are ripe colour
and size (e.g. dark red rather than light red berries of Shepherdia

- 17 canadensis) and consistency of fleshy fruit (e.g. soft rather than hard hips
of Rosa). Seed colour change is an important indicator of maturity in many
species (e.g. Ceanothus seed changes from beige to dark glossy brown when
ripe). In wind-distributed seed species the bending back (separating) of the
cone scales signifies ripeness (e.g. Betula and Alnus).
Make collections only after a small sample of seed has been examined for
insect or disease damage and a rough estimate of viability has been made by
examining the proportion of full and or aborted seeds in fruiting heads or
clusters. There are methods available for determining seed viability
(Schopmeyer 1974).
A species may show considerable variation in time of ripening across its
distribution range, especially if it is one with wide habitat and climatic
tolerances.
The collection of fruit and seed from wild shrubs can involve a variety of
processes, but it is achieved for most species by hand picking at the
appropriate rioening period and before natural seed release or fruit shedding
has become too far advanced. For large scale commercial collection,
mechanical methods using vacuum harvesters have been developed, but in natural
stands of vegetation, and particularly for the small operation, collection by
hand is usually the most flexible and economic method.
Fleshy fruits, larger dry seed (e.g. Corylus and Acer), and capsules
containing dry seed (e.g. Philadelphus) can be easily harvested in a
wide-mouthed container, such as a metal or plastic pail, which is suspended in
front of the operator by a neck string, leaving both hands free to hold
branches and to pick.
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Fine dry seed is best collected into paper bags or metal containers.
Avoid plastic containers or polyethylene bags for light seeds such as Betula
and Philadelphus, which will cling electrostatically and be difficult to
remove later. If not processing immediately, store fleshy fruits in small
lots in closed containers in a refrigerator. Heating and moulding are
detrimental to the seed and can best be prevented by minimizing the time
between collection and processing. If the berries become shrivelled and hard
through desiccation they will later be much more difficult to macerate for
seed extraction.
Dry seed, cones, or capsules should not be immediately sealed in
containers for storage, but spread out in thin layers to dry on paper sheets
in a covered, rodent-free area.
C.

Extraction

Processing methods can be classified according to two general fruit
types - dry or fleshy.
Seed enclosed in dry capsules or cones can often be shaken free by hand or
mechanical vibration. Special problems may be encountered in some species,
for example, Physocarpus, when seeds are tightly held between flexible
bracts. To release the seed in hard, unopened but ripe capsules such as
Ceanothus, shatter the capsules by enclosing them in a strong plastic bag and
carefully but firmly crushing and rolling them with a rolling pin on the
outside. Specific advice on extraction procedures for individual species is
given in the detailed data sheets which begin on page 43.
To remove debris from extracted dry seeds, blow over the surface of the
container if the seeds are heavy enough, or use brass sieves of the
appropriate mesh sizes to separate debris from the seeds. Commercial
extractors are available for large seed batches.
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Fleshy berry material requires maceration to release the seeds intact and
undamaged from the flesh and to leave them as clean as possible. Maceration
can be done by hand squeezing; mashing with a wooden block, rolling pin, or
fruit press; rubbing against or through a screen; or rotating in an electric
blender or a food processor. The Dybvig separator is used for large batches
of fruit (3 Lor more). This apparatus has the advantage of pulping the flesh
and fully cleaning the seeds in one operation. Unfortunately the Dybvig
separator does not operate effectively for species with very small seeds.
Using a blender or processor is the most effective small-scale method for
separating the flesh from the seeds. Before adding the fruit, completely and
tightly wrap the blender blades with electrical insulating tape. This
prevents the cutting edges from chipping and breaking seed coats, especially
of larger seeds. Cornus and Prunus are very susceptible to this kind of
damage. The amount of water added to the fruits in the blender or processor
should be at least twice their volume. With experience and by examining the
slurry after several short bursts, the nurseryman will come to know when a
particular fruit batch is sufficiently macerated.
Once it is macerated, place the slurry of seed and debris in a larger
volume of water in a shallow bucket, to separate loosened seeds from the
pulp. The sound seeds will usually sink to the bottom, while the fine debris
and empty, aborted, or light seeds will float to the surface and can be
decanted. Repeated reflooding and decanting will eventually leave a layer of
clean seed at the bottom. Spread the wet seed onto layers of absorbent paper
to dry thoroughly in a warm (not hot) and well-ventilated atmosphere. If the
paper remains damp and the seeds partially dry as clusters, change the paper.
Any adhering clumps of seeds should be separated and spread out to ensure good
aeration and drying before storage.
There is great variability in the ease with which flesh can be removed
from seeds. Difficult species are Sorbus, Shepherdia, Rosa, and Prunus. Some
hand cleaning may be necessary for these and other species after the
mechanical maceration. Further dry separation may be completed after drying,
either by hand pickin~, blowing, or sieving. Such attention to final cleaning
may be necessary if there are germination inhibitors in the flesh.

- 20 It is easier to separate seeds from berries that are thoroughly ripe or
even over-ripe, when the flesh is very soft and easily macerated. The drying
of berries after collection often results in hard flesh that will not fully
resoften by water soaking and may be extremely difficult to macerate.
D.

Storage

Seeds of most species have to be stored for weeks, months, or even years
before stratification and sowing. The main purpose of storing seed is to have
a viable supply on hand, ready for demand. The longer the seed is stored, the
lower will be the remaining food reserves, and consequently the rate of
germination and seedling establishment will be reduced.
Seeds of different plant species vary widely in their lifespan under
identical favourable storage conditions. For example, cleaned seed of Ribes
hudsonianum was stored at 22°C for 17 years and still showed a viability of
40% (Schopmeyer 1974) while the maximum period of storage under cold
conditions for Salix is 4-6 weeks. Seeds with hard impermeable seed coats
usually retain viability longer.
Reduction of the moisture content of seeds below the critical level,
usually to between 5 and 12%, will decrease both the metabolic activity and
the orobability of insect and fungal damage. The importance of moisture
content with respect to seed deterioration can be seen from Harrington's
so-called rule of thumb for drying seed: "For each 1% reduction in seed
moisture content between 5 and 14%, the time the seed can be stored without
seriously affecting germination is doubled'' (Kozlowski 1972).
To store relatively small quantities of seed, or when equipment for
determining moisture content is not available, thoroughly dry the cleaned seed
at room temperature for 5 to 7 days. Storage in a tight-closing glass or
plastic container will maintain a low moisture level; thin gauges of
polyethylene or paper envelopes do not provide very much moisture control.
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Fill containers completely to ensure a minimum exchange of moisture between
the seed and entrapped air, and open them only when necessary.
Storage of the containers at refrigerator temperatures between l and 5°C
lowers the rate of biochemical reactions within the seed and greatly lengthens
the period of viability.
E.

Seed dormancy
It has been estimated that two-thirds of the temperate woody species

possess seed with a dormant pattern (Kramer and Kozlowski 1960) that requires
modifying ("breaking") before germination can occur even under conditions
favourable to germination. Dormancy patterns of seeds not only vary between
soecies of the same genus, but within the same species and even between seeds
of an individual plant. Dormancy mechanisms have evolved as an adaptation for
delaying germination until favourable environmental conditions are likely to
appear and persist, or for safeguarding species survival by spreading
germination over long periods of time. Rosa species are a good example of
this latter type. In any one seed lot, a few seeds will germinate in the
first season of sowing, many the second spring, and some the third spring.
Delayed germination can be a problem for nurserymen because it may be due to
various types of dormancy, and methodologies for pregermination treatments are
not yet available for every species, or do not always work. There are several
distinct types of dormancy:
l.

Rudimentary embryo that must mature before germination can occur
(morphological)

2.

Metabolic and/or hormonal imbalances in the embryo which result in
inactive enzyme systems (physiological)

3.

Water and/or gas impermeable seed coat or pericarp
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Chemical inhibitors in the seed coat

5.

Hard seed coat which mechanically restricts expansion or prevents
enlargement of the embryo

6.

Epicotyl (shoot) dormancy, in which the radicle (root) emerges
following a warm period, but the shoot does not develop until the
second season after a summer's warmth and winter cold

7.

Multiple dormancy which is a combination of two or more of the above
dormancy types

8.

Secondary dormancy, which develops over time after the seed is shed,
due to environmental factors such as temperature and/or humidity; the
seed is non-dormant at dispersal

Physiological dormancy is due to physiological properties of the embryo or
endosperm and is termed "endogenous." Dormancy related to the seed coat,
pericarp, or immature embryo, is termed "morphological" or "physical," and
includes the three germination inhibitors (3), (4), and (5), as listed above.
F.

Pregermination treatments to break dormancy

Naturally, dormancy factors will each, in time, be overcome either by
seasonal temperature changes, soil microbial degradation of the seed coat, or
ingestion of the fruit by animals and alteration of the seed coat by passage
through their digestive tract. For the nurseryman there are two main
artificial means of breaking dormancy to obtain maximum and uniform seedling
production at a specified time:
1.
Stratification, using warm and/or cold temperatures; and
2.
Scarification, using an acid, mechanical methods, or hot water soak,
all of which damage or soften hard seed coats.
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Stratification

A stratification procedure commonly used for many species involves soaking
the seed lots for 24 hours in water at room temperature to permit imbibition,
followed by mixing them in 1-3 times their volume of a clean, inert, damp
medium such as sand or peat or an equal mixture of these. The ratio of seed
to mixture will depend partly on the seed size and partly on the nurseryman's
ability to spread the mix thinly at sowing time to correctly space the seeds.
The mixture is enclosed in thin gauge, 3-mil (three-thousandths of an inch)
plastic bags to allow aeration, and is then stored at either room temperature
(20-30°C) for warm stratification or at l-5°C for cold stratification, for the
recommended time. The duration of the stratification time varies
considerably: from 3 to 4 months for warm stratification and from 2 weeks to 6
months for cold stratification (Schopmeyer 1974).
Although sufficient aeration is usually ensured in small seed lots, large
lots may become anaerobic in the centre, a situation that is detrimental to
the seed. Periodic opening and redistribution of the contents will enhance
the oxygen supply and prevent compaction. The mixture should also be checked
for sufficient moisture and not be allowed to freeze. If there is a problem
with mould (i.e., if some flesh particles still adhere to the seed) chemical
fungicides can be added, for example, Ferbam or Captan.
Warm stratification overcomes a rudimentary embryo condition by promoting
embryo maturation. This treatment may also soften hard seed coats and leach
inhibitors. It is followed by cold stratification because a rudimentary
embryo is usually of multiple dormancy type. Cold stratification eliminates
internal physiological dormancy or may leach chemical inhibitors from the seed
coat to promote germination. Cold stratification alone is probably the most
widely used treatment for overcoming dormancy (Bonner et al. 1974; Hartmann
and Kester 1975).
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medium first, then exposing these to the correct temperature, taking care to
keep the medium moist; alternating layers of seed and peat moss, sand, or
other media, each separated by layers of cheesecloth, and keeping these in a
drum at the desired temperature; or thoroughly presoaking the seed batch for
24 hours and then enclosing it without medium in 3-mil plastic bags, a method
sometimes referred to as "naked stratification".
2.

Scarification

In acid scarification the seed is first brought to room temperature if it
has been taken out of cold storage, and is immersed in two times its volume of
concentrated sulphuric acid, with a specific gravity of 1.84. This is the
most widely used chemical treatment for hard-seededness (Heit 1967;
Bonner et .§1_. 1974; Hartmann and Kester 1975). The acid acts by eroding parts
of the seed coat either overall or at specific limited points of water
uptake. Care should be taken in the handling of sulphuric acid as it is
highly corrosive. Heavy rubber gloves, a rubber apron, and eye protection
should be worn during the procedure, and not even a small volume of water
should be added to the acid. Gentle and regular stirring ensures a uniform
digestion of the seed coat. After the specified time, which may vary from
5 minutes to 6 hours depending on the species, the seeds should be removed
from the acid, emptied onto a screen, and washed promptly and thoroughly with
cool running water for 5-10 minutes. A small quantity of washing will aid the
arresting of the digestive action and neutralize any spills. Many hard-seeded
species like Arctostaphylos uva-ursi and Rubus leucodermis should be treated
in this manner. During acid scarification a few seeds should be removed
periodically, washed, and cut in half to check that the acid has not
penetrated through the seed coat and damaged the embryo. Attention should be
given to the basal end of the seed where the radicle emerges, for here the
seed coat is usually the thinnest.
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overcoming the effect of an impermeable or hard seed coat. Hand scarification
can be done with files, sandpaper, or needles. Large lots may be tumbled in
sandpaper lined cans or in motor-driven scarifiers available from commercial
seed equipment dealers.
A hot water soak is another method of breaking dormancy for a few
species. Seeds are placed in 4-5 times their volume of water, which is
momentarily at 90-l00°C, and allowed to soak in the gradually cooling water
for 12-24 hours. 'For Ceanothus this technique simulates the naturally high
temperatures to which the seed in the soil is exposed when a fire occurs in
the wild.
Cold water soaking or leaching has also been used as a treatment to
enhance germination (Bonner et.§.!. 1974; Janerette 1979). This procedure is
believed to leach inhibitors, soften tough (but not hard) seed coats, and
initiate imbibition.
Combinations of the above treatments are used to overcome two or more
dormancy types. For example, acid scarification followed by cold
stratification overcomes a hard impermeable seed coat and a physiologically
dormant embryo.
are subtle facets of the natural pretreatment processes required by
seed, many of which are inadvertently not fulfilled in artificial treatments.
In nature, for example, besides freezing and thawing, it is usually soil
bacterial and fungal activity that attacks seed coats and renders them
permeable. Such organisms will not be present in sterile media, especially if
the seeds are very clean, nor will they be very effective during cold
stratification temperatures (l-5°C).
T~ere
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If the ambient temperature is too high at germination time, after cold
stratification, it may plunge the germination-ready seeds into secondary
dormancy which could then last until the following season. Thus
stratification should be started early enough to time the germination period
at the cool end of spring, or seed trays must be sown and kept in a cool
(approximately 10-15°C), shady location until germination occurs. Note that
at the end of cold stratification periods some seeds will even germinate in
the refrigerator at approximately 2°C.
The most reliable method for germinating "difficult" seed may be to sow in
late summer or early fall on trays in outdoor frames or in seed oeds, keeping
the seeds moist and leaving them to overwinter. In this way, seeds will
receive the natural processes of warmth, winter cold, and soil microbial
activity to break dormancy, provided that the winter in the region of the
nursery is sufficiently cold. Prolonged severe cold, however, could desiccate
the seed and delay completion of cold stratification.
One major disadvantage of fall sowing is that seeds are susceptible to
excavation by rodents and birds over a much longer period than are seeds sown
in the spring, and must therefore be protected. Weed infestation must also be
controlled.
G.

Seed sowing in the nursery
1.

Seasons of sowing

In planning spring-summer nursery sowing dates for seeds to be placed
outdoors, the following requirements must be considered:
a.

the recommended stratification times for each species;

b.

the available manpower for pricking-out (transplanting) seedlings
when they are ready;
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c.

the optimum time of year for germination; and

d.

the length of the growing season available to raise an adequately
sized seedling.

Stratification and sowing dates are given in Table 2 (seep. 91) for 26
selected woody British Columbia native species.
Subsequent seedling development is not satisfactory in cold weather or
poor light conditions in early spring. Sowing outdoors in coastal nurseries
can begin as early as March (April in the southern and central Interior) and
continue until mid-July if the seed trays are shaded from strong sunlight and
shielded from cold rains. Use of a heated greenhouse with supplementary
lighting can extend the first growing season considerably. FoT large batches
of seed, an outside seedbed may be convenient. Seed positioning must consider
sunlight, shade, shelter from winds, drainage, soil, water supply, weed
control, and fertilization. The most obvious environmental factor promoting
healthy growth is the warmth of the site. A southerly aspect will promote an
earlier rise in soil temperature in spring and a higher temperature throughout
the season. Wind is probably the least recognized factor in the microclimate
of the seedbed. Exposure to apparently innocuous wind speeds markedly
influences the rate of seedling growth.
A light sandy loam is the preferred soil type for seedbeds. How much
amelioration and fertilization will be necessary depends on the condition of
the soil at the start (McMillan-Browse l979a).
Once the pretreated seeds
have been sown, germination generally occurs within 5-14 days. Stagger sowing
dates over spring and summer if planting a large number of species and
manpower is limited. In this manner, germination dates and subsequent
pricking-out are spread over the first part of the growing season.
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For some species with short-term viability such as Populus, Salix, or
Acer, seeds should be sown immediately after dispersal and collection because
they have poorly developed seed coats and/or little or no endosperm to provide
food to the embryo. Seeds having these characteristics cannot be stored for
any length of time.
There are few woody species that possess epicotyl (embryo shoot) dormancy,
but for those that do, such as Viburnum edule, the seeds should be sown in the
spring and placed outside to be exposed to summer's warmth, then to winter's
cold. The radicle emerges and develops in the first season, but the shoot
does not emerge until the second growing season, since it requires an
additional cold period before dormancy is broken.
Fall sowing should be done for those species in which the pretreatments
necessary to break dormancy are not established or for those that have
limited viability when stored. Rosa nutkana, Symphoricarpos albus, and Prunus
emarginata fall into the former category.
2.

Containers and media

Small batches of seed are best sown in plastic or wooden trays, or in
plastic pots containing a seed medium (see Appendix I).
Always allow good
drainage from holes in the base. The medium should be at least 4 cm deep and
should be smoothed and firmed before the seed is sown on top.
For larger sowings it may be preferable to sow in seedbeds outdoors, or
in a cool greenhouse, plastic-covered low tunnel, or bedhouse. Raised beds of
sandy loam or a prepared seed soil mix would be practical on land with poorly
drained, heavy textured soils. Every precaution must be taken against
rodents, birds, and weeds, and there should be protection from heavy rains and
strong sun.
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3.

Sowing technique

Scatter seed as evenly as possible over the entire surface area.
Approximately 400 small seeds can cover an area of 12 x 12 cm, but with larger
seed the number will necessarily be less. Seed sown too densely may result in
overcrowded seedlings if the germination percentage is high. This can lead to
difficulty when the seedlinqs have to be separated for potting, and it can
also increase the probability of seedling death due to damping-off disease
spreading easily and rapidly from one seedling to another.
Soil must be screened over the seeds so that a uniform layer covers them
to a depth that corresponds to the widest measured circumference of the seed.
Gently firm down the soil with a presser board. Silica gravel or coarse
sterilized sand can be screened on top to help the even percolation of water
and to maintain a sterile surface free of weed, moss, and algae
contamination. The final level should be at least 1.0-1.5 cm from the top
edge of the tray, for ease of watering. Water-in the seeds using a fine spray
watering can. To prevent large drops or dribbles disturbing the surface of
the medium, start pouring the water away from the container and, once an even
flow is attained, direct it over the seeds. Similarly, move the watering can
away from the container before stopping the flow of water.
Place the sown seed trays in a cold frame that has a protective
transparent cover or light that is propped open during the day to maintain air
circulation. On warm sunny days the covers should be removed and replaced
with shades. The seed medium should be kept damp but not too wet, as this
promotes cold soil temperature, damping-off, and death of young seedlings. A
commercial antifungal agent such as No-Damp may be applied if damping-off
commences. Another one, Truban, can be included in the seed mix, though it is
toxic to humans and should be handled with care and protection.
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Seed sown outside is very susceptible to predation by birds, rodents, and
insects. On numerous occasions the authors have experienced major overnight
losses of certain species. Poison or traps should be used to control pests.
Seedling death can result from slugs, snails, woodbugs, grasshoppers, and
other insects, as well as fungal damping-off. Attempt to identify damage at
an early stage and treat with the recognized baits and poisons.
H.

Pricking-out of seedlings

When the seedlings have acquired a first or second pair of true leaves
(other than the cotyledons), transplant them to individual pots or cavities
containing standard growing medium (see Appendix I).
At this stage of growth
the seedling is strong enough to survive transplanting and setback is
minimal. On the Coast, seedlings may be pricked-out (i.e. taken out of the
seed medium and planted individually) from April to early August; in the
Interior from May to July. After these dates the plants are often unable to
become sufficiently established to withstand exposure to winter conditions.
The growing seasons can, of course, be extended by artificial lighting and
heating if production is in a greenhouse, but at some stage any British
Columbia native shrub will need to be hardened-off into winter dormancy to
complete the natural cycle.
In the pricking-out procedure, gently remove groups of seedlings from the
seed tray by digging down under the roots with the hand, or with any suitable
broad, pointed instrument such as a spoon. Carefully pull apart individual
seedlings. To prevent root desiccation, cover with soil the exposed roots of
those not immediately being planted. Always hold the seedling by the
cotyledons or true leaves so that the stem is not pinched and damaged, and
transplant it into a partly filled pot or cavity. The planting depth should
be approximately the same as that in the seed tray, or a little deeper. Fill
the pot to the top with medium and firm it down around the seedling with the
fingers. Avoid strong pressure to prevent root injury. Tapping the pot down
on the bench will settle the soil medium.
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"Dibbling" is a method also used to transplant seedlings. Containers are
filled to the top with soil medium and the excess struck off level with the
rim. The medium is then firmed with a presser board and a hole big enough to
easily accommodate the roots is made with a "dibble" or a tapered rod of wood
at least l cm in diameter. The roots of the seedling are arranged loosely in
this hole and the soil is gently firmed around them.
Whichever transplant method is used, after potting the seedling should be
watered so that the soil moves into contact with the roots.
I.

Hardening-off of seedlings

Transplanted seedlings should be moved into an outside cold frame for 7-14
days to re-establish roots and restart shoot growth. Ventilate the frame
during the day by raising the top or light. If the day is warm and sunny, the
top should be removed and replaced with a shade. Check the seedlings daily
during mid-morning to ensure that the medium is not drying out excessively and
water if necessary. (Usually by mid-morning the early dew has evaporated, but
the sun has not reached full intensity.) Although surface-applied water
quickly evaporates by mid-day, rather than penetrating to full depth in the
medium, the tender seedlings should not receive too much water, as
waterlogging means poor aeration and increases the seedlings' susceptibility
to fungal root rots. Every attempt should be made to maintain good but not
draughty air circulation around the seedlings, and to avoid cold, damp,
stagnant conditions. Relatively minor changes in the outside environment may
produce large and rapid changes in the microclimate inside the frame or
greenhouse.
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The major advantage of using cuttings, either softwood or hardwood, rather
than seed, is the reduction in the time required to attain a plant large
enough for outplanting. For instance, a cutting that roots within 3 weeks may
need only an additional 2 months of growing season to become a useable
outplant. A seedling of a fast-growing species, on the other hand, may
require 4 months or two seasons to reach comparable outplant size.
Propagation of deciduous trees and shrubs from hardwood cuttings (Table 3,
see p. 92) is less expensive and, for some species, easier than from softwood
cuttings: they do not require specialized equipment for rooting, they are not
readily perishable, and they may be shipped over long distances if necessary.
In some species, hardwood cuttings have the disadvantage of making an
inferior plant form to that obtained from a seedling. This is mainly a
problem with species such as Cornus and Symphoricarpos with long internodes
(the parts of the stem between the points of attachment of leaves and lateral
buds).
A.

Collection

If possible, locations of wild, healthy, vigorous stock shrubs should be
found the year prior to gathering the cuttings, and pruned back to yield new
vegetative growth by the following fall. However, the required number of
uniformly healthy cuttings from wild stock plants may not be achieved in some
cases, because the requirement is usually for a great number of cuttings in
commercial projects (Schiechtl 1980). Stock plants of known provenance, grown
and maintained at the nursery, are the most satisfactory source of good
cuttings. However, it requires 2-3 years to establish these stocks either
from transplants, seed, or cuttings. Each year they should be pruned back
severely during the dormant months, both to provide cuttings and to promote
growth of new unbranched lateral shoots for cuttings taken the following
season.
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If nursery stock shrubs cannot be established, a good alternative source
can often be found along hydro rights-of-way and road margins where the shrubs
are often pruned back regularly--but beware of herbicide treated material.
Hardwood cuttings of deciduous shrubs should be collected during winter
dormancy when there are no leaves present; preferable times are late fall
after frost has occurred or late winter prior to bud break. In late winter
collections, sufficient time must be allowed for root development before leaf
buds break. If the latter occurs first, the shoots will dehydrate and die.
Recent studies by Cram and Lindquist (1982) in Saskatchewan have shown that,
of a number of cold storage treatments, best rooting was obtained from
cuttings healed-in outdoors over winter, then lifted and stored at -5°C in
early spring until lineout in May.
The highest rooting response will be found in 1-year-old vegetative shoots
that have not developed flower buds. The wood selected should be more or less
unbranched, straight, and of moderate size and vigour, depending on the
species. It should not be from extremely vigorous stems with abnormally long
internodes or from small, weakly growing _interior, lateral, or terminal
shoots. The optimum cutting size should be at least pencil thickness so that
there are sufficient stored food reserves to nourish the developing root
tissues until the new plant becomes self-sustaining. This cutting diameter is
sometimes impossible with certain species, such as Symphoricarpos and
Spiraea.
Cut shoots from the stock plant with sharp secateurs (pruners), as
close to the base of the current season's growth as possible, which is often
the best portion for easy rooting response (Hartmann and Kester 1975).
Hartmann and Kester (1975) discuss at length some important basic
physiological factors that have been found to influence rooting. For
instance, although it is not a universal rule, it is generally important for
potential cuttings to have a low nitrogen/high carbohydrate nutrient reserve
in their tissue. Therefore, exceptionally vigorous, "sappy" wood should be
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avoided in favour of the older part of the previous season's growth toward the
base of the shoot. In this regard, the smaller first-year laterals may root
better than the very vigorous main stem. Always avoid the terminal 10-20 cm.
Low light promotes rooting, hence deep or total burial of woody cuttings
in the storage medium is advantageous. Juvenility is also advantageous.
Cuttings from a 1-year-old seedling will root better than those from an older
plant; cuttings from pruned-back and resprouted stems are superior in rooting.
B.

Preparation and storage

Make the cuttings 15-22 cm long, with at least two nodes included (top and
bottom). For those species with long internodes, such as Philadelphus or
Cornus, the cutting may necessarily be longer, but there must be at least a
top and bottom node. Make the first cut at the basal end of the shoot at
right angles to the stem and immediately below a node; make the top cut, just
above a node, at an oblique angle to distinguish between the top and bottom which may not otherwise be obvious. The secateurs used for cutting should be
sharp so that a clean cut with minimal surface damage (crushing) can be made,
reducing the opportunity for disease organism invasion of the wound. Several
cuttings can often be made from a single shoot.
Some genera such as Salix and Populus will form roots at any point along
the stem and it is not necessary to cut nodally. Such material can thus be
bundled conveniently and cut into lengths on a band saw. Cuttings of other
genera such as Rosa form more root initials if they are "wounded" near the
base, that is, when thin slices of bark and cambium layer are stripped with a
sharp knife from the bottom 2-3 cm of the cutting.
Thin terminal portions of the shoots should be discarded. Also to be
avoided are cuttings that have damaged buds or stems caused by disease or
insects.
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basal cut end of the cutting. The active ingredient in this and other
products is B-indolyl-butyric acid (IBA), though occasionally either 13-indolyl
acetic acid (IAA) or naphthoxy-acetic acid (NAA) is substituted.
Alternatively, an aqueous solution of IBA can be used, but it is quite
unstable and must be freshly made. Other products containing B vitamins and
nutrients are also increasingly in use and have the advantages of being more
stable and keeping longer. All rooting substances enhance the innate capacity
of the stem to initiate roots both in greater quantity and faster. In many
cases fungicidal chemicals are included in the powder to help prevent rot
development.
To apply rooting powder, first remove a working quantity of powder from
the stock container. Approximately 25 cuttings can be conveniently dipped
together. The cut surface should first be dipped in water if it is not
already damp. Tap off any excess powder, and discard any left over at the end
of the day, as contamination by dirt will reduce its activity.
Various subsequent procedures can be applied to prepared cuttings:
l.

They can be lined out directly in the field in mild winter areas.

2.

They can be stored moist at l8-21°C to promote root initials. After
3-5 weeks, either line out (in mild areas) or hold in cold storage
(2-4°C) until spring planting. Initials may also form at this
temperature in easy-to-root species such as Salix.

3.

They can be wrapped moist in plastic or burlap and held in cold
storage in a refrigerator, cool cellar, or frame in darkness, and
outplanted in spring. At any sign of bud break in late winter, the
cuttings must be removed to colder conditions or immediately
outplanted.
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To store cuttings in a refrigerator for later use, olace batches of 100 to
200, with or without hormone, in polyethylene bags that are closed with a tie
and labelled. Because condensation can be a problem in causing end rot in
bagged cuttings, a thin layer of slightly moist peat on the bottom of the bag
can help alleviate this. Stored material should be checked periodically for
progress of root initials. If signs of leaf bud expansion appear, the
cuttings should soon be lined out.
If frame storage is used, bundles of cuttings should be stood upright in a
moisture-holding medium such as coarse sawdust or sawdust/peat mix which is
keot just moist--not dry and not wet. The bundles of 25-30 cuttings should be
completely covered with the medium and can be occasionally and carefully
lifted out so that progress of root development can be examined.
Rooting is often aided in early spring if the floor of the cold frame is
lined with a soil heating cable that keeps a higher basal temperature while
cool air above prevents leaf bud break.
C.

Lining out

When the field soil temperatures increase in the spring, the stored
cuttings can be lined out in the open ground. If it was not done earlier,
rooting powder may be applied first as described above. Lining out is
preferably done on a dull, humid, or drizzly day to avoid any sun damage to
the root initials. The soil should be well drained and cultivated and in an
area not exposed to drying winds. Set cuttings vertically either in a trench
or in separate holes to a depth two-thirds their length, with at least one
node above the soil surface. Allow 10-15 cm between cuttings and about 60 cm
between rows. Replace the excavated soil and firm down with the foot. If
initials or actual roots have already formed before lining out, these should
not be exposed to the air and sun. Protect with peat or damp burlap to
prevent desiccation.
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An alternative to lining out in the open field, which results in bare root
plants, is to plunge the cuttings individually into pots or other containers
filled with a standard growing medium (Appendix I).
A deep cavity container
such as a styroblock PSB 615 or Spencer LeMaire Tinus Rootrainer will be
preferable. If bottom heat from heating cables can be supplied beneath these
containers, the cuttings can be inserted and placed outside as early as
February on the Coast and April/May in the Interior, when the risk of severe
frost has passed. Early spring, when the air temperatures are still cool, is
the ootimum time, since bud development will be inhibited, while root
development is promoted.
In terms of the man-hours required for hardwood cutting preparation, it
takes about 3 hours to collect, cut, and bag 600 cuttings of Spiraea doualasii
(an easy soecies), excluding travel time. This time increases with hormone
treatment, longer internode length, lower quality stock, and thorny or damaged
material.
For the species Sy~phoricarpos albus and Spiraea douglasii on the Coast,
it was found that successful rooting occurred even when cuttings were
collected in March, after bud break (when the buds were already green), and
"stuck" directly into field soil without prior storage. These species are
exceptional in this regard.

Propagation of Softwood Cuttings
Leafy softwood cuttings taken during late spring have the highest capacity
of all kinds of stems to produce roots, though they require more attention and
equipment than do hardwoods. Mist propagation is a relatively elaborate and
more expensive method than that required for rooting hardwood cuttings. Those
species that can be readily propagated using softwoods are listed in Table 4
(seep. 93).
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The cuttings should be rooted on a greenhouse bench under a mist spray
system. The misting frequency is controlled by an electronic "leaf" on which
the droplets fall and then dry at a rate similar to the surface drying of the
foliage of the cuttings. Evaporation from the surface of the leaves cools
them and reduces transpiration. The system can also be controlled by a
timeclock that is adjustable with respect to length and frequency of spray
application period. However, this is not very reliable as it requires that
the propagator evaluate weather trends. In contrast, the electronic leaf or
balance-type control is responsive to changing weather conditions and therein
lies its value. The only disadvantage of this latter system is that in areas
with high levels of minerals in the water, these tend to accumulate on the
electronic leaf or contacts of the controls and must be removed regularly by
hand, or with acid injected into the water line.
The misting bench should be fitted with soil heating cables covered with
sand, which distributes the heat through the propagating medium to maintain
warmth at the bases of the cuttings while their tops remain relatively cool.
There are other cheaper methods of rooting softwood and semi-hardwood
cuttings which are less sophisticated than a mist system, but can be equally
satisfactory. One of these is the "warm bench and plastic" method where
cuttings are inserted on a heated greenhouse bench with thin gauge plastic
stretched over and sealed around them. The set-up is well shaded from direct
sun to prevent overheating. A similar method, but without bottom heat, can be
used in a cold frame for both winter and summer cuttings, especially for
coniferous material such as Juniperus.
Finally, there is the outdoor "low
tunnel" method which uses 500 gauge (50% shade) white plastic supported on
wire hoops and sealed by burial in the soil all around the structure. The
cuttings are rooted in the humid atmosphere within. All these methods are
described in detail in Lamb, Kelly, and Bowbrick (1975).
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Collection

Shoots should be gathered from the current season's soft, succulent late
spring growth (usually in June and July, depending on species and
provenance). Suitable shoots have some degree of flexibility of the stem, but
are mature and firm enough to break when bent sharply (Hartmann and Kester
1975). Very soft tender shoots or older woody stems should not be chosen. As
well, while shoots that have been soiled by rain splash should be avoided, if
they must be used they should be agitated gently in a mild detergent solution
to remove the soil, and rinsed thoroughly in water. Good lateral shoots for
cutting material can be promoted if the main shoots of the shrub are headed
back during the winter.
It is best to collect the cuttings in the early part of the day,
preferably when it is overcast or raining lightly. By mid-afternoon on a
clear warm day, water loss will exceed uptake and the plant will be under
The cuttings should be kept cool,
water stress (McMillan-Browse 1979Q_).
moist and turgid at all times, wrapoed in damp clean burlap or placed in large
polyethylene bags kept out of the sun. Exposure to the sun results in tissue
damage and a reduction of rooting potential. If the cuttings are to be
transported any distance or cannot be inserted within a few hours of
collection, it is recommended that they be placed in coolers with ice. If the
cuttings cannot be inserted the same day, store them overnight in polyethylene
bags in the refrigerator at 3-5°C.
B.

Preparation and treatment

With sharp secateurs the leafy cuttings should be cut to a length of 10-14
cm with two or more nodes. The cuttings can also be cut to length with a
well-sharpened horticultural knife. The knife cut should be made at a slight
slant with a slicing-pulling action; otherwise, the stem tissue may be
crushed. (As with hardwood cuttings, a good sharp cutting tool allows for a
clean cut with minimal surface damage.) Make the basal cut just below a node
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and the terminal cut above a node, removing the bottom leaves and any that are
diseased or damaged, but retaining two or three. Large leaves should be
reduced in size by one-half to lower the transpiration rate and to occupy less
space in the tray. If possible, the cuttings should be surface-sterilized by
being dipped for 1-2 minutes in a weak solution of Captan or other fungicide
which helps prevent later infection.
When the cutting has been prepared, dip the basal end in a rooting powder
hormone product such as Seradix or Stirn-Root No. l or No. 2, in the same
manner as described for hardwood cuttings (page 35). Only the basal 2-3 mm of
the cutting should be dipped in the powder and the excess gently tapped off.
Rooting hormones can also be made up in liquid form dissolved in water or
alcohol (see Hartmann and Kester 1975). With this method, the basal 2-3 mm of
the cutting is dipped for 3-5 seconds in a solution 1000-5000 ppm (commonly
2500 ppm) of the active ingredient - the higher concentrations prepared for
the difficult rooting species. This procedure is best carried out in a cool
atmosphere to minimize alcohol evaporation. The used solution should be
discarded and replaced frequently.
Plastic trays 6-12 cm deep for the cuttings should contain a 5-10 cm depth
of well-aerated cutting medium (see Appendix I). Ensure that the medium is
well watered before the cuttings are inserted so that subsequent watering,
which may leach off the rooting hormone, is not necessary. The cuttings
should be spaced so that adjacent leaves are not touching or do so as little
as possible. Insert the cuttings into the medium to a minimum depth that will
support them, as the medium becomes increasingly more saturated and less
aerated with depth, harmful to rooting and encouraging end rot. The medium
should not be firmed more than is needed to keep the cuttings in place, since
a loose medium allows greater aeration.
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with good light but not direct sunlight. A daytime temperature of 18-24°C
with night temperature of about 15°C is satisfactory. Excessively high air
temperatures promote leaf bud development, causing high water loss from the
young leaves and resultant wilting. The respiration rate increases, and this
more rapidly depletes the carbohydrate reserves necessary for root
development. It is important to have root development ahead of shoot
development.
C.

Transplanting

Rooting generally occurs in 3-6 weeks. Resistance to a gentle tug on a
few cuttings will be a positive indication that they have rooted. When
numerous sturdy roots have formed, the cuttings can be moved away from the
mist unit to an adjacent greenhouse bench where the humidity is high. This
helps condition the plants prior to transplanting and removal from the
greenhouse. After 3-4 days the cuttings can be lifted and potted into a
standard growing mejium (see Appendix I) and moved outdoors. It is desirable
to keep these tender plants under some protection, such as an outside shaded
cold frame, for 7-14 days. They can then be moved into normal outdoor
conditions.

Propaqation of Root Cuttings
A number of shrubs and trees, particularly those that naturally "sucker"
from their roots (e.g. Populus and Shepherdia), can be propagated from
sections of root. Young adult plants should be selected in late winter or
early spring before new shoot growth. Carefully dig, without "skinning",
young roots of pencil thickness and cut them into 5-10 cm lengths. Plant
these 5-10 cm deep in damp sand or a sand/peat mixture (1:2), placing them
either horizontally or vertically. Because shoots arise from the "upper" end
of the root that was nearest to the parent plant, care must be taken to record
the polarity of the cuttings when they are being gathered.
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DETAILED BIOLOGY AND PROPAGATION METHODOLOGY
OF 26 SELECTED WOODY BRITISH COLUMBIA NATIVE SPECIES
The following 26 species have been selected from the range of available
coastal and interior British Columbia woody plant species, excluding the large
conifers. Selection was based partly on the rehabilitation potential of
species as indicated by their role in the natural plant communities; and
partly on the extent to which research trials had been completed at the time
of compilation of this manuscript. Information is incomplete for many
species, a result of premature termination of the program.
Each species has been described as concisely as possible for easy
reference. The information is designed to give the reader a thumbnail sketch
of distribution in British Columbia, habitat requirements, and the propagation
methodologies to which each species is amenable. A brief botanical
description outlines salient features, and is designed to aid an already
partly familiar reader in making correct field identification of the species
when he or she is gathering material. Hitchcock et .§1_. (1971) and other
relevant guides to floras should be consulted for more comprehensive
descriptions.
Habitat information will vary for a species depending on the extent of its
provincial distribution. Ministry of Forests regional personnel should be
consulted for local details.
The data on seed numbers per pound were obtained from Schopmeyer (1974).
Other propagation data are taken directly from the authors' work or are
confirmed by them except where otherwise indicated.
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Abbreviations and Notes Re1ating to Species Descriptions
Note:

Frequently two or more vars. or subspp. are recognized within a
species, according to the system of Taylor and MacBryde (1977).
These are included in the botanical name, but they have not generally
been separated in the description unless mentioned in the text.

Biogeoclimatic subzones: For regional subzone information, consult Appendix II.
Land Rehabilitation Values (in U.S.)
S = shelterbelt
W= watershed
H = habitat or food for wildlife
Seed:

--after Schopmeyer (1974)
E = environmental forestry
T = timber production

Availability and Collection: See Table 1 for full data on collection
periods.
Extraction and Storage: Bulk seed weight is based on the data by
Schopmeyer (1974) and expressed in pounds. Number of seeds in a 4-ml
volume (aporoximately l teaspoon measure) is included for assistance
in controlling the sowing density of small lots.
Germination treatment:
c.s. = cold stratification (number of days)
w.s. = warm stratification (number of days)
acid = seeds soaked in cone. sulphuric acid for time
period indicated in minutes or hours

The following authors, though not cited in the text, were consulted frequently
for soecies information and its confirmation: Rehder 1940; Van Dersal 1942;
Isaacson 1973; Turner 1975; Brayshaw 1976; King 1980; Watson et al. 1980;
Vories 1981; Angove and Bancroft 1983; King et_§]_. 1983.
~~
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1.

ACER GLABRUM Torrey var. DOUGLASII (Hooker) Dippel

Common names: Rocky Mtn. Maple, Douglas Maple, Mtn. Maple
Family: Aceraceae
Distribution: sporadic on the Coast; southward from Alaska, occurring to
fairly high elevation (near 1800 m); scattered near southern tip and east
coast of Vancouver Island; very abundant and widespread east of the Cascades
and in southern half of province.
Habitat: moist soils to well-drained thin gravelly soils, especially along
canyons, rocky cliffs and mountain slopes in openings of coniferous forests
(Little 1980); prefers sunny habitats.
Habit: frequently shrublike and less than 3 m high, can form a tree to 10 m
high with a wide loose crown from multiple main stems; young twigs smooth and
red; leaves opposite, palmately 3- to 5-lobed, 4-11 cm long and wide; leaf
stem grooved and reddish; flowers greenish-yellow on drooping stalks in
branched clusters, appearing with the leaves.
Fruits: clusters of paired seeds with large stiff wings at about 45°, light
russet brown when ripe; often attached to the tree long after leaves have
fallen.
Seeds: single seed without wing about 7 mm diam.; light brown.
Land Rehabilitation Value: H, W, E; good reGlamation value; mixture of deep
and lateral roots for good anchorage; readily resprouts after brush fire or
cutting; never becomes a strong competitor with conifer species as does Vine
Maole (Krajina et al. 1982); young stems favoured by browse animals; found
spontaneously growing on mine spoils (Dick, unpubl., 19742).
Propagation:
Seed: a)
b)

2 Dick, Ibid.

Availability and collection: Sept.-Feb.; seed remains available
on some trees until late winter but may slowly lose viability in
dry winter conditions, e.g. frost periods.
Extraction and storage: seed can be dewinged to reduce the bulk
and weight for storage but it is not necessary; seed should not
be stored dry for any length of time as this reduces viability;
15% moisture content is recommended for storage for 1-2 years at
l-5°C; cleaned seeds average 13 000-20 000/lb or 60/4-ml spoon.
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1.

ACER GLABRUM (cont.)
c)

Germination treatment: w.s. 180, then c.s. up to 180 (time rates
vary for different seed lots so stratified seed must be checked
for pregermination); preferably fall sow outdoors 1.0-2.5 cm
deep as soon as seed has ripened; seeds are very palatable to
rodents.
Softwood cuttings: seed propagation is currently the only successful
method of propagation.
Hardwood cuttings: not recommended.
Culture/Establishment: if overcrowded, young seedlings may damp off; they can
also be adversely affected by sudden introduction to strong sunlight;
seedlings are large and under favourable conditions will grow rapidly in the
first season, making an unbranched stock; can be field grown and lifted as a
bareroot when dormant; frost resistance is high, especially in interior B.C.
(Krajina et .§1_. 1982).
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2.

ALNUS VIRIDIS (Chaix) A.P. de Candolle in Lamarck and de
Candolle subsp. SINUATA (Regel) Love and Love

Common names: Sitka Mtn. Alder, Sitka Alder, Slide Alder
Family: Betulaceae
Distribution: throughout B.C. along the Coast from Alaska southwards, and
eastward to the Rocky Mtns. (Garman 1970); generally on mountain slopes of
600 m and upward to sub-aloine in southeastern B.C.
Habitat: in cool and moist sites and well-drained slopes; common along streams
and in seepage sites, frequent on alluvial floodplains; the only alder found
in high elevation forest stands; prefers some shade or a north facing aspect,
but is competed out under full shade; found on avalanche tracks on north
facing slopes near all major highways (Arno and Hammerly 1977); on moderately
acid soils (Alaska R.D.C. 1977).
Ha~it: a small tree to 12 m high or thicket-forming shrub with smooth, grey
bark; limbs crooked and upcurving forming a loose ragged outline to the tree;
branchlets with large and prominent, blunt-pointed dormant buds; leaves
6-13 cm long, gland dotted, thin smooth ovate, pointed, shallowly lobed and
toothed; male flowers yellowish drooping cylindrical catkins, female flowers
reddish in narrow cones; separate male and female plants.

Fruits: clusters of 3-6 pale brown (when maturing) cones containing small
winged seeds.
Seeds: 2-3 mm long, light brown elliptical nutlets, with 2 broad translucent
wings, extending 2 mm on either side.
Land Rehabilitation Value: a pioneer species able to naturally colonize bare
mineral, low nutrient soils, snowslides, roadcuts, glacial morraines, and
other disturbed areas; springy stems sustain only slight damage from snow
avalanches; resprouts from stumps; tolerant of wet soil conditions; this
species is able to survive on nitrogen-poor soils due to atmospheric
nitrogen-fixing bacteria within root nodules; shade tolerance is moderate so
it is able to survive as a shrub under much taller trees; flood resistance is
high (Krajina et al. 1982); deer will browse; a pioneer on mine spoils
(Dick, unpubl.--Y-9743; Lesko 1974).

3 Dick, Ibid.
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2.

ALNUS VIRIDIS (cont.)

Prooagation:
Seed: a)

Availability and collection: plants begin to fruit when only 1 m
high especially at higher elevations; cones ripen from mid-Sept.
to mid-Nov.; but usually later collections have already lost
much seed from the cones; seeds may be shaken from the open
cones onto sheets spread beneath on dry windless days; or
alternatively cones may be picked when lower bracts are just
starting to open on cloudy or damp days and air-dried as soon as
possible to prevent moulding.
b) Extraction and storage: seeds are extracted from dry cones by
shaking and tapping; some bracts will be included as debris;
stored air-dry at 2-4°C; viability after storage not known; seed
should not be dried below 10% moisture content (Schopmeyer
1974); cleaned seed averages l 280 000/lb or 17 000/ 4 ml-spoon.
c) Germination treatment: c.s. 120-180 or fall sow; c.s. 30
(Mclean 1967).
Softwood cuttings: not recommended
Hardwood cuttings: not recommended; said to be possible from root
cuttings (Dick, unpubl., 19744).

Culture/Establishment: seed should be sown very thinly and seedlinqs should
have 3 true leaves before pricking-out; frost resistance high, permitting it
to arow in sub-alpine biogeoclimatic zones.

4

Dick, Ibid.
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3.

AMELANCHIER ALNIFOLIA (Nuttall) Nuttall (4 vars. ALNIFOLIA, CUSICKII,
HUMPTULIPENSIS and SEMIINTEGRIFOLIA)

Common names: Saskatoon Berry, Serviceberry
Family: Rosaceae
Distribution: widespread in drier areas of B.C. especially interior, northward
to Yukon at Dawson and westward to the Cariboo country and Bulkley R. Valley
(Garman 1970); from sea level to 1700 m.
Habitat: common on open hillsides and roadcuts; can be found on dry gravelly
and rocky sites in sunny locations; rich to poor soils, well drained, coarse
textured, and moderately acid to moderately alkaline (Plummer 1977).
Habit: stoloniferous shrub 1-7 m high to small tree arising from a deep and
spreading root system often forming thickets; branchlets reddish-brown; small
rounded firm-textured serrated leaf with tyoical notch at apex; conspicuous
white terminal flower clusters 3-6 cm long.
Fruits: a smooth berry, 12 mm diameter, dark purple to black, bloomed, with
4-10 seeds.
Seeds: dark brown, smooth, 4-6 mm long, with leathery seedcoat; some usually
abortive.
Land Rehabilitation Value: H, w, S; high reclamation value (adaptable); fruits
are eaten by many wildlife species, from birds to bears; deer and livestock
browse the foliage; deep root system and stolons indicate good stabilization
value; drought tolerant.
Propagation:
Seed: a)

b)

Availability and collection: fruits ripen during July and Aug.
and should be collected as soon as possible to minimize losses
to wildlife; fruits have been collected to mid-Sept. at higher
elevations (Authors).
Extraction and storage: fruits can be macerated in water and the
pulp decanted; unlike that of many other species, seed floating
on the top has been found to be viable, so care should be taken
to retain this seed when decanting the pulp; store in sealed
containers at 41°C; cleaned seeds average 82 000/lb or 400/4-ml
spoon.
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3.

AMELANCHIER ALNIFOLIA (cont.)
c)

Germination treatments: c.s. 120; initial sulphuric acid
treatment for 15 minutes is suggested (U.S.D.A. 1948;
Howe 1979); in our experience good germination usually occurred
without it; seed can also be fall sown and placed outside for
the winter but many seeds may not germinate until the second
spring; under natural conditions germination could begin in
early spring under snow or shortly after snowmelt as seed can
germinate at 3-5°C.
Softwood cuttings: authors have not tested; under mist using hormone
(Franklin and Dyrness 1973).
Hardwood cuttings: authors have not tested; fall gathered and stored
in sand; mist propagation following spring (Taylor 1976).
Culture/establishment: half shade over the seedlings the first year has been
beneficial; moderate growth can be expected during the first growing season if
seedlings are pricked at the beginning of the summer; plants are suitable for
outplanting the following spring.
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4.

BETULA PAPYRIFERA Marshall (2 vars. PAPYRIFERA and SUBCORDATA)

Common name:
Family:

Paper Birch

Betulaceae

Distribution: south and central B.C. north to Pr var. subcordata mostly
confined to southwestern B.C.
Habitat: tolerates very poorly drained soils and occurs on most others from
silty loams to sands and gravels; open slopes, rock slides, burned over and
cutover land, forest openings, creek sides, dry bogs and margins of swamps;
tolerates acid soils to pH 4.4 (Balsillie et al. 1978).
Habit: tree to 30-40 m with a deep penetrating root system; bark chalky to
cream-white with long brown horizontal lines, separating into papery strips to
reveal orange inner bark; leaves ovate to rounded, 4-10 cm long, sharply
pointed and double-toothed; tiny flowers in catkins, male, conspicuous in
spring, long yellowish drooping catkins near tips of twigs.
Fruits: cones 4-5 cm narrowly cylindrical, brownish, hanging on slender stalks
with many flat 2-winged seeds between the scales.
Seeds: translucent, winged yellow-brown nutlet 3 mm diameter, wings slightly
wider than the nutlet.
Land Rehabilitation Value: T, H, E; an early aggressive pioneer of bare
mineral soil, cutover and burned over land; resprouts after fire; drought
tolerant; tolerant of periodic flooding; provides habitat and food for
wildlife, sometimes used for its timber.
Prooaga:ion:
Seed: a)

Availability and collection: seeds ripen and cones release from
early Sept. to end of Jan.; often cones are held on the trees
until far into winter when, during periods of frost and low
humidity bracts open and release seed which collects on the snow
surface and can be collected; cones often situated high up on
older trees; young trees sometimes yield abundantly and easier
to collect; ripe cones shatter readily and should be dropped
directly into paper bag.
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4.

BETULA PAPYRIFERA (cont.)
b)

Extraction and storage: fresh collected cones are sometimes
green and thus subject to heating; they should be spread out to
air dry for a week until they begin to disintegrate; to separate
chaff and scales from seed, sieve #7 (2.83 mm opening) is
useful; cleaned seed averages 610 000-4 120 000/lb or
500/4-ml spoon.
c) Germination treatment: recommended c.s. 60-75 or fall-sow; in
our experience c.s. 30 is sufficient; seeds can also be sown in
spring without cold stratification but then they require light
to germinate and should be sown uncovered on the medium surface
or on top of damp sphagnum moss, and the tray covered with a
piece of glass or enclosed in a plastic bag, to maintain
humidity while being exposed to light; if sown in open seed
beds, must be pricked-out before roots get too long.
Softwood cuttings: not recommended.
Hardwood cuttings: not recommended.
Culture/Establishment: frost resistance high, shade tolerance low
(Krajina et al. 1982); there is a tendency for seedlings to damp-off in the
seed tray-r(c:rowded or weather is cool.
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5.

CEANOTHUS SANGUINEUS Pursh

Common names: Redstem Ceanothus, Buckbrush
Family: Rhamnaceae
Distribution: valleys east of Cascade Mtns. and locally on Vancouver Island at
Cameron Lk. and Malahat Mtns. (Garman 1970); through much of the dry interior
zone to Pemberton, Lillooet, Vernon and Kamloops, eastward to Kootenays.
Habitat: well-drained soil in full sun but prefers semi-shade on slopes facing
away from the full afternoon sun; SE, E, NE, and NW aspects; found on soils
that are mildly acid to mildly alkaline 6.6-7.8 pH in A horizon (Miles and
Meikle, unpubl., undated .§.5).
Habit: prostrate to erect deciduous shrub, approximately 3 m high; branches
reddish, glabrous; ovate alternate leaves, distinctive in having 3 main veins
which diverge from the base; white flowers in narrow leafless racemes.
Fruits: simple dry dehiscent 3-lobed hard capsule, 4 mm across, separating
into 3 one-seeded dehiscent carpels.
Seeds: small, dark brown when ripe, 1-2 mm, smooth and shiny; ripening
successively in the racemes from the base.
Land Rehabilitation Value: H, W, E; excellent deep-rooting shrub for dry
areas; very gooa resprout ability after crown kill; actinorrhizal shrub
capable of fixing atmospheric nitrogen with~n root nodules, hence able to
survive on nitrogen-poor sites and can increase the nitrogen status of
infertile soils; has been found to accrete 60-90 kg N/ha in biomass, litter,
and soil (Binkley, unpubl. 19816); constitutes 48°/o of winter browse by mule
and whitetail deer in IF zone of south central B.C. (Miles and Meikle,
unpubl., undated Q7)

5J. Miles and K. Meikle. Undated a. A review and study of the ecology of
Ceanothus sanguineus and Ceanothus velutinus. Agriculture Canada. Internal
unpublished Report No. 3. Program UP-B-290. 57 p.
6D.E. Binkley. 1981. Nitrogen accretion, soil fertility, and Douglas fir
nutrition in association with redstem Ceanothus. MacMillan Bloedel Limited,
Woodlands Services Division. Project Report 553-4. 10 p.
7J. Miles and K. Meikle. Undated Q· Browse utilization by wintering deer
in the Interior Douglas Fir Zone of south central B.C.
Agriculture Canada. Internal unpublished Report No. 1. Program UP-B-290.
8 p.
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5.

CEANOTHUS SANGUINEUS (cont.)

Propagation:
Seed: a)

Availability and collection: seed ripening variable, usually
Aug. but extends to Oct. as there are two flowering times, first
on the previous season's and then on the current season's
growth; seeds often abundant but sometimes with many abortive
capsules in the upper half of each raceme; seeds may be
collected by "bagging" clusters of ripening green racemes on
wild shrubs using nylon or muslin bags; as the capsules split
consecutively the ripe seeds are ejected into the bag.
b) Extraction and storage: extraction as per dry capsule method, by
placing the capsules in a strong plastic bag and then using a
rolling pin to crush them to release the seed; collected
capsules may also open and release when placed on newsprint in a
box in the heat of the sun; cleaned seeds average
128 000-132 000/lb or 1300/4-ml spoon.
c) Germination treatments: immersion of dry seeds into twice their
volume of water at 80-90°C and then cooled to room temperature
in the water; or immersion in water at 100°C for 1-5 minutes and
then immediately removed; seed must then be c.s. 60.
Softwood cuttings: 60°/o rooting obtained with cuttings taken in early
Aug. under mist, from nursery stock.
Hardwood cuttings: not recommended; no success from previous
experiments.

Culture/Establishment: voung seedlings especially prone to damping-off if
overcrowded or overwatered; seedlings are also susceptible to stem rot if soil
level extends above the root crown; care must be taken not to set the
seedlings too deep in the soil; plants are long rooted and benefit from deep
pots or container styroblocks; it is not recommended to line out plants in a
field plot for later bareroot lifting; provide adequate drainage to shrublets
as they do not tolerate water logging or extended periods in very wet soil; in
this regard overwintering in containers outdoors in the southern Interior has
resulted in losses apparently caused by root rot setting in during early
winter cold, wet thaw periods; advise giving overhead protection from winter
precipitation.
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6. CORNUS SERICEA Linnaeus (2 subsp. OCCIDENTALIS and SERICEA)
Common name: Red-osier Dogwood
Family: Cornaceae
Distribution: from the Coast northwards and eastwards; widespread east of
coast mountains from valley bottoms to near timberline, north to Yukon and
N.W.T.
Habitat: found in damp lowlands and moist woods, especially along streams and
flood plains, to high elevations (at least 1100 m) in mountain locations it
may occur in drier sites.
Habit: freely fibrous rooting stoloniferous shrub 2-6 m, may form dense
thickets through stem layering; branches shiny bright red; opposite ovate
leaves 1.5-5.0 cm wide with 5 pairs of distinctive veins, dark green above;
flowers dull white forming a disk 3-5 cm across.
Fruits: white or white-blue globose, 6-10 mm diameter, with 2-seeded stone
(usually only one embryo develops).
Seeds: bony grey stone as broad as long, 4-5 mm, with white longitudinal lines.
Land Rehabilitation Value: H, E; preferred browse species; useful for erosion
control along stream banks (Little 1980) and on wet seepage slopes; also a
landscape ornamental (Sherk and Buckley 1968).
Propagation:
Seed: a)

b)

c)

Availability and collection: Aug.-Nov. (Authors); seed rarely
persists into winter; dispersal largely by birds and animals; to
reduce losses, fruit should be collected as soon as ripe by
stripping or shaking from branches.
Extraction and storage: stones can be sown without extracting
from the fruit, but usually are cleaned to reduce bulk;
extraction as per fleshy fruit; clean, air-dried stones may be
stored for 2-4 years; cleaned seed averages 13 800-26 700/lb or
140/4-ml spoon.
Germination treatment: c.s. 90-120 or fall sow freshly cleaned
or stored seed; dry stored stones can be soaked in water and
sown outdoors before Oct. (Heit 1968); imbibed 8 hours then
c.s. 75, 93% germination was obtained.
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6.

CORNUS SERICEA (cont.)
Softwood cuttings: 100"~ rooting was obtained from cuttings taken from
nursery stock and propagated under mist.
Hardwood cuttings: 63-92% rooting success in our experiments;
however, plants derived from cuttings have a poorer form and more
variable root structure than seedlings because of restricted nodal
rooting and very long internode length in healthy Cornus twigs; makes
unwieldy cutting stock.

Culture/Establishment: seedlings susceptible to white fly, treat with Safer's
Insecticidal Soap; should be pricked-out when fairly young or roots become
very entangled and damaged on separating.
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7.

CRATAEGUS DOUGLASII Lindley (2 vars. DOUGLASII and SUKSDORFII)

Common name: Black Hawthorn
Family: Rosaceae
Distribution: wide range in southern two-thirds of province south of lat. 55
N, generally below 600 m.
Habitat: common along creek and river margins, in moist meadows and areas of
subsurface seepage; not shade tolerant; the subspecies douglasii of the
Interior grows on dry hillsides and gullies and along river banks and in damp
sites.
Habit: low shrub to small broad tree 1-5 (-8) m; twigs shiny red, angular
with strong straight 1- to 2-cm thorns; leaves oval, shallowly lobed at upper
end and coarsely toothed, 2.5-7.5 cm long; flowers 12 mm wide in flattish
clusters with 5 white petals and pink stamens.
Fruits: firm, smooth, dark red to black lustrous berries, with light yellow
pulp; several in small drooping clusters; each fruit approximately 1 cm long,
with 3-5 nutlets.
Seeds: moderately large, 6-8 mm long, with a red-brown rough hard coat that
has longitudinal furrows.
Land Rehabilitation Value: H; deep rooted, excellent for banks of water
courses and for stony slopes or otherwise dry exposed slopes that have good
subsurface moisture; not favoured by browse species; resistant to beaver
damage.
Prooagation:
Seed: a)

b)

Availability and collection: ripe fruit abundant on older shrubs
from mid-Aug. to late Oct.; some shrubs hold fruit much longer
than others; berries must be hand picked from thorny branches as
they will not shake off readily.
Extraction and storage: extraction as per fleshy fruit; empty,
nonviable seeds do not float during cleaning, hence samples will
reflect this by having lower viability; seeds can be stored dry
successfully at 5°C for 2-3 years; cleaned seed averages
21 500-23 700/lb or 100/4-ml spoon.
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7.

CRATAEGUS DOUGLASII (cont.)
c)

Germination treatment: recommended w.s. 80 c.s. 45-60, but our
germination poor; Wyman (1971) recommends w.s. 90-150, c.s. 90;
sometimes an acid treatment prior to stratification will improve
germination; without stratification seeds will not germinate
until the second spring.
Softwood cuttings: not recommended.
Hardwood cuttings: not recommended.
Root cuttinys: often satisfactory for cultivated Crataegus species
(Wyman 1971 .
Culture/Establishment: seedlings grow fairly slowly.
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8.

HOLODISCUS DISCOLOR (Pursh) Maximowicz subsp. DISCOLOR

Common names: Ocean-spray, Arrow-wood
Family: Rosaceae
Distribution: throughout southern B.C. from Vancouver Island to the Columbia
River Valley.
Habitat: usually open, dry habitats on well-drained, good or gravelly and
rocky soils and bluffs, from coastal bluffs to margins of woods in the
southern Interior.
Habit: an erect multi-stemmed shrub 1-4 mm tall with arching branches; leaves
ovate with a strongly wedge-shaped base, coarsely toothed, 4-7 cm long,
hirsute on upper surface, glandular and paler on lower surface; small creamy
white flowers in dense terminal plumes, 10-17 cm long.
Fruits: seeds in pairs, hairy, forming long-persistent dry brown clusters on
the terminal branches.
Seeds: small, hairy, 2 mm long, light brown.
Land Rehabilitation Value: E, H; useful for land reclamation on dry sites;
browsed by elk and deer.
Prooaaation:
Seed: a)

Availability and collection: seed ripe from mid-Aug. and
persisting until Dec.; authors' experience suggests better
viability from seeds collected in Oct.-Nov. than Aug.-Sept.
b) Extraction and storage: entire clusters can be picked and the
seeds "combed" from the branchlets; apparently a low percentage
of sound seed (King 1947); cleaned seeds average 5 340 000/lb.
c) Germination treatment: recommended 120 days at l-2°C; in
authors' experience only fall sowing of fresh seed gives
adequate germination.
Softwood cuttings: only 19% success obtained with cuttings struck in
mist in late June.
Hardwood cuttings: 12% success after overwintering in a cold frame in
sawdust.

Culture/Establishment: seedlings are quite slow-growing in first year.
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9.

LONICERA INVOLUCRATA (J. Richardson) Banks ex K.P.J. Spreng

Common names: Twinberry

Honeysuckle~

Black Twinberry

Family: Caprifoliaceae
Distribution: throughout B.C. to at least 1500 m altitude.
Habitat: requires moist to wet sites and frequents stream sides and swampy
ground or areas of slope seepage.
Habit: suckering shrub from a fibrous shallow root system, up to 4 m,
sometimes larger specimens on the Coast; opposite, oblong to oval leaves on 4
angled, glabrous twigs; yellow flowers in pairs 1-2 cm long.
Fruits: paired glossy black berries 1 cm diameter and slightly oblong, backed
by a large, sticky reddish to black bract (involucre); 4-5 seeds per fruit.
Seeds: small elliptical dark brown, 3 mm long.
Land Rehabilitation Value: suitable for establishment on banks of water
courses, on wet swampy sites and seepage or moist slopes; will tolerate
semi-shade; fruit eaten by birds and bears.
Propaqation:
Seed: a)

Availabilitv and collection: berries ripen quickly in any given
location and then fall or are eaten by birds; Cedar Waxwings
especially like the fruit; the ripening time varies according to
elevation, from late June in the southern Interior at low
elevations to late Sept. around 1500 m; on the Coast berries
ripen from mid-July to late Aug. at low elevations; berries are
soft and mushy when ripe for hand picking.
b) Extraction and storage: extraction as per fleshy fruit; seeds
can be stored for up to 15 years in sealed containers at l-3°C;
cleaned seed averages 227 000-477 000/lb or 1600/4-ml spoon.
c) Germination treatment: c.s. 45-60; 56-80% germination was
obtained; seed sown in late summer after gathering and cleaning
will germinate quickly and overwinter in the trays.
Softwood cuttings: recommended, 98% success obtained.
Hardwood cuttings: 77% rooting obtained with nodal cuttings but in
the subsequent season only 18% were successful; application of a
rooting hormone is recommended to enhance root development before the
soft pithy stem centres become susceptible to rot.

Culture/Establishment: young plants susceptible to leaf miner; remove affected
leaves; in southern Interior appears to be a tendency to be infected by a
leaf-deformi~q fungus which slows growth; use a fungicidal spray.
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10.

MAHONIA AQUIFOLIUM (Pursh) Nuttall

Common names: Tall Oregon-grape, Tall Mahonia
Family: Berberidaceae
Distribution: across southern B.C. from Vancouver Island to Manning Park and
east to central Kootenays (Garman 1970); said to extend to 1200 min the
Interior (Lyons 1965).
Habitat: well-drained soils, often in rocky or exposed situations in sun or
semi-shade.
Habit: deeply rhizomatous and stoloniferous shrub 1-2 m tall with unarmed,
crooked stems and yellowish wood; persistent leathery pinnately compound, dark
green glossy leaves, spiny-dentate like holly, which become purplish in fall;
yellow flowers in racemes 5-9 cm long.
Fruits: blue to black and bloomed berry; few seeds per berry.
Seeds: glossy rust brown, 4-5 mm long, with two flattened sides.
Land Rehabili:ation Value: H, E; occurs on mine spoils (Dick, unpubl.,
19748).
Propagation:
Seed: a)
b)

c)

Availability and Collection: mid-July to early Oct.; when ripe
the berries are abundant in loose clusters.
Extraction and storage: extraction as per fleshy fruits; seeds
readily release from surrounding fruit; if seedlings are
required in the season following collection it is recommended to
begin cold stratification immediately after extracting seea and
without drying them (Wyman 1971); cleaned seed averages
38 000-43 000/lb or 480/4-ml spoon.
Germination treatment: c.s. 60-90 or fall sow cleaned seed
(undried) or whole berries; over-ripening intensifies dormancy;
authors' experience is that germination results are variable but
tendency is for majority of seed to remain dormant to second
spring.

8oick. Op. cit.

- 61 -

10.

MAHONIA AQUIFOLIUM (cont.)
Softwood cuttings: said to root well (Wyman 1971; Franklin and
Dyrness 1973); authors have not tested.
Hardwood cuttings: same remarks as for softwood cuttings.

Culture/Establishment: seedlings are slow-growing in first year and slow to
establish after outplanting; because of its handsome foliage and attractive
flowers and fruits this species is grown for ornamental purposes and is a good
landscaping species.
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11.

MALUS FUSCA (Rafinesque) C.K. Schneider

Common name: Pacific Crab Apple
Family: Rosaceae
Distribution: coastal from northern B.C. (Alaska), south along the coast
through western B.C.; extends inland to the lower mountain slopes of the
Cascades at Hope and Manning Park; to 800 m in the north and 300 m in the
south.
Habitat: usually on moist to wet deep, rich or sandy soil in the open or
partial shade; along ocean frontage, stream banks, in open woods and along
roadsides; prefers an acid soil.
Habit: a small untidy, dense tree up to 10 m tall, or a shrub 2-5 m tall; can
form dense thickets; twigs red and shiny, spur shoots form spine-like
structures; leaves with stipules, alternate, ovate and often with one or two
lateral lobes, 4-9 cm long, deep green and smooth above, hairy beneath;
flowers white or pinkish, about 2 cm diameter in clusters on short lateral
branches.
Fruits: a fleshy apple, yellowish with red markings, 1-2 cm long.
Seeds: ovoid 4.5 mm long, chestnut brown, 6-8 per fruit.
Land Rehabilitation Value: E, H, W; useful on heavy, wet soils; fruits provide
food for wildlife.
Prooaoation:
Seed: a)

Availability and collection: fruits ripen in Sept. ana Oct.;
collect as soon as ripe as they will fall quickly.
b) Extraction and storage: extraction of seed as per fleshy fruit
method; crushing followed by soaking in water helps separate the
seed; will store dry at least 1-2 years without viability loss;
225 seeds/4-ml spoon.
c) Germination treatment: c.s. 60-90.
Softwood cuttin s: May or early June in sandy soil with hormone
treatment Taylor and Taylor 1980).
Hardwood cuttings: in late fall, rarely successful.

Culture/Establishment: seedlings respond well to pricking-out into 3-1/4 inch
pots; no serious problems encountered with disease.
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12.

PHILAOELPHUS LEWISII Pursh

Common name: Mock-orange
Family: Hydrangeaceae
Distribution: most common at low elevations up to 1000 m; southern B.C. from
southern Vancouver Island east to the Okanagan and Similkameen valleys and the
west and east Kootenays; north to Lillooet and Shuswap lakes.
Habitat: well-drained soils and rocky soils on open slopes, talus slopes and
in gullies, usually in full sun or partial shade; on semi-desert and sagebrush
areas in the southern Interior.
Habit: erect, loosely branched, fibrous rooted deciduous shrub with tendency
to overarching branches in older specimens, 1-3 m (Interior) to 4 m (Coast);
forms a cluster of upright main stems; young branches glabrous, chestnut
brown; leaves light green, opposite, ovate, with a few marginal teeth; surface
variably rough to touch; 3 main veins diverge from near the base; large white
(2-4 cm) fragrant flowers, 3-11 in terminal racemes on lateral branches.
Fruits: an ovoid pointed capsule 6-10 mm long, opening at the apex, many
seeded.
Seeds: fine slender, 3 mm long and pale brown.
Land Rehabilitation Value: E, H; useful on dry, poor soils; has a possible
advantage in its relatively low density canopy for forest regeneration sites;
good browse species for deer and elk; landscape ornamental.
Propagation:
Seed: a)
b)

c)

Availability and collection: seed ripens Sept. and Oct.,
remaining in capsules until scattered by wind.
Extraction and storage: by crushing or shaking ripe capsules in
a strong paper bag or bottom of a box, then screening out
debris; cleaned seed averages 3 500 000-8 000 000/lb or
9600/4-ml spoon.
Germination treatment: c.s. 60-75 days at 5°C; mix with sand and
sow thinly; germination usually high.
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12.

PHILADELPHUS LEWISII (cont.)
Softwood cuttings: over 90"/o success under mist propagation in June;
will work in a cold frame or low tunnel with plastic.
Hardwood cuttings: winter-stored cuttings should be struck in a
shaded cold frame in early spring, preferably with bottom heat; in
authors' experience 90"/o callusing or prerooting was obtained in
stored cuttings but many failed to root after lineout.

Culture/Establishment: seedlings very small and delicate and prone to
damping-off; best pricked-out when they have at least 3 leaves; give partial
shade for first 4 weeks and be sparing with water; easily transplanted bare
root (Taylor 1972).
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13.

PHYSOCARPUS MALVACEUS (Greene) C.E.O. Kuntze

Common name: Mallow Ninebark
Family: Rosaceae
Distribution: south central B.C. east of the Cascades to at least 1200 m; very
abundant on mountains east of Christina Lk. and scattered on drier regions
around Kootenay Lk., Elko, Fruitvale.
Habitat: dry canyon bottoms, rocky slopes and sandy areas in open Ponderosa
pine or Douglas-fir forest; in areas with hot dry summers and moderately low
rainfall; always on well-drained soils which are nearly neutral; in full
sunlight.
Habit: rhizomatous low shrub 0.5-2.0 m with main stems that are light grey;
shreddy bark peels in layers; alternate leaves palmately 3-5 lobed,
double-toothed, 3-6 cm long, turning bright russet red in the fall; small
white flowers in dense rounded terminal clusters about 2 cm across.
Fruits: clusters of persistent brown flattened bracts tenaciously enclosing
the paired seeds; fruit is an inflated follicle resembling a bellows,
follicles are in pairs and are pubescent; 2-5 seeds per follicle.
Seeds: pale brown, shining, 2 mm long.
Land Rehabilitation Value: E, W; a tough, tenacious low shrub suitable for
hot, dry slopes.
Prooagation:
Seed: a)

b)

c)

Availability and collection: ripening early Sept. and then
retained on the shrubs for a long time, often throughout the
winter; follicles seldom fall of their own weight but are
gradually dislodged by wind or snow; during ripening fruits turn
from pale green to pale brown; collection by hand picking the
dry bunches of old flower heads.
Extraction and storage: seed is not readily separated from the
chaff or debris; use a rolling pin to break the bracts, then
sieve #10 (2.00 mm), #12 (l.18 mm), and mesh #25 (.707 mm) to
separate the seed from debris; may be stored dry at room
temperature or lower; cleaned seed averages 756 000/lb or
1900/4-ml spoon.
Germination treatment: fall sow or c.s. 75-100; authors obtained
moderate germination.
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13.

PHYSOCARPUS MALVACEUS (cont.)
Softwood cuttinos: both B.C. species of Physocarpus have been
considered easier to propagate from cuttings than from seeds
(Schopmeyer 1974) but authors obtained only 34% rooting from a trial
of ~· capitatus in early July; take nodal or healed cuttings in late
June or July, 7-12 cm long.
Hardwood cuttings: cultivated species said to be easy (Wyman 1971).

Culture/Establishment: seedlings slow to establish after pricking-out, then
become compact, sturdy plants.
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14.

FRUNUS EMARGINATA (D. Douglas ex W.J. Hooker) Walpers (2 vars. EMARGINATA
and MOLLIS)

Common

name~

Bitter Cherry

Family: Rosaceae
Distribution: southern B.C. and Vancouver Island at lower elevations, to 55° N
(but not in Queen Charlotte Islands); eastwards to the Kootenay and Arrow
lakes region and the North Thompson and Shuswap valleys in the Interior Wet
Belt, to 1220 m in Manning Park and easterly locations.
Habitat: prefers moist, sparsely wooded areas along streams, in open woods
and, as an early colonizer, in cutover areas; often on poor dry soils; prefers
well-drained and slightly alkaline soils; not shade tolerant.
Habit: varies from a shrub, 1-6 m tall on poor dry soils at higher elevations,
to a spreading tree 9-15 m; can form thickets; no tap root but has a
widespread root system which sprouts new growth; young bark is deep reddish
purple, older bark horizontally banded and peeling; leaves ovate, dark green,
more or less glabrous, finely serrate on the margins, 2-5 cm long and slightly
folded along the midrib; white fragrant flowers are clustered along the twigs.
Fruits: fleshy red to black ovoid berries in long clusters, 6-12 mm diameter.
Seeds: large, globose, 8-9 mm long, grooved, stony.
Land Rehabilitation Value: able to colonize poor soils at higher elevations in
the Interior and to reproduce from root sprouts, colonizes cutover and burned
over land; foliage and bark release hydrocyanic acid upon hydrolysis and
therefore may have poisonous effects on stock; a good browse species; reported
to have nitrogen fixing nodules on the roots (Taylor and Taylor 1981).
Propagation:
Seed: a)

Availability and collection: ripens between mid-June and Sept.
according to altitude; dark colour indicates ripeness.
b) Extraction and storage: extraction as per fleshy fruit, use
caution and low speed in the blender method; cleaned seed
averages 4100-8800/lb or 40/4-ml spoon.
c) Germination treatment: the recommended w.s. 60/ c.s. 120 failed
for two separate collections; natural overwintering in a cold
frame under coastal conditions resulted in good germination;
seeds are very attractive to rodents.
Softwood cuttings: take nodal or heel cuttings in mid-summer as the
bases of the shoots firm up (Taylor and Taylor 1981).
Hardwood cuttings: not known to be successful.
Root cuttings: probably successful.

Culture/Establishment: seeds sensitive to drying out during or after
stratification period.
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15.

PRUNUS VIRGINIANA Linnaeus (2 subsp. DEMISSA and MELANOCARPA)

Common name: Chokecherry
Family: Rosaceae
Distribution: from the Coast to drier sites of the Interior where it is much
more widespread; from the Peace River district southwards; sparse occurrence
near south end of Vancouver Island; extends to 1200 m in southern Interior.
Habitat: in dry Interior habitats with sunny slope exposure and well-drained
soil but situated where subsurface moisture present; occurs on soils that are
moderately acidic to moderately alkaline (Plummer 1977).
Habit: a shrub to 3 m, or small tree to 6 m, frequently in clusters from root
sprouts forming quite dense stands; grey-brown bark and thin straight twigs;
leaves smooth oval, alternate, pointed, finely toothed, 4-8 cm; white flowers
12 mm wide in long (to 10 cm) unbranched racemes.
Fruits: long clusters of dark purple to black shiny berries 8-11 mm long on
the smaller twigs; l seed per berry.
Seeds: large 7-8 mm, pale brown with smooth hard seedcoat.
Land Rehabilitation Value: H, W, S, E; good in hot dry areas; reportedly good
for soil stability (Plummer 1977); recommended for dune stabilization
(Schiechtl 1980); will tolerate slightly saline soils in Alberta; preferred
berries for several bird species, browsed by deer and elk.
Propagation:
Seed: a)

Availability and collection: mid-Aug. to early Nov. according to
site; easily collected by hand stripping from low bushes.
b) Extraction and storage: easily cleaned as per fleshy fruit but
very ripe seed has a tendency for the hard seedcoat to split
during processing; can be stored at least 5 years if dry, in
sealed containers; cleaned seed averages 3000-8400/lb or 80/4-ml
spoon.
c) Germination treatment: c.s. 100-120 (watch for pregermination in
the trays), or fall sow l cm deep; because the seed is very
attractive to rodents, traps or bait should be set close to
these trays.
Softwood cuttings: should root easily (Wyman 1971).
Hardwood cuttings: not recommended.

Culture/Establishment: germination and initial growth is rapid from the large
seed; after initial rapid growth of germinants there is a tendency for early
cessation in the first season; hence two growing seasons may be necessary to
achieve a plant of adequate planting size.
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16.

RIBES LACUSTRE (Persoon) Poiret in Lamarck

Common name: Black Swamp Gooseberry
Family: Grossulariaceae
Distribution: general throughout B.C. from Alaska southward in tne mountains
and at moderate elevations.
Habitat: moist woods and stream banks to drier forest slopes or sub-alpine
ridges; often on spring seepage sites which become dry in late summer.
Habit: shrubs 0.5-1.5 m high with weak upright stems bearing clustered nodal
spines and numerous scattered bristles; alternate simple leaves 3-8 cm wide
with 5 "maple leaf"-like lobes; clusters of 5-12 reddish flowers which droop.
Fruits: hanging loose clusters of purple-black slightly glandular bristly,
juicy berries; many seeds per berry.
Seeds: small, 1-2 mm with one rounded end.
Land Rehabilitation Value: H, F; good colonizer for open to shaded seepage
slopes; problem is its alternate host status for White Pine Blister Rust, but
this is not necessarily of significance in an area where R. lacustre is
already abundant.
Prooagation:
Seed: a)

Availabilitv and collection: fruit ripens from late July to late
Sept.
b) Extraction and storage: extraction as per fleshy fruit;
viability good after 17 years storage; cleaned seed averages
515 000/lb or 2800/4-ml spoon.
c) Germination treatment: c.s. 120-200; or 5-minute soak in 2-10%
sulfuric acid, followed by post-sowing temperature of
alternating 25°C during the day and 5°C night; or fall sow.
Softwood cuttings: semi-mature shoots 10-15 cm long in June/July.
Hardwood cuttings: Oct./Nov. (Sheat 1948).

Culture/Establishment: seedlings slow-growing and often require two seasons
before ready for outplanting.
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17.

ROSA ACICULARIS Lindley subsp SAYI (Schweinitz) W.H. Lewis

Common names: Prickly Rose
Family: Rosaceae
Distribution: Interior from Hope eastwards and from Alaska southwards to
fairly high elevations.
Habitat: openings in woods and forest margins; will thrive in moist soils but
a preference for heavy loams and slight acidity.
Habit: rhizomatous slender loosely branched, arching shrub 2-12 m tall; twigs
usually densely covered in straight unequal prickles; no clear difference in
infrastipular prickles; leaves pinnate with 5-7 ovate, serrate leaflets,
1.5-4.5 cm long; flowers mostly singly on lateral branches, pink to deep rose,
4-6 cm diameter.
Fruits: globose to pear-shaped hip, 1-2 cm long, bluish to purplish when ripe.
Seeds: 15-25 per hip, 4 mm long, stiffly hairy and yellowish-brown.
Land Rehabilitation Value: E, H; hardy even in the far north; rhizomatous and
fairly deep rooted; hips provide some wildlife food; resprouts after fire;
tol~rates poorly drained soils and withstands flooding during growing season
in Alaska (Alaska R.D.C. 1977).
Prooagation:
Seed: a)

Availability and collection: hips should be gathered by picking
when slightly soft, not smooth and hard or shrivelled and dry;
usually best in Oct.; available from mid-Sept. to mid-Nov. or
later.
b) Extraction and storage: seed can be dissected out of the hips or
the fleshy fruit extraction method can be used but flesh tenos
to remain lumpy unless optimally ripe; if flesh is dry, presoak
in water for several days; cleaned seed averages about 50 000/lb
or 280/4-ml spoon.
c) Germination treatment: c.s. 90 is recommended but dormancy seems
difficult to break and sown seed often fails to germinate until
second season; acid treatment has not aided.
Softwood cuttings: 81% rooting obtained in late May under mist
propagation.
Hardwood cuttings: reported to root well from cuttings taken in Nov.
and plunged in a cold frame (Taylor 1978).

Culture/Establishment: seedlings prone to attacks of powdery mildew on leaves;
best partial control by not wetting the leaves when watering.

- 71 -

18.

ROSA GYMNOCARPA Nuttall in Torrey and Gray

Common name: Baldhip Rose
Family: Rosaceae
Distribution: widely distributed at lower elevations in open woods of southern
B.C. south of about 52 lat. and from the Coast to the Kootenays.
Habitat: rocky, exposed situations to dryish woods and wood margins in shade.
Habit: somewhat spindly stoloniferous shrub 0.6-1.6 m with slender stems;
paired very slender weak prickles and bristles; leaves alternate compound with
5-9 leaflets per leaf, stipules present at base of each leaf, leaflets 25 mm
long, elliptic, double serrate; flowers rose-coloured, usually solitary, each
small, 25 mm diameter.
Fruits: fleshy berry-like bright red hip, small 6-8 mm diameter, pyriform or
almost spherical; 1-7 achenes/hip, blunt-ended without a terminal calyx
(bald-hip).
Seeds: beige hairy achene, 4-5 mm long with two flattened sides separated by a
longitudinal groove.
Land Rehabilitation Value: E, H; stoloniferous habit has some value for
rehabilitation in suitable well-drained, shady habitats.
Propagation:
Seed: a)

Availability and collection: mid-Aug. to end of Sept.; dispersal
mostly by birds and mammals; hips can be hand picked soon after
the dark green colour fades into a reddish colour but as the
hips disappear from the plants quite rapidly they should be
picked promptly; fruits collected shortly after ripening may
germinate more readily than those allowed to dry out in the hip.
b) Extraction and storage: flesh of the hip may be dry and require
soaking in water before removing the seeds as per fleshy fruit;
can be stored at least 4 years; cleaned seed averages 28 000/lb
or 200/4 ml spoon.
c) Germination treatment: w.s. 60/c.s. 60 (watch for pregermination
in bag); or fall sow.
Softwood cuttinfs: have been successful with Rosa acicularis
(Hernandez 1972 .
Hardwood cuttings: probably successful from new wood in Oct.-Nov.

Culture/Establishment: seedlings and plants susceptible to powdery mildew,
avoid wetting the foliage when watering the plants as surface water aids the
spread of this disease.

- 72 -

19.

RUBUS PARVIFLORUS Nuttall subsp. PARVIFLORUS

Common name: Western Thimbleberry
Family: Rosaceae
Distribution: common across the south of B.C. north to about 55 lat. and east
to Rocky Mtns.; from sea level to moderately high elevations at Coast and to
1500 m or more in Interior.
Habitat: damp shady or open situations along the edge of woods, forest
openings, avalanche tracks, old roads, and road banks; east of Cascade Mtns.
often found in quite dry places although creek bottoms and moist slopes are
preferred.
Habit: strongly rhizomatous shrub 1-2 m high, taller on the Coast; stems erect
becoming semi-prostrate; unarmed with flaking bark; large 10-20 cm wide
"maple leaf"-shaped 3-7 lobed leaves are particularly noticeable; clusters of
3-11 conspicuous white flowers almost 5 cm diameter.
Fruits: dull red aggregate of hairy drupelets resembling a berry.
Seeds: small 2 mm long, pale pink to beige, with wrinkled net-like surface;
manv seeds per fruit.
Land Rehabilitation Value: recommended for dune stabilization (Schiechtl
1980); rhizomatous and invasive habit is useful on moist slopes and creek
banks.
Propaqation:
Seed: a)

Availability and collection: fruits ripen July to mid-Sept.
according to elevation; fruits fall quickly upon ripening and
some diligence is required to obtain moderate quantities at
higher elevations.
b) Extraction and storage: pulp is readily removed from the seeds
as per fleshy fruit.
c) Germination treatment: c.s. 90; germination results are variable
(maximum 62%); for other Rubus species a fairly long (30-60
minutes) sulphuric acid soak has been recommended followed by
30-90 days c.s., or direct fall sowing; or w.s. 90/c.s. 90;
authors' results with acid have been conflicting.
Softwood cuttings: not known.
Hardwood cuttings: can propagate by division or pieces of rhizome in
spring.

Culture/Establishment: seedlings susceptible to white fly; treat with Safer's
Insecticidal Soap; also prone to spider mite infestation.
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20.

RUBUS SPECTABILIS Pursh

Common name: Salmonberry
Family: Rosaceae
Distribution: from the Coast eastwards to the crest of the Cascades; Alaska
southwards; mainly at low elevations.
Habitat: prefers moist to wet soil, swamps, stream banks, and mountain slopes
to moderate elevations; in the open or in shaded wood margins and openings.
Habit: thicket-forming shrub with an aggressive rhizome system; 1-3 m tall
with weak spines at the stem bases and shredding bark; leaves usually
3-foliate with ovate, acute-tipped leaflets, pubescent beneath, moderately
serrate on margins; flowers 1-2 in clusters, red to red-purple, 2.8-4.0 cm
diameter, appearing before the leaves.
Fruits: a drupe (compound berry); raspberry-like, yellow to reddish.
Seeds; hard; 3 mm long; surface pitted.
Land Rehabilitation Value: good primary colonizer of wet, swampy soils,
spreading raoidly; dense thickets resist effects of snow avalanches; provides
some cover and browse for smaller ungulates.
Propaqation:
Seed: a)

Availability and collection: fruits are ripe early in the season
from mid-June to mid-Aug. and soon drop from the branches.
b) Extraction and storage: extraction as per fleshy fruit methods;
seeds separate easily; cleaned seed averages 143 000/lb or
600/4-ml spoon.
c) Germination treatment: recommended c.s. 90 days is successful;
prior treatment with sulphuric acid 20-60 minutes also
recommended; outdoor fall sowing of cleaned seed gives good
germination following spring.
Softwood cuttings: 88% rooting obtained in a small sample taken in
June under mist.
Hardwood cuttings: cuttings taken in the fall and overwintered in a
cold frame gave 61% rooting success; but following year the same
method was very poor.

Culture/Establishment: prone to powdery mildew, control with Captan.
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21.

SALIX BEBBIANA Sargent

Common names: Bebb's Willow
Family: Salicaceae
Distribution: throughout the province, more commonly at moderate to high
elevation (to sub-alpine).
Habitat: grows along creeks or rivers and on damp or seepage slopes, also
found on drier sites away from water, usually in open habitats.
Habit: thicket-forming shrubs, to small trees, 2-4 (-10) m tall; finely hairy
twigs with deciduous, alternate, elliptic to narrowly ovate leaves with obtuse
to acute tip and entire margins; stipules small and deciduous; buds
single-scaled.
Fruits: catkins short stalked, more or less erect, appearing with the leaves;
capsules 5-9 mm, dehiscent.
Seeds: minute with silky hairs for wind dissemination, ripening and releasing
in a very brief time span (l-2 days).
Land 8ehabilitation Value: E, H, S, W; rapid growing and readily propagated
and is one of the best candidates for reclamation in B.C.; resprouts readily
after cutting back and layers readily if branches buried; tolerant of wet
soils; colonizes after fire and invades mine spoils; important browse for
moose and deer.
Prooagation:
Seed: a)

b)

Availability and collection: difficult; seed must be collected
as soon as fruits ripen, when capsules turn from green to
yellowish colour; frequent observation checks are necessary to
determine maturity as seed is suddenly and rapidly released
under favourable weather conditions; seeds from trees growing
near water may be gathered from drifts along the shore but the
seed should be collected as soon as possible after it has fallen.
Extraction and storage: it is unnecessary to separate the seed
from the opened capsules; maximum period of storage is 4-6 weeks
but germination rates drop off rapidly after 10 days for seed
stored at room temperature; moistened seed may be stored up to 1
month if refrigerated in sealed containers; number of cleaned
seed varies greatly with the species from 500 to 11 500/lo.
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21.

SALIX BEBBIANA (cont.)
c)

Germination treatment: seed does not contain stored food; under
favourable conditions seed germinates within a day (Garman
1970); seed dormancy has not been observed in any species;
germination percentages decrease rapidly with seed age; seed
must be sown immediately after collection; seedbeds must be kept
moist until the seedlings are well established.
Softwood cuttings: 100% rooting has been obtained under mist
(N.B.: species of Salix possess primordial root initials in the stem
and hence roots are easily produced on either hardwood or softwood
cuttings).
Hardwood cuttinos: 99% rooting has been obtained; cuttings best
gathered in fall or winter and stored cool; this is generally
accepted method of propagation; however, rooting success has varied
in our experience between species, and between batches collected on
different sites (in some cases down to 20"/o); variations may be a
function of habitat and shrub nutrient status.
Culture/Establishment: obtaining plants from cuttings is recommended rather
than using seed which must be picked at a critical time and handled rapidly;
material in cutting frames said to be prone to willow sawfly in Alberta (Cram
1976); cuttings lined out in field must not be left more than one season or
root damage will be severe when they are lifted for transplant.
Comments: There are more than 30 species of Salix in B.C. Their
identification is difficult because many flower before the leaves appear, male
and female flowers are on different shrubs, leaf and twig characteristics
often vary greatly with aqe, and hybridization is common (Hitchcock et al.
1971). Dormant twigs at time of gathering cuttings also render identification
difficult or imoossible.
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22.

SAMBUCUS RACEMOSA subsp. PUBENS (A. Michaux) House (2 vars ARBORESCENS
and LEUCOCARPA)

Common name: Western American Red Elder
Family: Caprifoliaceae
Distribution: coastal B.C. and Gulf Island Zone below 600 m north to Alaska,
Interior Wet Belt Zone and along Columbia River below 1000 m.
Habitat: moist soils, especially in open areas such as cutover coniferous
forests, disturbed habitats, and roadsides.
Habit: long, fleshy-rooted, clump-forming shrub 2-6 m tall with somewhat
glaucous young twigs, having pithy or hollow centres; leaves opposite,
pinnately compound, 13-25 cm with 5-7 fine-toothed leaflets, strongly pointed,
usually glabrous or hairy beneath on veins, strong odour when crushed; small
yellowish-white flowers, 6 mm wide in broad, upright many-branched cluster to
10 cm long.
Fruits: pyramidal, clusters of berry-like drupes, usually scarlet, 5-6 mm
across; 3 nutlets/drupe.
Seeds: golden nutlets, smooth or sometimes with pebbly surface, 3-4 mm

lon~.

Land Rehabilitation Value: H, W; fast growing and could be good primary
stabilizer; berries eaten by Robins and other birds and bears, foliage browsed
by deer.
Propagation:
Seed: a)
--

Availability and collection: mid-June-mid-Aug.
Extraction and storage: seed readily extracted as per fleshy
fruit; stores successfully at 41°C for several years
(Morrow et al. 1954); cleaned seed averaged 261 000/lb or
1000/ 4-mlspoon.
c) Germination treatment: seed can be sown in the fall soon after
collection of w.s. 30/c.s. 90 and sown in the spring; in either
case germination is often not complete until the second spring.
Softwood cuttings: 100% rooting success was obtained in a small test
batch of cuttings.
Hardwood cuttings: taken in Dec.-Feb., 15-20 cm long and healed
(Sheat 1948).
b)

Culture/Establishment: seedlings are susceptible to spider mite but cannot be
treated with Safer's Insecticidal Soap at the recommended rate, as this kills
them; young plants in containers must be allowed adequate root room or growth
is retarded; repot as soon as growth slows.
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23.

SHEPHERDIA CANADENSIS (Linnaeus) Nuttall

Common names: Soopolallie, Soapberry, Buffalo-berry
Family: Elaeagnaceae
Distribution: common and widespread throughout the province except uncommon on
Vancouver Island and in the Lower Mainland; from valley floors to 1550 m in
the southern Interior; occurs in the Pemberton region; absent from Queen
Charlotte Islands.
Habitat: open to wooded areas, commonly occurs on calcareous soils
(Van Dersal 1938; Dirr 1977); on dryish, well-drained soils; grows well in
northern regions, often as an understory in lodgepole pine forest.
Habit: deciduous or evergreen taprooted shrub 1-4 m with brown scurfy
branches; opposite ovate to ovate-lanceolate leaves, 1.5-6.0 cm long, that are
green above and brown scaly beneath, appearing as rusty brown spots; yellow
flowers without petals (1 to several) are borne in the axils of the branches
and appear with or before the leaves; male and female flowers are on separate
plants but some of the late flowers may be hermaphroditic.
Fruits: ellipsoid berry-like fruit, 4-7 mm long, semi-translucent fleshy red
(or occasionally yellow) berry, usually with light yellow "pock marks'',
surrounds a single achene.
Seeds: achenes 4-5 mm long, 2-3 mm wide; yellow to dark brown with a
longitudinal indented line.
Land Rehabilitation Value: H, W; actinorrhizal shrub caoable of fixing
atmospheric nitrogen, so is able to tolerate sites of low nitrogen status;
ability to survive after burial by moving soil (Schiechtl 1980); can form
dense thickets; cold and drought hardy; deep rooted; these characteristics
make it a desirable species for planting on dry disturbed sites in both sunny
and partly shady locations throughout B.C.; casually browsed by northern
white-tailed deer (Van Dersal 1938); berries eaten by grizzlies and
northwestern chipmunks.
Prooagation:
Seed: a)

Availability and collection: fruit ripens mid-July to early
Sept. according to elevation (ripening period is short before
berries drop); berries are abundant during certain years; since
there is only l seed per fruit a large quantity has to be picked
to obtain an adequate number of seed; in a poor berry year this
is tedious.
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23.

SHEPHERDIA CANADENSIS (cont.)
b)

Extraction and storage: berries can be left to soak in their own
juices for several days to facilitate cleaning; care should be
taken to prevent heating of the collected fruits by storing them
in a refrigerator in small volumes; berries should not be
allowed to dry out as it becomes extremely difficult to remove
the flesh from the achene; even with soft juicy berries, removal
of the pulp from the achene requires more time than with other
species having fleshy fruits; 280 seeds/4-ml spoon; can be
stored well, at least 3.5 years.
c) Germination treatment: 5- to 10-minute soak in sulphuric acid
followed by c.s. 30-90 before seed is sown in the spring; whole
berries have been sown immediately after collection in the fall,
but berries must receive adequate cold outside in order to
obtain good germination; this latter method is not recommended
in coastal locations with mild winters.
Softwood cuttings: a rooting success of 67% has been obtained;
establishment is slow.
Hardwood cuttinqs: not recommended at present.
Culture/Establishment: seedlings quickly develop a long, unbranched tap root
and should therefore be pricked-out quite early in development to minimize
root damage; must have adequate drainage and good root room; use deep cavity
containers (Soencer LeMaire probably best); seedlings and young plants
susceptible to leaf spot, Puccinia rust, and may show symptoms of boron
toxicity when average levels are present in the soil.
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24.

SORBUS SITCHENSIS M.J. Roemer (2 subsp. GRAYI and SITCHENSIS)

Common name: Sitka Mountain Ash
Family: Rosaceae
Distribution: throughout B.C. except the far northeast; mostly near sub-alpine
in the south but lower elevations northwards and along coast mountains; very
common in the mountains of the southern Interior.
Habitat: on open sites, such as the edges of woods or rockslides, in forest
openings, and in logged-over areas.
Habit: shrub to 4 m; sometimes there are only several thin grey-barked stems
with a sparse display of leaves and berries near the top; under more
favourable conditions a brushy thicket is formed; leaves deciduous, alternate,
pinnately compound with 7-11 leaflets, blunt-tipped and serrated near apex
only o~ to below the middle; small 6-mm white flowers borne as flat-topped
clusters 5-10 cm across.
Fruits: berry-like pome red or purplish, several in a broad cluster, 2-10
seeds per pome.
Seeds: 3-4 mm long, rust-brown; often many seeds are aborted at high
elevations.
Land Rehabilitation Value: H,E; Grosbeaks, Cedar Waxwings, Grouse, and other
birds consume the fruit and spread the seeds (Little 1980); a useful high
altitude shrub for exposed rocky soils.
Propagation:
Seed: a)

Availability and collection: "berries" can sometimes persist on
trees throughout the winter, especially in the north; collection
carried out from late Sept. to Nov.; collect as soon as fully
ripe to prevent losses to birds, but ensure that berries are
fully ripe and soft at higher elevations.
b) Extraction and storage: extraction of seeds as per fleshy fruit;
cleaned seeds average 66 000-175 000/lb or 400/4-ml spoon; seed
has been stored dry up to 8 years.
c) Germination treatment: c.s.90-140; many seeds are unlikely to
germinate until the second or third season if sown late, or
without adequate pretreatment.
Softwood cuttings: not known.
Hardwood cuttings: not known.

Culture/Establishment: seedlings are quite hardy and little susceptible to
insects and disease (Schopmeyer 1974), other than powdery mildew; they tend to
be of limited growth in the first season.
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25.

SPIRAEA DOUGLASII W.J. Hooker (2 subsp. DOUGLASII and MENZIESII)

Common names: Douglas' Spirea, Menzies' Spirea, Hardhack
Family: Rosaceae
Distribution: from the Coast to the Cascade Mtns. at altitudes usually below
900 m; low elevations throughout Coastal Forest and Interior Wet Belt zones.
Habitat: open sites with plenty of light; boggy, peaty ground and wet heavy
soils subject to annual flooding; margins of lakes and streams, swamps, bogs
and deltas.
Habit: shrubs 1.0-2.5 m high, spreading by rhizomes; branches reddish-brown
and striped; deciduous, alternate narrow-oblong leaves, 2.5-7.5 cm long with
coarse notches on top half; pinkish-red flowers borne in dense elongate
cylindrical panicles which are retained as dry pyramidal brown tufts in winter.
Fruits: dry, glabrous, beaked follicles.
Seeds: narrow, green to brown, less than 2 mm long.
Land Rehabilitation Value: w; ecological preferences, rhizomatous habit and
ease of propagation render it a prime candidate for wet stream bank and
seeoage site protection.
Propaaation:
Seed: a)

Availability and collection: seeds borne in a follicle, are shed
when the fruit becomes darker brown; seeds ripen in early Aug.
and persist in brown flower heads over winter but the number is
reduced as they slowly shed; seed is best collected during Aug.
and Sept.
b) Extraction and storage: the light dry seed is separated by
rubbing, sieving, and gentle blowing; it is not necessary to
completely separate the chaff from the seed as long as the
sowing density of the small seed can be controlled; due to their
very small size and fusiform shape, the number of cleaned seed
per pound probably numbers several million; could be 7000/4-ml
spoon.
c) Germination treatment: c.s. 60 or fall sow.
Softwood cuttings: 95% rooting has been obtained under mist in June.
Hardwood cuttings: 98% rooting was obtained in fall cuttings.

Culture/Establishment: a plant establishes quickly from a hardwood cutting; if
lined out in the spring, it can be lifted as sturdy, bare-root stock in the
fall of the same year for outplanting.
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26.

SYMPHORICARPOS ALBUS (Linnaeus) S.F. Blake (2 vars. ALBUS and LAEVIGATUS)

Common names: Common Snowberry, Waxberry
Family: Caprifoliaceae
Distribution: general throughout the province at low altitudes; limited to
600 mat the Coast and 1200 min the Interior (e.g. Anarchist Mtn.); one of
the most widespread shrubs in B.C.
Habitat: in dry open woods; wide range of habitat and moderately drought
tolerant but not very shade tolerant.
Habit: erect rhizomatous fibrous-rooted, multi-branched shrub 0.5-2.0 m high,
with upright slender branches; commonly as thickets in open habitat, on slopes
and road banks and rocky shorelines; once started it widens its hold by
rhizomes and suckers until a low bushy thicket forms; thin opposite leaves
2-5 cm long, oval to elliptic-oblong; small bell-shaped pinkish flowers borne
in terminal spikes or clusters.
Fruits: white waxy berry-like drupe, sub-globose 8-15 mm diameter in tight
clusters; distinctive waxy, white berries during the early winter months;
2 seeds per berry.
Seeds: elliptical, flattened, creamy white, 4-5 mm long, smooth.
Land Rehabilitation Value: H, W, E; not very deep rooted but its rhizomatous
spreading character, short dense habit, and wide distribution suit it for
reclamation purposes; has good resprouting ability; a browse species for deer
and elk.
Propagation:
Seed: a)

b)

Availability and collection: fruits ripen Aug. to late Oct. and
persist over winter though they slowly discolour, rot and
shrivel from frost; can be gathered in spring when berries are
shrunken and rotten.
Extraction and storage: as per fleshy fruit; fruit is macerated
with water and pulp and empty seeds are allowed to float away;
rotten berries are the easiest to macerate; cleaned seed
averaged 39 000-113 000/lb or 400/4-ml spoon; seeds viable after
at least 2.5 years storage.
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26.

SYMPHORICARPOS ALBUS (cont.)
c)

Germination treatment: nutlets are extremely difficult to
germinate because of a tough impermeable seedcoat and partially
developed embryo; w.s. for 90-120 has been used to soften the
seedcoat and then c.s. for 120-180 to induce embryo development;
sulphuric acid has been used to soften the seedcoat but the
resulting germination percentage was not as high (King 1947); or
fall sow but then the seed will not germinate until the second
season when germination rate is high.
Softwood cuttings: 79% rooting has been obtained.
Hardwood cuttings: 99% rooting was obtained; stem internodes are long
and shoots with only 2 nodes are successful; generally seedlings
develop into a better shrub form and tend to have a sturdier root
system than those from hardwood cuttings; this is due to the long
stem internodes of the latter and possibly also to their hollow stems
being susceptible to fungal rots.
Culture/Establishment: seedlings are susceptible to spider mite but this can
be controlled by using Safer's Insecticidal Soap.
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- 90 TABLE l.

Fruit collection periods for some British Columbia native species
Fruit type

Species
Acer glabrum var. douglasii

Dry seed

Alnus viridis ssp. sinuata

Dry seed

Amelanchier alnifolia vars.

Berry

Betula papyrifera vars.

Dry seeo

Ceanothus sanguineus

Dry capsule

Cornus sericea subspp.

Berry

Crataegus douglasii vars.

Berry

Holodiscus discolor subsD. discolor

Dry seec

Lonicera involucrata

Berry

Mahonia aquifolium

Berrv

Malus fusca

"oerrv"

Pniladelphus lewisii

Jry

Physocarpus malvaceus

Dry s::e::

c::i:;s_,~::

Prunus emarginata vars.
?runus virginiana subspp.

aerry

Rosa acicularis subsp. sayi
Rosa gymnocarpa

Hi::>

Rihes lacustre

5erry

Rubus parviflorus subsp. parviflorus

Berry

Rubus spectabilis

Berry

Salix bebbiana

Dry seed

Sambucus racemosa subsp. pubens vars.

Berry

Shepherdia canadensis

Berry

Sorbus sitchensis subspp.

Berry

Spira:ea douglasii subspp.
Symohuricarpos albus vars.

- - - - - - -- - - - -

Dry capsule
Berry
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TABLE 2.

Example of a stratification and sowing plan for British Columbia native shrub species in a Lower Mainland nursery

Ge:rm.
2nd

Soecies
Acer glabrum
var. douglasii

yearl

Prior
treatment
(minutes)2

w.s.3

C.s.4

Betula oapyrifera

95 C H 0
see page
31

Camus sericea
Crataegus douglasii

x

acid:30-40
optional

Holodiscus discolor
Lonicera involucrata
Mahonia aoui folium

x

Philadelohus lewisii

R~sa

acicularis

15-5-84

fall

1-12-83

1-4-84

fall

15-2-84

15-3-84

60

1-2-84

1-4-84

100

1-1-84

10-4-84

fall

l-3-R4

1-5-84

fall

120

15-1-84

l:'>-5-84

fall sowing oest

60

15-2-84

15-4-84

late fall

90

1-1-84

l-4-84

15-1-84

l-4-84

15-2-84

15-4-84

10-12-83

15-ll-83

acia: see
page 30

or

x

fall; or spring
wi tn lignt
provioea; see
page 66

fall

fall

15-1-84

30-3-8"

fall

15-1-84

15-)-84

fall sowing oes:

l'.:>-3-b4

fall

120200

15-1-84

2:'>-'.>-34

fall

90

15-12-83

15-3-84

fall

100

x

fall sowing best

30

120

60

Prunus virginiana

Ribes lacustre

15-12-83

75

Physocarpus mal vaceus

----------------

120

60

Prunus ernarqiri?.ta

Other
alternatives

120-180

1-5-83

60-90

Malus fusca

sown7

1-5-84

60

80

Date
to be

1-11-83

180

180

x

Ceanothus sanguineus

Date
c.s.6

-------------------------------------------

x

Alnus viridis
ssp. sinuata
Amelanchier alnifolia

Date
W.s.5

5-12-83

15-2-84

15-4-84

fal 1

Rubus oarvi florus

acid:30-60

90

1-1-84

1-"-8"

fall

Rubus spectabi lis

acid: 10-30
optional

90

1-1-84

l-4-84

fall

60

Rosa gymnocarpa

60

15-12-83

Salix sso.

sow

imm~oiately

after c0J...i.ect1,.fl

Sambucus racem'1sa
ssp. pub ens

x

Sheprerdia canadensis

x

Serbus sitchensis

x

30

8-1-84

30-90

acid: 5-10

90-140
60

Spiraea douglasii
Symphor icarpos albus

90

x

acid:
unreliable

90
120

120
180

1-9-83
1-9-83

8-2-84

8-5-;;4

fall

1-3-84

l-5-b4

fall

15-11-83

15-3-84

fall

15-2-84

l:'>-4-64

1-12-83
1-1-84

1-4-84
1- 7-84

fall
fall

-----------------------------------------------------------------------------------------------------------------------------------------------1
2
3
5
6
7

Germ. 2nd year = germination in the next calendar year following sowing.
Prior treatment = any specia 1 treatment given prior to stratification.
W.s. =warm stratification period (number of days).
C.s. =cold stratification period (number of days) (where two.
figures are given, success with both was experienced).
Date w.s. = suggested warm stratification date: day-month-year.
Date c. s. = suggested cold stratification date: day-month-year.
Oates staggered for ease of handling seedlings.
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TABLE 3.

Species recommended for hardwood cutting propagation

Species

Hormone use
recommended

Cornus sericea

Total rangel
of rooting
percentage2
23 - 92

Holodiscus discolor

yes

49 - 87

Lonicera involucrata

yes

4 - 77

Philadelphus lewisii

yes

64 - 90

Physocarpus capitatus

yes

71

Populus trichocarpa

63 - 99

Ribes lacustre

yes

86 - 94

Rosa acicularis

yes

38 - 85

Rubus leucodermis

yes

61

Salix sp.

20 - 99

Spiraea douglasii

81 - 98

Svmphoricarpos albus

27 - 99

lRange indicates different tests, usually in separate years.
2The lower ranges of the percentages indicated are hard to
explain but seem to correlate with decreased vigour and health
of stock plants or with sunny, dry weather conditions
immediately following field lineout.
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TABLE 4.

Species recommended for softwood cutting propagation

Species
Ceanothus sanguineus

Date taken for
highest rooting
percentage

Percentage
rootingl_

August

1 - 60

Cornus sericea

100

Lonicera involucrata

June

57 - 98

Paxistima myrsinites

June

61 - 84

Philadelphus lewisii

June

73 - 95

Physocarpus capitatus

July

34 - 93

Rosa acicularis

June

73 - 89

Rosa nutkana

June

81 - 86

Rubus spectabilis

June

88 -100

August

27 -100

June

20 -100

August

67 - 96

Salix sp.
Sambucus racemosa
Shepherdia canadensis
Spiraea douglasii

June

95

Symphoricarpos albus

June

66 - 79

Vaccinium parvifolium

June

61 - 86

lThe lower ranges of the percentages indicated are hard to
explain but seem to correlate partly with such problems as
heating or wilting during transportation of unrooted material.
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APPENDIX I
General planting media and containers
General seed germination medium
(1 bushel = a volume of 22 x 10 x 10 inches)
1 bushel loam soil
l bushel peat
l bushel sharp sand
Fertilizer to add for 3 bushels:
128 gm superphosphate
64 gm dolomite lime
12 gm Truban (fungicide)
Standard growing medium
4 parts peat
l part topsoil
5 parts perlite or styrochips
Fertilizer to add per bushel of medium:
174 gm (100 ml or 3 oz) dolomite lime
209 gm (130 ml or 5 oz) pulverized lime
12 gm (6 ml) fritted trace elements
142 gm (150 ml or 4 oz) of 18-6-12 Osmocote (this rate is reduced by
half if repotting is done in the very late summer)
Medium containing Osmocote should not be stored longer than two weeks
prior to use or root burning will occur.
Lime and fertilizers should be stirred into the perlite prior to mixing.
When seedlings are being pricked-out or rooted cuttings potted, they
should be watered with a dilute solution of 10-52-10.
Medium for softwood cutting propagation
3 bushels peat
3 bushels perlite
l kg dolomite lime (stir into perlite prior to mixing)
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APPENDIX I (cont.)
Seed germination mix for styro-8 and "Speedling" cavity blocks
3 parts peat
l part horticultural vermiculite
This is probably too moisture-retentive for dry habitat species such as
Ceanothus and Shepherdia.
Containers
(It is not the intention to exhaustively review the items available
commercially here, but merely to include a few suggestions that have been
used successfully during trials.)
Plastic pots for pricking-out and growing on:
2-1/4 and 3-1/2 inch square
Plastic containers:
Spencer Lemaire Rootrainers (Hilson and Tinus)
Styroblocks:
PSB-415 (80 cavity) and larger PSB-615 (45 cavity)
Mcconkey Deepots:
.
for extra deep root systems (Ceanothus)
Paper pots and plastic bag pots
For seedling germination:
"Speedling" styrofoam trays (128 or 200 cavities/tray)
"Koral" cells (plastic) 2-1/4" deep
4x5"
5x7"
or large trays 9xll"
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APPENDIX II

Occurrence of native shrubs suitable for revegetation in B.C., listed by
subzone and moisture regime for each forest region. (Prince Rupert Region
data not available at this time.)

1 As per B.C. Ministry of Forests subzone definitions.
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Occurrence of shrubs for revegetation in CARIBOO Forest Region

Soecies name

Subzone: moisture regime

Acer glabrum

PPBGg ( 5, 6) IDFa(5,6) IDFb(5)
ICHe(3,4) ICHh(2-5) ESSFh(2,3)
SBSc(2,3) SBSj(2,3) SBSk(2-4)
SBS1(2-5)

Alnus viridis ssp. sinuata

IDFa(4,5) IDFb(4,5) ICHe(4-6)
ICHh(4-6) MSundiff(3-5)
ESSFh(2-7) ESSFg(3-6) SBSa(3-6)
SBSb(3-6) SBSc(3-5) SBSj(3-5)
SBSk(3-6)

Amelanchier alnifolia

PFBGe(4, 5) PFBGg(4,5) IDFa(3-5)
IDFb(2-5) ICHe(2-4) ICHh(2,3)
ESSFh(2) SBSa(3-5) SBSb(l-5)
SBSc(2-5) SBSj(2-4) SBSk(l-5)
SBSl(l-5)

Arctostaphylos uva-ursi

PFBGe(4,5) IDFa(l-4) IDFb(l-4)
ICHe(l,2) ICHh(l,2)
MSundiff(l-3) ESSFh(l)
ESSFg(l-4) SBSa(l-4) SBSb(l-3)
SBSk(l-3) SBSl(l-3)

Betula papyrifera

IDFa(5) IDFb(5) ICHe(2-6)
ICHh(2-6) SBSb(2-5) SBSc(2-5)
SBSj(2-5) SBSk(l-5) SBSl(l-5)

Ceanothus sanguineus

IDFb(3)

Ceanothus velutinus

Not present

SBSb(3)

SBSk(3)
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Occurrence of shrubs for revegetation in CARIBOO Forest Region (cont.)

Species name

Subzone: moisture regime

Cornus sericea

PPBGe(5,6) PPBGg(5,6) IDFa(5,6)
IDFb(5,6) ICHe(5,6) ICHh(5,6)
MSundiff(5,6) ESSFh(5)
SBSa(5,6) SBSb(5,6) SBSc(4-6)
SBSj(4-6) SBSk(4-6) SBS1(4-6)

Crataegus douglasii

Not present

Holodiscus discolor

Not present

Lonicera involucrata

PPBGe(5,6) PPBGg(5,6) IDFa(5,6)
IDFb(5,6) ICHe(4-6) ICHh(4-6)
MSundiff(5,6) ESSFh(4-6)
ESSFg(5,6) SBSa(5,6) SBSb(4-7)
SBSc(4-7) SBSj(4-7) SBSk(3-7)
SBS1(4- 7)

Mahonia aquifolium

IDFa(4) IDFb(4,5) ICHe(2-4)
ICHh(2,3) SBSb(2-4) SBSc(2-4)
SBSj(2,3) SBSk(2-5) SBS1(2-5)
PPBGg(4, 5)

Malus f usca

Not present

Paxistima myrsinites

ICHe(l-5)
SBSb(l-4)
SBSk(l-5)

Philadelphus lewisii

Not present

ICHh(l-5)
SBSc(l-4)
SBS1(4,5)

ESSFh(l-4)
SBSj(l-4)
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Occurrence of shrubs for revegetation in CARIBOO Forest Region (cont.)

Species name

Subzone: moisture regime

Physocarpus malvaceus

Not present

Prunus emarginata

Not present

Prunus virginiana

IDFa(4,5)
SBSk(l-3)

Ribes lacustre

PP8Ge(5,6) PP8Gg(5,6) IDFa(5,6)
IDFb(5,6) ICHe(3-6) ICHh(3-6)
MSundiff(5,6) ESSFh(2-7)
ESSFg(3-7) SBSa(5,6) SBSb(5,6)
SBSc(4-7) SBSj(3-7) SBSk(5,6)
SBS1(4-6)

Rosa acicularis

IDFa(3-6)ICHh(l-5)
SBSc(l-7)
SBSk(l-7)

Rosa gymnocarpa

Not present

Rubus parviflorus

ICHe(4-7) ICHh(4-7) ESSFh(4-6)
SBSb(5) SBSc(4-6) SBSj(3-6)
SBSk(3-6) SBS1(4-7)

Rubus spectabilis

Not present

Salix bebbiana

IDFa(6,7)
ICHh(4-7)
SBS1(4-6)

IDFb(2,3)
SBS1(2-4)

IDFb(2-7)
SBSa(l-5)
SBSj(2-5)
SBSl(l-7)

IDFb(4-7)
SBSb(4-6)

SBSb(l,2)

ICHe(l-5)
SBSb(l- 7)

ICHe(4-7)
SBSk(4-6)
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Occurrence of shrubs for revegetation in CARIBOO Forest Region (cont.)

Soecies name

Subzone: moisture regime

Salix scouleriana

IDFa(6,7)
ICHh(4-7)
SBSc(3-6)
SBS1(4-6)

IDFb(4-7) ICHe(4-7)
ESSFh(3,4) SBSb(4-6)
SBSj (3-6) SBSk(4-6)

Sambucus cerulea

Not present

Sambucus racemosa ssp.
pubens var. arborescens

ICHe(5,6)
SBSc(5,6)
SBS1(5,6)

ICHh(4-6)
SBSj(5,6)

Shepherdia canadensis

IDFa(5,6)
ICHh(l-3)
SBSb(2-5)
SBSk(l-6)

IDFb(3-6) ICHe(2-4)
ESSFh(l, 2) SBSa(2-5)
SBSc(2-4) SBSj (l, 2)
SBSl(l-6)

Sorbus sitchensis

ESSFh(3-6)

Spiraea douglasii

ICHe(6, 7)
SBSc(6,7)

ICHh(5- 7)
SBSj(6,7)

ESSFh(6,7)

Symphoricarpos albus

IDFa(2-5)
SBSb(3,4)
SBSk(2-5)

IDFb(2-4)
SBSc(3-5)
SBS1(4-6)

ICHe(2-5)
SBSj(5)

Vaccinium membranaceum

IDFb(5) ICHe(l- 7) ICHh(l- 7)
ESSFh(l-6) SBSa(4,5) SBSb(l- 7)
SBSc(l-7) SBSj (1- 7) SBSk(l- 7)
SBS1(4,5)

SBSc(4,5)

ESSFh(3-6)
SBSk(5,6)

SBSj (4-6)
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Occurrence of shrubs for revegetation in KAMLOOPS Forest Region

Subzone: moisture regime

Soecies name

Acer glabrum

IDFa,b,c,d,e(5,6)
ICHm,v,w(2,3)

Alnus viridis ssp. sinuata

MSc(5)

Amelanchier alnifolia

PFBGd(l-4) PFBGf (3) IDFa(l-4)
IDFb(l-5) IDFc(l-4) IDFd(l-6)
IDFe,j(l-5) ICHrn(l-4) ICHw(l)
MSb(3) SBSm(2,3)

Arctostaphylos uva-ursi

IDFa 0-3) IDFb(l-4)
IDFc,d,e(l-3) ICHrn(l)

MSb(4,5)

IDFj(2-5)

SBSm(3,4)

Betula papyrifera

IDFj (2-5). ICHrn(2-4)

Ceanothus sanguineus

Rare

Ceanothus velutinus

Rare

Cornus sericea

IDFc,d,e,j(l,2)

Crataegus douglasii

Not present

Holodiscus discolor

Rare

MSc(l-3)

ICHm(5,6)
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Occurrence of shrubs for revegetation in KAMLOOPS Forest Region (cont.)

Subzone: moisture regime

Species name
Lonicera involucrata

IDFb,d,e,j(6) ICHm,v,w(6)
MSb,c(5,6) SBSm(5,6) ESSFd(6)
ESSFe,f,m,w(5,6)

Mahonia aquifolium

IDFa(l-5)
IDFe(2,3)
MSb(3)

Malus fusca

Not present

Paxistima myrsinites

IDFc(2-4) IDFd,e(l-5) IDFj(2-5)
ICHm,w(l-4) ICHv(l) MSb(3-5)
SBSm(l-4) ESSFe(l,2) ESSFf(l-4)
ESSFm(l)

Philadelphus lewisii

Rare

Physocarpus malvaceus

Not present

Prunus emarginata

Rare

Prunus virginiana

Rare

Ribes lacustre

IDFa,b,c,d,e,j(5,6) ICHm(5,6)
ICHw(5) ICHv(4,5) MSb,c(5,6)
SBSm(5,6) ESSFd(5,6)
ESSFe,f(4-6) ESSFm,w(2-5)

IOFb(l-3)
IDFj Cl-5)

IDFc, d (2-5)
ICHm(l-3)
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Occurrence of shrubs for revegetation in'KAMLOOPS Forest Region (cont.)

Species name

Subzone: moisture regime

Rosa acicularis

IDFb(3,4)

Rosa gymnocarpa

IDF j (l-4)

Rubus parviflorus

IDFc(5,6) lDFd,e(4,5) IDFj(3-5)
ICHm,w(4,5) MSb(4,5) SBSm(4,5)
ESSFe(6) ESSFf(5,6) ESSFm,w(5)

Rubus spectabilis

Not present

Salix bebbiana

Not present

Salix scouleriana

Not present

Sambucus cerulea

Not present

Sambucus racemosa ssp.
pubens var. arborescens

Rare

Shepherdia canadensis

IDFa(4) IDFb(l-4) IDFc(4)
IDFd(l-4) IDFj(3,4) ICHm(2)
MSb(3,4) SBSm(l-3)

Sorbus sitchensis

ICHm(2) ICHw(l,2)
ESSFw(2-4)

IDFj(2,3)

ICHrn(2)

1Cf-tn(2-6)

ICHv(l-3)
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Occurrence of shrubs for revegetation in KAMLOOPS Forest Region (cont.)

Species name

Subzone: moisture regime

Spiraea douglasii

Very rare

Symphoricarpos albus

PFBGf(5,6) IDFa(l-6) IDFb(4,5)
IDFc,d,e(2,3) IDFj(l-3) ICH:n(l,2)

Vaccinium membranaceum

IDFe(3,4) IDFj(2-4) ICH:n(2-4)
ICHv,w(l-4) MSc(4) MSb(2-5)
SBSm(l-6) ESSFd(3-6)
ESSFe,f(2-6) ESSFm,w(l-6)e
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Occurrence of shrubs for revegetation in NELSON Forest Region

Species name

Subzone: moisture regime

Acer glabrum

ICHal(l-3,5)

ICHb(3)

Alnus viridis ssp. sinuata

MSb(l,2,5)

Amelanchier alnifolia

PPBGc(D,1,5,7) IOFf(l-5)
IDFg3(0,l,3-5) MSa(0-4)
ICHal(0-5) ICHa2(1-3) ICHc(0-2)

Arctostaphylos uva-ursi

IDFf (0-4) MSb2(0-3)
IDFgl,2(3,4) IOFg3(0-4)
MSa(l,2) ESSFa(0-2) ICHal(0-2)
ICHc(0-3)

Betula oapyrifera

PPBGc(5,$) ICHal(4,5)
ICHcl,2(3-6) ICHb(3-6)

Ceanothus sanguineus

ICHd(l-3)

Ceanothus velutinus

ICHd(l,2) ICHal(l,2)
ICHa2(3,4)

Cornus sericea

PP8Gc(5-7) IDFg3(4-7)
ICHal(5-7) ICHb(5,6) IDFf(6,7)
MSa(5,6) ICHcl,2(4-6)

Crataegus douglasii

IDFf(6,7)

IDFf(3)

PPBGc(7)

ICHal(l-3)
MSa(3,4)

IDFg3(3,4)
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Occurrence of shrubs for revegetation in NELSON Forest Region (cont.)

Species name

Subzone: moisture regime

Holodiscus discolor

ICHal(O,l)
ICHd(O,l)

Lonicera involucrata

MSb2(5-7) ESSFe2(5,6)
IDFg3(5,6) MSa(2-7) ESSFa(2-6)
ICHc(4-6) ESSFc(5,6)

Mahonia aquifolium

IOFf(0-6) MSa(2-5) ICHcl,2(3)
IDFg3(3-6) ICHal(0-5)

Malus f usca

Not present

Paxistima myrsinites

IDFf(2-4) ICHal(0-7)
ICHcl,2(1-5) ICHb(0-4)
MSb2(0-4) ICHa2(1-4) ESSFc(O,l)

Philadelphus lewisii

ICHd(2,3) IDFf(2,3)
ICHal(l-4)

PPBGc(3,4)

Physocarpus malvaceus

ICHd(l-3) IDFf(3,4)
ICHal(l-4)

PPBGc(4,5)

Prunus emarginata

IDFgl,2(3,4)

Prunus virginiana

IDFgl,2(5)
PPBGc(5-7)

IDFf(l,2)

IDFg3(3,4)

IDFg3(2-4)
IDFg3(4,5)

IDFf(4,5)
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Occurrence of shrubs for revegetation in NELSON Forest Region (cont.)

Species name

Subzone: moisture regime

Ribes lacustre

IDFf(5-7) MSa(2-6) ICHal(5,6)
ESSFc(3-6) MSb2(4-7) ESSFa(0-6)
ICHcl, 2(4- 7)

Rosa acicularis

IDFgl,2(5)
ESSFa(0-2)

Rosa gymnocaroa

ICHal(0-2,4) ICHa2(1-4)
IDFf(3-5) IDFg3(4,5)

Rubus oarviflorus

IDFf(4-6) ESSFa(4,5) ICHal(4,5)
ICHa2(4,5) ICHb(4-6) MSb2(5,6)
ICHcl,2(3-6) ESSFb(4,5)

Rubus spectabilis

Not present

Salix bebbiana

Common in moister sites in all
subzones of the Nelson Forest
Region, ser2l, or wetland sites,
or receiving sites

Salix scouleriana

Less common than S. bebbiana but
similar in ecological distribution

Sambucus cerulea

ICHal(4,5)

Sambucus racemosa ssp.
pubens var. arborescens

ICHb(3-5) IDFg3(5,6) ICHa2(2-5)
MSa(2-5) ESSFa(4-6) ESSFc(2-6)
ICHal(3-5) MSb2(5,6)

IDFg3(4,5) MSa(l-6)
ICHal,2(4,5)

ICHb(3,4)
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Occurrence of shrubs for revegetation in NELSON Forest Region (cont.)

Species name

Subzone: moisture regime

Shepherdia canadensis

IDFg3(0-5) MSa(l-5)
ESSFa(0-4,7) ICHa2(1-3)
ICHcl,2(2,3) ESSFb(3-7)

Sorbus sitchensis

ESSFe2(2,4,5) ICHb(l-7)
MSb2(3-7) IDFg3(4-6) ICHa2(2-5)
ESSFc(2-7) MSa(3-5) ESSFa(2-6)
ICHal(2-5)

Spiraea douglasii

Rare; occurs only in wet sites
(bogs) in dry region subzones

Symphoricarpos albus

PPBGc(O,l,4-7) IDFf(l-6)
IDFg3(4-6) MSa(5) ICHcl,2(0-2)
and seral sites in the ICHa,
ICHd, MSb2

Vaccinium membranaceum

MSb2(3-6) ESSFe2(1-6) ESSFa(4,5)
ICHal(2-7) ICHcl,2(3-6) ICHb(0-4)
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Occurrence of shrubs for revegetation in PRINCE GEORGE Forest Region

Species name

Subzone: moisture regime

Acer glabrum

ICHf(2-6) ICHj(l-6) ICHk(2-6)
SBSh(4,5) SBSjl(3,4) SBSj2(3-5)
SBSe2(5) SBSf (2) SBSk3(l-4)
ESSFo(2,5,6)

Alnus viridis ssp. sinuata

SBSh(2,4) SBSe2(3,4) SBSf(2)
SBSk2(1-4) SBSk3(l-6)
SBSj2(3,4) ESSFh3(2-6)
ESSFn(4-7) ESSFo(2,4-7)

Amelanchier alnifolia

ICHj(l-4) ICHk(2,3) SBSh(2-6)
SBSjl(l-4) SBSj2(3,4)
SBSe2(l-5) SBSf(2-4) SBSk2(1-6)
SBSk3(1-6) BWBSd(3,4)
BWBSc(3,4) BWBSal(3,4)
ESSFh3(4) ESSFn(5) ESSFo(2,4)

Arctostaohylos uva-ursi

SBSh(l-3) SBSe2(2) SBSk2(1-4)
SBSk3(l-4) BWBSd(2-4) BWBSc(4)
BWBSal(l,2)

Betula papyrifera

ICHf(6) ICHj(6) ICHk(2-4,7)
SBSh(2-6) SBSjl(l-4) SBSj2(2-4)
SBSe2(3-6) SBSf(l-5) SBSk2(2-6)
SBSk3(3-6) BWBSc(3,4)
BWBSal(3-5) ESSFo(2)

Ceanothus sanguineus

Not present

Ceanothus velutinus

Not present
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Occurrence of shrubs for revegetation in PRINCE GEORGE Forest Region (cont.)

Species name

Subzone: moisture regime

Cornus sericea

ICHf(6) ICHj(2-6) ICHk(6,7)
SBSh(4-6) SBSjl(4-6) SBSj2(3-6)
SBSe2(3-6) SBSf (2-4) SBSk2(4-6)
SBSk3(3-6) BWBSc(4) BWBSal(3-6)
ESSFo(4,6)

Crataegus douglasii

Not present

Holodiscus discolor

Not present

Lonicera involucrata

ICHf (6, 7) ICHj (4-6) ICHk(S-7)
SBSh(4- 7) SBSjl (3- 7) SBSj2(3- 7)
SBSe2(3-7) SBSf(2-6) SBSk2(2-7)
SBSk3(3- 7) BWBSd(3- 7)
BWBSc(3- 7) ESSFh3(2-7) ESSFn(5)
ESSFo(4-7)

Mahonia aquifolium

SBSh(4)

Malus fusca

Not present

Paxistima myrsinites

ICHj(l,2) SBSh(3)
SBSk2(1) SBSk3(3)

Philadelphus lewisii

Not present

Physocarpus malvaceus

Not present

SBSk2(3,4)

SBSk3(3,4)

SBSe2(3,4)
ESSFo(4)
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Occurrence of shrubs for revegetation in PRINCE GEORGE Forest Region (cont.)

Species name

Subzone: moisture regime

Prunus emarginata

Not present

Prunus virginiana

Not present

Ribes lacustre

ICHf(3-6) ICHj(3-6) ICHk(2-6)
SBSh(4-6) SBSjl(3-6) SBSj2(3-6)
SBSe2(3-6) SBSf (2-6) SBSk2(1-6)
SBSk3(4-7) BWBSd(4-6)
BWBSc(4,6,7) ESSFh3(2-7)
ESSFn(3-6) ESSFo(4-7)

Rosa acicularis

ICHj(6) ICHk(2,6) SBSh(2-6)
SBSjl(2-6) SBSj2(3-6)
SBSe2(1-7) S8Sf(2,3) SBSk2(1-7)
S8Sk3(1-7) BWBSd(2-7)
BWBSc(3-r) BWBSal(l-6) ESSFo(7)

Rosa gymnocarpa

Not present

Rubus parviflorus

ICHf (3-6) ICHk(6) SBSh(3-5)
SBSjlC2-5) SBSj2(3-6)
SBSe2(3-6) SBSf(2-5) SBSk2(4,5)
SBSk3(3-5) BWBSd(3) BWBSc(5)
ESSFh3(3-5) ESSFn(4,6) ESSFo(4-6)

Rubus spectabilis

Not present

Salix bebbiana

SBSh(3-5) SBSk2(3,4,7)
SBSk3(3,4) SBSj2(3,4) BWBSd(2)
BWBSal(3-6) ESSFh3(4)

·.,,.: -··
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Occurrence of shrubs for revegetation in PRINCE GEORGE Forest Region (cont.)

Species name

Subzone: moisture regime

Salix scouleriana

ICHf (7) SBSh(l-5) SB5jl(2)
SBSj2(2,4) SBSe2(1-3)
SBSk2(1-7) 58Sk3(l-4) ESSFo(2,3)

Sambucus cerulea

Not present

Sambucus racemosa ssp.
pubens var. arborescens

ICHk(6) SBSjl(5,6)
SBSe2(6) SBSf(4,5)
ESSFo(5,6)

Shepherdia canadensis

SBSh(l-5) SBSjl(2,3) SBSj2(4)
SBSe2(1-4) SBSf(2) SBSk2(2-4)
SBSk3(1-5) BWBSd(2-4,6)
BWBSc(3,4) BWBSal(l-5)
ESSFh3(3) ESSFn(2)

Sorbus sitchensis

ICHf (l) ICHk(4) SBSjl(4)
SBSf(3-5) BWBSd(3,4) BWBSc(3)
ESSFh3(3-5) ESSFn(5) ESSFo(3-7)

Spiraea douglasii

ICHf(7) SBSjl(6,7)
SBSf(2-5) SBSk2(7)

Symphoricarpos albus

SBSh(4,5) SBSjl(3) SBSe2(1,5)
SBSf(2) SBSk2(3) SBSk3(3,4)
BWBSc(3,4)

SBSj2(4,5)
ESSFh3(4-6)

SBSe2(5,6)
SBSk3(3-5)
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Occurrence of shrubs for revegetation in PRINCE GEORGE Forest Region (cont.)

Species name
Vaccinium membranaceum

Subzone: moisture regime
ICHf(l-6) ICHj(l-7) ICHk(l-5)
SBSh(2,4,5) SBSjl(l-6)
SBSj2(2-5) SBSe2(1-6) SBSf(2-6)
SBSk2(l-5) SBSk3(l-6)
BWBSd(3-6) BWBSc(3-5)
ESSFh3(2-7) ESSFn(2-7) ESSFo(2-7)
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Occurrence of shrubs for revegetation in VANCOUVER Forest Region

Species name

Subzone: moisture regime

Acer glabrum

MHa,b(0-6) ESSFf(0-6) IDFe(2-7)
CDF(2-7) CWHc(l-7) CWHb(0-6)

Alnus viridis ssp. sinuata

MHa,b(3-6) ESSFf(3-6)
CDF(2-7) CWH(0-6)

Amelanchier alnifolia

ESSFf(0-5)
CWH(0-5)

Arctostaphylos uva-ursi

ATa(O,l) MHa,b(O,l) ESSFf(0-3)
IDFe(0-4) CDF(0-4) CWH (0-3)

Betula papyrifera

IDFe(2- 7)

Ceanothus sanguineus

ESSFf(0-3)

IDFe(0-4)

CDF(0-4)

Ceanothus velutinus

ESSFf(0-5)

IDFe(0-6)

CDF(0-6)

Cornus sericea

MHa,b(5-7) ESSFf(5-7)
CDF(6,7) CWH(5-7)

Crataegus douglasii

ESSFf(3-7)
CWH(3-7)

Holodiscus discolor

IDFe(0-4)

IDFe(2-6)

CDF(2-7)

IDFe(5-7)

CDF(0-4)

IDFe(2-7)

CDF(2-6)

CWHb(O- 7)

IDFe(6,7)

CDF(5- 7)

CWH(0-3)

- 115 -

Occurrence of shrubs for revegetation in VANCOUVER Forest Region (cont.)

Species name

Subzone: moisture regime

Lonicera involucrata

ESSFf(5-7)
CWH(5-7)

IDFe(6,7)

Mahonia aquifolium

ESSFf (0-3) IDFe(0-4) CDFb(0-4)
CDFa(0-4) CWHa,b,c(0-3)

Malus fusca

CDF(7)

Paxistima myrsinites

MHa,b(0-6) ESSFf(0-7) IDFe(2-7)
CDF(2-7) CWHa(l-7) CWHb(0-6)
CWHc Cl- 7)

Philadelphus lewisii

ESSFf (0-6) IDFe(2-7)
CWHc Cl- 7) CWHb(0-6)

Physocarpus malvaceus

IDFe(0-4)

Prunus emarginata

ESSFf (0-6)
CWH(O- 7)

Prunus virginiana

ESSFf (0-5) IDFe(0-6)
CWHc (0-6) CWHb(0-5)

Ribes lacustre

MHa,b(0-6) ESSFf(0-6)
CDF(2-7) CWH(0-7)

Rosa acicularis

ESSFf(0-6)

CDF(6,7)

CWH(7)

IDFe(2-7)

IDFe(2-7)

CDF(2-7)

CDF(2-7)

CDF(0-6)

IDFe(2-7)
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Occurrence of shrubs for revegetation in VANCOUVER Forest Region (cont.)

Species name

Subzone: moisture regime

Rosa gymnocarpa

ESSFf(0-5)
CWH(0-6)

IDFe(2-6)

CDF(2-6)

Rubus parviflorus

ESSFf(0-6)
CWH(0-7)

IDFe(2-7)

CDF(2-7)

Rubus spectabilis

MHa,b(5-7)

CDF(6,7)

Salix bebbiana

IDFe(2-7)

Salix scouleriana

ESSFf (0-5)
CWH(0-6)

Sambucus cerulea

IDFe(2-6)

Sambucus racemosa ssp.
pubens var. arborescens

ATa(l-7) MHa,b(l-7) ESSFf(3-7)
IDFe(5-7) CDF(5-7) CWH(5-7)

Shepherdia canadensis

ESSFf (0-5)
CWH(0-6)

IDFe(2-6)

Sorbus sitchensis

MHa,b(0-4)

ESSFf(0-5)

Spiraea douglasii

CDF(6,7)

CWH(5-7)

IDFe(2-6)

CDF(2-6)

CWH(5-7)

CDF(2-6)

CWH(0-6)

CDF(2-6)

CWHb(0-4)
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Occurrence of shrubs for revegetation in VANCOUVER Forest Region (cont.)

Species name

Subzone: moisture regime

Symphoricarpos albus

ESSFf(0-6) IDFe(2-7)
CWHa ,b, c(l- 7)

Vaccinium membranaceum

MHa,b(0-4) ESSFf(0-5)
CDF(2-6) CWH(0-5)e

CDF(2-7)

IDFe(2-6)

