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Preface 

A Guide to Agroforestry in BC was produced by the Small Woodlands Program of BC, an initiative 
of Forest Renewal BC. The Program is designed to encourage owners of private forest lands in BC 
to manage their properties in an economically and environmentally sustainable manner. 

This guide represents the combined efforts of many people. Contributors and reviewers 
included Richard Hallman, Don Whiteside, Tim Brigham, Geoff Ellen, Derek DiBiasio, and 
Detmar Schwichtenberg. Editing, design, and layout services were provided by Bev Bowden, 
Betsy Brierly, John Beerbower and TM Communications. 

All illustrations are used with permission.  

Thanks go to: 
• Natural Resources Canada, Canadian Forest Service, for permission to use illustrations and 

information from: Managing Your Woodland: A Non-Forester�s Guide to Small-Scale 
Forestry in British Columbia 

• British Columbia Ministry of Forests, for permission to use information from the Woodlot 
Licence Inventory Manual. 

For additional copies of this guide, or more information about the Small Woodlands Program 
of BC, please contact the provincial office in Smithers through any of the following:  

SMALL WOODLANDS PROGRAM OF BC Provincial Office 
Call toll free: 1.877.847.1830 or 
Email:  info@swp.bc.ca 
Mail: The Small Woodlands Program of BC 

Box 2179 
Smithers, BC  V0J 2N0 

Website address: www.swp.bc.ca  

  

mailto:info@swp.bc.ca
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Introduction 

Private landowners in British Columbia�like landowners everywhere�must find a 
balance between short-term income and long-term financial security, while at the 
same time taking care to maintain the environmental integrity of their land.  

Traditionally, agriculture has been used to generate immediate cash flow, while 
investment in trees and forestry have provided income for the long run. By 
combining agriculture and forestry, agroforestry can provide short- and long-term 
returns, as well as meet a growing interest in improved land stewardship. 

Agroforestry is not a new land-use practice but new information and techniques, as 
well as increasing environmental awareness, have provided new life for an old idea. 
While it�s not the answer in all situations, it has tremendous potential to re-direct 
your efforts towards financially viable and ecologically sustainable land 
management.  

About this Guide 

This illustrated guide is designed to provide easy-to-use information about 
agroforestry to forest or agricultural landowners in British Columbia with holdings 
from approximately eight to 4000 hectares. It is not intended to cover everything 
there is to know about all types of agroforestry in all parts of the province. Instead, 
the guide provides information landowners can use to make their own decisions 
about what agroforestry systems (if any) best suit their circumstances. 

Some landowners may already be practicing agroforestry, while others will be new to 
agroforestry as a land-use alternative. For those who do not own land, this guide can 
also help develop opportunities for agroforestry on public land, including woodlots, 
community forests, utility rights-of-way, urban greenways and urban forests.  
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How this Guide is Organized 
Information is divided into four parts. Part I provides an introduction and overview 
of agroforestry. Part II provides information and directions landowners can use to 
develop agroforestry systems on their land. Part III and Part IV provide plant 
information and other useful references and resources. 

Part I:  Agroforestry Systems 
Chapters 1 to 6 provide a general overview of agroforestry, and describe the five key 
agroforestry systems.  

Part II:  Agroforestry System Development 
In Part II users will find instructions for developing a comprehensive agroforestry 
development Workplan. Chapters 8 to 14 guide users through 23 steps that help them 
gather information they need to make good decisions about potential agroforestry 
options. Included is a pull-out Workplan for recording property information, 
management objectives, and business decisions. The main information-gathering 
steps are: 
1. Planning an agroforestry development 
2. Completing a site assessment 
3. Marketing agroforestry products 
4. Designing and managing agroforestry systems 
5. Building a five-year management projection and yearly activity schedule. 

Part III:  Crop Information 
To make good decisions about what plants to include in their agroforestry systems, 
landowners need to know as much as possible about their main plant options. The 
�Crop Sheets� provide detailed information about the description, habitat, 
management considerations, propagation and economic use of 63 trees and other 
marketable plants that can be grown in BC. 

Part IV:  Appendices 
The five appendices provide supplementary information.. The appendices are: 
• Appendix 1: Glossary � Definitions of agroforestry terms used in the guidebook 
• Appendix 2: Sources of Information � References and other sources of 

information on agroforestry and related topics. Includes lists of crop buyers, and 
suppliers of plant materials and equipment. 

• Appendix 3: Mapping � Information on aerial photos and forest cover maps. 
• Appendix 4: Hardiness Zones � Information that supplements the site assessment 

steps in chapter 9, especially climatic conditions and their impact on various plants. 
• Appendix 5: Inventory Information � Templates that guidebook users will need to 

do a non-timber forest product inventory, as well as supplementary information.  
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Chapter 1 
Agroforestry: An Overview 

In this chapter………… 
What is Agroforestry? . . . . . . . . . . . . . . . . . .  1 
How does it Work? . . . . . . . . . . . . . . . . . . . . .  2 
What are the Benefits? . . . . . . . . . . . . . . . . .  6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

What is Agroforestry? 

Agroforestry is a land management approach that deliberately combines the 
production of trees with other crops and/or livestock. By blending agriculture and 
forestry with conservation practices, agroforestry strives to optimize economic, 
environmental and social benefits. 

Intensive management of trees, non-timber forest crops, agricultural crops and 
animals on traditional forest and agricultural lands is the key to successful 
agroforestry.  

Agroforestry has been carried out in British Columbia for some time, although it has 
not been called agroforestry. The most widely recognized practice is the grazing of 
cattle and sheep in central Interior forests, both to feed the animals and to control 
weeds that compete with the trees. Another well-established agroforestry system 
combines grazing with sustainable Christmas tree production in the East Kootenay.  
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How Agroforestry Systems Work 

Agroforestry systems vary according to the resources available and the outcomes 
desired. Different management practices will yield different combinations of crops, 
products or functions (e.g., wind protection or soil stabilization). 

In BC, the five main management systems are: 
1. Shade systems: shade agroforests and forest farming 
2. Sun systems: sun agroforests and intercropping 
3. Silvopasture 
4. Integrated riparian management 
5. Timberbelts. 

Illustrations of these systems are provided on the following page. Chapters 2 to 6 
define these systems in greater detail and provide additional examples.  

Note: Some plantations in BC�hazelnuts, Christmas trees, hybrid poplars�are 
grown as monocultures and are not true agroforestry systems. However, 
agroforestry management practices can easily be applied to these crops. 
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Shade Systems 

Shade systems involve the intentional manipulation of 
trees, shrubs and ground vegetation to produce both 
timber and shade-requiring non-timber crops. 

 

Silvopasture 

Silvopasture systems combine 
trees with forage and livestock 
production. 

 

Integrated Riparian Management 

Integrated riparian management is the management of 
areas bordering waterbodies and watercourses to 
enhance and protect aquatic resources while 
generating economic benefits. 

 

Timberbelts 

Timberbelts consist of multiple 
rows of trees planted for both 
environmental protection and 
production of crops. 

 

Sun Systems 

Sun systems involve the planting of woody perennials 
with annual or other crops that require full sun. 
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Defining an Agroforest 

When a natural forest is managed to produce more or higher-quality crops, it 
becomes an agroforest. Activities that define an agroforest include: 
• removing competing plants (sell marketable materials) 
• adding mulches to control weeds and retain moisture 
• adding nutrients 
• adding irrigation 
• spacing, pruning and thinning trees and understorey plants (sell salvage if 

possible) 
• multiplying existing plants 
• introducing plants and trees from other sources 
• managing livestock. 

In addition to timber and other wood products, agroforests can yield non-timber 
forest products (NTFPs).  

 
 
NTFP category Examples 

wild edible mushrooms pine mushrooms, chanterelles, morels 
florals and greenery salal, red osier dogwood, cedar boughs, moss 
medicinals and pharmaceuticals devil�s club, yew bark 
wild berries and fruit huckleberries, blueberries 
herbs and vegetables fiddleheads, cattail 
landscaping/reclamation products transplants, seed 
craft products conifer cones, bark, twigs, moss 
miscellaneous NTFPs smoke woods, cedarleaf oil 

BC Non-timber Forest Products (after de Geus, 1995). 

Agroforestry is much more than 
harvesting of non-timber 
forest products, although the 
same crops may be involved. 
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Key Features of Agroforestry Systems 

Choice�not chance 

Agroforestry systems are designed, created and managed to yield a variety of 
marketable crops and environmental benefits. You determine your goals for the 
system and intentionally combine the necessary components to work towards those 
goals. 

It is important to note that the different agroforestry systems are not as distinct as 
they may seem. In fact, they are all closely related and interactive, and a combination 
of plants that is initially combined in one system, can develop over time into another 
system as the trees and other plants mature. 

Multiple goals 

Agroforestry systems meet a variety of needs. They can be designed to: 

• generate short-term cash flow 

• reduce costs of establishing a timber crop 

• improve micro-climates (e.g., reduce wind speeds) 

• restore riparian zones for environmental and economic benefits 

• conserve resources 

• bring unused land into production 

• increase forage for existing animals or new livestock. 

Constant change 

Agroforestry systems are more diverse than forestry and agriculture monocultures 
and more dynamic than traditional agricultural practices. By their very nature, 
agroforestry systems will change over time; trees will grow taller, they�ll cast more 
shade, and canopies will close in. Agroforesters need to look and plan ahead�
further ahead than is usually the case for many farmers. 
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Benefits of Agroforestry 

At a time when society is re-examining agricultural, forestry and other land-use 
practices, agroforestry is generating increasing interest as part of a comprehensive 
solution. In particular, the search for more sustainable agricultural systems in North 
America and elsewhere has been a driving force behind agroforestry. A number of 
important benefits can be derived from agroforestry systems: 

More profit 
Well-designed agroforestry systems can increase revenue and decrease costs. For 
example, crop combinations that are well-adapted and compatible can generate more 
revenue per area planted than single species crops.  

Short-term income 
Non-woody crops can provide short-term income while high-value timber is grown 
simultaneously in the same system. 

Tax advantages 
Growing farm crops may allow a reclassification to farm land, with a resulting 
property tax reduction. 

Less risk 
Agroforesters can substantially reduce their risks by diversifying because growing a 
variety of crops spreads the risk. In addition, the variety in number and function of 
crops provides ecological stability making it less likely that pest or disease infestation 
will damage the entire system. 

In contrast to more traditional thinking, mixing trees and other crops can actually 
enhance production if the system is properly designed. It�s important to remember 
that planning and managing a diverse agroforestry system requires a long-term 
outlook and careful planning. 

Enhanced environment 
Agroforestry provides a number of ecological and production benefits. First, soil 
quality and productivity can be enhanced through reduced erosion, recycling of 
nutrients through leaf litter decomposition, and the planting of crops that fix nitrogen 
needed by other crops. 

Second, agroforestry systems can modify micro-climates by using trees to protect 
crops and animals from weather extremes. Third, agroforestry systems can improve 
water quality by reducing nutrient flows into waterways, providing shade to lower 
water temperatures and by providing sources of food and habitat for fish. 
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Better use of land 
Arable land is fairly limited in BC, yet the land that is available is often under-
utilized. Agroforestry can make better use of under-utilized land, especially by 
improving productivity on land considered marginal for agricultural production. In 
addition, agroforestry can produce agricultural and other non-wood crops from 
woodland without impeding timber growth. 

Multi-storey* agroforestry systems produce more crops from a piece of land and 
capture more of the available light and nutrients than mono-crop systems. Steven 
Sharrow, a range management professor at Oregon State University, found that 
one acre of grass-legume/Douglas-fir silvopasture produces as much forage and 
timber as 1.6 acres of similar forest and pasture alone. 

With good planning, agroforestry can achieve better results without the ecological 
costs that may arise from single-crop agriculture or forestry.  

Improved communities 
When agroforestry meets the economic objectives of individual landowners, spinoff 
benefits to society will follow. Successful land-use strategies create sustainable 
production systems, maintain biological diversity, protect water resources and 
increase fiber production from private lands.  

                                                      
* Note: �multi-storey� refers to growing a variety of crops in layers. 
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Chapter 2 
Shade Systems: 

Shade Agroforests and 
Forest Farming 

In this chapter………… 
What are Shade Systems? . . . . . . . . . . . . . . .  9 
Shade Agroforests. . . . . . . . . . . . . . . . . . . . . .  10 
Forest Farming . . . . . . . . . . . . . . . . . . . . . . . .  11 
Advantages and Disadvantages of Shade Systems .  11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

What are Shade Systems? 

Shade systems are created when shade-requiring or shade-tolerant crops are 
intentionally managed under a closed tree canopy. Shade agroforests and forest 
farming are the two shade systems best suited to agroforestry in BC. They are usually 
established in an existing woodland. The two systems are very similar, though shade 
agroforests tend to be extensive, while forest farming is more intensive.  

Numerous marketable plants can be produced in shade. They include: 
• medicinal plants, such as ginseng and golden seal 
• food products, such as fiddleheads 
• species for landscaping, such as ferns 
• floral greens, such as salal and beargrass 
• craft products, such as cones, twigs and moss. 
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Shade Agroforests 

A shade agroforest is a forest in which the overstorey (plants that form a canopy) is 
managed to shade the understorey (plants growing near the ground). The overstorey 
and understorey may be either native to the area or introduced.  

You may decide to maintain or 
enhance your crops through 
selective harvesting, pruning or 
other simple management 
techniques, although input to the 
system in financial investment, 
labour and equipment is generally 
minimal.  

Shade agroforests tend to be 
extensive rather than intensive. 

 
Intensive Systems Extensive Systems  

• higher labour, investment and 
returns 

• intensively managed 

• generally used on smaller areas 

• usually target high-value crops. 
 

• lower labour, investment and 
returns 

• less intensively managed 

• probably best-suited to larger 
acreages. 

 
 
Example: Raising shiitake mushrooms 
on logs under a forest canopy. 

 
 
Example: Management and harvesting 
of floral greens under a canopy. 
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Forest Farming  

Forest farming involves more intensive management of trees, shrubs and ground 
plants than shade agroforests. You may need equipment to remove existing 
understorey vegetation, and you may want to introduce valuable understorey plants 
such as ginseng, golden seal, black cohosh, ostrich fern or mushrooms such as 
shiitake or reishi. 

Forest farming systems can start life as natural forests or as open farm fields; either 
way you will end up with a closed canopy stand of trees. Planting an open field may 
mean starting with a sun system (see Chapter 3: Sun Agroforests and Intercropping) 
such as intercropping until the trees are large enough to produce adequate shade for 
the understorey plants. 

Advantages and Disadvantages of Shade Systems 
Advantages Disadvantages 

• immediate harvest of existing material is 
possible from existing woodlands 

• high humidity and cooler temperatures under 
trees allow for a variety of different plantings 

• under-utilized shade land is put into production. 

• markets for some products are not yet fully 
developed 

• plants must compete with trees for moisture 
and nutrients 

• plants needing higher levels of light cannot be 
grown. 

 

Note: Detailed management information can be found in Chapter 13: Agroforestry 
System Design and Management. Information on individual plants can be 
found in Part III: Crop Sheets. 
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Chapter 3 
Sun Systems: Sun Agroforests 

and Intercropping 

In this chapter………… 
What are Sun Systems? . . . . . . . . . . . . . . . . .  13 
Sun Agroforests . . . . . . . . . . . . . . . . . . . . . . .  14 
Intercropping . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Advantages and Disadvantages of Sun Systems . .  15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

What are Sun Systems? 

A sun system is managed for crops that grow between trees and require full sun to 
mature and become marketable. Sun agroforests and intercropping are both sun 
systems. They differ in that sun agroforests are established in existing forest, with 
trees in random patterns, while trees in intercropping systems are planted in rows for 
easier management. 

Crops that can be produced in full sun include: 
• horticultural plants, such as tomatoes and corn 
• forages, grains and oilseeds 
• tree crops such as plums and nuts 
• Christmas trees 
• shrubs, such as berries 
• trees for lumber and woodfibre products. 
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Sun Agroforests 

A sun agroforest is an agroforest developed when the plants you want to enhance 
require sun (e.g., most berry crops) or when your trees do not produce enough shade 
(as with stands of pine in drier areas of BC). If your objective is to create a shade 
agroforest but your trees are too small or too far apart, you may have to begin with a 
sun agroforest and gradually move to a shade system once the trees are large enough. 

Intercropping 

Intercropping is planting woody 
perennials (trees, shrubs) with 
annuals or other crops. The taller 
tree or shrub crop grows in rows, 
blocks, clumps, grids or individual 
arrangements to create open canopy 
(full sun) conditions for other crops.  

Note: The biggest advantage to a 
row design is that standard 
farm equipment can be used 
in crop production. 

Many of the intercropping systems developed in eastern Canada and the US grow 
high-value trees such as black walnut or black cherry with other crops on agricultural 
fields. These systems are managed intensively to produce grain, hay, berries, 
vegetables or herbs for profit during the years that the tree crops take to mature. 
Other plantings have been established using short-rotation trees such as hybrid 
poplar. Another alternative is to plant crops that mature in the short- to medium-term 
between newly planted or thinned trees on forest lands. 

As with other agroforestry developments, intercropping systems change over time. 
As trees grow and throw more shade, you can prune and thin them to maintain sunny 
conditions for the companion crops for as long as possible. Once shade levels have 
increased to certain levels, however, you can introduce shade-tolerant crops, such as 
forage legumes, grasses, ginseng, floral greens or mushrooms. When you are working 
under a canopy, your intercropping development has changed to a forest farming 
system (see Chapter 2: Shade Agroforests and Forest Farming).  
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Advantages and Disadvantages of Sun Systems 
Advantages Disadvantages 

• short-term cash flow from annuals 

• �sun� crops compete with weeds 

• crops such as alder and clover fix nitrogen to 
benefit other plants 

• trees act as windbreaks for companion crops 

• tree harvest results in substantial long-term 
payoff. 

• trees are an obstacle to cultivating 

• ground crops and vice-versa 

• trees close to companion crops 

• block the sun. 

 

Note: Detailed management information can be found in Chapter 13: Agroforestry 
System Design and Management. Information on individual plants can be 
found in Part III: Crop Sheets. 
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Chapter 4 
Silvopasture 

In this chapter………… 
What is Silvopasture? . . . . . . . . . . . . . . . . . . .  17 
Livestock in the Forest . . . . . . . . . . . . . . . . . . .  18 
Trees in the Pasture . . . . . . . . . . . . . . . . . . . . .  18 
Advantages and Disadvantages of Silvopasture . . .  19 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

What are Silvopasture Systems? 

Silvopasture systems combine trees with forage and livestock 
production. Trees and livestock benefit each other in well-
designed silvopasture systems. Owners of woodlots and 
pastureland have found that this land-use approach provides 
excellent opportunities for generating additional income. 

 
Livestock 

 

 Trees 

 

 Forage 

 

 

Crops and products that silvopasture systems yield include: 
• meat and dairy goods 
• forage and hay 
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• soft and hardwood lumber products 
• nuts, tree fruit and berry crops. 

To manage a silvopasture system, the landowner requires a knowledge of tree, cattle 
and forage interactions. Trees are managed to maintain adequate forage, while forage 
feeds livestock and benefits tree growth. Seeding is timed to give forage an 
advantage over native plants, and grazing is timed to minimize damage to seedlings.  

The two primary silvopasture strategies are: 
• Forest grazing � �livestock in the forest� 
• Intensive tree pastures � �trees in the pasture.� 

Forest Grazing: �Livestock in the Forest� 

Forest grazing introduces livestock and domestic forage to forest lands. This practice 
has already been used with some success for vegetation management on BC public 
range and forest lands. Young conifer forests and mature open-canopied forests can 
provide considerable forage for cattle and sheep, and many private woodlands have 
the potential to be transformed into forest grazing systems. 

Can livestock help trees grow faster? 

Research in drier parts of Oregon has shown up to 50% increase in conifer growth 
over 10 to 20 years with the integration of animals into the system. 

Why?  

Livestock grazing of the groundcover reduces competition for moisture between 
trees and other vegetation. 

Intensive Tree-pasture Grazing: �Trees in the Pasture� 

Where there�s a pasture in BC�whether on a coastal dairy farm or a ranch in the 
Interior�there�s an opportunity to plant a profitable timber crop. Tree-pasture 
grazing operations can often be successful for two reasons. First, because agricultural 
soils are usually deeper and more fertile than forest soils, more crop options for 
pasture tree planting activities are available. Second, the right choice of tree crop 
allows you to carry on a profitable livestock operation while creating a long-term 
investment in timber. 
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Advantages of Silvopasture Systems 
Advantages Disadvantages 

• nitrogen-fixing forage crops benefit trees 

• trees improve conditions for animals and crops 

• livestock address short-term cash-flow 
problems of forestry 

• livestock assist in site preparation and seedling 
growth by grazing competitive covers 

• some forage plants benefit from partial shade. 

• unmanaged livestock damage trees 

• fencing costs can be high 

• livestock management is labour-intensive. 

 

Note: Detailed management information can be found in Chapter 13: Agroforestry 
System Design and Management. Information on individual plants can be 
found in Part III: Crop Sheets. 
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Chapter 5 
Integrated Riparian 

Management 

In this chapter………… 
What is Integrated Riparian Management? . . . .  21 
Characteristics of Riparian Agroforestry Systems  22 
Managing Riparian Zones for Multiple Benefits . . .  22 
Benefits to Landowners . . . . . . . . . . . . . . . . . .  23 
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What is Integrated Riparian Management? 

Riparian zones are complex systems composed of plants that are adapted to the moist 
environment bordering waterbodies and watercourses. This link between land and 
aquatic ecosystems performs vital ecological functions and is part of the network of 
watersheds that connect forest, agricultural and urban lands. 

Integrated riparian management is the management of riparian zones to enhance and 
protect aquatic resources, while also generating economic benefits. 
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The most productive agricultural and forest land is often found on bottomlands, 
floodplains and other areas adjacent to riparian zones. These riparian zones are 
complex and sensitive, and can be seriously degraded by inappropriate agricultural 
and forestry activities. 

The long-term economic cost of working the extra few metres of land at the water�s 
edge are often greater than short-term gains in crop production. Erosion alone can 
take a significant toll on riparian zones, reducing future options for deriving income 
from those lands. 

Economic and ecological productivity can be maintained by protecting and 
enhancing the naturally-occurring water-loving plants and trees that thrive in the high 
water table found in riparian zones. This water-loving vegetation performs a number 
of important functions, shown in the table below.  

 
Riparian zone 

function 
 

Plant functions 
Examples of the �cost of 

degradation� 
 

Important plant types 

Sediment filtering 
and retention 

Vegetation, leaves and 
decaying plant material 
help trap sediment, 
keeping it from reaching 
streams. 

Degraded fish habitat and 
water quality; 
sedimentation of culverts 
and reservoirs. 

Grasses and shrubs 

Water quality Plants absorb fertilizers, 
organic animal waste, and 
pesticides, keeping them 
from reaching streams. 

Potential fish kills; health 
hazards to property 
residents and downstream 
neighbours. 

Grasses and some trees, 
especially hybrid poplar 

Streambank 
stability 

Plant stems absorb the 
erosive force of flowing 
water while roots hold soil 
in place. 

Eroding and collapsing 
banks can remove valuable 
agricultural and forest land; 
collapsed banks create 
sediment in the 
watercourse. 

Shrubs and trees 

Creek 
environment 

Overhanging vegetation 
harbors insects for fish 
food and shades the water, 
creating cooler habitat for 
fish and other aquatic 
species. 

Lack of shade creates 
higher temperatures 
potentially deadly to aquatic 
life; ecology of creek 
impoverished by reduced 
food supply. 

Shrubs and trees 

 

Keep in mind that the riparian zone extends some distance beyond the streambank. 
Although riparian areas vary on different sites, they can generally be divided into two 
main areas or subzones:  

Subzone 1: Land immediately adjacent to watercourses, usually with a high 
water table. 

Subzone 2: Land with a lower water table, but with vegetation usually influenced by 
proximity to a watercourse or waterbody.  



Part 1  Agroforestry Systems  

5  Integrated Riparian Management     23 

Subzone 2 is the main area of interest for the production of agroforestry crops and is 
important in maintaining the integrity of the riparian system. 

Subzone 1: Native species if available; little or no tree harvesting; water-loving or water-tolerant species. 
Subzone 2: Managed forest of introduced or native species. 

Landowner Benefits  

Integrated riparian management offers substantial non-monetary benefits. Effective 
planning will allow you to protect soil productivity in riparian zones, maintain and 
enhance the ecological functions, and still obtain a financial return.  

The following lists illustrate some sample benefits and projected timelines. 
 

Examples of �market� benefits Potential timeframe 

• Forest harvesting products (e.g., florals, 
crafts, boughs, firewood, timber) 

• Immediate and on-going for many florals and 
crafts; immediate selected harvest of tree 
crops 

• Christmas trees, boughs • five to seven years from planted stock 

• Cuttings for vegetative propagation of 
decorative and restoration species 

• two years onwards 

• Berries and nuts • two to 10 years 

• Hybrid poplar • 10 to 20 year rotation depending on 
product; shorter on second rotation 
(stumps re-sprout) 

• Native poplar (e.g., black cottonwood) • 20 to 50 years 

• Timber trees. • as early as 30 years on the coast and 
40 years in the Interior depending on the 
species and site. 

 Crops Subzone 2 Subzone 1 Stream Subzone 1 Subzone 2 Pasture
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Examples of �non-market� benefits Potential timeframe 

• Stop or significantly reduce soil erosion on 
degraded sites 

• Begin to see benefits in one to five years; 
increases in effectiveness over time 

• Rehabilitate/protect aquatic resources. • Benefits within five years depending on the 
site; long-term protection. 

 

Note: Detailed management information can be found in Chapter 13: Agroforestry 
System Design and Management. Information on individual plants can be 
found in Part III: Crop Sheets. 
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What are Timberbelts? 

Timberbelts consist of multiple rows of trees planted for both production of tree 
crops and environmental benefits (e.g., wind protection, soil conservation, wildlife 
habitat). Economically, planting a variety of tree species provides a range in crops 
and rotations, including shade-tolerant plants that can be grown under the trees. 
Environmentally, timberbelts protect soil, water resources, crops, livestock and 
buildings from wind, drifting snow, dust, and in some cases, odours. Plantings can be 
either native or introduced to the area. 

Other timberbelts, or greenbelts, are 
established for wildlife habitat as part of 
riparian management, or to create a buffer 
between urban areas and agricultural or 
forestry activities. Trees or shrubs grown 
along fencelines may also be considered 
timberbelts, although fenceline plantings 
generally consist of fewer rows (usually 
only one). 



Part 1  Agroforestry Systems  

26     A Guide to Agroforestry in BC 

Crops produced in timberbelts include: 
• timber, fenceposts, firewood 
• Christmas trees 
• boughs, cones 
• nuts, fruits, berries 
• transplants for landscaping 
• shade-tolerant plants (see Chapter 2: Shade Systems). 

 

Farmstead Windbreak 

Windbreaks 

Windbreaks control climatic conditions. They consist of one or more rows of closely 
spaced trees and/or shrubs planted at right angles to the prevailing winds to protect 
crops, soil, animals and buildings. 

Windbreaks are generally planted and managed as a 
strategy to enhance crop production and control soil 
erosion. They are also used to protect livestock, thus 
improving animal health, weight gains and survival rates 
during periods of stress. Other benefits include control of 
drifting snow and reduced home heating costs. 

Land managers have been using trees to alter wind patterns 
for decades. A federally funded nursery in Saskatchewan, 
run by the Prairie Farm Rehabilitation Administration (PFRA), has provided tree 
seedlings at the cost of shipping since the 1930s, largely for windbreak plantings. The 
program was developed in response to the �Dust Bowl,� which devastated farms and 
degraded prairie land. (For more information on the PFRA, refer to Appendix 2: 
Sources of Information).  

If wind is a problem in your area, windbreaks can help. Planting for wind control 
means careful consideration of species choice, row location, number of rows and 
spacing between rows, as well as spacing within rows. Windbreaks designed to 
produce goods for sale will usually require extra rows to ensure the windbreak effect 

Save Money 

Properly designed 
windbreaks can 

reduce the heating 
cost of a typical 
farmhouse by as 
much as 30%. 
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is not lost following selective harvesting (multiple row windbreaks are called 
timberbelts). 

 

More Crops From Less Cropland? 

Even though windbreaks take land out of crop production, they can result in 
increased crop yields when properly designed. Studies from Saskatchewan and 
Manitoba show an average increase of 3.5% in wheat yield when fields are sheltered 
by mature windbreaks. 

Fenceline Plantings 

Fenceline planting, as the name suggests, is the 
planting of trees and/or shrubs along fencelines or 
other boundaries. The most striking feature of this 
Agroforestry development is its potential to make 
areas of unused land productive. 

Fencelines along roads and around agricultural 
lands represent a tremendous area of under-utilized 
land in rural Canada. In BC�s lower mainland 
alone, an estimated 25 000 to 50 000 hectares of 
fencelines have the potential to be managed for tree  
and shrub products. 

Advantages and Disadvantages of Timberbelts 
Advantages Disadvantages 

• enhance production of other crops 

• protect soil from wind erosion 

• shelter livestock and crops 

• capture water runoff and nutrients  

• help retain snow cover 

• save on heating costs 

• provide corridor for wildlife 

• utilize unused land. 

• create equipment hazard 

• wildlife problems 

• fence maintenance more difficult. 

 

Note: Many existing windbreaks and fenceline plantings have cropping potential 
and could be managed as profitable agroforestry developments. Detailed 
management information can be found in Chapter 13: Agroforestry System 
Design and Management. Information on individual plants can be found in 
Part III: Crop Sheets. 
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What is a Workplan? 

Your agroforestry Workplan is the primary planning tool for your agroforestry 
systems. Chapters 8 to 14 are designed to guide you though the various stages of 
creating a Workplan for your agroforestry development area(s), and will assist you in 
gathering information on: 
• your objectives and priorities 
• personal resources (e.g., labour, equipment, buildings, animals, plants) 
• climate, soil conditions and physical features 
• current land use 
• land available to practice agroforestry 
• a non-timber plant inventory (for woodland only) 
• market conditions for potential products. 
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Together with the crop information provided in Part III: Crop Sheets, the Workplan 
will allow you to identify what agroforestry products can grow on your land, which 
of these products you can sell profitably, and how to develop basic business and 
marketing strategies. The final section (chapter 14) is a five-year development plan 
and yearly activity schedule, outlining the work you plan to do to establish your 
agroforestry development(s). 

The time you put into researching, preparing and following your Workplan is an 
investment in your future agroforestry success.  

The steps presented in the following chapters�designed to guide you in creating an 
agroforestry Workplan�are often inter-related, and information gathered in one step 
will likely impact information gathered in other steps. For this reason, the creation of 
your Workplan will likely require you to revisit (and expand) each step as you learn 
more and develop new ideas.  

Note: The succession of steps has been organized to help you develop your 
Workplan logically. You need not complete each step in the order they are 
presented. You may prefer to gather information in a way that best suits your 
circumstances. 

Goals and Objectives 

In addition to identifying available resources, site conditions and marketable plants, 
filling in the Workplan will help you explore and articulate your values and attitudes. 
Every landowner will have different personal and production goals for an 
agroforestry development, and your plan for your land will be different from 
someone across the province, or even across the road. To accommodate these 
differences, this guide is not based on a single set of goals. Instead, it has been 
developed to provide a set of tools and reference information that you can use to 
make informed decisions in creating a profitable agroforestry business. 

An agroforestry development is based on the capability of your land, your personal 
goals, your business goals, and your land stewardship objectives. These goals and 
objectives will be re-assessed and changed as you obtain new information during the 
planning and initiation of an agroforestry development. Agroforestry systems are 
always changing, and understanding and working with change will help you best 
achieve your goals.  
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Technical Assessments 

The Workplan includes key assessments you are likely to need to plan a successful 
agroforestry development. Several more detailed assessment techniques could be 
used�such as biogeoclimatic classification or agricultural capability rating�but the 
basic assessment tools in the main text of this guidebook will meet the needs of most 
landowners. If you wish to do more detailed assessments, check Appendix 2: Sources 
of Information. 

Information Sources 

There are many sources of information and advice available to assist you with your 
agroforestry development. Since agroforestry systems often involve various fields 
(e.g., silviculture, horticulture, soil science, range management) you may have to 
augment your personal knowledge. Sources listed in Appendix 2: Sources of 
Information are designed to guide you.  

For expert advice, contact the provincial agroforestry specialist, Richard D. Hallman, at: 

Plant Industry Branch 
BC Ministry of Agriculture, Food and Fisheries 
Abbotsford Agriculture Centre 
1767 Angus Campbell Road 
Abbotsford, BC  V3G 2M3 
Tel: 604-556-3001 
Fax: 604-556-3117 
Toll free: 1-888-221-7141 

Knowledgeable staff at both the Ministry of Agriculture, Food and Fisheries (MAFF) 
and the Ministry of Forests (MoF) can help you complete your agroforestry 
development Workplan. Phone listings and access to all government offices can be 
obtained free-of-charge through Enquiry BC, located at these numbers:  
• In Vancouver: 660-2421 
• In Victoria: 387-6121 
• Everywhere else in the province: 1-800-663-7867. 

How to Proceed 

You�ll find a pull-out Workplan at the end of chapter 14. The Workplan can be 
photocopied as needed. The information, tools and links you need to complete the 
Workplan are found in chapters that follow (chapters 8 to 14). 

Follow the steps presented, read the associated chapter and fill in the corresponding 
section of the Workplan. 
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Step # Action Chapter 

1 Identify your initial objectives and priorities  8 
2 Evaluate personal resources (e.g., labour, equipment, buildings, animals, plants) 8 
3 Identify and map specific areas of your land for agroforestry development 8 
4 Identify current land use 8 
5 Brainstorm ideas  8 
6 Climate assessment 9 
7 Soil assessment 9 
8 Physical features (e.g., slope, aspect, soil stability, rock outcroppings) 9 
9 Non-timber inventory of existing plants, shrubs and trees 10 

10 Identification of �best bet� plants to be retained or introduced, based on what 
will grow and is compatible with your objectives and priorities.  11 

11 Refining your �best bets� based on what you know about their marketing 
potential 12 

12 Identifying buyers and their needs 12 
13 Researching the competition 12 
14 Exploring the industry 12 
15 Adding value to products 12 
16 Setting the price for your plants and products 12 
17 Getting your product(s) to the buyer(s) 12 

18 The �final cut.� The plants that you can grow and market, and which will be 
included in your agroforestry systems 12 

19 Re-visit your objectives and priorities 13 

20 Detailed crop information; everything you know about the plants that will 
make up your agroforestry system(s) 13 

21 Designing your agroforestry system(s) 13 

22 A five-year management projection; work that needs to be done in the years 
ahead to develop your agroforestry system(s) 14 

23 
A yearly activity schedule; work that needs to be done in the months ahead to 
develop your agroforestry system(s) 14 
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This chapter describes the first five steps of planning your agroforestry development. 
It is recommended that you read through this chapter before you begin to write down 
information in the corresponding sections of the Workplan. 

Note: Depending on the size of your property, you may have one or more areas on 
which you want to develop agroforestry systems. Planning will be easier if 
you prepare a Workplan for each separate development area, especially if 
potential agroforestry development areas have different site conditions and 
current uses. 
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Step 1: Initial Objectives and Priorities 

Landowners exploring multiple uses for their property face many preliminary 
decisions. Not least, if you have a number of different objectives for an area, some 
may seem to be in conflict. The choices each landowner makes reflect a set of 
individual values and attitudes. Your personal and business goals become the criteria 
for assessing the different possibilities for your land.  

Your land management objectives and priorities will be specific to your 
circumstances and the area you want to develop for agroforestry. However, among 
other possibilities, you may want to: 
• develop a new source of income from unproductive land (diversification) 
• reduce costs of an existing farm or forest operation 
• develop a source of long-term income 
• develop a source of short-term income while awaiting long-term income 

from timber 
• reduce property taxes 
• protect or improve environmental conditions 
• increase grazing opportunities. 

Turn to the agroforestry Workplan and complete the table of initial objectives and 
priorities. Remember that these initial objectives may change as you learn more about 
your land and your agroforestry business. After you finish this assessment, you will 
be able to weigh your objectives against what you can actually produce on each area 
of your land. 

Step 2: Evaluate Personal Resources 

In addition to your land base, your agroforestry development will require the input of 
other personal resources. An evaluation of the resources available to you will help 
determine which agroforestry options are best suited to your operation. An evaluation 
should include: 
• Management and labour availability � Periods during which you are not busy 

(between or after harvests) and the periods during which labour and management 
time will be committed to other activities 

• Equipment and buildings � Buildings and equipment, including machines and 
hand tools, that can be used for this development.  

• Livestock � Your operation may already have cattle, sheep or other animals 
• Plant material � Your own sources of seed, seedlings, cuttings and larger trees 
• Other materials � Resources such as sawdust or shavings, manure and straw for 

mulch. 

List these personal resources, as well as anything else that you consider of 
importance, in the table provided in the Workplan. 
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Step 3: Identify Specific Areas of Your Land  

An agroforestry development may include all of your land or only specific areas, 
such as existing woodlands, open field, logged-over area or riparian zone. In either 
case, identifying objectives and making decisions will be much easier if you break 
your land into separate development areas with similar current uses and site 
conditions (such as soil, moisture and existing plants). Steps in the Workplan, 
including the sketch map, should be completed for each separate development area. 
Pages of the Workplan can be copied for this purpose. 

For each agroforestry development area, you should: 
• Draw a sketch map of the area you are targeting for agroforestry development. 

Using the legend provided in the Workplan, indicate boundary lines, main 
geographic features, houses, other buildings and roads.  

• Identify and measure the area approximately, marking these measurements on the 
sketch. This will help determine planting requirements and potential crop 
production. 

Measuring Development Areas 

There are three ways to measure or estimate development areas: 
1. Traverse 
2. Use air photos or forest cover maps 
3. Use a dot grid. 

Traverse 

Working with your sketch map and traverse equipment (hip-chain, flagging tape, 
compass) measure the size of your development areas.  

Measure non-arable or non-productive areas. For example, if there is a large rock 
outcrop within a proposed silvopasture area, measure it � you won�t want to be 
ordering seeds or seedlings based on the total area. 

Air Photos and Forest Cover Maps 

If your development areas are in relatively rectangular units (as in the case of some 
pastures and field crops) air photos and forest cover maps can be used to estimate sizes. 

Using a ruler, measure two sides of the area. Use the scale to convert measurements 
on the photo or map to ground measurements (e.g., each millimetre on a 1:15 000 
scale air photo is equivalent to 15 metres on the ground). Next, multiply the length by 
the width to determine the area in square metres. One hectare = 10 000 square metres. 

If a development area has an irregular shape, divide the area into smaller rectangles, 
measure each individually, and then add to get an estimate of the total size. 



Part 2  Agroforestry Development Toolkit  

36     A Guide to Agroforestry in BC 

Dot Grid 

A dot grid on a transparent overlay is often used to estimate area sizes. By counting 
the number of dots covering the area, and estimate of size is determined. A sample 
dot grid is included in Appendix 3: Mapping.  

Transfer your measurements for each development area onto the sketch map. 

For details on air photos and forest cover maps, see Appendix 3: Mapping. 

If you wish to do a more detailed assessment than the one outlined in this guidebook, 
you will need to stratify your land. This is the process of looking at a greater number 
of site characteristics, taking detailed measurements, and dividing your land into 
units where the forest plants, site conditions and other features are quite similar. 
Information on doing a full stratification of your land can be found in Appendix 2: 
Sources of Information. For most agroforestry developments, a sketch map with 
simple measurements and assessments is enough information.  

Step 4: Identify Current Land Use 

List the present uses of each area of your land and the products you harvest, and 
record them in your Workplan. These uses could include: 
• residential 
• recreational 
• farming (which crops) 
• grazing (type of livestock) 
• timber production 
• non-timber production  
• environmental use. 

There is some overlap between Step 3 and Step 4, since you will indicate these uses 
on your sketch map. Step 4 gives an opportunity to provide information on land use 
in greater detail, and by thinking about land uses, you may decide to modify your 
sketch map.  

Step 5: Brainstorm Ideas  

After reading the introductory chapters in this guidebook, you have probably already 
come up with some ideas for agroforestry developments on your property. If not, now 
is the time to engage in some brainstorming, using Part III: Crop Sheets to develop 
additional ideas.  

Brainstorming is the process of putting ideas down on paper as they come into your 
head. List them all and don�t try to self-censor the ideas. You can reduce this list to 
�best bets� later. Input from family and friends, as well as ideas from neighbouring 
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landowners, can help generate useful ideas. This is also a point at which expert 
advice may expand the list of possibilities. See Appendix 2: Sources of Information 
and consider consulting some of the sources listed there.  

For each development area, sort the list by system type and record this information in 
your Workplan. In general, more intensive agroforestry systems (e.g., forest farming) 
are suited for smaller units of land, while the more extensive systems (e.g., silvopasture) 
are suited to larger units of land. 
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This chapter will guide you through an assessment of climate, soil and physical 
features on each site on which you intend to develop an agroforestry system. These 
assessments will allow you to determine:  
• which plants you can successfully grow on each site 
• limitations to planting and growing these plants 
• the most effective management practices. 

Assessments can be as detailed as you want, or as required by the project. The 
introduction of long-term or special-needs crops such as black walnut trees requires a 
different level of site assessment than the planting of a shallow-rooted annual crop. 
Even if you plan to begin small, with a few tree seedlings on a fenceline and a small 
planting of medicinal herbs, you should still assess the limitations and potential of 
your land. 

The information provided here, and the accompanying form in the Workplan, 
provides a basic site assessment. More detailed assessments require added time, 
equipment and expertise. They are only worth doing if it will help with a critical 
aspect of your agroforestry development. For most developments, they are not 
necessary. 
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Step 6: Climate Assessment 

Climate on your site ultimately determines what you can grow on your land. 
Combining this data with the information provided in Part III: Crop Sheets will 
establish the range of possibilities for your agroforestry system. 

There are three primary sources of information on climate for agriculture and forestry 
in BC, each of which is used in a different way: 
A. Agriculture Canada Hardiness Zone 
B. Biogeoclimatic Ecosystem Classification 
C. BC Climate Capability for Agriculture. 

In most cases the three climate classification systems are general enough that your 
property is likely to fall into only one category of each, however, if you have a very 
large piece of land, or smaller properties in different areas, you may do a separate 
assessment for each development area. 

A. Hardiness Zone 

Agriculture Canada has mapped plant hardiness zones for the entire country. These 
zones rate the conditions affecting winter survival of plants. The primary factor is the 
minimum (coldest) winter temperature, with some consideration for the number of 
frost-free days, summer rainfall, maximum temperatures, snow cover and wind. 
Refer to Appendix 4: Hardiness Zones for more information. 

Hardiness areas have been divided into 10 zones, from 0 (the coldest) through 9 (the 
mildest). Some zones have been subdivided into colder (a) and milder (b) portions.  
 

Hardiness zones of selected locations in British Columbia 

Prince George 3 Duncan 8b 
Fort St. John 2a Agassiz 8a 
Kelowna 6a Powell River  8b 
Saltspring Island 9a Creston 5b 

 

Note: The Agriculture Canada zone mapping does not correspond exactly to the US 
Department of Agriculture Plant Hardiness Zone Map, which has also been 
used in Canada. The Agriculture Canada map has more detail for Canadian 
locations. Information on the US rating system can be found in Appendix 2: 
Sources of Information.  
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Most information sources, and suppliers of seeds and plants, list the minimum 
hardiness zone for particular plants. Where available, hardiness zone information has 
been included in the individual crop sheets in Part III: Crop Sheets. Plant breeding 
programs have resulted in cultivars or selections of many plants that differ in 
hardiness from their parent (check this carefully to prevent a costly error).  

In some cases, the hardiness zone mapping is only an approximate guide for local 
conditions. Differences in elevation can affect plant survival, and the boundary 
between zones is not exact. Small areas with a microclimate either colder or milder 
than the surrounding area often exist within a zone. You need to refine the mapped 
rating to reflect your local conditions. You can obtain this information from 
neighbours, local plant suppliers, and your own observations of plant survival. 

Enter hardiness zone information in the table provided in the Workplan. Additional 
information you may find, such as frost-free days and date of soil thaw, should also 
be included in the table. 

B. Biogeoclimatic Ecosystem Classification (BEC) 

An ecosystem is formed from the interaction of a community of plants and other 
organisms with their environment. The Biogeoclimatic Ecosystem Classification 
(BEC) system�designed in BC as a tool for resource managers�is a way of 
classifying ecosystems. It is based on the vegetation, soil properties and climate that 
are found on different areas of land. 

Although the BEC system is complex and is primarily used in BC for purposes of 
forestry and range management, it provides local climate information and can help 
you select plants that will grow well on your land. While you could take an entire 
course on the subject of the BEC, a brief overview should be enough to get you 
started. 

Obviously, there�s tremendous variation in the plants and trees growing across BC�
from the coastal redcedar forests to the pine grasslands of the central Interior. This 
variation also occurs at different elevations within a general area.  

There are 14 BEC zones in the province, each named after one or more of the 
dominant (climax) tree or plant species. Coastal or Interior regional variations are 
also named. The symbols for these are listed in the table that follows.  
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Biogeoclimatic Zones in BC 

 

AT 
BG 
BWBS 
CDF 
CWH 
ESSF 
ICH 
IDF 
MH 
MS 
PP 
SBPS 
SBS 
SWB 

� Alpine tundra 
� Bunchgrass 
� Boreal white and black spruce 
� Coastal Douglas-fir 
� Coastal western hemlock 
� Engelmann spruce-subalpine fir 
� Interior cedar-hemlock 
� Interior Douglas-fir 
� Mountain hemlock 
� Montane spruce 
� Ponderosa pine 
� Sub-Boreal pine-spruce 
� Sub-Boreal spruce 
� Spruce-willow-birch 

 

Subzones (some with geographic variants) refine the classification by identifying 
areas within a BEC zone having similar temperature and precipitation patterns. Sub-
zones are represented by two lowercase letters, the first referring to precipitation and 
the second to temperature; variants have an additional number. 
 

Precipitation Temperature  Examples 

x = very dry 
d = dry 
m = moist 
w = wet 
v = very wet 

h = hot 
w = warm 
m = mild 
k = cool 
c = cold 
v = very cold 

 ICH dw  Dry warm Interior 
Cedar-Hemlock subzone 
 
IDF xh1  Okanagan very dry hot 
Interior Douglas-fir variant 

 

This information is shown on a BEC map for your location, which can be obtained 
from the local MoF district office (1:100 000 scale is best) or on the Internet. After 
identifying the subzone for your site, you can use a specially-designed field guide to 
determine the plants and conditions typically found there.  

Each forest region has a Field Guide for Site Identification and Interpretation 
(available through Crown Publications in Victoria) to assist in carrying out this 
evaluation (see Appendix 2: Sources of Information). The field guide is rather 
technical and you may require assistance from MoF staff or others experienced in 
forestry. Chapter 4 of the field guide contains the primary information you will need. 
Chapter 3 gives directions for use of the field guide and appendix 13 has a useful key 
to tree species symbols. 
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The tables in chapter 4 of the field guide provide the following information as typical 
for that subzone or variant (note: climate data are not available for some of the 
higher subzones and variants): 
• mean annual precipitation  
• mean summer precipitation  
• mean annual snowfall 
• growing degree days (>5°C) 
• frost-free period (days) 
• trees  
• shrubs 
• herbs 
• mosses and liverworts. 

Subzones and variants are quite broad and often include a range of variation in both 
climate and vegetation.  

You can stop here and enter these data in your Workplan or continue with the field 
guide to determine more detail for your location. Although the BEC system does not 
provide more specific climate data, combining the BEC information with the Climate 
Capability for Agriculture (CCA) mapping and data will be helpful in assessing your 
site. You may obtain more climate data from Environment Canada, neighbours and 
your own observations. This could include the usual: date of first and last frost, date 
of first snow and end of melt, and monthly precipitation during the growing season. 

Most subzones and variants are further refined into a number of site series (chapter 5 
of the MoF�s Field Guide for Site Identification and Interpretation) which provide 
greater detail on the variation in trees, shrubs and plants typically found. These are 
organized around variations in moisture at the site level and are indicated by an 
additional two-digit number. The �01� site series is representative for the subzone/ 
variant as a whole, with others ranging from driest (02) to wettest (09). For each 
subzone/variant, the field guide includes a flow chart and a landscape profile to help 
identify the correct site series for your location, as well as tables showing management 
interpretations.  

Correctly judging the site series usually requires a field survey and the ability to 
identify plants found on the site. This may be more effort than necessary for many 
agroforestry projects. However, a careful study of the section in chapter 5 on your 
subzone/variant (especially the vegetation table and 01 site series), will provide 
valuable information. See Appendix 2: Sources of Information for a list of guides on 
plant identification. 

You may find that the forest cover on your site differs from the information in the 
field guide. Although the zone itself remains the same, your land�due to site 
disturbances and the process of succession�might contain different plants.  

After a major disturbance (e.g., fire, clearcut logging), land begins the process of 
succession as certain ground cover species colonize the site. Eventually, other shrubs 
and trees replace these early ground covers and, for a time, will dominate. These may 
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be replaced later by species that can become established in shade. If there are no 
other disturbances to re-start the cycle, the forest will enter a period of stability 
known as the climax stage. This final stage is characterized by species that can 
reproduce indefinitely in the shade of climax trees. 

The field guide lists the climax species for each subzone, variant and site series. 
Remember that, while few (or none) of these may be currently present on your site, 
they all can grow in the locations identified in the guide. Also, adding irrigation can 
permit plants from wetter site series to grow on your site. 

Where available, BEC information has been provided for the plants in Part III: Crop 
Sheets. For some plants, breeding programs have produced selections that can be 
grown outside of their BEC subzone, or even zone. 

Enter in your Workplan the information�subzone/variant, site series, climate data, 
typical vegetation and management considerations�that you have obtained from the 
field guide.  

C. Land Classification for Agriculture in BC 

The Land Classification for Agriculture (LCA) is a BC-wide agriculture capability 
system that takes into account local climate conditions, soil conditions and 
topography. However, the maps are fairly general, and you will only get broad 
information on soil conditions and topography, so this section focuses on the climatic 
aspect of the LCA.  

There are two principle categories in this classification system: 
1. The Capability Class 
2. The Capability Subclass. 

The Capability Class 
These seven classes indicate the general suitability of the land for agricultural use.  
 

Class Capabilities 

1 � 4 • Considered capable of the sustained production of common field crops.  

• Crop species are limited as the land capability declines from Class 1 to 
Class 4. 

5 • Lands are only capable of producing perennial forage crops or specially 
adapted crops. 

6 • Lands are capable of providing sustained pasture. 
7 • Lands are incapable of either arable culture or grazing. 
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The Capability Subclass  
These alphabetical keys indicate the kinds of limitations and/or hazards that are 
present. These included adverse climate, precipitation and flooding, as well as soil 
conditions that affect plant growth. 
 

Subclass Capabilities 

A, M • Soil moisture deficiency 
C • Adverse climate (excluding precipitation) 
D • Undesirable soil structure 
E • Erosion 
F • Low fertility 
I • Inundation (flooding by streams, etc.) 

N • Salinity 
P • Stoniness 
R • Shallow soil over bedrock and/or bedrock outcroppings 
T • Topography 
W • Excess water (groundwater) 

S, X • Cumulative and minor adverse conditions 

 

Classes and subclasses are read as map symbols. For example: 
 

  4 = capable of sustained production of common field crops  
(limited crop species). 

4 P 
M

P = stoniness, coarse fragments severely hinder tillage, planting and 
harvesting; stone-picking can increase up to one class level. 

  
M = soil moisture deficiency, crops are adversely affected by drought 

caused by soil and or climatic characteristics; may be improved 
with irrigation. 

 

While these symbols may appear complicated at first, you will find the LCA is a 
great tool for measuring the potential for field and other crops. You can view the 
classes in greater detail at the BC Land Commission website (see Appendix 2: 
Sources of Information). 
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Climate Capability for Agriculture (CCA)  
The Climate Capability for Agriculture (CCA) is part of the Land Classification for 
Agriculture (LCA) rating system, and identifies the potential of local areas for 
agricultural production. This is an older system, and not in wide use anymore, but if 
the maps are available at the MAFF offices in your area, they can provide useful 
climate information. 

The classes of the CCA are also ranked from 1 (highest) to 7 (lowest) but the sub-
classes are different, as seen in the table below.  
 

Limiting Subclasses 

A Drought occurring during growing season, limiting plant growth. 
F Minimum temperature near freezing in growing season, adversely affecting 

plant growth. 
G Insufficient heat units above 5°C during growing season. 
E Extreme minimum temperatures during winter, injuring or killing dormant or 

near-dormant fruit trees. 
Y Excess precipitation during growing season, with flooding, poor growth or 

poor harvest conditions. 
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The notation also shows (in parenthesis) the capability and remaining limitations 
after improvement with irrigation. A table supplied with the map shows a number of 
climatic factors for each class, including the number of frost-free days, the number of 
days above 5°C, and moisture deficit or surplus. 

Note: Be sure that you know whether you are using the LCA or the CCA, since 
they are very similar.  

List the climatic capability rating and limiting factors for your site, as well as any 
other information you believe might be useful, in your Workplan. 

Step 7: Soil Assessment 

Soils are an extremely important feature of your land base because they are the 
material in which the plants of your agroforestry system will grow. You can get some 
information about the agricultural capability of your soils from the Land 
Classification for Agriculture (LCA) system. 

The best way to gain an understanding of your soil is to dig several soil pits at least 
50 cm (half a metre) deep, and examine your soils for several important features. You 
should do one or two pits per hectare, and more if the area is not uniform. For more 
detail on soil assessment, see Appendix 2: Sources of Information. 

Important note: If you are planning to practice agroforestry on a woodland area, 
plan to do a plant inventory (chapter 10). Since this requires setting up 
survey plots in a grid system, you probably want to do your soil assessments 
at the same time as your plant inventory. Alternatively, if you want to be 
very precise with your soil assessment, you can use the information in 
chapter 10 to set up a grid system of plots. 

Soil Texture and Composition 

Mineral soils are particles of rock or minerals produced from rock by weathering and 
other geological processes. Soil textures are grouped into the three particle sizes 
shown in the table below. Sands and gravel are the largest particles, while clay and 
silt soils contain the smallest particles. The finer textured soils hold more water and 
dry out more slowly. Organic soils are derived from decaying vegetation, usually in a 
thin layer above mineral soils. Where found in a sizable layer, they tend to retain both 
water and nutrients.  

In your Workplan list the soil type(s) found in each of your agroforestry development 
areas, and map the locations if there is more than one type. 
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Soil type Characteristics Texture tests* 

Sand and 
gravel 

Coarse particles; drains water easily; 
retains nutrients poorly; often found on 
dry sites. 

Gravel particles visible; gritty feel between 
fingers or between teeth when tasted; 
won�t hold together as a clump. 

Loam Mixture of particle sizes; usually medium- 
to dark-brown soil beneath organic layer 
on surface; fairly rich in nutrients; 
supports a wide variety of plants. 

Forms clump readily but will fall apart 
when tossed from hand to hand; has the 
appearance of garden soil. 

Silt and clay Fine particles; sticky when wet; often a 
light greyish colour; holds water and is 
slow to warm up; difficult to dig through; 
can be unstable. 

Feels sticky when wet; may feel like 
plasticene; when moistened can be rolled 
between palms into a �worm;� when dry 
may be found as a hard lump. 

Organic 
soils 

Composed of decayed vegetation; usually 
the surface layer; often very dark (almost 
black when wet); can be fibrous to very 
fine; deeper layers are generally found on 
wet sites. 

Will stain brown or black when rubbed 
between fingers; feels slippery or spongy 
when wet. 

* Note: requires average soil moisture levels. 

 
Soil Depth 

Soil depth determines the rooting capability of the plants you may wish to grow. In 
particular, forest soils can be quite shallow, requiring extra care in management. You 
will notice distinct layers as you dig down and you may come across restricting 
layers such as: 
• stones and rock outcrops that can interfere with digging and cultivation, and 

can reduce the nutrient and water-holding capacity of the soil. Rock outcroppings 
are areas with very little soil. 

• hardpan, a hardened layer below the surface of the soil that can prevent 
penetration of water and roots. Deep-rooted plants such as alfalfa or black walnut 
will be severely impacted by hardpan. Neighbours and previous landowners may 
know if there is a hardpan, but you may have to dig several holes to determine 
the extent.  

Note and record in your Workplan the approximate percentage of rock fragments in 
the soil (stoniness), and depth and type of any restricting layers. Show their extent on 
the sketch map. 

Soil Moisture 

Soil moisture, which is key to the establishment and growth of plants, is closely 
linked to soil texture. The spaces (pores) between soil particles hold water and air 
needed by plants for good growth. Generally, coarser soils are well-drained and are 
often dry for longer periods, while soils with finer textures hold more water and are 
likely to remain moist longer. Other factors, such as ground water level or the 
presence of an impermeable layer that restricts drainage, also determine soil 
moisture. 
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As you dig your pit, is the soil dusty and dry? Does water seep into the bottom of the 
hole? Often, the time of year and recent weather will influence soil moisture. Two 
additional soil characteristics that can help determine the usual moisture condition are: 
• mottles � spots or blotches of different colour (primarily reds and yellows) 

appearing on the dominant soil colour. They may be faint or distinct and indicate 
the presence of saturated conditions for certain periods of the year. 

• gleyed soils � dull, yellowish, blue, or olive in colour. They indicate saturated 
conditions for most of the year. 

The following table outlines characteristics of moisture classes you may find on 
your site. 
 

Moisture 
class 

 
Description 

Primary water 
source 

 
Soil indicators 

Dry Dry � most of year 
Moist � spring and summer 

Precipitation No gleying, possible 
mottling below 50 cm 

Moist Moist � most of year 
Wet � spring and summer 

Precipitation and 
seepage 

Mottling present, 
possibly weak gleying 
below 50 cm 

Wet Wet � most of year 
Water less than 50 cm 
from surface � all year 

Seepage and 
permanent water 
table 

Mottling present above 
20 cm depth, gleying 
below 50 cm 

Under 
water 

Water at or near surface � 
all year 

Permanent water 
table 

Gleyed mineral or 
organic soils 

Source: adapted from A Guide to Plant Indicators of Moisture for SE British Columbia; Comeau and 
Utzig, 1982. 

 

A number of plants are reliable indicators of moist to wet soils and may be useful in 
addition to the soil indicators already mentioned. The most common wet-site plants 
are: horsetail (Equisetum spp.), devil�s club (Olopanax horridus), cow-parsnip 
(Heracleum sphondylium), lady fern (Atherium felix-femina), twistedstalk (Streptopus 
amplexifolius), and black swamp gooseberry (Ribes lacustre). A plant guide will help 
to identify these particular indicator plants (see Appendix 2: Information Sources). 

High Water Table, Standing Water or Flooding 

Areas such as wetlands and parts of riparian zones which remain fully saturated for 
extended periods of time are of special concern. These areas are sensitive to access 
development and machine use, and are important for wildlife habitat and other 
environmental values. You will need to identify these areas of your land and plan to 
use especially careful management. Access may be limited for all or part of the year. 

In your Workplan and on your sketch map, it is important to note any: 
• wetland features, such as lakes or swamps 
• evidence of flooding 
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• areas that experience overland flows or standing water during spring runoff 
• areas with continual seepage or high water table. 

Both very wet or dry conditions pose challenges for planting and management. 
However, some plants are particularly adapted to one or the other of these extremes 
(see Part III: Crop Sheets for a listing of suitable plants). 

Note the moisture conditions of various portions of your proposed development area 
on both your sketch map and in your Workplan. 

Nutrients  

The availability of nutrients in the soil affects the quantity and quality of products 
produced. The following table provides a guide to determining the supply of nutrients 
on your site, based on a number of factors you will have observed. 
 

Soil Nutrient Regime 
Increasing nutrient supply 

Characteristic Poor Medium Rich 

Slope position upper mid lower 
Seepage shedding normal receiving 
Soil texture coarse medium, mixed fine or limey 
Coarse rock fragments 50% or more 25% 15% or less 
Soil colour light medium dark 
Organic material little medium abundant 

Source: adapted from A Field Guide for Site Identification and Interpretation for the Nelson Forest Region; 
Braumandl and Curran, 1992. 

 

You can undertake a soil test to determine the soil pH (acid/alkaline balance), 
specific nutrient levels, and recommendations for various crops. Tissue analysis is 
also an effective way (preferred in forest soils) to determine nutritional status of 
existing trees and plants. Although there are soil sampling field kits, soil and tissue 
samples are usually sent to a laboratory for analysis and interpretation. You can also 
consult MAFF or MoF offices for assistance. See Appendix 2: Sources of Information 
for details on taking soil and tissue samples and for laboratories in BC that do the 
analysis.  

The accuracy of the soil test can be variable and depends on the method used to take 
the sample. (See also page 20 from the MAFF nursery and landscape production 
guide�which can be found in Appendix 2: Sources of Information�for pH 
preferences of selected plants.) 

In your Workplan note the status of soil nutrients that you have determined and attach 
any lab reports. 
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Step 8: Physical Features (Terrain) 

The physical features outlined in Step 8 are closely related to�but also different 
from�the soil characteristics described in Step 7 (see soil nutrient table). For ease-
of-use, physical features are described separately from soil characteristics in this 
chapter. However, the information you generate through each step is entered into the 
same table in the Workplan. This allows you to easily see the relationships between 
physical features and soil characteristics. 

There are several physical features, or terrain characteristics, that can influence your 
capability to produce particular crops on a site. 

Aspect refers to the direction toward which the site slopes (if any). South-facing 
slopes are usually warmer and drier than those facing north, and naturally support 
different plant communities. 

Terrain relief refers to whether the site is steep, flat, sloped, rolling, gullied or 
broken (steep slopes between benches). This will influence access and machine 
capability, water management, cold air drainage, and other microclimate factors. 

Slope stability refers to the possibility of landslides on the site. Stability is a complex 
interaction between slope steepness, soil type, vegetative cover and soil moisture. 
Take note of any areas showing evidence of slumps or past landslides and any wet-
site plant indicators on steep terrain. 

The consequences of a landslide are usually significant and it may be important to 
obtain a professional assessment if you plan to build roads or trails, use machinery, or 
apply or divert water. The table below will help you identify stability risk indicators 
and whether you should consult a geotechnical professional. 
 

High Stability Risk Indicators 

Slope Slopes >50% (1 m vertical drop for every 2 m horizontal). 
Soil Fine-textured soils (silt or clay); shallow soils over bedrock or 

impermeable layer. 
Moisture Saturated soils at any time due to:  

• seepage or seasonal run-off  
• diversion or concentration of natural drainage patterns 

(intentional or due to roads, trails or the use of machinery) 
• applied irrigation 
• possible pipeline leaks. 

 

Frost pockets are one additional feature to consider. Cold air flows downhill and 
pools in low areas. The resulting localized frosts can damage delicate flowers and 
shoots that start to grow early in the spring. Even crop plants correctly chosen for 
your hardiness zone can be affected. Assess low areas on your land for potential frost 
pockets�the absence of native berry plants can be a good indicator. Avoid these 
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areas for frost-sensitive plants. Sloped or bench land that has good air drainage is a 
better choice. 

Enter your observations of the physical features mentioned above in your Workplan 
and on your sketch map. 
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Chapter 10 
Completing a Non-timber 

Forest Crop Inventory 

In this chapter………… 
Why do a Non-timber Inventory? . . . . . . . . . . .  54 
Planning an Inventory . . . . . . . . . . . . . . . . . . . .  54 
Doing an Inventory . . . . . . . . . . . . . . . . . . . . . .  57 
Using Non-timber Information . . . . . . . . . . . . .  61 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

If you want to practice agroforestry in woodland areas, this chapter will help you 
inventory the variety of plants growing on your land�everything from trees to herbs 
on the forest floor.  

Note: Landowners who want to practice agroforestry on land already used for crop 
cultivation or pasture can jump ahead to the next chapter. 

The inventory of trees described here is restricted to their potential production of 
non-timber products (e.g., boughs, bark, Christmas trees) and their interactions with 
other plants (e.g., shade, moisture, nutrients). A non-timber vegetation inventory can 
be used to help create a list of �best bets�� plants that can be successfully grown on 
your land, and will also help you decide how to manage your woodland efficiently 
and productively (i.e., managing competition for sun, water and nutrients). 

There is literature available elsewhere on timber inventory methods (see Appendix 2: 
Sources of Information).  

If you own more than a few hectares of land, you should sample your land base, 
using inventory plots to obtain a �best approximation� of the vegetation. Sampling is 
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an excellent compromise between doing nothing (and having a very limited picture of 
your land) and trying to do the impossible: counting every tree, shrub and herb on 
your property. 

Step 9: Non-timber Forest Crop Inventory 

For ease of use, Step 9 has been divided into sections. They are: 
A. Preparing your non-timber vegetation inventory 
B. Undertaking your inventory 
C. Using your inventory information. 

A. Preparing Your Inventory 

Before doing anything else, read this entire chapter. Planning ahead and 
understanding all the steps will help you do your inventory in the most effective and 
efficient way. An inventory should give you a timely snapshot of your land; it should 
not take too long, nor should it be too difficult. 

Equipment 
A key task before you go into the field is to make sure you�ve got the right equipment 
and reference materials on hand. Don�t worry if you�re not familiar with all of the 
equipment at this point. You�ll find tips for proper use later on in the chapter. 

Check the equipment list that follows for what you�ll need for your inventory. If you 
don�t have some of the recommended equipment, you�ll find a list of suppliers in 
Appendix 2: Sources of Information. 
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!!!! Equipment Optional 

 Sketch map  
 1:5000 map of your area*  
 Air photos (see appendix 3) X 
 Compass X 
 Clinometer X 
 Hipchain (with string) or 50 m nylon cord  
 Three plot cords: 5.64 m, 3.99 m and 2.52 m long 

(50 m nylon cord could also be used for plot radius 
measurements) 

 

 Diameter tape measure X 
 16' or 25' tape measure  
 Increment borer (for tree age) X 
 Flagging tape  
 Notebook, pen, pencils.  
 Plot sheets  
 Plant identification guide(s) (see appendix 2)  
 Axe   
 Shovel X 
 Biogeoclimatic Ecosystem Classification (BEC) 

field guide** 
X 

* For information on obtaining maps, see Appendix 3: Mapping. 

** To develop a draft list of plants that may occur on your property  
(see chapter 9 of the BEC field guide). 

Inventory Plots 
Inventory plots are the sites where you record information about vegetation and other 
features on your land. They form a pre-determined portion (or percentage) of the 
larger area you�re interested in sampling. Multiplying your plot data by the number 
of plots that would fit in the larger area will give an estimate of what you would find 
if you actually measured everything.  

The number of plots you survey is generally determined by the size of your 
development. More plots will generate a better representative sample. However, the 
number and location of inventory plots is ultimately up to the individual landowner. 
This guidebook offers suggestions, but the main intent is to help you make decisions 
about opportunities for agroforestry on your land. To strike a balance between ease 
and accuracy, you can use the following guidelines, based on MoF standards in the 
Woodlot Licence Inventory Manual from March, 1999, (see Appendix 2: Sources 
of Information). 
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Development 
area  

 
Plots per hectare 

 
Procedure 

Up to 4 ha 
 

• One plot per ha or 
portion of a ha if less 
than one 

• One NTFP plot for each 
timber plot. 

• Complete traverse, recording 
stand and plot data.  

More than 4 ha • One plot per ha for the 
first 4 ha and 1 plot per 
4 ha thereafter. 

• One NTFP plot for each 
timber plot. 

• Complete traverse, recording 
stand and plot data.  

 

Plot locations should be established in a systematic way and without bias. 
�Systematic� means laying out your plots at set intervals that are the same over the 
survey area. �Without bias� means that once you are out in the field, you stick with 
the plot locations you chose before you started.  

Inventory plots are established at set distances along a compass line known as a 
traverse line. Using a good topographic or forest cover map of the area, start off by 
finding some possible tie points. �Tie points� are identifiable spots you can pick out 
on a map and in the field (e.g., road junctions, bridges, kilometre markings). You�ll 
begin your traverse line from one of these tie points. Mark tie points on your map.  

Plot locations are determined by using the �plot location grid template� provided in 
Appendix 5: Inventory Information. Photocopy the template (1:5000 scale) onto a 
transparency. The grid lines are 100 metres apart, and potential plot centres are 
wherever two lines intersect. Overlay the template (now a transparency) on your map 
and line it up with the cardinal directions (north, south, east, west). Use a pencil to 
mark the plot centres on your map at a density of one plot per hectare. Each square 
on the template = one hectare.  

The procedure described is easiest if you have a 1:5000 map, just like the template. If 
you have a map using a scale more precise than 1:5000 (e.g., 1:1000), you will have 
more plots in your development area than recommended by the MoF guidelines 
�plots per hectare� table above. Remove the excess plots in a systematic fashion by 
erasing every second or third plot (or as many as necessary), so you are not biased in 
your decisions. Try to spread the plots as evenly as possible. It�s also a good idea to 
have your traverse lines run across contour lines (up and down hills), to give a clear 
picture of your land and its vegetation at different elevations. 

Once you�ve decided on the plots, you will connect them with a traverse line to the 
tie point you will use as your point of commencement (POC). The POC is the actual 
spot where you have decided to begin your traverse. Number your plots on the map 
and you�re ready to begin. 
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Size of inventory plots depends on what you�re trying to survey and the vegetation 
cover on the plot. In your forest vegetation survey, you will actually take two 
separate surveys from the same plot centre. This is because you need to collect 
information about two very different types of vegetation: 
• Trees 
• Shrubs and other smaller plants. 

The plot cord you use will depend on the type of survey you are doing (your 
equipment list includes three different plot cords). Your plot cord is simply a piece of 
nylon cord cut to the correct length and marked to differentiate one length from 
another. As shown below, each length (or size) has a specific use. 
 

Plot cord 
size 

(plot radius) 

 
 

Use  

 
 

Area of plot 

Plot per 
hectare 
factor 

2.52 m Non-timber resources plots 20 m2 (.002 ha) 500 
3.99 m Tree plots in dense, immature 

stands 
50 m2 (.005 ha) 200 

5.64 m Tree plots in more mature 
stands 

100 m2 (.01 ha) 100 

 

As the table illustrates, the plot sizes vary depending on the vegetation type. This 
enables you to strike a balance between doing too much and not doing enough. The 
smallest plot (20 m2) will give you enough information about non-tree resources at 
the site without forcing you to count every plant in a much larger area. The middle 
plot size (50 m2) is for surveying trees on a site with dense regeneration, again 
without having to survey too large an area. The largest plot size (100 m2) provides an 
area large enough to get a representative sample of mature trees. 

B. Doing Your Inventory 

This section will outline how to locate your plots, how to set them up, and how to 
record the information you obtain. 

Locating your Plots in the Field 
Following a compass line is a vital skill when conducting your vegetation inventory. 
It is beyond the scope of this guidebook to review compass work in detail but there 
are a couple of points to remember:  
• The right compass for the job. Ideally, you should have a �ranger� type with a 

mirror in the lid, gunsight sighting, liquid dampened needle, and an adjustment 
for setting declination.  

• Staying on track. With a little practice, staying on your traverse line is not 
difficult. Hold the compass level, line up the arrow in the mirror face, sight on 
the farthest object you can pick out through the gunsight (e.g., recognizable tree, 
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rock, stump), and walk toward it. When you reach that landmark, sight again and 
find a new object to focus on. 

In reality, chances of moving in a straight line are fairly remote. Obstacles are 
likely to include waterbodies, swamps, rock faces and deep gullies. If you can see 
across an obstacle, take a sight on a landmark on the other side and use it to pick 
up your route again. Keep in mind that landmarks can mysteriously change 
appearance from different angles. 

Remember that a compass can be thrown off by machinery, metal objects 
(e.g., watch or belt buckle) or even magnetic ore in surrounding rocks. 

Measuring distance can be done using a hipchain with a counter and disposable 
string, or �chain,� that you tie and break as you go. At regular intervals, pull the string 
taut and record the distance (on the hipchain�s counter) on flagging tape, which is 
then tied to a branch or stick at that spot.  

Alternatively, you can use a 50 m nylon cord, which is somewhat more accurate, 
cheaper, harder to break and doesn�t leave string lying around. However, a nylon 
cord (or, alternatively, a logger�s chain) is much easier to use with two people.  

With two people, the compass person walks in the chosen direction, trailing the 50 m 
cord. When the end of the cord reaches the second person, the rope is pulled taut and 
the compass person marks his position with flagging tape. The compass person then 
continues in the same direction, again trailing the cord, while the second person 
follows the end of the cord until it reaches the flagged spot. The rope is again pulled 
taut, and the compass person marks his position, 100 m from the starting point, with 
flagging tape.  

Slope will affect the way you measure horizontal distance, and can throw off your 
plot distribution. For the example, after walking 28 m on a 34% slope, you will have 
covered a horizontal distance of only 26.5 m. You can solve this problem by using 
the slope correction tables in Appendix 5: Inventory Information. They allow you to 
make quick corrections based on the slope distance (as measured by your string or 
cord) and slope percentage.  

Slope percentage is determined by a clinometer, sometimes called a �Suunto� after 
one of the best-known manufacturers. As a rule of thumb, corrections are not 
required when the slope percentage is less than 20%.  

Setting up Your Plots 
Your first step is to establish the plot centre. Mark it by writing the plot number from 
your map on flagging tape and tying it to a stick pushed into the ground at the 
appropriate spot. Two plots will be set up from each plot centre: 
• a larger one for your tree survey � 50 m2 for young trees, 100 m2 larger for 

mature trees (see �plot cord size� table on previous page) 
• a smaller one for your non-tree resources survey. 
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In 

Plot radius 

Plot centre stake 

In 

Out 

In 

Out 

Out 

Out 

Establish plot boundaries by having one person� or a sturdy central point, such as an 
upright shovel� stand at plot centre with one end of the plot cord while the other 
holds the opposite end of the cord and does a radial sweep. In practice, a radial sweep 
usually involves moving in and around the trees, tying ribbon markers at the edge of 
the plot boundary.  

Establish a tree plot using the long plot cord (5.64 m) 
for mature trees, or the middle one (3.99 m) for 
young trees. Individual trees may have to be checked 
to see if they�re �in� or �out� of the plot. Trees are �in� 
if more than one-half of their diameter at breast 
height is within the plot boundary (see diagram). Try 
to keep your plot cord reasonably level while you�re 
establishing boundaries. Depending on the steepness 
of the slope, you may have to make a slope 
correction. 

All trees should be included in the survey. If you were inventorying the volume of 
timber, only trees over a certain size would be measured. The non-timber approach 
described here treats them like the large plants they really are. 

Establish your non-tree plot using the same plot centre but the short plot cord 
(2.52 m) for your radial sweep. Use different coloured flagging tape to differentiate 
between the outer boundaries of the tree plot and those of the non-tree plot. As with 
the trees, if the majority of a plant or plant clump appears to be inside the plot, count 
it as �in.� 

Recording Plot Information  
The information you need to record is dictated to some extent by your future plans 
for the site. However, more information collected now means more informed 
decisions about your property further down the line.  

A plot sheet is a recording tool that designates specific information to collect in the 
field. You�ll find plot sheet templates in Appendix 5: Inventory Information. 
Photocopy the templates so you have at least one plot sheet for each plot. The 
instructions below will assist you in measuring and recording information on your 
plot sheets. After you have collected field data, you can summarize the inventory 
results in your Workplan. 

Two key resources are very useful here (both included in Appendix 2: Sources of 
Information:  
• A good guidebook to the plants of your area 
• Relevant pages from the Biogeoclimatic Ecosystem Classification (BEC) guide 

for your subzone (identifying vegetation will be easier if you have an idea of the 
kinds of trees, shrubs and herbs to expect in your area). 
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Due to the variety of plants you are likely to encounter on your property, it is useful 
to use abbreviations for these species. Note these abbreviations on your plot sheets. If 
possible, use the proper species codes to record the trees found at each plot. They can 
be easily obtained from the nearest MoF office. 

Note: Remember that quality can have a big impact on the prices you receive for 
non-timber forest products. That means you will have to make judgement 
calls when doing your inventory. Information on product specifications�
including acceptable quality�can be found in the Part III: Crop Sheets. It is 
also important to remember that you should contact buyers before you 
harvest, so that you can harvest to the correct specifications (see chapter 11).  

Tree Inventory 
The tree inventory described here is only intended to determine the non-timber 
resources available (e.g., boughs, bark) and the ecological functions provided 
(e.g., shade, windbreak). Use the medium or long plot cords for your tree inventory, as 
described earlier. The important factors to consider while doing your inventory are: 
• Number of trees and species. Record the number of trees of each species found at 

the plot. This will assist in determining what non-timber products can be 
obtained, and what plants can be grown under the canopy. 

• Tree age. This is optional, but can be useful to know. An increment borer is easy 
to use and will not harm the trees. Record the age of one or two average trees 
per plot. 

• Tree height. This is also optional, and only really useful for a timber inventory. 
Details on calculating height are provided in Appendix 5: Inventory Information. 

• Condition of trees. Helpful in determining whether marketable non-timber 
products can be harvested. Also helpful in assessing the possible function as a 
windbreak. 

• Crown closure. The degree of canopy closure will determine the conditions for 
raising or enhancing shade-loving species in the understorey. See the diagram 
below for estimates of crown closure. (See chapter 13 for more on crown 
closure.) 

Non-tree Inventory 
• Use the short plot cord for this inventory, as described earlier. Begin your 

inventory by identifying and listing all the harvestable non-tree species found in 
the plot on your plot sheet. Include plants that provide good browse if you intend 
to graze the area. For each species, record the following: 

• Total number of plants for each species. Where possible/feasible, count the 
number of individual plants of each species found in the plot. This will be easier 
on an open forest floor where you�re counting clumps of ferns than it will be on 
sites where the salal is 2 m tall and dense. You may choose to record sites like 
the latter simply as �dense coverage.� This is one of those instances where 
judgement calls come in. Even an approximate number could be useful in 
developing a harvesting plan.  

• Estimate of the percentage cover for each species. How much of the plot do you 
think the species covers? Provide an estimate to the closest 10%. 
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• Proportion of harvestable vs. non-harvestable individuals. The aim here is 
estimate the amount of harvestable individuals for each species (none, 20%, 
50%). Your decisions will be based on factors such as size, colour, and insect or 
other damage. If many of the plants are not harvestable in their current condition, 
cultural practices such as fertilization and pruning may be available that would 
improve product quantity and quality. 

 

More thoughts on NTFPs 

It is useful to pay attention to NTFP resources outside plot boundaries. Survey plots 
are only sampling a limited area of your forest land, and you can easily miss areas in 
which certain plants live. For example, if you notice an extensive patch of swordfern 
between two plots, record the approximate location, then later include it on your 
sketch map. The information may be useful at a later date. 

C. Using Your Inventory 

First, make sure all areas inventoried are marked on your map(s). Next, you need to 
take the raw data from your inventory (plot sheets), compile it, and present it in a 
useful format. That means taking the information from your sample plots and 
organizing the information so it represents your entire development area. 

Trees and/or Other Resources per Hectare 
Among your survey information, you have recorded the number of each plant species 
that appears in each inventory plot. Now you want to convert that number into the 
number of plants per hectare. This is done using the plots per hectare factor. 

For example, if you counted ten individual salal plants on your 20 m2 (0.002 ha or 
1/500th of a ha) plot�created using the 2.52 m cord�then you can multiply the 
number ten by 500, for a total of 5000 plants per ha. Similarly, the 10 plants in a 
50 m2 (0.005 ha) plot works out to 2000 plants an acre, and ten plants in a 100 m2 

(0.01 ha) plot works out to 1000 plants per ha (see table on page 57). 

Once you know the approximate number of plants per hectare, and their average 
quality, you have a fairly good idea of the plant resources you have on your land. 
Record the information in the tables provided in the Workplan. 
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The intent of this short but important chapter is to create a list of potential crops that 
can be grown on your land. This list of �best bets� will be based on the information 
you have gathered so far�including land and personal resources, site conditions and 
current land use�combined with the plant information provided in Part III: Crop 
Sheets. You may also find useful information in the Quick Crop Guide at the end of 
this chapter, whether categorized by product or indicators (e.g., shade, moisture, 
dryness). 

Step 10: Listing �Best Bets� 

Perhaps the easiest way to approach this list is by first determining what plants can 
grow under the climatic, soil and physical conditions that occur in each of your 
agroforestry development areas. Plants you already cultivate on your land, plants 
revealed by your non-timber inventory, and crop ideas you have developed while 
gathering information will all form part of this list.  

You can add substantially to the list by looking at Part III: Crop Sheets to see what 
other plants can be successfully grown on your site, and what products can be made 
from them. You want this list to be as extensive as possible, so you can consider the 
widest possible range of options. 
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Your list can be refined by considering the resources at your disposal (e.g., labour, 
buildings, equipment) at different times of the year. These factors will limit the crops 
and crop combinations you can grow. Finally, you can further refine your list by 
revisiting the objectives you have for your land, such as income diversification, 
reduction of land taxes or environmental protection. 

The list of �best bets� you make in this part of your Workplan should include all the 
plants that can grow on your land, and the products that can be derived. Make sure 
you include timber products that can be made from trees you would plant as part of 
an agroforestry development. If you have done a timber inventory�in addition to the 
non-timber vegetation inventory described in chapter 10�list those possible timber 
products as well. 

Quick Crop Guide 

Categorized by Product 
Product Crop Product Crop 

Christmas trees • Douglas fir* 
• Noble fir* 
• Grand fir* 
• Scotch pine 

Bough and wreaths • Noble fir* 
• Subalpine fir 
• White pine 
• Redcedar* 

Hardwoods • Cottonwood* 
• Hybrid poplar* 
• Paper birch* 
• Black walnut* 
• Red oak 
• Chestnut* 

Conifers • Douglas-fir* 
• Western hemlock* 
• White spruce* 
• Black spruce 
• Lodgepole pine* 
• Scotch pine 
• Redcedar* 
• Sitka spruce* 

Forages (nitrogen 
fixing) 

• Red alder* 
• Caragana* 
• Red clover 
• Alfalfa 
• Sweet clover 
• Vetch 
• Red fescue* 
• Orchard grass* 

Grasses • Red fescue* 
• Orchard grass* 
• Kentucky 

bluegrass* 

Floral greens • Salal* 
• Beargrass* 
• False box* 
• Swordfern* 
• Broom 

Ferns • Sword fern* 
• Ostrich fern* 
• Deer fern 
• Maidenhair fern 
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Product Crop Product Crop 

Medicinal plants • Oregon grape* 
• St. Johns wort 
• Chokecherry* 
• Cascara* 
• American ginseng* 
• Goldenseal* 
• Sea Buckthorn* 

Tree fruit • Apple 
• Plum 
• Pear 
• Chokecherry* 
• Pincherry* 

Nuts • Hazelnut 
• Black walnut* 
• English walnut 
• Chestnut 
• Red oak 
• Almond 

Berries • Huckleberry* 
• Chokecherry* 
• Buffaloberry* 
• Highbush-

Cranberry* 
• Red current 
• Lingonberry* 
• Pincherry* 
• Blackberry* 
• Saskatoon berry* 

Vegetables • Asparagus 
• Fiddleheads* 
• Pumpkins 
• Root crops 

Field Crops • Wheat 
• Barley 
• Soybeans 
• Flax 
• Canola 

* These plants and their uses are described in detail in Part III: Crop Sheets. 

Categorized by Other Indicators 
Indicators Crops Indicators Crops 

Plants requiring shade • American ginseng* 
• Goldenseal* 
• Princes pine* 

Plants that produce 
higher quality product 
in shade 

• Salal* 
• Beargrass 
• Falsebox 
• Mushrooms 

Plants suitable for live 
nurseries 

• Sword fern* 
• Salal* 
• Kinickkinick 
• Broom 
• Conifers* 

Fast growing woody 
species  

• Hybrid poplar* 
• Hybrid willow 

Plants suitable for dry 
sites 

• Oregon grape* 
• Lodgepole pine* 
• Juniper 

Plants suitable for wet 
or riparian sites (and 
stream bank 
bioengineering)  

• Willow 
• Red osier 

dogwood* 
• Cottonwood* 
• Hybrid poplar* 
• Red alder* 

* These plants and their uses are described in detail in Part III: Crop Sheets. 
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Previous chapters have focused on what you are able to grow on your land. This 
chapter will focus on how to determine what products you can actually sell for a 
reasonable return. From a business point-of-view, marketing is key to your 
agroforestry success. 

Marketing is usually more than letting a buyer know you have something to sell. In 
fact, a complete definition of marketing can be quite broad: 

Marketing is the process of planning and implementing a strategy that 
includes everything from idea development, pricing, promotion and 
distribution of what you are offering, right through to the exchange of your 
product for money. 

Many landowners�though certainly not all�are reluctant to become involved in 
marketing strategies, perhaps because marketing can be quite different from the kind 
of �hands-on� outdoor work in which foresters, farmers, ranchers and other 
landowners are usually involved. But like any small business, your success may well 
depend on the success of your marketing strategy.  
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This chapter is designed to make your marketing strategy development as 
straightforward and painless as possible. The aim is to help you build a simple and 
complete marketing plan for your agroforestry enterprise. To avoid unnecessary 
work, it is recommended you read this entire chapter before you begin. 

Note: The vegetation inventory described in chapter 10, and filled out in your 
Workplan, focuses on non-timber products. If you have decided to do a 
separate timber inventory, you can include tree species and potential volumes 
while following the steps outlined in this chapter. For more information on 
marketing, see the Small Woodlands Business Planning and Marketing 
Guidebook. 

Marketing Research 

Marketing research is the starting point in developing a marketing plan. It provides 
you with a broad overview of the industry and answers specific questions about your 
product(s). Your research will be ongoing, as it influences all parts of a marketing 
strategy and continues throughout the lifecycle of your business. People who stay on 
top of their research will survive and thrive in a changing marketplace. 

Start your research by asking questions about: 
• Customers: the group(s) most likely to buy your product 
• Competition: others serving, or planning to serve, your potential market 
• Industry: specifics about industry standards, influences and trends. 

Research sources can be broadly divided into two categories: secondary and primary.  

Secondary market research is information gathered by somebody else, but relevant 
to your business. It is generally inexpensive and based on information that is easy to 
obtain from libraries, government departments, the Internet and various 
organizations. Sources include: 
• published reports and studies 
• trade magazines and journals 
• newspapers  
• books 
• literature from competitors 
• business directories. 

Primary market research, unlike secondary research, is custom-made research that 
answers specific questions about your business. It can be low-cost or expensive, 
simple or complex, and anywhere in between. The important thing is that generating 
your own information will enable you to make more informed decisions. Primary 
market research includes: 
• talking to your existing or prospective customers (often your best source of 

information) 
• speaking with government employees (including marketing boards or regulators) 
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• observing competitors (and speaking to them, if possible) 
• contacting other businesses outside your market area 
• observing how the products you have identified are marketed in supermarkets, 

health food stores and other outlets  
• speaking with brokers, retailers and distributors 
• using mail-out surveys (questionnaires) 
• hiring students in a marketing and/or business program to do a survey 
• hiring a market research firm. 

Check your information with a few different sources to confirm the accuracy of your 
research. 

Marketing Strategy 

A marketing strategy uses the information gathered by primary and secondary 
research to choose one or more products for sale, as well as how you will sell them. 
A well thought-out strategy will help you focus on your objectives, distinguish your 
products from others, and improve your bargaining position. 

The following steps will help you develop a marketing strategy, or marketing plan. 
Each step contains directions needed to complete corresponding sections in your 
Workplan. You should note that every part of every step might not apply to your 
situation.  

Step 11: Revising Your �Best Bets� 

In Step 10 of your Workplan (chapter 11) you identified the plants that can grow 
on your land, and which you can produce with the resources you have available. In 
Step 11, the list of �best bets� will be refined to include those plants and products 
you think have the best market potential. This revised list of �best bets� will provide 
direction for your in-depth market research.  

When selecting a list of marketable �best bets,� consider:  
• Are there buyers nearby?  
• What is the demand for the crop, relative to supply? 
• How does harvesting and selling these crops fit in with the rest of your 

production system? For example, will the crop(s) require big inputs of labour 
during an already busy period? 

• Is investment of resources (labour and capital) likely to provide an adequate 
return? 

• How does that return compare to other possible crop/product options? 

Where possible, use your vegetation inventory information to list the approximate 
volumes of the crops you have for sale. For crops not yet planted, you should 
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estimate how much you�ll be able to sell so you have an idea of how much to plant. 
Check with your MAFF office for yield estimates. 

Step 12: Identifying Buyers and Their Needs 

Your customers are the consumers, brokers, wholesalers and others who will 
potentially buy your product. An extensive list of potential buyers can be found in 
Appendix 2: Sources of Information. Generally, buyers for NTFPs and agricultural 
crops or products include: 
• consumers 
• wholesalers/brokers 
• supermarkets 
• small retailers 
• processors 
• restaurants 
• exporters. 

The needs of these different buyers can vary significantly. Take the time to find out 
what your potential buyers want before you go any further. Important information 
includes:  
• What quantity and quality of product do they expect? 
• How much are they willing to pay? 
• When do they need the product?  
• Does the market area have an adequate customer base? 

Ideally, you will be able to focus on one primary market�or group of buyers�that 
looks like the best fit and is large enough to provide a reasonable return for your 
efforts. 

Step 13: Researching the Competition 

Understanding the competition will influence the way you customize your marketing 
plan. Speaking with potential buyers is a good place to start developing a list of 
competitors. Next, determine as much as you can about your competitors, including: 
• Are they working at full capacity (i.e., can they produce more)? 
• Do they have a particular niche?  
• What are their marketing methods? 
• What are they doing right? What are they doing wrong? 
• How long have they been in business? 
• Can you offer something they cannot? 
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One way to get around approaching competitors for business information is to 
contact similar businesses in different areas. They are more likely to share their 
knowledge because you�re not in direct competition. You can also try: 
• checking competitors� prices 
• talking to their customers/buyers/suppliers 
• collecting their promotional material. 

After assessing the competition, you may choose a different approach. Keep in mind 
that potential competitors may also be potential buyers for your products. Perhaps 
you can explore marketing with other producers where there are advantages in 
assembling larger volumes for sale. 

Step 14: Exploring the Industry 

Getting to know your potential competitors is important, but it is also necessary to 
have a clear picture of the entire industry in which you intend to participate. You 
should focus on three main areas. 

Knowledge of standards, including: 
• the form in which products are sold  
• required methods of product handling 
• minimum or preferred purchasing amounts. 

Awareness of influences within the industry (largely beyond your control), 
including: 
• fluctuations of markets, primarily regional but also national and international  
• the effect of climatic variables on local supplies 
• seasonal purchasing trends. 

Anticipation of industry trends, helping you take advantage of opportunities and 
protect yourself as markets change. Trends include: 
• expected long-term growth or shrinkage in markets 
• development of new product areas 
• pricing directions, shifts and swings 
• new varieties or cultivars. 

Step 15: Adding Value to Products 

When making decisions about your choice of products and how you can market them, 
consider ways to add value. Adding value will allow you to obtain a better price for 
the same amount of raw material. For small landowners, adding value to agricultural 
and non-timber crops can make an enormous difference to the bottom line.  
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The common view is that adding value involves changing the form of a harvested 
product. For example, turning berries into jam may multiply the value of berries by 
as much as 10 to 15 times over selling them fresh. Processing raw materials can 
provide other benefits, including: 
• being able to sell some products out-of-season or over a longer period of time 

(e.g., berries which often all become ripe at the same time) 
• minimizing the need for cold storage and reducing losses during the shipping of 

fresh products over long distances 
• differentiating your product from others using the same primary material, and 

creating a �niche� market. 

Less well-known are ways of adding value that do not involve changing the form of 
the raw materials. For example, selling further down the marketing chain�by-
passing a middleman or two�may significantly increase the price you get for your 
product. Even delivering your own products or providing other services to the buyer 
could result in a higher price.  

In other situations, processors prefer to buy from brokers who provide the amounts 
needed in one transaction. In this case, a co-operative venture with other producers 
will create the bulk shipments needed to attract buyer interest.  

Ideas for Adding Value 

A few of the more common methods of adding value to your agroforestry products 
are described below. 

Many edibles you could produce in an agroforestry system also have a market in a 
value-added form. Fresh products are usually perishable and only available for short 
periods. Processing extends the period during which products can be made available, 
and allows processors to increase potential returns. 
 

Examples of Value-added Edibles 

• Processed fruit products (jams, 
jellies, fruit leathers, sauces, 
chutneys, vinegars) 

• Lower quality/broken mushrooms 
(dried and used to create a 
flavourful spice or thickening agent 
for use in soups). 

• Frozen products (berries are the 
most obvious candidates, though 
mushrooms are sometimes frozen) 

• Dried products (mushrooms, 
berries). 

 

Other creative ways for adding value to edible (or other) products include direct 
marketing to consumers. In addition to the more traditional farm stands or farmers� 
markets, there are also options for supplying consumers with agricultural products 
through community supported agriculture (CSA) programs. (Check with your local 
organic producers associations.) 
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It is important to be aware of complications that come with making processed food 
products. Carefully research regulations and standards before you begin production. 

Value-added decorative and craft products can provide immediate returns. The amount 
of skill required to produce these products varies. Some products (e.g., wreaths) are 
fairly easy to produce, while others (e.g., baskets and furniture) may require more time 
to develop proper skills.  
 

Examples of Value-added Decorative/Craft Products 

• Evergreen wreaths 

• Dried wreaths (salal, ocean spray, 
red osier dogwood) 

• Evergreen swags or �rope� (used as 
a garland) 

• Table centrepieces (from evergreen 
and/or dried materials) 

• Dyed/preserved/painted materials 
for crafters (cones, branches, 
florals). 

• Baskets from different materials 
(willow, cedar, red osier dogwood) 

• Dried and/or dyed floral materials 

• Twig furniture (adult, children, or 
doll sizes) 

• Buttons, boxes, pens, and picture 
frames (from small branches). 

 

Herbal products offer a number of opportunities for adding value. Medicinal herbs 
are a good option for marketing at a local level but you must adhere to regulations 
that govern the sale of these products. Getting into the business of selling �drugs� to 
the mass market should not be taken lightly. Herbal teas sold under food regulations 
may offer a much easier approach.  

Additional information on edibles, decorative and craft products, herbal products and 
other NTFPs can be found at the MAFF�s �Infobasket� website (see Appendix 2: 
Sources of Information). 

Is it Worth it?: The �Cons� of Adding Value 

Adding value is not always the best option. Ask yourself some hard questions before 
you embark on the value-added route: 
• Are financial and human resources/expertise available to develop value-added 

processing? If not, what will it take to acquire them (e.g., loans, training)? 
• Do you have the long-term supply of resources to support a value-added 

strategy? 
• What are the markets for potential value-added products? Can you meet the 

requirements of the marketplace? How easy will it be to break in to those 
markets? 

• How long will it take to recoup the costs of any processing equipment involved? 
• Can you handle the risks sometimes involved in adding value? For example, are 

you better off taking less for your product but letting a middleman absorb the risk? 
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As with any business, you have to do the research, consider your resources and 
crunch the numbers to see if it�s worthwhile. Usually, adding value is smart 
marketing.  

Step 16: Setting the Price 

The price you set will be a major factor in determining the success you have in 
marketing your agroforestry crops and products. 

The two basic functions of pricing are to cover costs and make a profit, and to 
encourage customers to buy. You can either price to the market or price to your costs. 

Pricing to the Market  

When you�re just starting out, pricing to the market is often the simplest approach. 
Pricing to the market involves finding out what others are charging for the same 
products, and then using that information to establish a similar price range. Buyers 
are also pricing to the market when they tell you what they�re willing to pay for your 
products.  

Pricing information on agricultural products can be obtained from a number of 
sources. If you plan to sell directly to the public, various retail market outlets will 
provide you with information on the going rate for your product. Buyers will also 
provide pricing information, but keep in mind that these prices are usually negotiable. 
For traditional agricultural crops, specialists at the MAFF should be able to assist you 
with pricing information. The Internet may be another source of pricing information, 
depending on the market you are seeking to access.  

NTFP pricing information can be difficult to obtain, but your best bet is talking to 
other producers and the buyers you�ve identified. The Internet also has limited 
pricing information for some products, especially for �finished� or value-added 
products such as crafts, wreaths, berry jam and the like (these may also be obtained 
from catalogues from various companies). 

Sources of pricing information�as well as other marketing information�for 
agroforestry products can be found in Appendix 2: Sources of Information. 
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Pricing to Your Costs 

Pricing to your costs ensures that what you 
charge covers all your expenses�not 
necessarily the case when pricing to the 
market. Businesses sometimes start out by 
pricing to the market, and then shift to pricing 
according to costs once these become clearly 
identified.  

If you find that similar products are available 
for a much lower price than you could charge, 
you�ll have to either adjust your profit margin 
or differentiate your product so that 
consumers feel it is worth the higher price.  

The timing of sales has a strong influence 
over the price which can be obtained, and the 
obvious objective is to sell when prices are highest (i.e., demand is high relative to 
supply). Non-perishable products allow greater flexibility in this choice, as do 
products processed to allow out-of-season sales. You may also wish to explore 
different management practices that will enable you to harvest early or late in the 
season when other supplies may be limited. 

Price Setter or Price Taker? 

Sometimes you will be able to set prices for your product, other times you won�t. A 
number of factors will influence whether you are a price-setter or a price-taker. 
• The scale of the market. Prices for internationally traded commodities 

(e.g., lumber, wheat) tend to be set far from the place of production. This is also 
true for many agricultural commodities and NTFPs (e.g., mushrooms, some floral 
greens, medicinal herbs) that are traded in international or other extended 
markets. 

• Product differentiation. If your product is unique (the opposite of a commodity) 
you are more likely able to influence the price you receive. �Niche� market and 
value-added products usually have superior opportunities for cost-driven pricing. 

• Your reputation within the industry. Sometimes experienced, dependable 
suppliers are able to get a higher price for their products (a �premium�) because 
buyers know they will reliably supply a high quality product. 

• Your negotiating skills. If you have good negotiating skills, your ability to 
influence the prices you receive for a product will increase greatly. 

In the end, the single most important influence on your pricing decisions will be your 
customer�s ability and willingness to pay the price you are asking. However, keep in 
mind that you can also influence prices by promoting your products.  

What goes into the cost 
equation? 

• production costs 

• materials 

• fixed overhead 

• time/labour 

• profit. 

A simple formula for setting the 
price per unit is: 

Total costs of production per unit 
+ Desired profit per unit  

= Price per unit. 
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Step 17: Getting Products to Buyers  

There are three aspects to getting your products to buyers: 

A. Distribution: The sales channel(s) your product will follow. 

B. Location: Where you sell your product. 

C. Transportation: How your product will reach the buyer. 

A. Distribution: Sales Channels 

Your product may be able to take a number of different routes�or sales channels�
to the end user. Which sales channel(s) you end up using will depend on a number of 
factors, such as: 
• existence of a �dominant� distribution system for your product  
• demand for your product from various levels in the marketing chain 
• time you have available and your marketing abilities 
• your own preferences. 

Using these criteria, among others, you can choose one of the three basic marketing 
channels that most products follow: 
• Direct marketing: From producer to the consumer  
• Single-stage: From the producer to a retail business to the consumer 
• Traditional or multi-stage: From producer through several others (broker and/or 

processor and/or wholesaler) to retailer to the consumer. 

In general, the closer the producer is to the consumer, the greater the return as well as 
the workload. Your choice of sales channels may significantly impact your bottom 
line.  
 

Channel Advantages Disadvantages/Challenges 

Direct • Face-to-face contact with 
end-users provides valuable 
feedback; control over price; 
potentially higher returns. 

• More work required to 
manage direct sales; could 
adversely affect production; 
not everyone cut-out for sales. 

One-stage • Less work than selling direct 
to the public; possibly better 
returns than multi-stage. 

• May still be costly to serve if 
you�re working with a large 
network of buyers. 

Traditional/
multi-stage 

• Established system probably in 
place; can concentrate on 
production. 

• Possibly lower returns; may 
end up as price-taker rather 
than price-setter. 

 

You may be tempted to eliminate one or more middlemen in the chain. Remember 
that if you�re being paid outright by a broker/buyer/wholesaler, that person is also 
accepting the risk of selling your product to the next level in the sales chain. Before 
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you take over that role yourself, make sure that you are willing to accept the 
additional risk. Also, some products and markets may allow you to invite bids from 
different buyers and possibly obtain a better price. 

Knowing how your product is being distributed could, over time, help you establish 
�alternative marketing strategies� to improve your returns. You may find 
opportunities to sell your products at a higher level and to cut out some of the 
middlemen. You may also discover potential channels that will provide other 
business opportunities. 

B. Location  

When selling directly to consumers, there is a range of choices as to where you will 
offer your product. Possible sites for marketing agroforestry products include: 
• your property (everything from timber to berry jam), if not too remote 
• roadside stands (your driveway, highway rest areas, park-and-ride locations) 
• farmers markets (in urban areas these can be especially lucrative) 
• craft markets 
• co-operative marketing with other firms (e.g., renting seasonal space at a plant 

nursery, Christmas tree lot, supermarket, bed and breakfast). 

Many businesses take orders over the phone, by fax, email, or regular mail, and 
deliver the product (themselves or using a delivery service) directly to customers. For 
some products, particularly specialty foods and crafts, the Internet can provide easier 
access to a wider market than traditional mail-order techniques.  

All �mail-order� type direct marketing systems require a product that is easily 
handled and access to reliable transportation for it. 

C. Transportation Options 

If you are pursuing a sales channel where your customers are not coming to you, it is 
necessary to consider how your product will get to them. Important factors to 
consider include: 
• cost to ship to distant markets via various transportation modes 
• inclusion (or not) of transportation costs in the selling price (i.e., whether you or 

the buyer pays the freight costs) 
• the reliability and timeliness of various modes of transportation (especially for 

perishable goods). 

Negotiating favourable freight terms may be critical to the viability of your business, 
so do not simply accept the first quote you receive from a shipper. For air cargoes, 
some freight brokers may be able to offer much better rates than the airlines. Greater 
volumes may permit price breaks, so partnering with another businesses in 
assembling loads can be beneficial.  
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Another way to reduce freight costs is to find trucking firms which are seeking �back-
haul� loads (i.e., freight for trucks from regional or provincial distribution centres that 
would otherwise be returning empty). 

It is important to compile a list of prospective transport options and their respective 
costs. In some cases it is simply not profitable to ship a specific product into a 
particular market. 

Step 18: The �Final Cut� 

Now that you have applied your market research to your list of �best bets,� you are 
ready to establish a final listing of the crops and products that appear best suited to 
your production and marketing efforts.  

You may find that the initial �best bets� you chose at the beginning of this chapter 
still look good, or you may decide to shelve some ideas and work through some other 
opportunities. Over the long-term, your choice of crops and products is likely to 
evolve as your business and woodland matures. 
 

Important Note: Your final choice of crops and products may be affected to some 
degree by such factors as taxation�especially property taxation�and your ability to 
finance your agroforestry development. Such business planning issues are addressed 
in the Small Woodlands Business Planning and Marketing Guidebook. 
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Chapter 13 
Agroforestry System 

Design and Management 

In this chapter………… 
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This chapter is intended to help you design and manage interactive agroforestry 
systems that meet your needs and objectives. The design must take into account the 
requirements of the trees and other plants during the first stages of system 
development, as well as the needs of those same trees and other plants as the system 
develops over the next few years. 

The chapter first provides essential management information for all the major 
agroforestry systems�forest farming, intercropping, silvopasture, integrated riparian 
management and timberbelts�then guides you through three important steps that 
will consolidate all the information you have gathered in previous chapters. 
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These steps are to:  
1. Revisit your management goals and priorities. These were first identified in 

chapter 8. You will likely want to refine your goals and objectives based on what 
you have learned.  

2. Summarize everything you know about the plants you want to grow. Based 
on your personal resources, site conditions, marketing potential and the Part III: 
Crop Sheets, you have identified a range of plants. The more you know about 
each tree, shrub and herbacious plant you want to grow, the more successful your 
agroforestry system will be. 

3. Organize your plants into systems. Based on Part III: Crop Sheets and the 
management information provided in this chapter, you can design interactive 
agroforestry systems that work best for you. 

Managing Competition 

Agroforestry systems are multi-cropping systems�two or more plants growing on 
the same area of land at the same time�in which the trees, shrubs and herbaceous 
plants compete for light, water and nutrients. Depending on specific site conditions, 
some plants will be better able to compete than others. The design of an agroforestry 
system must take into account the varying abilities of trees and other plants to 
compete under different and constantly changing conditions. That is why the crop 
information provided in Part III: Crop Sheets is so important. However, there are a 
number of practices you can undertake to influence the ability of plants to compete 
for light, water and nutrients.  

Root Pruning 

Trees, shrubs and herbaceous plants can have root systems that are shallow, deep or 
both. Competition for moisture and nutrients will be less if one of the two plants 
growing together is deep-rooted and the other is shallow-rooted. If the plants and 
trees your want to grow both have shallow root systems, you can minimize 
competition by pruning roots so they do not occupy the same soil area.  

Root pruning is usually focused on the roots of trees. Ideally, you will want to prune 
tree roots every year or two, starting shortly after planting. If you have an existing 
stand of trees, try to prune part of the root system each year for several years rather 
than all at once. This will prevent serious damage to the tree.  

Manual root pruning can be done by forcing the blade of a spade into the soil or by 
digging a trench. Mechanized root pruning is done with a tractor mounted ripper, 
coulter or chisel plow, ideally with subsurface knifes attached to sever more roots. 
How close to the trunk to prune the roots depends on where the plants between the 
trees are growing. Pruning tree roots inside a tree�s drip line should be done 
cautiously to minimize damage to the tree. 
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Mulching 

Mulch refers to any layer of material on the soil that reduces competition by 
preventing growth of weeds, slowing loss of water from the soil and in some cases 
supplying nutrients. There are a wide range of materials that can be used as mulch 
from woven plastics to straw to sawdust. All of these mulches have advantages and 
disadvantages. Contact MAFF offices throughout the province for publications 
detailing mulches and their use. 

Irrigation 

In addition to root pruning and mulching, competition for water can be minimized by 
irrigation. Competition for water is only an issue in dryer areas of the province. On 
some sites irrigation may only be required for the first year or two until root systems 
are well established. In other cases, as in some dry interior areas, agroforestry 
systems may need permanent irrigation of some type. If you are unable to irrigate 
make sure you chose trees, shrubs and herbaceous plants that will grow in your 
climatic area and soils without added water. 

Plant and Tree Spacing 

Different plants have different spacing requirements. When designing your system, 
space the trees, shrubs and herbaceous plants appropriately for their mature size 
(unless you plan to thin them before they reach maturity). If you are starting with 
existing plants, this involves thinning them out. If you are introducing new plants, 
this involves planting at the right density.  

Canopy Pruning 

If there is too much shade under an existing stand of trees, the canopy can be pruned 
to allow more light to reach the understory plants. You may be able to accomplish 
this by lift pruning for improved timber production. Remember, removing more than 
40% of the trees foliage will significantly reduce the growth of the tree. 

Fertilization 

Competition for nutrients can be minimized by root pruning or by adding more 
nutrient. Nutrients can be added in the form of chemical fertilizer, animal manure or 
a wide range of other materials. Decisions about which materials to apply and how 
much should be added are based on soil or leaf tissue analysis. 
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Weed Control/Brushing 

Weeds are plants growing in your agroforestry system for which you do not have a 
market, and that compete for water, nutrients and light with the plants for which you 
do have a market. Where necessary these trees, shrubs or herbaceous plants should be 
removed or suppressed to minimize competition with crop plants. Weed removal or 
brushing can be done in a number of different ways from herbicides, to cutting, to 
cultivation. Of course, livestock grazing is another option.  

Chemical Interactions 

Traditionally, literature has used the term alleopathy to denote the negative 
biochemical influence exerted by one plant on the growth of nearby plants. For 
example, pine needles may produce acids that inhibit growth of plants on the forest 
floor, while roots of black walnut trees produce a compound called juglone, which 
also inhibits the growth of other plants.  

The current trend is to accept a more broad definition that also includes positive 
influences. For example, some plants (e.g., legumes, red alder) fix nitrogen that can 
benefit nearby plants. 

Chemical interactions can be controlled by choosing plant combinations that work 
together. Juglone, for instance, does not affect all plants (to see what plants are 
susceptible, check http://www.ag.ohio-state.edu/~ohioline/hyg-fact/1000/1148.html). 
Conversely, nitrogen-fixing plants are only useful to neighbouring plants that require 
extra nitrogen.  

Agroforestry System Design and Management 

It is useful to keep in mind the competition management practices mentioned above, 
while considering agroforestry system design issues. Some of the factors mentioned 
above are more important in some systems than in others. Management 
considerations will be provided for the five major agroforestry systems: 
1. Shade systems:shade agroforests and forest farming 
2. Sun systems:sun agroforests and intercropping 
3. Silvopasture 
4. Integrated riparian management 
5. Timberbelts. 

http://www.ag.ohio-state.edu/~ohioline/hyg-fact/1000/1148.html


Part 2  Agroforestry Development Toolkit  

13  Agroforestry System Design and Management     83 

1. Shade Systems 

The key interaction between crops in shade systems revolves around the amount of 
shade required or tolerated by understorey crops. In a natural forest, understorey 
plants are tolerant of the conditions present, or they would not grow there. In a 
managed system, you will need to maintain the right conditions for your chosen 
understorey crop(s) by managing the overstorey trees. For example, if you want to 
produce salal or other floral greens that have a rich, dark green colour, you will try to 
ensure optimum conditions of approximately 60% shade. 
 

Forest Canopy Cover: Examples of Density 

50% cover 25% cover 10% cover 

 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 

Developed by R. Terry and G. Chillinger. Published by the Society of Economic Paleontologist and 
Minerologist in its journal of Sedimentary Petrology 25(3): 229�234, September 1955. 

 

If there is not enough shade for the understorey, more crop trees will have to be 
planted or retained to produce more shade. If there is too much shade under trees, 
trees can be thinned or pruned.  

Water and nutrient competition are also important in shade farming systems, and 
should be managed using the strategies outlined at the start of this chapter. 



Part 2  Agroforestry Development Toolkit  

84     A Guide to Agroforestry in BC 

2. Sun Systems 

There are three questions you will want to consider when developing a sun system: 
A. What will you grow? 
B. How will you grow it? 
C. How will you manage it over the long-term? 

A. What will you grow? 
There are a wide variety of crops suitable for sun systems. Your choices will likely 
be influenced by what you�re already growing, what seems to grow well on your 
land, and what you�d like to grow. Consider marketing and other business factors, 
and pay careful attention to how new activities will fit in with your existing business. 
Beyond these considerations, it�s important to keep in mind the �ideal crop 
attributes,� especially of your tree crop. 

Ideally, trees should: 
• be well-adapted to the site 
• have a high commercial value at maturity 
• be compatible with the companion crop (for example, conifers appear to be best-

suited for intercropping with forages) 
• be deep-rooted with minimal surface roots 
• produce more than one product (e.g., nuts or boughs) to increase returns and 

reduce the length of time before they start producing marketable goods. 

Apart from making sure that tree and companion crops are compatible, your choice 
of companion crops�at least in the early years�is no more restricted than when 
you�re growing the same crops without trees. Examples include: 
• row/cereal crops  
• forage crops for pasture, hay or seed  
• specialty crops (Christmas trees, small fruit trees, saskatoons, other native 

berries, ornamentals, medicinals) 
• woodfiber crops (hybrid poplar)  
• shade-tolerant species (in later years). 

B. How should you grow it? 
Although sun systems can take many forms, there are a number of advantages to 
planting trees in strips (multiple rows) with companion crop strips in between. When 
deciding on the best arrangement for your tree crop, consider: 
• growth characteristics of potential tree species 
• whether single or multiple rows should be planted 
• whether single or mixed species should be used 
• light needs of the companion crop. 
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As is the case with windbreaks, there are a number of advantages to planting the tree-
shrub row with multiple rows of mixed species, rather than single rows of one 
species. This planting arrangement:  
• can provide a wider range of marketable 

products 
• should help reduce risks posed by disease and 

insects 
• improves habitat for wildlife 
• allows �light� shade and shorter species to be 

placed beside the shorter field crop; reducing 
impact on crops directly adjacent to the tree-shrub strip  

• is required for growing conifer �training trees� with high-value hardwoods; 
conifers force the hardwoods to grow straighter and self-prune, producing more 
desirable lumber qualities. 

The width of tree strips used in intercropping tend to range from 3 to 10 m, with the 
width of the strip increasing as the tree crop matures. Both row width and the spacing 
between trees or shrubs in the row will influence how the system is managed over time. 

Planning your sun system also involves deciding on the width of the companion crop 
strip between the tree-shrub rows. Companion crop strips may vary between 5 to 50 
m wide, depending on factors, such as: 
• sunlight needs of the intercrop plants 
• how much room is needed to accommodate farm machinery (leave enough space 

in the crop strips to provide room for planting, weed control, and harvesting 
equipment) 

• spacing needed to control soil erosion on slopes. 

C. How will you manage your sun system over the long term? 
It is important to think ahead and visualize how your sun system will change over 
time, especially with regard to shade management. Your aim is to maximize financial 
returns in the long-term, and you will want to grow high-value trees while 
accommodating the light needs of the companion crop. To maximize the growth of 
trees and companion crops, choose and manage your crops carefully to minimize the 
harmful effects of competition.  

Eventually, your tree-shrub strip will likely expand to the point where you must shift 
to shade-tolerant plants under the trees. How long your original system functions will 
depend on the system design, and the species make-up of the tree-shrub strip and the 
companion (crop) strip. To maintain the system for as long as possible you can: 
• thin trees to accommodate developing tree crowns, or to reduce competition and 

shading with other crops 
• root prune at the edge of the companion strips to reduce tree-companion crop 

competition. 
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A properly designed sun system will operate in the way you planted it for the first 10 
to 20 years. Most likely, you will have to switch to more shade-tolerant plants within 
20 years, and by the time 30 years has passed, you will likely have to switch to a 
shade system. 

3. Silvopasture 

Silvopasture systems are different from other types of agroforestry because they 
require landowners to manage livestock, as well as trees and understorey plants. This 
three-way interaction means there are three factors to consider when designing your 
agroforestry system, and while reading through the management information on 
silvopasture systems. They are: 
A. How can livestock help to grow trees better? 
B. How do you manage trees to maintain adequate forage? 
C. How can you use forage to benefit trees as well as feed livestock? 
 

A.  B.  C. 

Livestock 

 

 Trees 

 

 Forage 

 
 

A. Livestock  

It takes good managment to ensure livestock enhance tree growth, without damaging 
young trees. Your success will depend on your understanding of livestock behaviour. 
 

Levels of Management 

Optimal 
" 

Timing livestock access to the area to maximize positive interactions 
between the crops and minimize negative interactions. 

Improved 
" 

Moving livestock when forage supply is starting to decline and seedling 
trees have minimal damage. 

Poor �Dumping� livestock in an area and leaving on vacation. 

 

Poorly managed livestock can cause two types of damage to trees: 
• Browsing damage. Livestock preferences are predictable. Livestock will choose 

grass before they browse conifer trees. However, conifers are more attractive to 
livestock when trees are flushing in spring, so that is a good time to keep animals 
and trees apart. 

• Trampling damage. The damage livestock do by stepping on (or against) 
seedlings, as well as scraping off bark, is the number one cause of tree seedling 
death. Generally, trees are most susceptible when less than 40 cm tall, and during 
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the period of rapid growth in early spring. Trampling damage causes deformation 
and weakening of the stem, and may also provide an entry point for pests and 
disease. 

 
Thinking like a cow: animal psychology and seedling protection 

Research shows that cattle walk around objects of a certain width and height. Once 
seedlings reach about 40 cm, cattle will step around them. They also tend to avoid 
stepping on objects of a certain mass (10 to 15 cm wide and 15 cm high). So an 
animal that would step on a 10 cm tall seedling would likely walk over or around a 
rock of the same height but with greater mass. Therefore, one way to protect 
seedlings is to practice �obstacle planting:� 

• place a big enough rock beside the seedling, or, better yet, 

• plant your tree close to the rock or stump (if it�s a decent planting site). 
You can also use obstacle planting to create patterns that will help control livestock 
movement. When planting trees, it�s important to visualize where animals could be 
encouraged to walk. With that in mind, you can use an excavator to position small 
logs or logging debris in rough lines to guide the livestock and keep them away from 
seedlings. Unlike a standard planting grid pattern, obstacle planting in a row creates 
a �fence� that steers animals on pasture pathways between and around tree 
seedlings. 

 

B. Trees 

The standard approach to reforestation in BC produces quality trees, but not very 
good livestock forage. Even where good forage is available, supply decreases 
dramatically once the canopy closes past 50%. With trees planted at 3.1 m spacing 
(the most common standard), that happens after 5 to 10 years on the coast and 10 to 
20 years in the Interior. However, changes in planting design can make it possible to 
grow 600 mature trees/ha at 4.5 m × 4.5 m spacing,1 while maintaining good forage 
for a longer period.  

Conventional planting is done on a grid pattern. A viable alternative is to plant trees 
in clusters of two trees at 4.6 m spacing. You will end up with a similar number of 
seedlings and, after thinning one tree from each cluster, you should have between 
500�600 stems at maturity (see illustrations that follow). In addition, trees at 4.6 m 
spacing will take three times as long to compete with forage than in trees in a grid 
system. In other words, you end up with 30 years of good forage production instead 
of 10. The downside is that, because cluster-planted trees are closer together, they 
will have to be thinned earlier than in the grid system.

                                                      
1 Note that 600 trees/ha at the coast and 700 trees/ha in the Interior are considered to be 

minimum reforestation targets for plantations.  
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2.5 m tree spacing � 4.6 m rows 

4.6 m spacing with two trees/clumps (cluster planting) 

 

 

 

 

 

 

 

 

 

 

 

 

Tree spacing can also be used to support the pattern (or �obstacle�) approach to 
controlling livestock movement.  

Taking one tree from each cluster and moving it 2.5 m away�always in the same 
direction�will create �corridors� 4.6 m wide, while still producing the same tree crop 
in the long run. The corridors can be fertilized and seeded to domestic forages 
(i.e., an intercropping system).  

Forage is affected by planting patterns much more than tree growth is affected. It 
makes sense to take advantage of a system that enhances forage production without 
requiring major sacrifices in timber production. 

3.1 m spacing, standard grid pattern (1200 seedlings/ha)
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C. Forage 
Forage is obviously a vital component of silvopasture systems, especially as feed for 
livestock. Less apparent is the important role that forage, in combination with 
livestock, plays in controlling native vegetation that competes with tree seedlings.  

There are two main�and interconnected�ways of controlling competing native 
vegetation in a silvopastoral system. The first is to use livestock to graze vegetation 
cover. Livestock can do a reasonable job of controlling certain types of vegetation, 
depending on the livestock you have and how palatable they find the forage.  

The second option is to manipulate the ground vegetation around the trees. Seeding 
domestic forage into scarified (prepared for planting) areas inhibits the growth of 
herbaceous and brush species that would otherwise interfere with the survival and 
growth of commercial conifer species. The higher protein content of domestic forage 
can also translate into faster weight gains for livestock. As the forage species increase 
and slowly take over the site, livestock have more and higher-quality feed, and the 
trees have less competition from vegetation�a true win-win situation. 

To increase your odds of successfully seeding domestic forage: 
• Prepare your site for seeding as soon as possible after selective or clear-cut 

logging, so native vegetation doesn�t have a chance to respond to canopy 
removal and invade the site. 

• Seed immediately after site preparation to give domestic forage the jump on 
native competitors. 

• Plant trees at the same time as (or just after) forage seeding, not before. If trees 
are planted before seeding, aerial or manual broadcast application of seed using 
cyclone seeders is necessary to prevent damage to seedlings.  

 

If you live where it�s dry� 

Forage can compete with trees for scare moisture. Seed at lower rates and have 
livestock available to graze before the forage becomes competitive. 

By taking these precautions, your results should be: 

� More palatable forage  

� More efficient grazing  

� More vegetation removal. 

 

The forage component of silvopastoral systems can be either competitive or 
complimentary with your trees. Your management decisions will influence which 
way the system develops. Manipulating the species under your trees will not 
eradicate native competitors from the system, but it can make dramatic differences in 
tree seedling survival and growth.  
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4. Integrated Riparian Management 

Note: It is essential that you be aware of regulations and potential liabilities before 
you undertake any activity in riparian areas. It is strongly recommended that 
you contact the Land Reserve Commission for the regulations that affect 
private forest land prior to proceeding. Regulations designed to protect aquatic 
resources continue to change over time. Make sure you are up to date. 

The key points to remember in integrated riparian management are that species used 
on these sites must be adapted to the higher water table, and that activities must not 
damage the sensitive ecological functions of the zone.  

The way in which a riparian zone and the subzones (see chapter 5 for subzone 
descriptions) are managed depends on the initial condition of the area. There are two 
types of riparian zones to consider: 
• Intact riparian zones are forested or vegetated and are still �doing their job.� 
• Degraded riparian zones have been damaged by inappropriate logging, farming 

or other activities, and have lost their ability to function properly. 

Intact riparian zones 
If you�re fortunate enough to have an intact riparian system on your land, 
management will focus on maintaining the system while carefully harvesting certain 
existing products. You may also be able to introduce more marketable species. The 
long-term management of understorey plants in riparian systems is really just a form 
of specialized shade system or forest farming. 
 

Riparian subzone Agroforestry options 

Subzone 1 
 

• Harvesting/long-term management of above-ground non-
timber forest products (leaves, stems). 

• Harvesting of seed and propagation material (cuttings) for 
sale or use on property. 

Subzone 2 
 

• Selective timber harvesting; replanting with the same or 
other species in openings. 

• Enhancement planting to increase densities of shade-
tolerant crops, including trees able to regenerate in shade.

• Widening of buffer by planting light-needing crops on 
adjacent land (e.g., hybrid poplar, Christmas trees, 
conifers for bough production, berry crops).  

 

While you can harvest various products in riparian areas, you will need to take into 
account the sensitive nature of these zones and their important ecological functions. 
Harvesting activities should generally avoid:  
• causing soil disturbance, which includes the removal of whole plants 
• using heavy machinery, which can cause soil compaction and damage to 

undergrowth and streambanks  
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• entering the zone repeatedly, which can damage vegetation and lead to soil 
compaction. 

When suitable harvesting activities are properly implemented, they should keep the 
ecological functions of riparian zones intact. Some examples include: 
• harvesting of floral, craft or wreath materials that involve above-ground cutting 

of plants 
• harvesting of �whips� (cuttings) to root for new plants�for your own use or 

for sale 
• careful harvesting of trees to produce fenceposts, timber, firewood or 

Christmas trees. 

Although it may seem inadvisable to harvest trees from a riparian area, cutting 
selected trees in subzone 2 does not need to have a negative impact on the system. 
Carefully cutting trees over a period of years is also far superior to the day-to-day 
disturbance that can take place with many of the other possible uses of riparian areas. 
In addition, well-planned selected harvesting provides openings for enhancement 
plantings of trees or shrubs that have high potential value. Many trees and woody 
shrubs will re-grow (coppice) after cutting. The coppicing of plants such as willow 
and red-osier dogwood results in healthier plants and more palatable browse for 
wildlife. And because the roots stay alive, the soil-binding abilities of the plant 
remain intact. 

Riparian zone width largely depends on what you need and want to do. In the US, 
the National Agroforestry Center suggests the following guidelines for buffer widths 
to meet different needs. These estimates are rules-of-thumb and should be adjusted to 
suit the unique characteristics of your own land base.  
 

Specific benefits  Estimated buffer width needed* 

Bank stabilization: 

• small streams  

• active bank erosion 

 

• Only bank width may be required 

• Five metres or more 
Sediment filtering • Ten metre grass buffer; more required for 

shrub/tree buffer or slopes >15% 
Aquatic habitat  • Up to 30 m may be required for adequate 

shade and water temperature control 
Soluble nutrients and pesticides 

• agricultural runoff 
• depending on soil structure and solubility of 

chemicals, up to 30 m in width. 

* In the horizontal plane. 
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Degraded riparian zones 
In a degraded riparian zone, the primary objective is restoring ecological function. 
However, there is an opportunity to establish an agroforestry system that will provide 
both ecological and economic benefits. As ecological function is recovered, you�ll be 
able to apply the same options as for intact systems described above. Alternatives are 
listed in the table below:  
 

Riparian subzone Agroforestry options 

Subzone 1 
 

• Planting of selected shrubs/trees (e.g., willow, red-osier 
dogwood) to provide propagation material (cuttings) to 
expand plantings on the property or to sell. 

• Planting of other water-tolerant species that can be 
harvested without soil disruption (e.g., Cascara). 

Subzone 2 
 

• Christmas tree or bough crops on suitable sites. 

• Berries and nuts. 

• Development of �riparian forest farming system� utilizing 
moisture-adapted floral or craft species, medicinal plants, 
etc. under a tree crop. 

The restoration of riparian zones has three main steps: 

Step 1: Decide how to implement your restoration plan: 
• Passive approach: restrict the source of damage (e.g., fence animals out of the 

area) to allow native vegetation to re-colonize the site. 
• Active approach: seed or re-plant the area. 

Step 2: Determine the subzone boundaries: 
• Look at the site and the guidelines for subzone widths to devise a planting plan. 
• Mark the zone boundaries on a map to indicate what will be planted in each zone. 

Step 3: Decide if the riparian area needs to be landscaped or bio-engineered: 
• Steep stream banks may have to be modified. 
• Examine the riparian zone with a knowledgeable person to determine if bio-

engineering is an option. 

Step 4: Decide what you should you be planting (using this guidebook). 

Waiting for the native vegetation to fill in on its own (the �passive approach�) is most 
likely not the best option for your site. The time it takes to fill in (depending on the 
size of the site) may be too long to leave the bank and soil exposed, and the ground 
may be heavily compacted, restricting re-growth.  

Most of the time you�ll need to seed or re-plant degraded sites, using native plants 
where possible, especially beside watercourses (subzone 1). These plants are adapted 
to the area and they�ll provide the greatest over-all ecological benefits. Unfortunately, 
obtaining native plants isn�t always easy and plants can be expensive. One option is 
to harvest seed and take cuttings from nearby riparian areas. Using a mix of plants 
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and seeding in-between plants will provide the best and fastest results on degraded 
sites (see Appendix 2: Sources of Information). 

5. Timberbelts 

Timberbelts are multi-row tree-plantings designed to provide both economic 
(e.g., wood fibre) and environmental benefits (e.g., wind protection, wildlife habitat, 
erosion control). The use of multiple rows means you can control how wind patterns 
are affected, there is better habitat for wildlife and better erosion control and, when 
your remove a row, the timberbelt continues to provide ecological functions. Wide 
timberbelts can be developed into a forest farming system. 

Windbreaks 
Windbreaks are the most common type of timberbelt, and many different species and 
planting widths can be successfully used for wind control. Although windbreaks in 
Canada have traditionally consisted of single rows of trees or shrubs, there are a 
number of advantages in planting multi-row windbreaks with a mix of species. 
Benefits include: 
• superior wind protection and an ability to trap more snow 
• ability to carefully harvest trees without significantly affecting the function of the 

windbreak 
• new opportunities for the diversification of income through the sale of windbreak 

products 
• less chance of a disease or pest becoming a major problem (more typically 

common in monoculture plantings). 

Understanding how windbreaks work is vital to an effective design. Windbreaks 
work by slowing wind as it passes over and through the break. Windbreak height, 
width and porosity all influence how the windbreak functions. Windbreak porosity is 
a measure of how much wind is allowed to pass through the windbreak, depending on 
the trunk-branch-leaf structure of the different species used and how the windbreak is 
designed. 

By changing the different components (height, width, porosity), you can alter the 
effect of the windbreak. For example, more porous windbreaks will allow snow to be 
distributed more evenly over the catchment area in the lee (downwind side) of the 
windbreak. Denser windbreaks 
cause the snow to pile more 
deeply close to the windbreak 
on the leeward side of the 
break, but work better for 
erosion control and improving 
the microclimate (field level 
temperature) for crop 
production and livestock.  
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Tree height in the windbreak has a major influence on the size of the shelter zone (the 
area where wind velocity is reduced). The presence of a windbreak creates a shelter 
zone both upwind and downwind of the break, though the downwind zone is 
significantly larger. Upwind, the shelter zone is five times the height of the tallest 
tree in the break; downwind, the effective shelter zone is approximately 15 times the 
tree height (see diagram below). 

 

 

 
 

*H = Expected height of trees in tallest row. 

When designing a windbreak, there are several key elements to keep in mind. The 
windbreak should be: 
• continuous, with no gaps that can create wind tunnels and do damage. 
• at right angles to the prevailing or most troublesome winds 
• extended beyond whatever is to be sheltered. 

Before you begin the design process, it�s essential to determine the primary purpose 
of the windbreak and what site features you want to shelter (e.g., cropland, pasture, 
livestock, buildings). Numerous detailed publications are available to help you 
plan your windbreaks to maximize benefits for crop and livestock production 
(see Appendix 2: Sources of Information). 

Fenceline plantings 
Fencelines already remove a certain amount of land from production, and growing 
trees on unused land presents little risk of conflict with other activities. Your main 
concerns will likely be deciding what trees to plant, and the possible impacts on crops 
adjacent to fenceline trees. This guide, especially the Part III: Crop Sheets, helps you 
choose the right trees, both for market value and for minimizing impacts.  

Possible impacts on adjacent crops include shade and competition for moisture. 
These impacts can be influcenced by a variety of factors. The first consideration is 
the total area of your land. If you have a limited land base, planting trees along your 
fences could encroach too much on your operation. Other ways to reduce the impact 
of fenceline plants include: 
• carefully selecting the tree or and adjacent crops, ensuring compatibility 
• practice regular thinning and pruning to reduce shading 
• consider using deep tillage/root pruning near your trees to eliminate roots closer 

to the surface that can compete with your crops. Root pruning must be done 
properly or it can kill the tree (see �managing competition� at the beginning of 
this chapter) 

Prevailing Wind Direction 

Triple row Single row Double row 

Crops Crops Crops 

  #                    5�20 H                 $ #                              5�20 H                            $ 
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• choose fencing that is as compatible as possible with trees and other plants, or 
choose plants that are compatible with your fencing. 

Step 19: Re-visit Your Objectives and Priorities 

The first step (chapter 8) in developing your Workplan was to outline your initial 
objectives and priorities for your land-based business. Since then, you have gathered 
considerable amounts of information that will likely change at least some of those 
original goals. Record your revised objectives and priorities in the space provided in 
the Workplan. 

Step 20: Detailed Crop Information  

In order to develop the most functional and profitable agroforestry systems, you 
should know as much as possible about each plant you intend to grow. You will have 
gathered much of this information while filling out your Workplan, using your land 
assessment, plant inventory (where appropriate), market research, Part III: Crop 
Sheets, and possibly your own additional research. 

Important information includes the biological requirements of each plant, the 
agroforestry systems they can be grown in, what other plants (and animals) they are 
compatible with, labour requirements for harvesting, potential volumes, value-added 
opportunities, and useful market information. 

The table provided in the Workplan may include categories of information you do not 
have. You can exclude these or take extra time to find the information. There is also 
extra space for additional information you consider important but not specifically 
listed here. 

Step 21: Designing Your Agroforestry Systems 

Now is the time to arrange your plants into agroforestry systems that best meet the 
management objectives you outlined in Step 19. The information on each plant 
crop, and the management information provided earlier in this chapter, will allow you 
to design and manage agroforestry systems that best meet your objectives. Fill in a 
table in the Workplan for each agroforestry system you intend to develop. 

Note: Remember that price and marketability are not the only criteria for selection 
of the plants you will include in your agroforestry systems. Some plants may 
be chosen because they provide valuable ecological functions to your 
agroforestry system, such as trees for shade and windbreaks, or legumes for 
nitrogen fixation. 
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Chapter 14 
Building an Agroforestry 

Development Plan 

In this chapter………… 
Background Information . . . . . . . . . . . . . . . . . .  97 
Complete Your Five-year Management Plan . . . . . .  98 
Yearly Activity Schedule . . . . . . . . . . . . . . . . . .  98 
Sample Workplan . . . . . . . . . . . . . . . . . . . . . . .  101 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

The purpose of this chapter is to create a schedule of the work that needs to be done 
in the years ahead in order to fully develop your agroforestry area(s). Your completed 
Agroforestry Development Plan will include specific tasks, timelines, and labour 
projections for each agroforestry system on a year-by-year basis. You will need a 
Development Plan for each agroforestry development area. 

The Development Plan is the final step in your Workplan, and will form the practical 
basis for your agroforestry development. You will no doubt change and adapt your 
work projections in the years ahead, but a good Development Plan will form a clear 
starting point and help focus your management efforts. 

The Development Plan includes two distinct parts:  
• A five-year plan outlining specific tasks for each agroforestry system 
• A yearly activity plan, broken down into specific tasks for each month. 
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Step 22: A Five-year Management Projection 

Your five-year management projection is a schedule of the work you plan to 
undertake in the next five years in order to develop your agroforestry systems. The 
specific tasks and timelines you prepare will form the basis for your yearly activity 
schedule. 

Don�t worry too much about getting absolutely everything right on the first pass. 
Your plans will change over time and you can go back and adjust your projections 
accordingly. For now, you are mainly interested in conceptualizing the overall 
operation on paper. 

The five-year management projection has four sections: 
1. Area: size of the area to be managed. 
2. System: agroforestry system and its associated products. 
3. Year: year that you want the management activity to take place. 
4. Management Objective: specific objective you hope to accomplish. 

Note: The sample five-year management projection at the end of this chapter may 
be a useful guide.  

Use the template provided in the Workplan to create your own five-year management 
projection. 

Step 23: Yearly Activity Schedule 

The yearly activity schedule describes specific tasks that need to be done, when and 
by whom. This is the document you will use to plan your work schedule on a month-
by-month basis. A good yearly activity schedule will allow you to identify potential 
time and business conflicts, and ensure you avoid overlapping seasonal activities that 
could create shortages of labour and resources. 

A yearly activity schedule�one for each agroforestry system�has five sections: 
1. Crop Plant: the plants that you have decided you can grow and market. 
2. Management Objectives: a record of objectives, transferred from your five-year 

projection. 
3. Task and Time of Year: a list of specific tasks that must be accomplished to 

achieve each objective, including timelines associated with each task. 
4. Materials: estimates of seed, seedlings, fertilizer, fencing, animals, feed and other 

items necessary for corresponding tasks. 
5. Labour and Equipment: a record of labour and equipment needs (if any) for each 

of the specific tasks.  

Note:  A sample yearly activity schedule at the end of this chapter is a useful 
reference for filling out the template in your Workplan. 
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Like the five-year management projection, your yearly activity schedule will likely 
change as you learn more. Remember to leave yourself plenty of time to complete all 
the work. As landowners well know, most tasks take longer than expected. 

The yearly activity schedule will also be helpful in costing the materials, labour and 
equipment that are necessary for the cash flow projection of your business plan. For 
details on business planning, refer to the Small Woodlands Business Planning and 
Marketing Guidebook. The information in the Workplan will provide a good basis for 
a business plan that includes a comprehensive cash flow projection. 

(Sample) Five-year Management Projection 

Development Area 
 

Size of 
area 

System and 
associated crops 

 
Year 

 
Management objectives 

15 ha Forest Farming 

• redcedar 

• Douglas-fir 

• noble fir 

• salal 

• Oregon grape 

• swordfern 

• shiitake 

Year 1 
 
 
 
Year 2 
 
 
Year 3�5 

Harvest redcedar trees for short-term income, sell 
boughs as decoratives or cedar oil. 
Thin remaining forests to create optimal conditions for 
salal and Oregon grape. Sell fenceposts and firewood.  
Begin harvest and enhancement of salal, Oregon grape and 
swordfern. Set up small area of red alder logs under 
forest canopy and inoculate with shiitake mushrooms. 
Introduce noble fir in understorey of high-graded forest.  
Harvest shiitake, and set up and inoculate more alder logs. 

7 ha 
 

Intercropping 

• black walnut 

• black cherry 

• noble fir 

• ginseng 

• goldenseal 

Year 2 
 
 
Year 3 
 
 
Year 4 

Plant rows of black walnut and black cherry.  
Plant noble fir for Christmas trees between rows of new 
hardwoods. 
Plant additional hardwoods and noble fir.  
Plant ginseng under canopy of existing rows of 
black walnut. 
Plant smaller test area of goldenseal between 
black walnuts. 

2 ha 
 

Fencelines 

• holly trees 

• yellow-cedar 

 

Year 1�5 Plant a section of holly trees each year for future bough 
production. 
Plant a section of yellow-cedar each year for future bough 
production and eventual wood production. 
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(Sample) Yearly Activity Schedule 

Agroforestry Systems: Shade Agroforests and Forest Farming 
January 2002 (Year 2) 
 

 
Time of year 

Management 
objective 

 
Specific tasks 

 
Materials 

Labour and 
equipment 

January Prepare for 
harvesting and 
enhancing salal, 
Oregon grape and 
swordfern.  
 
 
 
 
 
Prepare for 
mushroom 
harvest. 

Talk to floral greens 
buyers re: needs and 
market conditions. 
Request information from 
Dr. Noreel Guy at 
Western Pacifica 
University in Oregon on 
methods for improving the 
salal crop. 
 
Re-confirm buyer interest 
in mushrooms for late fall. 
Order shiitake spawn.  

 1½ days total on 
phone research. 

Late February/ 
early March 

Set up small area 
of red alder logs 
under forest 
canopy and begin 
shiitake 
mushroom 
production.  

Cut red alder logs to 
proper size, drill and 
inoculate with sawdust 
spawn. 

Shiitake spawn, 
paraffin wax, 
red alder logs, 

Chain saws (two), 
drill, camp stove 
and pot, funnel, 
rod. 
Falling trees and 
cutting to size; 
drilling; inoculating 
(six days total). 

February � 
March  

Begin harvest of 
floral greenery. 

Harvest salal, swordfern, 
and Oregon grape 
greenery. 

Elastic bands, 
string. 

Pick-up truck, 
40 days (two 
people). 

July � August  Hire students to harvest 
salal during school 
holidays. 

 Approx. 50 days 
with four part-
time �kid� workers. 

August  Check in with potential 
mushroom buyers. 

 ½ day on phone. 

August � 
December 

 Continue with floral greens 
harvest as other activities 
allow. 

 Average 10 days  
per month between 
two or more people.

September  Shock shiitake logs in 
water to force fruiting. 

Pool built from 
wood & plastic 

Four days, 
two people. 

November  Start shiitake harvest. Produce boxes; 
styro trays, 
plastic wrap. 

Six days, one to 
two people. 
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Property and Development Area Information 
Property owner Location and description of development area 

Name: 

Address: 

 

Postal code: 

Tel. no. Residence: (       ) 

 Business: (       ) 

Fax: (       ) 

Email: 

(Development area may be part or all of a 
specific property.) 

 

Total area (ha): 

Location: 

 

Sketch a map of this development area in the space 
provided.  

Objectives for Development Area 

Step 1: Initial Objectives and Priorities  

Rank (!) management objectives according to your land-use priorities (low, 
medium, high). Remember that these objectives are a starting point, and you can (and 
probably will) modify them later. If possible, numerically rank the top five objectives 
for your agroforestry project. 
 

 Low Med High Top 5 

A new source of income from unproductive land     

Reduce costs of current farm or forest operation     

Develop new source of long-term income (i.e., timber)     

Increase short-term income while awaiting long-term timber income     
Reduce land taxes     
Increase grazing opportunities     
Undertake environmental improvements     

Other     
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Step 2: Evaluate Personal Resources 

What resources�in addition to your land base�do you have that could be to put into 
your agroforestry development? The table below allows you to list and evaluate the 
resources of all the family members who will be involved and that you think will 
have an impact on your ability to develop this agroforestry area. 
 

Management time � when will 
the new activity not be in conflict 
with existing activities? 

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Labour � times of year when 
labour is available. 

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Equipment and buildings � for 
animals, storage, value-added 
processing, time of year 
available. 

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Irrigation � water source 
available. 

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Plant material � your own 
sources of seed, seedlings, 
cuttings and larger trees. 

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Livestock � cattle, sheep or 
other animals. 

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Bees � wild or hives. _______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Materials � sawdust or 
shavings, manure and straw for 
mulch, etc. 

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

Other resources _______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  
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Step 3: Map Area(s) for Agroforestry Development 

Using the legend, draw a sketch map of your agroforestry development area in the 
space below. This map will be used to mark the locations of areas that have various 
advantages and limitations. Note key reference points, such as roads, boundaries and 
buildings, and include:  
• existing land uses � such as crop fields, pastures, stands of trees 
• physical features � like steep slopes, rock outcrops, streams and ponds. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legend 

road

property boundary

fence

brush

woodland area

watercourse

windbreak

building

access road/trail

grass/abandoned field

hydro line

railway

x x

quarry

plantation

marsh

bridge

steep slope

shallow & rocky

debris pile

treed flood/swamp

orchard

P

P

D

Scale:
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Note: As described in chapter 8, planning will be easier if you draw a separate 
sketch map for each individual agroforestry development area (where similar 
current uses and site conditions exist). Prepare a sketch map for each area 
using the format above. 

 If there is not enough space on the sketch map for the information you want 
to include, break the area into sections and make two or more maps of the 
area, or make the drawing on a larger piece of paper. Most photocopiers 
allow you to magnify a page up to 200%. 

Step 4: Identify Current Land Uses 

List present uses of each part of your land and the products you harvest. Possibilities 
include: residential, recreation, farming (which crop), grazing (type of livestock), 
timber production, non-timber production, wildlife areas and green belts. 
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Step 5: Agroforestry Development Ideas � Brainstorming 

List your agroforestry ideas separately for each development area. Ideas may have 
been generated from elsewhere or after reading the crop and product lists, case 
studies and agroforestry system information in this guidebook. An additional 
category (Associated Practices) is provided for systems that are not real agroforestry 
systems, such as hybrid poplar plantations. 
 

Development area:  

Shade systems: 
shade agroforests, 
forest farming 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

 

Sun systems:  
sun agroforests, 
intercropping 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

 

Silvopasture _________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

 

Integrated riparian 
management 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

 

Fencelines, 
windbreaks and 
timberbelts 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

 

Associated practices  
(e.g., poplar 
plantations) 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

 

 _________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________
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Site Assessment 

Step 6: Climate Assessment 

There are three primary sources of information on climate for agriculture and forestry 
in BC, each of which is used in a different way: 
• Agriculture Canada Hardiness Zone 
• Biogeoclimatic Ecosystem Classification (BEC). 
• BC Climate Capability for Agriculture  

In most cases, the three climate classification systems are general enough that your 
property is likely to fall into only one category of each. However, if you have a very 
large piece of land, or smaller properties in different areas, you may have to 
photocopy the table below and do a separate table for each development area.  
 

Development area:  

Hardiness zone 
• include frost-free days,  

first and last frosts 
• indicator plants. 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

BEC subzone or variant 
• include site series (if known) 
• plants that usually occur in 

this type. 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Land classification for 
agriculture (and climate 
capability, if available) 
• frost-free days 
• number of days above 5°C 
• moisture deficit or surplus 
• rating with irrigation  

(if available). 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Other useful climate 
information 
• mean annual rainfall 

(esp. growing season) 
• mean annual snowfall 
• average temperatures 

(by month, if possible) 
• open ground: average date of 

spring thaw and fall freeze. 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  
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Step 7: Soil Assessment 

This area is for notes about specific areas of the sketch map, based on the soil plot 
assessments described in chapter 9. You should be including information that is 
directly useful to your agroforestry development. Photocopy the table below if you 
are assessing more than one development area. 
 

Development area:  

Soil texture and composition: 
sand and gravel, loam, silt and 
clay, organic layer (depth). 

________________________________________________________________  

________________________________________________________________  

 

Soil depth: include rock 
outcroppings and hardpan (depth 
of soil cover), stoniness. 

________________________________________________________________  

________________________________________________________________  

 

Soil moisture: particular note of 
wet areas and flooding (with time 
of year). 

________________________________________________________________  

________________________________________________________________  

 

Soil nutrients: pH, salinity, 
fertility (attach soil reports). 

________________________________________________________________  

________________________________________________________________  

 

Aspect: especially south vs north-
facing. 

________________________________________________________________  

________________________________________________________________  

 

Terrain relief: slope, steepness, 
gullies. 

________________________________________________________________  

________________________________________________________________  

 

Soil stability: evidence of 
previous landslides, presence of 
high risk indicators. 

________________________________________________________________  

________________________________________________________________  

 

Frost pockets ________________________________________________________________  

________________________________________________________________  

 

Roots, stumps and other 
debris in or on soil. 

________________________________________________________________  

________________________________________________________________  

 

Other ________________________________________________________________  
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Step 8: Physical Features (Terrain) 

There are a number of physical features, or terrain characteristics, that can influence 
the capability of your land to produce particular crops on a site. Because physical 
features are often closely related to soil characteristics, the information you obtain for 
each of your agroforestry development areas should be entered into the same table as 
the information from Step 7: Soil Assessment. 
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Vegetation Inventory 

Step 9: Non-timber Forest Crop Inventory 

In addition to telling you what products you might have for sale, the number and 
quality of plants revealed by your vegetation inventory will provide additional 
information on site conditions. Photocopy and fill in for each development area. 

Note that this is a summary of information from your plots. See Appendix 5 for plot 
sheets. 

Tree Inventory Summary 
Development area: Area (ha):  

Plot #s: 

Plot Area (m2): Plots/ha: 

 
Tree Inventory  

 
Tree species  

Percentage 
of each 

Age  
(optional) 

Height 
(optional)  

Crown closure 
(percentage) 

Density 
(trees/ha) 
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Non-tree Inventory Summary 
Development area: Area (ha):  

Plot #s: 

Plot Area (m2): Plots/ha: 

 
Non-tree Inventory  

 
 

Harvestable 
 species  

Total 
number of 

plants (each 
species) 

 
 

Cover (%) 
(each species) 

Harvestable 
vs. non-

harvestable 
(%) 

 
 
 

Size of plants 

 
Information on 
plants outside 

plots 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



Agroforestry Workplan     113 

Choosing Your �Best Bets� 

Step 10: Listing �Best Bets�  

The list you make in this part of your Workplan should include all the plants that can 
grow on your land, and the products that can be derived from them. This list 
represents a summary of the information you have gathered so far, as well as 
information from Part III: Crop Sheets. Photocopy the table below if you are 
assessing more than one development area. 
 

Development area:  

�Best bet� plants Potential products  Volumes (and when available) 
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Step 11: Revising Your �Best Bets� 

List your revised �best bets� in the table below, based on what you know about the 
marketing potential of the plants listed. This list will form the basis for your in-depth 
market research. Photocopy the table below if you are assessing more than one 
development area. 
 

Development area:  

�Best bet� plants Marketable products  Volumes (and when available) 
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Step 12: Identifying Buyers and Their Needs  

For each product you have identified as a �best bet,� list and describe the most-likely 
buyers. Include reasons for your decision (e.g., they may be the only buyers you 
know of, easy to sell to because of proximity or other reason), as well as the needs 
expressed by buyers. Photocopy the table below if you are assessing more than one 
development area. 
 

Development area:  

Crop/Product Buyer (and reasons) Buyer needs 
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Step 13: Researching the Competition 

List competitors for each crop/product you have listed as a �best bet.� Provide 
additional information, as appropriate. Photocopy the table below if you are assessing 
more than one development area. 
 

Development area:  

Crop/Product Competitors Competitor information 
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Step 14: Exploring the Industry 

The table below will help you develop a clear picture of the entire industry in which 
you intend to participate. You should focus your attention on industry standards, 
influences and trends. Fill in industry information for each of your �best bet� 
selections. Photocopy the table below if you are assessing more than one 
development area. 
 

Development area:  

Crop/Product Industry/Market Standards, influences and trends 
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Step 15: Adding Value to Products 

List the �pros� and �cons� of each value-added activity you are considering. 
Photocopy the table below if you are assessing more than one development area. 
 

Development area:  

 
Plant/Product 

Value-added 
opportunity (ies) 

 
�Pros� 

 
�Cons� 
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Step 16: Setting the Price  

For each product on your �best bets� list, establish a realistic price or price range. 
Photocopy the table below if you are assessing more than one development area. 
 

Development area:  

Product Price range Product Price range 
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Step 17: Getting Products to the Buyer 

Use the table below to outline how you will get each of your products to buyers. 
The three main factors to consider are:  
1. Location: Where will you sell your product? 
2. Distribution: Which sales channels will your product follow? 
3. Transportation: How will your product reach the buyer?  

Photocopy the table below if you are assessing more than one development area. 
 

Development area:  

Product Location Distribution Transportation 
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Step 18: The �Final Cut� 

Now that you have applied your market research to your list of �best bets,� it�s time to 
reduce the list to the plants you believe you can profitably grow in your agroforestry 
development area. Also include plants that you will need for their ecological 
functions, such as trees for shade or windbreaks, even though prices of these plants 
(or products) may not be sufficient to justify growing them. Photocopy the table 
below if you are assessing more than one development area. 
 

Development area:  

Potential plants Products Volumes (and when available) 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   



122     A Guide to Agroforestry in BC 

Agroforestry System Design and Management 

Step 19: Revisit Your Objectives and Priorities 

List your top five land management goals (see original objectives listed in Step 1): 
 

1.

2.

3.

4.

5.
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Step 20: Detailed Crop Information 

Use the table to summarize everything you know about each plant you plan to grow 
in one agroforestry development area. You can photocopy the table below so that you 
have one for each crop plant. 
 

Crop plant:  

Agroforestry system  
(best produced in) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Where produced  
(in development area) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Shade  
(requirement or tolerance) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Soil and water  
(requirement or tolerance) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Particular plant needs  
(to produce needed quantity 
and quality) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Labour required to grow 
and harvest  
(amount and time of year) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Resource use fit  
(time, labour and other 
resources with other activities) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  
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Compatible crop plants  
(can be grown with) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Compatible livestock  
(animal and useful interaction) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Harvest requirements  
(e.g., by hand, machine, cut 
tops, dig) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Post-harvest requirements 
(e.g., storage, drying) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Packaging and shipping 
requirements 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Cost to grow and harvest ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Product(s) on market  ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Current market price ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Profit potential ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  
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Volume 
(potential production) 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Grade standards in market ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Product influences and 
trends 

________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

Value-added opportunities ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

 ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

 ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

 ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

 ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  

 

 ________________________________________________________________  

________________________________________________________________  

________________________________________________________________  
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Step 21: Designing Your Agroforestry Systems 

Depending on the size of your operation, you may be able to put your entire 
development area on one table, or you may need several. Photocopy as required. You 
will want to create a separate table for each development area. 
 

Development area:  

 
Crop plant(s) 

 
Agroforestry system 

Management required 
(to grow marketable quality) 
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The Agroforestry Development Plan 

Step 22: A Five-year Management Projection 

Using the information compiled in your Workplan, complete the following table. 
Depending on the size of your operation, you may wish to complete one table for 
each proposed system (see sample five-year projection at end of chapter 14). 
Photocopy this table as required.  
 

Development area:  

Size of 
area 

System and  
associated crops 

 
Year 

 
Management objectives 
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Step 23: Yearly Activity Schedule 

This table will represent the work you plan to do in the coming year to develop your 
agroforestry system. You should fill in a table for each agroforestry system (see 
sample at end of chapter 14). Photocopy as necessary. Be prepared to revise this 
schedule as necessary.  
 

Agroforestry system:  

Time 
of year 

Management 
objective 

 
Specific tasks 

 
Materials 

Labour and 
equipment 
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Crop Sheets 

In this section………… 
American Ginseng (Panax quinquefolius) . . . . . . . .  131 
Bear-grass (Xerophyllum tenax) . . . . . . . . . . . . . . 133 
Black Cohosh (Cimicifuga racemosa) . . . . . . . . . . . 135 
Black Cottonwood (Populus trichocarpa) . . . . . . . . 137 
Black Hawthorn (Crataegus douglasii) . . . . . . . . . . 139 
Black Huckleberry (Vaccinium membranaceum) . . . .  141 
Black Walnut (Juglans nigra) . . . . . . . . . . . . . . . 143 
Blackberry (Rubus sp.) . . . . . . . . . . . . . . . . . . . 145 
Blueberry (Vaccinium sp.) . . . . . . . . . . . . . . . . . 148 
Buffaloberry (Shepherdia argentea) . . . . . . . . . . .  151 
Caragana (Caragana arborescens) . . . . . . . . . . . . . 153 
Cascara (Rhamnus purshiana) . . . . . . . . . . . . . . . 155 
Ceanothus sp. . . . . . . . . . . . . . . . . . . . . . . . . 157 
Chestnut (Castanea sp.) . . . . . . . . . . . . . . . . . . . 160 
Chokecherry (Prunus virginiana) . . . . . . . . . . . . . 164 
Currants and Gooseberries (Ribes sp.) . . . . . . . . . 166 
Douglas-fir (Pseudotsuga menziesii) . . . . . . . . . . . 169 
Elderberry (Sambucus spp.) . . . . . . . . . . . . . . . .  171 
Evergreen Huckleberry (Vaccinium ovatum) . . . . . 174 
Falsebox (Pachistima myrsinites) . . . . . . . . . . . . . 176 
Ginkgo (Ginkgo biloba) . . . . . . . . . . . . . . . . . . . 178 
Goldenseal (Hydrastis canadensis) . . . . . . . . . . . . 180 
Grand Fir (Abies grandis) . . . . . . . . . . . . . . . . . . 182 
Grasses (Forage Crops) . . . . . . . . . . . . . . . . . . 184 
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Green Ash (Fraxinus pennsylvanica) . . . . . . . . . . . 188 
Hazelnut (Corylus sp.) . . . . . . . . . . . . . . . . . . . . 190 
Highbush-Cranberry (Viburnum edule) . . . . . . . . . 193 
Holly (Ilex sp.) . . . . . . . . . . . . . . . . . . . . . . . . . 195 
Honeybees (Apis mellifera) . . . . . . . . . . . . . . . . . 197 
Hybrid Poplar (Populus × Populus) . . . . . . . . . . . . 200 
Legumes (Forage Crops) . . . . . . . . . . . . . . . . . . 202 
Lingonberry (Vaccinium vitis-idaea) . . . . . . . . . . . . 204 
Lodgepole Pine (Pinus contorta var. latifolia) . . . . . . 207 
Lombardy Poplar (Populus nigra �Italica�) . . . . . . . . 210 
Manitoba Maple (Acer negundo) . . . . . . . . . . . . . . 212 
Mullein (Verbascum thapsus) . . . . . . . . . . . . . . . . 215 
Mushrooms, Domesticated Gourmet . . . . . . . . . . . 217 
Noble Fir (Abies procera) . . . . . . . . . . . . . . . . . . 221 
Oregon-grape, Dull (Mahonia nervosa) . . . . . . . . . 223 
Ostrich Fern (Matteuccia struthiopteris) . . . . . . . . . 225 
Other Cedars: Port-Orford-Cedar and  

Incense-Cedar (Chamaecyparis lawsoniana 
 and Libocedrus decurrens) . . . . . . . . . . . . . . 227 

Paper Birch (Betula papyrifera) . . . . . . . . . . . . . . 232 
Pincherry (Prunus pensylvanica) . . . . . . . . . . . . . . 235 
Ponderosa Pine (Pinus ponderosa) . . . . . . . . . . . . . 237 
Prince�s-pine (Chimaphila umbellata) . . . . . . . . . . . 239 
Raspberry (Rubus sp.) . . . . . . . . . . . . . . . . . . . . 241 
Red Alder (Alnus rubra) . . . . . . . . . . . . . . . . . . . 244 
Red-osier Dogwood (Cornus stolonifera) . . . . . . . . . 247 
Salal (Gaultheria shallon) . . . . . . . . . . . . . . . . . . 249 
Saskatoon (Amelanchier alnifolia) . . . . . . . . . . . . . 251 
Sea Buckthorn (Hippophae rhamnoides) . . . . . . . . . 253 
Sitka Spruce (Picea sitchensis) . . . . . . . . . . . . . . 255 
Subalpine Fir (Abies lasiocarpa) . . . . . . . . . . . . . . 257 
Sugar Maple (Acer saccharum) . . . . . . . . . . . . . . . 259 
Sword Fern (Polystichum munitum) . . . . . . . . . . . . 262 
Trembling Aspen (Populus tremuloides) . . . . . . . . . 264 
Western Hemlock (Tsuga heterophylla) . . . . . . . . . 266 
Western Redcedar (Thuja plicata) . . . . . . . . . . . . 268 
White Spruce (Picea glauca) . . . . . . . . . . . . . . . 270 
Willows (Salix sp.) . . . . . . . . . . . . . . . . . . . . . . . 273 
Yellow-cedar (Chamaecyparis nootkatensis) . . . . . . . 276 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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American Ginseng (Panax quinquefolius) 

Description  

American ginseng is a long-lived perennial herb with branched parsnip-like fleshy roots 
and whorled leaves composed of five leaflets. 

Habitat  

Not native to BC; in Canada it is indigenous only in southern Quebec and Ontario. In the 
wild, American ginseng grows in the deep shade (minimum 70%) of mature deciduous 
hardwood forests, preferring cool moist sites with well-drained, calcium-rich soils and a 
rich supply of organic matter. It generally does not grow in an exclusively coniferous 
forest. In the northern part of its range, American ginseng is most often associated with 
sugar maple; in the southeastern US, it is seen growing under black walnut or tulip 
poplar; in the American mid-west it is associated with several hardwood species 
including oak. 

Management Considerations 

American ginseng is suited to cultivation in forest farming systems and can be managed 
in one of two ways: 

Woods cultivated ginseng � grown in soil tilled four to six inches deep in the shade of a 
forest canopy. First harvest of roots in six to nine years. It is weeded and tended in the 
same way as field cultivated ginseng. 

Wild-simulated ginseng � grown under the same conditions as woods cultivated ginseng 
but in untilled soil. First harvest of roots is nine to twelve years or longer. This method of 
cultivation produces roots that look most like true wild ginseng and therefore, fetch a 
higher price than woods cultivated ginseng. For wild simulated ginseng, little fertilizer is 
applied apart from supplemental calcium that may be required; ginseng beds should be 
tested for available calcium every two to three years. Weeding is normally done for the 
first two seasons. Thinning of plants will also be required to achieve a final density of 
one plant per square foot. After two years, the ginseng is essentially left on its own, 
unless annual pest control is required.  

Ginseng is not a suitable crop for high rainfall areas of the province unless special 
attention is paid to drainage. When grown under wet conditions this plant suffers from 
root rot. 

Harvesting Considerations  

Harvest in late summer or early fall. Roots are carefully dug by hand in order to avoid 
damaging the root or the fibres of the taproot. Freshly dug roots are washed but never 
scrubbed, otherwise they may take on an undesirable shiny skin. Consult with the buyer to 
find out their preference for fresh or dried roots. Fresh roots keep several months in an open 
plastic bag in the refrigerator. To dry, place roots on screens or cardboard so that they do 
not touch each other and dry in a well-ventilated shed or dryer. Do not allow the 
temperature to rise above 37°C. Dried roots lose two-thirds of their fresh weight.  



Part 3 Crop Sheets 

132     A Guide to Agroforestry in BC 

Propagation  

Ginseng plants will start producing seed in their second year but harvestable amounts are 
usually seen on plants three years or older. The seed requires 12 months of stratification 
before it is ready to plant in the fall. Pre-stratified seed can be purchased for fall planting 
and germination the following spring�18 months after the berries were picked. To 
stratify your own, wash seeds clean from the red berries and bury the seed in a container 
of moist sand. Store container in a cool basement or refrigerator, or bury it in the woods 
ensuring that the sand remains evenly moist. After 12 months, wash the seed from the 
sand and plant directly in prepared beds. 

Economic Uses 

American ginseng has been exported from the US and Canada to China since the early 
1700s. While not the same species as the Asian ginseng, it is an important part of 
traditional Chinese medicine. Ginseng is used in teas, soups, pills, or chewed in small 
quantities. While the price for field (shade cloth) cultivated ginseng�the standard 
production system in BC during the 80s and 90s�has dropped in recent years to close to 
the cost of production, the price for woods cultivated and wild simulated ginseng has 
remained strong. As ginseng grows in popularity among North American consumers, it 
also appears likely that a market will develop on this continent for organically grown 
ginseng. Ginseng can only be produced organically in a woodland setting (although by no 
means all woods cultivated ginseng can be considered organic). Supply of woods grown 
ginseng is not expected to exceed demand for many years to come.  

Notes 

Growing ginseng is a long-term investment�first harvest will take a minimum of 
five years (10+ years for woods grown)�and the crop is strongly affected by international 
markets. Prospective growers should consider starting with a very small plot to establish 
whether or not the environmental and soil conditions of their property are appropriate for 
growing ginseng under trees. For further information contact the Ginseng/Alternative 
Crops Specialist at the MAFF. 
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Bear-grass (Xerophyllum tenax) 

Description  

A member of the lily family, bear-grass is an evergreen perennial growing to 1.5 m in 
height, with leaves growing in tufts from a short, thick rhizome. The leaves are wiry, long 
and narrow, from 30�90 cm in length, bright green on top, lighter green underneath. Tiny 
rigid teeth give the leaves a sharp edge. Bear-grass only flowers every five to 10 years. 
Showy flower heads, consisting of numerous small white flowers, are borne on a tall stalk, 
with a scent described variously as �sweet� or �heavy� (and) �slightly unpleasant.� Flowers 
arise from off-shoots at the base of the main clump. The off-shoots die after flowering. 
Seeds form in small, three-lobed capsules with two to five seeds in each chamber.  

Habitat  

In BC, bear-grass is limited to the East Kootenays and the southern parts of the wet 
Columbia Mountains, mostly at mid to high elevations. In Washington state it is found 
from near sea level (on the Olympic Peninsula) to the subalpine. Bear-grass prefers open 
woods, meadows, and clearings. Information on soils is somewhat contradictory; some 
sources suggest bear-grass prefers a heavy clay or peat soil, others suggest a well-drained 
soil is preferred. Bear-grass appears to tolerate a range of moisture conditions. 

Management Considerations 

Bear-grass is moderately shade tolerant. It will persist in the understorey of mature 
forests, but tends to decrease in abundance over time. Leaves from plants growing under 
light shade have the bright green colour favoured by the floral trade. It has been reported 
that bear-grass responds well to nitrogen fertilizer. Nitrogen causes plants to produce a 
higher proportion of the long leaves favoured for floral displays. The longer the leaves 
are the more valuable to the export market. 

In agroforestry, bear-grass has potential in forest farming and riparian systems, provided 
the correct canopy conditions (light shade) are provided. In areas of BC and the US 
Pacific Northwest bear-grass has been considered a competitor species in forestry 
management. Although timber harvesting damages bear-grass, plants generally recover 
and usually increase in density in clearcuts.  

Harvesting Considerations  

The longest (approximately 70 cm or longer), bright green, undamaged leaves are desired 
by the floral industry. Generally, the leaves that best meet the desirable characteristics are 
those found in the centre of larger bunches growing under light shade. These leaves have 
adequate length, the best colour, and are less likely to have been damaged because they 
are new. Leaves are harvested by holding the centre bunch of leaves firmly and giving 
them a hard tug horizontally. By harvesting in this way, the growing point is undamaged. 
Bear-grass should never be harvested by cutting. By holding the removed bunch near to 
the growing tip and shaking, leaves that are too short should fall away. Bunches can then 
be secured with an elastic band. As is true of other floral greens, bear-grass should be 
stored in a cool, dark place and kept moist. 
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Note: Care must be taken to avoid cuts to the hands during harvesting; if your bare 
hand slides across the leaf edges during harvesting, lacerations will likely 
result. �Fallers� gloves� with a rubberized palm should allow safe harvests.  

Propagation 

Bear-grass can be propagated from seed or by vegetative methods. Seeds are collected in 
the fall and can be sown immediately or stored dry below freezing. To germinate in the 
spring, soak in water for 24 hours, sow on moist vermiculite with a thin covering of more 
vermiculite, and stratify at 3°C for 16 weeks. Then place in a growth chamber at 18°C for 
12 hours, followed by 13°C for 12 hours at night. Germination is also good when seeds 
are soaked and sown on a peat:vermiculite: perlite:pumice (2:2:2:1) mix, covered with  
1�2 cm of perlite. Flats can be covered with air- and water-permeable cloth, and placed 
outside until spring when the cloth should be removed. Move the flats to a greenhouse 
once germination begins. A layer of dry perlite or pumice must be kept around the root 
crown on the surface of the flat because bear-grass is susceptible to a fungus that will rot 
the crown. Transplanting to deep pots must be done carefully to prevent damage to the 
small roots that sprout at the base of the crown. Wild plants may be difficult to transplant 
successfully. 

Limited information is available on vegetative propagation methods. Off-shoots from the 
rhizome are common and can apparently be transplanted successfully. Removal and 
replanting of the off-shoots should be done in the spring or fall.  

Economic Uses 

The primary economic use for bear-grass is as a floral green and craft material. Leaves are 
harvested and either sold fresh in their natural state, or they are dried, or dyed and 
preserved. Markets for bear-grass are found in North America, Europe, and Asia. Because 
it is much more abundant south of the border, bear-grass is a fairly important export out of 
the US Pacific Northwest. Harvesting pressure on natural stands in Washington and 
Oregon may lead to increased exploitation of the somewhat limited natural population in 
BC, or to an interest in bear-grass cultivation or enhancement. Bear-grass has also been 
introduced into cultivation by the University of British Columbia Botanical Garden; with 
an interesting form and attractive flowers, it may find a market as a landscaping plant. It 
has also been suggested as a suitable reclamation species in its native range because it is 
good for erosion control and has wildlife forage value.  

Notes 

The scientific species name (�tenax�) means �holding fast� or �tenacious,� an easily 
understood description for anyone who has harvested the tough and pliable leaves. 
Although bears eat the fleshy leaf bases in the spring (hence the common name), bear-
grass is poisonous to humans. Another common name for bear-grass is �Indian basket-
grass� because the Ktunaxa used the leaves in their baskets. The Ktunaxa also traded the 
leaves to other First Nations across the southern part of the province.  
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Black Cohosh (Cimicifuga racemosa) 

Description  

Tall, deciduous perennial with a shrub-like appearance in the growing season. Up to 3 m 
long, the aerial portions of the plant die back in the fall. The shiny, dark green leaves are 
composed of two to five leaflets, each 3.5�7.5 cm long and deeply toothed. Between June 
and September, small white fragrant flowers appear on slim spikes rising as much as 1 m 
above the leaves. Seed pods are persistent, staying on the plants into the winter; seeds 
will rattle in the pods in the fall when the dry flower spike is shaken. The root�actually a 
rhizome with small wiry rootlets�is quite large and covered with knobby bumps. 
Freshly dug roots are a dark reddish brown on the surface and white on the inside.  

Habitat  

Native to hardwood forests from southern Ontario to Georgia and west to Arkansas and 
Wisconsin. Found in open woods and at the edges of denser woods, generally on moist, 
rich, well-drained soils. Also found on clearcuts and in fencerows. 

Management Considerations 

Black cohosh is considered easier to cultivate than two better known medicinal roots 
from eastern North America, ginseng and goldenseal. It springs back after neglect and 
grows well when put in the right conditions. Performs best on moist, rich, well-drained 
soils under partial shade. Although some shade is necessary, black cohosh will tolerate 
considerable amounts of sun provided ample water is available. Black cohosh appears to 
be relatively disease-free, even when grown in the same location for extended periods. In 
agroforestry applications, black cohosh is suited for forest farming, riparian, and perhaps 
as an edge component of windbreaks, provided shade is available during the hottest parts 
of the day. 

Harvesting Considerations  

Roots reach a harvestable size after three or four years. Harvest in the fall after the seeds 
have ripened and the top portions of the plant have died back. Rhizome pieces with buds 
can be re-planted to produce more harvestable material in two to three years (see 
�propagation� below). Roots to be sold should be thoroughly washed, but not soaked, in 
water and dried whole in a warm, airy location, out of the sunlight. Store in paper or 
burlap bags.  

Propagation 

Black cohosh can be propagated from seeds or root division. Seeds cannot be dry stored; 
fresh or cold-stored seeds should be sown in the fall or very early spring. Germination 
will occur as the soil warms. Seedlings should be allowed to grow for an entire season 
prior to transplanting; wait until the aerial portions die back before moving to a 
permanent location.  

Two year-old roots can be divided in the fall or in the spring (in cold areas) before 
growth starts. Each piece requires one live bud; pieces are planted to a depth of about 
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5 cm with the bud pointing up. Add a further 2�3 cm of leaf mold or compost on top. 
Plants should emerge vigorously in the spring. 

Economic Uses 

Black cohosh root is harvested for the medicinal herb market, mainly to treat estrogen 
deficiency disorders. Although most black cohosh is harvested in the wild, industry 
concerns over over-harvesting are creating opportunities for growers producing certified 
organic product. The price range in 1998 was approximately $11.00 to $15.50 per kg.  

Notes 

The major cost identified in the production of black cohosh is for the artificial shade 
structure ($26,500 or more per hectare). Black cohosh is being planted under shade cloth 
where ginseng was growing previously. Where new plantings are being considered, the 
economics would likely be more attractive if black cohosh was planted under an 
overstorey hardwood crop that also had value. 
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Black Cottonwood (Populus trichocarpa) 

Description  

Tall deciduous tree grows to 60 m on the coast and 40 m in the Interior. Bark is yellow-
green on young trees, darkening to grey and becoming deeply furrowed with age. Glossy 
leaves are alternate, oval, finely toothed and sharply pointed at tip. Sticky, resinous, 
orange-coloured buds are very fragrant. Male and female catkins (3.5�5 cm and 6�20 cm 
respectively) are born on separate plants and appear before leaves. Fruit are hairy green 
capsules which split into three parts when ripe, releasing seed covered with white fluff. 
Black cottonwood is the largest of the North American poplars and the largest hardwood 
tree in western North America. 

Habitat  

Black cottonwood is found over much of the province south of approximately 55° N, and 
less widely north of that line. It grows at low- to mid-elevations on a variety of soils and 
sites, from moist silts, sands, and gravels of islands and new river bars, to rich humus 
soils, loams, and even clay soils of upland sites. The best sites for black cottonwood, 
however, are deep, moist alluvial soils at lower elevations. Good black cottonwood sites 
are characterized by the presence of understorey plants such as salmonberry, nettles, 
swordfern, lady fern, beaked hazel, and alder. On medium quality sites, understorey 
species such as red-osier dogwood, common snowberry, and occasionally thimbleberry 
and Nootka rose are common. Black cottonwood is often associated with Douglas-fir, 
western redcedar, western white pine, spruce, western hemlock, maple, and birch. 

Management Considerations 

Black cottonwood exhibits it�s best growth on sites with ample moisture and nutrients. In 
agroforestry applications, black cottonwood is especially suited to use in riparian 
systems, but it has also been planted as windbreaks and shelterbelts�in conjunction with 
irrigated agriculture�in the Columbia River basin. Cottonwood can play an important 
role in riparian systems by stabilizing banks. It also enhances fish habitat by providing 
shade and debris to feed the aquatic system. Black cottonwood is a shade-intolerant 
species, growing best in full sunlight. Its strategy for surviving competition is to make 
rapid initial growth to get above its slower-growing associated species.  

Wind damage is a common problem, especially because black cottonwood trees often rise 
above the surrounding vegetation. The other major risk to black cottonwood is animal 
damage; voles and mice can cause severe losses in young cottonwood plantations, 
especially on sites with large amounts of grass or bush. 

Harvesting Considerations  

Black cottonwood may reach pulpwood size in 10�15 years; in BC, saw log-size trees 
have been noted for plantations less than 25 years old. Site quality makes a very 
significant difference in the yield of black cottonwood. Care is required during harvesting 
in the vicinity of a riparian zone. Because cottonwoods can re-sprout after cutting, the 
tree and its soil-retaining abilities are maintained even after harvest. 
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Propagation  

Black cottonwood can be grown from seed or propagated by vegetative methods. Seed 
matures May through July. Collect seed just as capsules begin to open. Allow capsules to 
fully open in a paper bag in a warm room. Use blowing air to remove capsule and fluff. 
Sow or store immediately as germination can be rapid. To store, air dry at 5�8% moisture 
for four days and keep at 5°C. Good germination and seed survival depend on seedbeds 
being kept continuously moist in the first month or so. 

Black cottonwood is most easily propagated using stem cuttings taken when the tree is 
dormant from November through March. Take cuttings 25�50 cm long and 1�2 cm in 
diameter from one- to three-year-old wood on healthy, moderately vigorous trees 
growing in full sun. Remove the top 3�10 cm, making a straight cut 1�3 cm above a 
dormant bud. Make a slanted basal cut just below a dormant bud. Cuttings can be cold-
stored in barrels drilled with drainage holes and containing a layer of moist sand, damp 
peat moss or sawdust.  

Plant in rich, well-drained soil, leaving one bud above soil level, and keep well watered. 
Alternatively, stakes up to 3.5 cm in diameter and 1.2 m long can be planted. Black 
cottonwood will readily re-sprout from stumps. This technique is used in nurseries to 
produce large numbers of cuttings for sale. On logged sites, cottonwood will sometimes 
regenerate naturally from rooting of partially buried fragments of branches.  

Economic Uses 

Black cottonwood is a valuable timber species: its pulp is used to produce high-grade 
paper for books and magazines, while its wood is used to produce furniture, moldings, 
panelling, boxes, and veneer. Cottonwood buds are also used as a medicinal and cuttings 
are used for reclamation and bioengineering.  

Notes 

Black cottonwood buds contain a waxy resin with anti-infectant properties. This resin is 
used in a number of natural health ointments. First Nations people used the resin to treat 
sore throats, coughs, and lung infections. 
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Black Hawthorn (Crataegus douglasii) 

Description  

Deciduous shrub or small tree, 8�10 m in height, though often shorter. Multiple stems 
originating near the base of the plant create a dense thicket over time. Stems have grey, 
rough, scaly bark, and thorns up to 3 cm long. Oval leaves are alternate, dark green above 
and paler below, 3�6 cm long, and lobed with serrated margins. White, 1 cm wide 
flowers appear in clusters in May/June at branch tips; may have an unpleasant smell. 
Edible, blackish-purple, large-seeded fruits have the appearance of small apples and are 
about 1 cm in length.  

Habitat  

Black hawthorn�s range in BC is roughly from the latitude of Fort St. John south. It 
grows from sea level to mid-elevations usually in moist open areas, often alongside water 
courses, also at forest edges, in open woods, and in thickets. Prefers deep, moist, fine-
textured soils, with good drainage.  

Management Considerations 

Although hawthorn prefers a rich, moist, well-drained soil, it is a tolerant genus that will 
grow reasonably well on a wide range of sites. Requires moderate to ample water; may be 
hard to establish on dry sites. Will grow in full sunlight to partial shade, but likely 
requires full sun to develop to tree size.  

Provided cultural requirements are met, black hawthorn has potential applications in all 
agroforestry systems. Because of its natural occurrence along water courses, its deep 
rooting habit, and its resistance to beaver damage, black hawthorn is considered an 
important species for riparian restoration. Berries are a valuable food source for wildlife, 
and the dense thickets provide excellent cover for many species of birds and other animals. 
The long thorns and density of hawthorn hedges also provide a high �human buffering� 
value for systems where controlling access may be desirable. Similarly, hawthorn hedges 
can be used to control livestock, especially as the foliage is not favoured for grazing. 
Hawthorn is already used extensively along fencelines, in some areas taking the place of 
other fencing. Its deep-rooted nature makes it suitable for use in intercropping systems.  

Harvesting Considerations  

Hawthorn leaves, flowers, and berries are harvested for the herbal medicinal market. 
Leaves and buds are harvested at flowering time, while berries are harvested in the early 
to mid-fall after an early fall frost. Different buyers may wish the berries to be harvested 
at different times; consult with buyers as to their particular needs. Berries are easiest to 
harvest with their stems. Beware the long thorns during harvesting. Leaves, flowers, and 
berries should be dried to about 7�10% moisture at 38°C with good air circulation.  

Propagation 

Black hawthorn can be propagated from seed and by vegetative methods. Fruit generally 
ripens from late July through August, and can be gathered from the tree or once it has 
fallen to the ground. Birds can harvest large amounts of fruit. Seeds should be separated 
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from the fruits quickly and can be sown outside for natural stratification over the winter. If 
seeds are to be stored, they must be dried thoroughly and stored at 5°C. Stored seeds must 
be stratified at 5°C for 10�16 weeks prior to sowing. Seeds should be covered with 0.5 cm 
of firmed soil. Hawthorn seed may take two years to germinate. Seedlings cannot be left 
for more than one year in the seedbed due to the quick development of a long taproot. 
Successful establishment of seedlings has been described by some authors as �difficult� 
with slow growth rates; others report that seedlings can grow as much as 0.6 m per year in 
the first two years. 

Black hawthorn can be propagated from root suckers and layering. Plants can also be 
transplanted from the wild. However, unless the plant is threatened by development, 
digging large numbers of wild plants for transplanting is not recommended because of the 
potential negative impacts on wild populations. 

Economic Uses 

Hawthorn is used in the medicinal herb industry, as an ornamental plant, and for 
reclamation plantings. Hawthorn leaves, flowers, and berries are used medicinally to treat 
heart and circulatory system conditions. Although currently much less important in the 
North American market, hawthorn is the third most frequently prescribed herbal remedy 
in Germany. Opportunities may exist for BC growers if North America follows European 
trends. The wholesale price for dried leaves in 1998 was about $6.50�$9.00/kg, while 
dried berries were fetching approximately $2.50/kg (harvesters� price).  

Different species of hawthorns have been widely planted as ornamental hedges. Black 
hawthorn is also highly rated as a soil stabilizing restoration species for riparian areas. 
One gal. pots of black hawthorn wholesale for approximately $3.75. A more minor 
economic use is as a food product. A US company markets �wild hawthorn jelly� as part 
of its line of wild fruit and berry preserves. 

Notes 

There are a number of different hawthorn species, some of which have naturalized in BC. 
The hawthorn most commonly grown and harvested for medicinal purposes appears to be 
English hawthorn (Crataegus oxycantha), often grown as an ornamental, and reportedly 
naturalized on the south coast. It is hardy to Zone 4. The name Crataegus comes from the 
Greek word kratos, meaning �strength,� because of the great strength of the wood. First 
Nations in BC used the hard wood of the hawthorn for tool handles and weapons. The 
common name of �hawthorn� is derived from its early use as a hedge: the Anglo-Saxon 
word haguthorn means �a fence with thorns.� 
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Black Huckleberry (Vaccinium membranaceum) 

Description2 

Erect, spreading, deciduous shrub, grows to 1.5 m tall. Young branches are yellowish-green 
turning red in winter; old branches have greyish, shredding bark. Leaves are alternate, thin, 
lance-shaped and pointed at tip, with a finely toothed edge, 2�4 cm long, turning red to 
purple in the fall. Flowers are creamy pink, urn-shaped, appearing at the base of a leaf. 
Fruit purplish or reddish-black, 6�8 mm across, edible and with very good flavour.  

Habitat  

Widespread in BC except for northeastern and northwestern areas, and the Queen Charlotte 
Islands; uncommon in the Chilcotin. Common understorey shrub in coniferous forests, dry 
to moist sites, generally middle to high elevations. Also found in open areas such as old 
burns and subalpine slopes. 

Management Considerations 

Black huckleberry spreads mostly by spreading rhizomes; seedling establishment is much 
less common. The removal of shade-creating overstorey increases plant vigour and berry 
production. Potential agroforestry applications include: shade and sun agroforests and 
intercropping. Most likely to be managed as a �found� (naturally occurring) rather than a 
planted crop. In some areas, burning is recommended to renew plants. However, the same 
effect can be achieved with less damage by pruning in a similar way to blueberries (see 
the MAFF Berry Production Guide). 

Harvesting Considerations  

The most productive sites for fruit appear to be old burns with sparse regeneration and 
little shade. Harvesting is labour-intensive; some harvesters use berry �rakes� to increase 
production, while others feel rakes remove too much unripe fruit that could otherwise be 
harvested later. Fruits usually ripen from mid-summer into early fall. Black huckleberry 
is a favoured and important fruit for many First Nations, and commercial harvests in 
traditional berrying grounds have been denounced by some native groups. 

Propagation 

Propagation of huckleberry is difficult. Black huckleberry can be propagated by seed and 
rhizome cuttings. Germination rates can be poor. Cold stratification is required for 
germination; overwintering seed flats outside is one way to achieve this. Seeds can also 
be germinated on moist peat in a temperature controlled growth chamber. Seedlings 
should be transplanted into individual pots with a peat:sand mixture (1:1) after 12 weeks. 
Cuttings can be taken from rhizomes in early spring or the fall; cut rhizomes into 10 cm 
lengths, and place in vermiculite at 21°C. 

Economic Uses 

Black huckleberry is generally considered to be the tastiest of the huckleberry/blueberry 
species in BC, and is harvested commercially in the wild here and in some US states. A 

                                                      
2 This species is also called a blueberry in some parts of North America. 
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study conducted in Washington State estimated that the value of black huckleberry fruits 
on abundant sites was nearly $2,000/ha annually. Fruit is processed into jams, syrups, 
salad dressing, and fresh-frozen product. Processing of fruit for sale in BC is in its early 
stages. It is unlikely that large-scale planting of black huckleberry for fruit production is 
economically justified. However, managing naturally occurring plants in situ for 
improved fruiting for processing could be worthwhile.  

Notes 

The widespread and effective control of fire has led to a reduction in the prime habitat for 
black huckleberry. First Nations groups have expressed a desire to resume controlled 
burning to enhance the huckleberry resource. Black huckleberries are an important food 
for building up winter fat in black and grizzly bears.  

Other Vaccinium spp. in BC 

British Columbia has a large number of native huckleberries and blueberries, not all of 
which can be profiled separately (see also the sheets on evergreen huckleberry and 
lingonberry). Other species include: 

Alaskan blueberry (V. alaskaense):  to 2 m; coastal; large, edible, bluish-
black to purplish-black berries 

Dwarf blueberry (V. caespitosum):  to 30 cm; coastal and southern Interior; 
small, round, blue berries, edible and 
sweet 

Velvet-leaved blueberry (V. myrtilloides): to 40 cm; interior; small, blue berries, 
edible and sweet 

Oval-leaved blueberry (V. ovalifolium):  to 2 m; coastal and Interior; large, 
edible, blue-black berries 

Red huckleberry (V. parvifolium):  to 4 m; coastal and southern Interior; 
small bright red berries, edible but 
somewhat sour 

Grouseberry (V. scoparium): to 25 cm; southern Interior; bright red, 
edible, sweet berries 

Bog blueberry (V. uliginosum): to 30 cm; mostly coastal, uncommon 
south of about 52°N; large blue berries, 
edible and sweet 

In general, fruits of Vaccinium spp. in BC are called blueberries if they are blue, and 
huckleberries if they are any other colour. 
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Black Walnut (Juglans nigra) 

Description  

High-branched tree with a rounded crown, grows to 30 m or more. Bark furrowed, 
blackish brown in colour. Leaves have 15�23 leaflets, each 6�12 cm long. Nuts thick-
shelled and very hard, approximately 3 cm across, edible with a rich flavour. Nuts drop 
shortly after the leaves fall. Large seed crops do not generally occur until the trees are 
over 20 years old. The root system of the black walnut tends to be deep-rooted with a 
pronounced taproot.  

Habitat  

Black walnut is native to eastern North America, growing as far north as southern 
Ontario. Although found on a variety of sites, it grows best on good �bottomland� sites 
with deep, well-drained, moist, and fertile soils. The growing season within its natural 
habitat ranges from 140 to 280 days. Annual precipitation varies from less than 640 mm 
to 1780 mm or more. Mean annual temperatures range from about 7°C in the north to 
19°C in the south. 

Management Considerations 

Black walnut performs best on deep (at least 1 m to interrupted bedrock), alluvial soils, 
nearly neutral in pH, that are moist, fertile, and well-drained. It will tolerate other soils, 
but growing black walnut may not be financially worthwhile unless the trees can be 
grown in fairly optimal conditions. Good agricultural soils tend to be good sites for black 
walnut. Apart from key soil conditions, optimum conditions for black walnut have been 
described as an average annual temperature of approximately 13°C, a frost-free season of 
at least 170 days, and a minimum average annual precipitation of 890 mm. 

Potential agroforestry applications for black walnut include the outer edge of a riparian 
zone, fencelines, intercropping, and silvopasture if trees can be adequately protected. 
Controlling livestock access until trees reach a reasonable size may be a good option for 
silvopastoral systems. Black walnut is moderately tolerant of flooding, but soils that flood 
regularly are not a good choice for a planting site. Black walnut is considered to be 
intolerant of shade, and controlling competing vegetation in new plantations is important. 
Intercropping with a nitrogen-fixing crop was shown to provide significant growth 
benefits in one US study.  

Lower branches must be pruned from trees grown in the open if the goal is to produce a 
high quality veneer or sawlog. Trees should be pruned before they reach 5 cm diameter to 
minimize damage to the growing tree. An excellent article titled �Corrective Pruning of 
Black Walnut for Timber Form� cab be found at: http://www.agcom.purdue.edu/AgCom/ 
Pubs/FNR/FNR-76.html. Irrigation may be needed to produce good tree growth if annual 
rainfall is less than 30 cm. 

One important consideration for intercropping with black walnut is the presence of 
juglone, a toxic substance found in the leaves, bark, nut husks, and roots of walnut trees. 
Juglone is produced by the tree to give it a �competitive edge� over other plants. Not all 
plants are equally sensitive to this substance. Paper birch, white pine, Scotch pine, and 

http://www.agcom.purdue.edu/AgCom/Pubs/FNR/FNR-76.html
http://www.agcom.purdue.edu/AgCom/Pubs/FNR/FNR-76.html
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some fruit trees (i.e., apples) are apparently sensitive. Some vegetables such as tomatoes 
also appear especially susceptible. At the same time, black walnut is compatible with 
many other agricultural crops. An excellent evaluation of the sensitivity of various crops 
to this compound can be found at: http://www.agcom.purdue.edu/AgCom/Pubs/HO/HO-
193.pdf. 

Harvesting Considerations  

US research suggests that with proper care it may be possible to produce 41 cm saw logs 
in 30 to 35 years. On good sites�where you should be focusing your attention if you 
want to grow black walnut�it should be possible to produce 51 cm veneer logs in 40 to 
50 years. �Superior� planting material is available and may shorten the time it takes to 
produce a marketable log. Proper cultural practices will, of course, remain key to more 
quickly increasing growth and quality in your black walnut trees. 

Propagation  

Black walnut can be propagated from seed or by vegetative methods. Success with 
grafting and budding walnut has increased substantially over the years. In the past 
100 years, more than 400 black walnut cultivars have been named and released. 

Economic Uses 

Black walnut has become one of the scarcest and most highly-prized hardwoods native to 
North America. Much of the fine, straight-grained wood has found its way into furniture 
and gunstocks. The majority of natural stands have been heavily logged, leading to 
scarcity and high prices. Much of the remaining quality black walnut is used for veneer. 
Veneer prices have risen about 1000 percent in the past 35 years. The nuts of black 
walnut are in demand for a number of potential uses. Apart from edible products, the 
extremely hard shells are used for sand blasting. Shells are also used in additives for oil 
drilling, as a filler in dynamite, and as a nonslip agent in automobile tires. 

Notes 

Although plantings are scattered around the southern part of the province, growers should 
be aware that black walnut is a new tree crop for BC. Potential returns appear large, but 
many questions remain unanswered right from production through to marketing. Invest 
some effort in researching the economics and logistics of black walnut production before 
you begin planting on a large scale. 
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Blackberry (Rubus sp.) 

Description  

Apart from the one native blackberry in BC (trailing blackberry, Rubus ursinus), there are 
also two naturalized (escaped from cultivation) species, and a host of varieties bred for 
fruit production. This sheet will provide a general overview of blackberries, with 
discussion of species and varieties as appropriate.  

Blackberries have a perennial rootstock with canes that live for two years (biennial). Two 
types of blackberry are commonly seen: trailing or upright. Western North American 
varieties generally have a trailing nature, while the eastern varieties tend to be upright 
with stiff canes. Although we normally think of blackberries as having vicious thorns, 
thornless varieties have been developed and are popular for home and commercial use. 
Unfortunately, hardiness appears to diminish as the thorns are bred out. First year canes 
are known as primocanes�they appear and grow in the first year but do not flower or 
fruit. In the second year these canes�now known as floricanes�flower, fruit, and die.  

Habitat  

The native and naturalized species of blackberry in BC are limited to the southwest coast, 
although there is a small population of Himalayan blackberry (Rubus discolor) on Haida 
Gwaii. These blackberries tend to grow on disturbed sites, dry, open areas, and along 
streamsides at low to middle elevations. Although the fruit is delicious, many consider 
them to be a weedy pest, especially because�in the case of the naturalized species�they 
can form dense thickets that shade out native plant species.  

Management Considerations 

Blackberry grows best on deep, well-drained soil, in full sun, with ample amounts of 
water. Although blackberry is drought tolerant, adequate water during fruit development 
and ripening significantly enhances yield and quality. Some species will grow in shade but 
fruit production will be negatively affected. Plants are normally spaced at 1.8�2.7 m in the 
row, and 3�3.6 m between rows. For best production, trailing varieties should be trellised.  

Pruning is important for good production. Floricanes (fruit-bearing) are cut and removed 
after the berry harvest is completed. Primocanes (first-year) should be trained on the trellis 
after floricanes are removed. Prune to 2�2.5 m. Plants should produce 10�14 healthy canes 
per plant; remove excess canes. Any side branches (laterals) can be either removed or 
should be cut back to five or six buds in the spring. Primocanes of erect varieties should be 
topped two to three times during the growing season at a height of about 1 m. Topping 
causes an increase in the number of laterals which in turn increases berry production the 
following season. Laterals should be shortened to 30�45 cm prior to the floricanes 
beginning second-year growth. 

Blackberry has fairly low nutrient requirements, and nitrogen in low applications is the 
only nutrient normally applied. A number of pests and diseases can affect blackberry. 
Refer to the Berry Production Guide from the Ministry of Agriculture and Food for more 
information on blackberry pests and diseases, and how to control them.  
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Blackberry has a range of potential applications in agroforestry systems. Blackberry can be 
used as a buffer species to keep animals (including humans) away from stream banks or 
other sensitive areas. As already seen on many parts of the south coast, blackberry is 
especially well-suited to planting along fencelines, either on its own, or planted between 
widely-spaced trees to ensure adequate light for good berry production. Blackberry already 
populates the fences around many pastures, and the plants generally appear to be an 
acceptable companion to livestock production. Growers are advised to proceed carefully 
with plantings of thornless varieties where animals could graze on them. Blackberry would 
also appear to have good potential in intercropping systems with longer-lived trees. Finally, 
blackberry could be planted as a component of windbreaks, especially on the edges where 
adequate light is available.  

Harvesting Considerations  

The length of the harvesting season varies according to variety, from approximately three 
to six weeks or more. Ability to hold well after harvesting, and suitability for shipping 
also varies significantly between varieties. Plants should be picked every two to three 
days. Picking during the cooler parts of the day, combined with chilling directly after 
harvest, will significantly extend the shelf life of berries.  

Propagation  

Blackberry can be grown from seed and by vegetative propagation. Seed propagation is 
only suitable for some blackberry species. Blackberry, as with other Rubus species, tends 
to produce a good seed crop each year. Some blackberry species have a hard seed coat 
and a dormant embryo which makes germination slow. Most species need a warm 
stratification of 20�30° C for three months, followed by a cold stratification of 2�5°C for 
another three months. Some growers have found a sulfuric acid treatment prior to cold 
stratification can also increased germination. Untreated seed can be planted in the late 
summer/early fall and allowed to stratify under natural conditions; acid-treated seed 
should be planted at the same time. Stratified and scarified seed should be planted in the 
spring. Seed should be buried 3�5 mm deep. 

Blackberry is generally easy to propagate by vegetative methods. Most will spread 
vigorously by suckers and sprouts, and by trailing stems which root from the nodes. 
Rooted portions can be separated from the parent plant and transplanted. Some species 
such as Himalayan blackberry will easily sprout from hardwood cuttings (hence the 
difficulty of eradicating it from sites where it�s not wanted). Rooting information for 
dwarf bramble (Rubus lasiococcus) may hold true for other species. Cuttings with at least 
two nodes should be taken spring to mid-summer. Stick the basal end (the end closest to 
the base of the plant) into a �light� strength rooting hormone and push into a 
perlite:vermiculite (1:1) mixture. Place on a mist bench at 21°C; prevent from getting too 
wet. Transplant into regular soil after cuttings have established roots.  

Note: Diseases such as crown gall (a serious bacterial disease of blackberries and 
other Rubus sp.) can be spread by transplanting infected material into new 
plantings. Only plants free of disease should be used to establish new 
plantings. 
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Economic Uses 

Blackberry is grown for its delicious fruit, although the market is much smaller than for a 
number of other soft fruits (i.e., strawberries, raspberries). As with other berries, 
blackberries can be sold in the fresh market or processed into a host of other products 
(jams, jellies, etc.). Native blackberry (Rubus ursinus) has also been suggested as a 
suitable erosion control species in its native range due to its spreading habit and 
aggressive growth.  

Notes 

�Loch Ness� is considered by the Ministry of Agriculture and Food to be the best 
available thornless blackberry variety for Vancouver Island and the Fraser Valley. It may 
not be reliably hardy for the Interior. Fruit is large, with good flavour and shelf life, and 
the harvest season runs from late July to early September. Crossing blackberries with 
raspberries has led to the creation of a number of hybrids, among them boysenberry, 
loganberry, and tayberry. See the raspberry sheet for information on other members of 
the genus Rubus.  
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Blueberry (Vaccinium sp.) 

Description  

Deciduous, erect, shallow-rooted shrub, normally 2�2.5 m in height. Vigour of plants 
differ depending on variety. Leaves start out bronze-coloured, turning dark green, then 
scarlet or yellow in the fall. Flowers small, white to pinkish, shaped like an urn. Berries 
are round, dark blue to purple, and sweet. Well-maintained blueberry plantings can 
remain productive for 50 years or more.  

Information on other Vaccinium species can be obtained from the crop sheets on 
lingonberry, evergreen huckleberry, and black huckleberry. 

Habitat  

Although a number of Vaccinium species are native to BC, the parent species for 
commercial blueberries is a native of eastern North America. Almost the entire BC 
production of blueberries (99%) is grown in the Fraser Valley, although there are 
numerous very hardy varieties available. BC has approximately 2045 ha in blueberry 
production.  

Management Considerations 

For optimum growth, blueberries require acidic, moist, well-drained soils. Soil pH should 
be in the range of 4.5�5.2. At one time blueberries were grown exclusively on peat soils 
on drained bogs; in recent years, more and more production is moving onto mineral soils. 
Organic matter content in the soil needs to be at least 3% for good production. �Muck� 
soils traditionally used for blueberry production on the south coast have an organic matter 
content as high as 50%. The fine, thread-like, shallow roots of blueberries need an open 
porous soil that also holds moisture well during summer months. Plants will not tolerate 
long periods of flooding in winter; a water table 30�60 cm below the soil surface is 
recommended for blueberry production.  

Blueberries are very shallow rooted and can be adversely affected by extremes of soil 
temperature. Mulches placed around plants are an excellent way of keeping roots cool 
and retaining moisture in the summer, keeping weeds under control, adding organic 
matter to the soil to improve its structure, and helping to maintain more acid conditions if 
the correct mulch is used. Flowers should be removed on first year plants to encourage 
root and shoot growth. Plants also require pruning each year to ensure good quality 
berries; excess growth results in small berries. See the Berry Production Guide from 
MAFF for more information on pruning. Insect pollination is very important for good 
blueberry yields. Farmers often rent bee hives during blueberry flowering to ensure good 
pollination, an especially important practice when wild pollinators are in short supply. Do 
not use pesticides during flowering�crop yields and quality can be severely affected 
when pollinators are killed. 

Blueberries have a number of potential applications in agroforestry systems. Because 
they do well in areas with a relatively high water table (30�60 cm), blueberries may have 
potential on the outer edges of riparian zones if waste run-off is controlled. Blueberries 
are not suitable for riparian areas where seasonal flooding is a problem. Blueberries are 
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well-suited to intercropping systems, especially where moderate to deep rooted trees are 
the companion crop. Finally, blueberries could be planted along fencelines and in 
windbreak systems, although mechanical harvesting is unlikely to be practical in these 
situations. Blueberries could be planted in the outer row of a multi-row windbreak, where 
light levels are adequate.  

Harvesting Considerations  

Blueberries are either machine or hand-harvested. Machine harvesting is used for berries 
that will be processed; berries destined for the fresh market are only harvested by hand. 
Success with machine harvesting involves planting the right varieties at the right spacing 
and correct pruning. Machine harvesting is growing in popularity because of the high 
labour costs involved in hand-harvesting. Blueberries are generally harvested two to four 
times over the season (July�September), at intervals of 10�14 days. After harvesting, 
berries are either sold fresh, or sent to a processor or packer.  

Propagation  

Cultivated blueberries are propagated vegetatively, by cuttings or tissue culture. 
Hardwood cuttings can be rooted and raised in a greenhouse for about one year before 
planting out. A peat:sand (2:1) medium is recommended. Most growers purchase 
blueberry plants from specialised propagators. The BC Ministry of Agriculture and Food 
strongly recommends that only carefully inspected and certified plant materials be 
purchased. Plants must be free of crown gall and cankers, plus a host of viruses. 
Purchasing infected plants could lead to the spread of disease into currently �clean� areas. 
Tissue-cultured plants may have a different form than plants derived from hardwood 
cuttings. For example, Duke (one of the varieties recommended for south coastal BC) 
plants grown from tissue culture tend to spread at the base, making machine harvesting 
difficult. Hardwood cuttings will grow more upright.  

Economic Uses 

BC is a major player in blueberry production; in fact, the province is one of the top three 
producing regions in the world. Although blueberries can be grown in every province, 
BC produces about 95% of the total Canadian production of cultivated blueberries, or 
about 9 million kgs per year. Approximately 70% of the BC crop is processed into pie 
filling, jam, jelly, syrup, baked goods, muffin mixes, purees, or is frozen whole. BC 
blueberries are exported throughout the world, including to the US, Europe, Japan, and 
Australia. 

Notes 

Protecting the blueberry crop from birds is an on-going challenge for farmers. Birds can 
cause significant crop losses by eating or damaging fruit. Farmers have a number of 
methods at their disposal to control bird damage. Sound devices and scaring devices 
(flash tapes, hawk kites and balloons, etc.) have proven effective when used properly. 
Attracting birds of prey by providing nest boxes and roosts is also effective, even when 
the raptors do not feed on the pest birds�the presence of birds of prey seems to be 
enough to put the other birds off their berry meal.  
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The Berry Production Guide produced by MAFF provides much more detailed 
information on blueberry culture, including suggested varieties, site selection, soil 
amendments, weed control, pest and disease management, and more. Other potential 
sources of information include the BC Blueberry Growers� Association and the BC 
Blueberry Council. 
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Buffaloberry (Shepherdia argentea) 

Description  

A shrub or small tree, 1�6 m in height. Bark is smooth, whitish to grey-brown, becoming 
rougher and darker with age; may shred in long strips. Older twigs have many sharp 
thorns. Leaves are opposite, smooth-edged and wedge-shaped, ranging from 2�5 cm in 
length and silvery in appearance. Unlike the soapberry (Shepherdia canadensis) native to 
BC, buffaloberry does not have rust-coloured spots on the underside of the leaves. Flowers 
appear one to two weeks before the leaves, are very small, yellowish-brown, and lack 
petals. Buffaloberry is dioecious, meaning male and female flowers occur on different 
plants. Fruits are highly variable in colour, size, and quality, although they are generally 
reddish orange, and sour before a frost, sweeter afterwards. The buffaloberry is a nitrogen-
fixing plant.  

Habitat  

Although reported to occur in BC, no record was found in the guidebooks. Shepherdia 
canadensis, the related soapberry, is found in BC and there seems to be some confusion 
caused by misidentification of the two species. In its range, buffaloberry is found 
bordering waterways, in valleys, around sloughs, and on low meadows. Often grows in 
thickets due in part to a suckering habit.  

Management Considerations 

Shade-intolerant, prefers well-drained, moist soils, but will survive under less favourable 
conditions. Will tolerate saline, drought-prone, and temporarily flooded soils. Tolerant of 
high soil pH. Potential agroforestry applications include: windbreaks, intercropping, 
fencelines, or open riparian buffers. Has been used in shelterbelt plantings on the prairies 
because of its high salt and soil pH tolerance, drought-resistance, winter-hardiness and 
nitrogen fixing ability. Good choice for the outside row of windbreaks, or along 
fencelines. Plant thorniness and thicket density makes it a useful stock hedge. Because 
buffaloberry is dioecious, cross-pollination is necessary between male and female plants. 
One male to five or six females is recommended for good fruit set. Male blossoms are 
about twice the size of female blossoms and average three flowers per cluster, whereas 
female plants average six flowers per cluster. 

Harvesting Considerations  

Female plants begin to bear fruit at four to six years, and will continue to produce well 
for many years. Harvesting of buffaloberries presents a number of challenges. Sharp 
thorns scratch picker�s hands, and the small fruit often adhere strongly to the branches. 
Fruits also ripen unevenly. The traditional method is to put a cloth on the ground and beat 
the bush with a stick; this method works well only after a frost and ideally in 
temperatures of about -10°C because frozen fruit detaches more easily. Fruit can be 
harvested well into the winter. Yellow-fruited cultivars of buffaloberry are considered 
sweeter than others of the same species.  
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Propagation 

Buffaloberry can be propagated by seed, cuttings, and suckers. Stratification is not 
required for fall-planted seed; fruit can be spread to dry after harvesting, then planted. For 
spring-planted seed, stratification in a slightly moist medium is recommended. 
Germination occurs within 24 days of spring planting. Suckers can be easily separated 
from parent plants, though male plants are said to produce more suckers. Success with 
late-July cuttings has been obtained using 0.8% IBA rooting hormone with thiram, and a 
1:1 sand:perlite mixture and mist. 

Economic Uses 

Buffaloberry has been commercially processed into jelly and jam on the prairies with 
favourable results. The strong growth in specialty food markets provides opportunities for 
producers of buffaloberry and similar products. Buffaloberry plants have ornamental 
value, and the species are considered valuable for reclamation work. Further market 
research is recommended to determine opportunities for buffaloberry growers.  

Notes 

The name �buffaloberry� has two possible origins: First Nations and pioneers ate the 
berries as an accompaniment to bison meat, and bison used the plants as a source of food 
and shelter. Buffaloberries are claimed to make one of the best jellies possible. The 
berries have a high vitamin C content, up to three times as high as oranges. 
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Caragana (Caragana arborescens) 

Description  

Single- or multi-stemmed erect deciduous shrub, 5�7 m when mature, with a spread of 
3.5 m. Stems have short spines and olive-green, smooth bark. Alternately arranged leaves 
are 7�13 cm long, with eight to 12 oval leaflets, each 1�2.5 cm long. Leaflets are dark 
green on the upper surface, pale green underneath. Yellow flowers appear early in the 
season, with a seedpod forming in late July�early August. The pods crack and burst open 
as they ripen, spreading seeds. Caragana grows quite rapidly when young, especially on 
good sites; growth slows in maturity. Shrubs can live for 60 or more years. Caragana is a 
leguminous species, improving the soil by fixing nitrogen through its roots.  

Habitat  

Not native to Canada, caragana is one of the most widely planted introduced shrubs on 
the prairies. Also known as the �Siberian pea shrub,� caragana is native to the steppes of 
Siberia and northern China. It is a very tolerant species, able to survive difficult growing 
conditions including drought and low winter temperatures. Prefers well-drained sites and 
full sunlight. Will tolerate poor, dry soils, but will not tolerate extended periods of 
flooding. Species available to Hardiness Zone 1. 

Management Considerations 

Caragana grows best on sites with dry to moderately dry soil. On well-drained sites, 
caragana shows some tolerance to saline conditions. It will not survive on sites that 
experience repeated flooding. Best grown in full sun. Caragana has a low shade tolerance. 

In agroforestry applications, caragana has a long and successful history of use as a 
shelterbelt/windbreak species. It is used both on its own, and as a component of multi-
row windbreak plantings. Caragana is especially valuable for difficult sites�such as dry, 
poor soils�where other species cannot survive. Its generally erect nature means that 
branches rarely interfere with adjacent crops until the shrubs get very old.  

Harvesting Considerations  

Caragana is not commonly harvested for any specific purpose, although the largest stems 
can be harvested to use in wood turning to produce decorative objects. �Renovation 
pruning� (usually cutting back to ground level) can produce useable sizes of wood from 
more mature shrubs.  

Propagation  

Caragana can be easily propagated from seed. Seed collection should not be left too late 
in August or many of the seedpods may have already burst. Intact pods can be spread 
thinly on a surface in a warm, ventilated room to finish opening. A mesh screen can be 
used to separate the seeds from the pod debris. Seeds do not require stratification and 
should germinate readily. No information was located on propagating caragana from 
cuttings. Caragana seedlings are available free of charge (apart from transportation costs) 
to qualified applicants in BC through the PFRA Shelterbelt Centre in Indian Head, 
Saskatchewan.  
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Economic Uses 

Caragana�s most important use is as a component of windbreaks/shelterbelts. It is 
considered a valuable species for controlling wind erosion, trapping snow, and providing 
cover for wildlife in agricultural areas. Wood workers value caragana for producing 
decorative objects. Although the heartwood is often rotten, the colouring of the wood is 
striking. Solid wood can be turned into small items such as bells, goblets, and 
candlesticks.  

Notes 

The original hedges planted at the Shelterbelt Centre in Indian Head, Saskatchewan in the 
early 1900s are still healthy. The excellent performance of the Shelterbelt Centre 
plantings led seedlings from this material to be released for use in conservation plantings 
as a seed-propagated cultivar with the name �Ross� caragana. 
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Cascara (Rhamnus purshiana) 

Description  

Small deciduous tree or shrub, grows to 10 m. The thin bark is smooth, silver-grey and 
extremely bitter. The bright yellow inner bark turns brown on exposure to air and light. 
Winter buds have no scales; instead, the underside of each leaf is covered with a dense 
mat of rusty hairs. Alternate leaves are dark green, 6�12 cm long, egg-shaped or oblong 
with 10 to 12 parallel veins in furrows and finely-toothed margins. Small, greenish-
yellow flowers, 2�3 mm long with five petals are borne in the axils of the leaves. Fruit is 
a purplish-black drupe 5�8 mm across containing two to three seeds. 

Habitat  

Cascara is found from sea level to 900 m on the southern part of the coast and Vancouver 
Island, and in the Columbia Valley in the Interior. It prefers rich, well-drained soils that 
remain moist during summer months. Often associated with conifers such as Douglas-fir, 
western hemlock and redcedar, as well as red alder and maple. Frequently found in mixed 
woodlands. 

Management Considerations 

Cascara generally prefers moist, well-drained soils, but is also found on dry sites. Its 
tolerance for moist summer conditions and high shade tolerance suggest it could be an 
important component of riparian buffers, as well as forest farming systems. Cascara 
possesses good soil-binding abilities and performs well on disturbed sites. It is also 
claimed that the extremely bitter bark�which has potent laxative qualities�deters 
beavers. Cascara coppices (re-sprouts from the cut trunk) well, which means it will retain 
its soil-holding abilities after harvesting.  

Harvesting Considerations  

Cascara trees are harvested for their bark. Because they coppice well, if harvesting is 
done properly a number of harvests can be taken from the same tree. Trees should be cut 
close to the ground before the bark is stripped off. This method provides a clean wound, 
increasing the chances of recovery. Cutting the stump at an angle may also help rain run 
off, lessening the chance of rot. Bark peels off the stem more easily in the spring. Dry it 
in a shady spot. Bark is usually cured for up to two years before it is used. 

Propagation  

Cascara flowers in May and June with fruit ripening July through September. For drying 
and storing seed, collect fruit two weeks before it is fully ripe, and separate seed by 
crushing with water and floating off the pulp. Store at 5°C in sealed containers. Sow in 
fall or, if planting in spring, cold stratify at 1�5°C for three or four months. Alternatively, 
ripe seed can be collected and rubbed with dry sand to release seed. Sow seed, pulp and 
sand all together in seed bed. Plant seed 2.5 cm deep and keep seedlings shaded. 
Hardwood cuttings can be taken in September and October. 
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Economic Uses 

Cascara is harvested for the natural laxative found in its wood and bark. Although cascara 
almost disappeared from the marketplace in the 60s with the advent of synthetic 
laxatives, it is in the midst of a revival as the �natural medicinal� market continues to 
grow rapidly. Cascara was the third largest wildcrafted crop (in terms of weight and 
revenues) in the Pacific Northwest in 1997, with approximately 400 000 lbs of cascara 
wildcrafted in Washington state alone. The price paid to the harvester varied between US 
$l.40/lb and $3.50/lb. 

Notes 

Larger trees are somewhat rare in parts of its range due to the extensive harvesting of 
bark for the herbal medicine market. Cascara extract has been used in liquors and, when 
de-bittered, as a flavouring in drinks and ice cream. 
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Ceanothus sp. 

Description  

This sheet will focus on two Ceanothus species native to BC: redstem ceanothus 
(Ceanothus sanguineu��redstem�) and snowbrush ceanothus (Ceanothus velutinus�
�snowbrush�). 

Redstem is an erect, deciduous shrub, usually 1�3 m in height; snowbrush is evergreen, 
more sprawling, similar or somewhat shorter in height. As indicated by its common 
name, redstem has reddish or purplish bark, while snowbrush has green bark. Snowbrush 
especially has a spicy scent on warm days or when its leaves are rubbed. Leaves on both 
are alternate and oval, snowbrush more broadly oval. Leaves on redstem can reach 10 cm 
in length, longer than snowbrush (to 6 cm). Snowbrush leaves are also thick and shiny, 
somewhat sticky on top and velvety below. Flowers on both are white and small but the 
clusters are larger on snowbrush and are borne along the lengths of side branches as 
opposed to being borne at the ends of lateral branches on redstem. Seeds are held in 
hardened capsules that literally explode upon ripening. Both are nitrogen fixers: bacteria 
in nodules on their roots absorb nitrogen from the air and convert it into a form they (and 
other plants) can use.  

Habitat  

Both species are locally common across the southern half of the province, although 
coastal distribution is limited to the extreme southwest corner, including the 
southernmost tip of Vancouver Island. Both grow on dry to moist, open sites, in sunny 
locations, at low to middle elevations. Often appear in abundance after fire. Ceanothus 
are �seed-bankers;� their abundant, heat-resistant seed can remain dormant in the soil for 
200 or more years until the right conditions (a fire-created opening) appear for growth.  

Management Considerations 

Both redstem and snowbrush ceanothus are tolerant of a wide range of soils, provided 
they are well-drained. Ceanothus will tolerate quite poor soils because of their ability to 
fix nitrogen�a nutrient often in short supply in forested areas. As an early successional 
and seed-banking species, ceanothus are able to rapidly colonize disturbed landscapes 
(such as after fire), and may be the dominant plant for a time. Because it is intolerant of 
shade, ceanothus will be shaded out by the young trees growing up around it. Similarly, 
the survival of seedlings in the face of established competition is low or nil. Seedlings are 
also very susceptible to drought stress induced by climate and competition in the first one 
or two years. 

Ceanothus has a number of potential applications in agroforestry systems, some of which 
may not be practical for individual landowners to implement on their own. Ceanothus has 
good potential in restoration activities, not only because of its ability to fix nitrogen and 
improve soil fertility for the plants that come after it, but also because its deep root 
system can stabilize soils. Degraded pasture land in the Interior could potentially be 
improved by the inclusion of ceanothus; because the species are acceptable browse for 
part of the year, it may be possible to return livestock for brief periods early on in the 
restoration process. Finally, for growers in the southern Interior facing severe wild 
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ungulate depredation on crops, ceanothus could be used as an attractant to keep animals 
out of orchards, vineyards, and nurseries. Enhancement of native feeding areas with 
ceanothus�a highly favoured native browse species�will reduce the need for deer and 
elk to move into what was their traditional winter feeding ground and is now prime 
agricultural land.  

The challenge for growers will be to strike arrangements with other stakeholders so that 
native forage enhancement can be successfully implemented on crown land. A clear 
understanding of feeding patterns and behaviour will be the key to success; forage 
enhancement must be located so as to intercept animals moving towards problem areas. 
For more information on this approach to problem wildlife management, contact your 
local MAFF office.  

Harvesting Considerations  

The two ceanothus species described are only harvested for their seeds or for cuttings. 
Harvesting seeds for propagation can provide a few challenges. Because the seed 
capsules explode, scattering seeds far and wide, seeds should be gathered just before 
release. Alternately, cloth bags can be tied over the nearly ripe seed capsules. When the 
capsule explodes, it will be caught in the cloth bag. 

Propagation  

Ceanothus species can be propagated by seeds and cuttings. Propagating from seeds can 
provide variable results. Not surprisingly for a seed-banking species, seeds do not appear 
to lose much viability over time. Soaking in very hot water (80�90°) or even dipping the 
seeds into boiling water for 10 seconds to five minutes, followed by a moist, cold 
stratification (1�5°) for 90 days, should enhance germination. Soaking seeds in sulfuric 
acid for 30 minutes has also been suggested as an effective pre-treatment. Seeds can be 
sown directly in the fall after heat treatment, or pre-treated for sowing in the spring. Sow 
0.5�1.5 cm deep. Emerging seedlings can be quite susceptible to damping-off (a fungal 
disease). Success with direct seeding�even into preferred habitat�may be very low.  

To propagate from cuttings, take softwood cuttings in the summer, treat with 0.8% IBA 
rooting hormone, and stick in a damp, porous, sandy medium. Provide bottom heat. Pot 
immediately after rooting.  

Economic Uses 

Ceanothus sp. have a number of �indirect� economic uses. Because they are preferred 
forage for ungulates such as deer and elk, native BC ceanothus species have been 
proposed for use as an attractant to keep deer from browsing in fruit orchards. Damage to 
fruit orchards in the Okanagan Valley by deer and elk was estimated at more than 
$500,000 in the mid-1980s. Enhancing ceanothus forage in prime feeding areas for 
ungulates could greatly reduce the economic costs to orchardists and the provincial 
economy as a whole. Ceanothus will also provide nutritionally adequate forage for cattle 
in the late summer and early fall; at this time of year, ceanothus browse is in fact 
nutritionally superior to the weathered grass forage otherwise available. Ceanothus 
species are also used in the US for erosion control, and reclamation activities. 
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Notes 

Because they are such a favoured food of deer, ceanothus is sometimes called 
�buckbrush.� Stands of both species sometimes show heavy use by deer. Redstem 
contains the compound saponin. If the flowering twigs are beaten in water they can 
produce a soapy foam that early settlers called �soapbloom.�  
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Chestnut (Castanea sp.) 

Description  

Medium to large deciduous tree that grows to 20 m or more, although size depends on 
species, hybrids and cultivars. Large leaves, 10�22 cm long, with toothed edges. Sizable 
nuts encased in a prickly bur; flavour varies significantly between species and hybrids. 
Chestnut trees are self-infertile, requiring another tree for pollination. Pollination is by 
both wind and insects, with wind likely to be of the most importance in orchards. The 
horsechestnut (Aesculus sp.) often seen planted around urban areas, is not closely related 
to the sweet chestnut (Castanea sp.). 

The main issue in chestnut cultivation is the chestnut blight fungus. American chestnut 
trees (Castanea dentata) were once an important part of the forests of the eastern US. The 
arrival of the blight on the Japanese chestnut (C. crenata), imported before the turn of the 
century, led to the devastation of the American chestnut throughout its native range by 
about 1950. European chestnuts (C. sativa), once extensively planted in the US for their 
nuts, are also susceptible to the disease, although there are cultivars available that show 
some resistance. Some of the cultivars of Chinese chestnut (C. mollissima), planted as 
orchard replacements, also suffer from blight, as do some hybrids selected for nut size 
and quality.  

Researchers are attempting to breed chestnuts resistant to the disease, while also selecting 
for superior nut production. Unfortunately, even keeping trees alive long enough to be 
bred has been a problem. There are trees available that have a good resistance to the 
blight, though they are not always the best nut producers. Some US growers west of the 
Rockies continue to use blight susceptible trees for good production, in the hope that they 
can remain isolated from the disease. Growers here in BC wishing to explore the 
potential for chestnut cultivation are advised to contact the MAFF, as well as to review 
the excellent material available from US chestnut researchers.  

Habitat  

No chestnuts are native to BC. Available species, hybrids, and cultivars appear to tolerate 
a fairly wide range of site and soil conditions. Requirements for commercial varieties will 
be provided under �Management Considerations� below. Species available to Hardiness 
Zone 5. 

Management Considerations 

Chestnuts can grow well on a wide variety of sites and under a wide range of conditions, 
but best growth is likely on light, well-drained soils, with good fertility and a slightly 
acidic pH of 5�6.9. Trees tend to thrive on sandy soils, which makes them a good choice 
for utilizing land that is otherwise marginally productive. Chestnuts will not tolerate �wet 
feet� and would be a poor choice for seasonally flooded land. Interestingly, provided 
drainage is adequate to avoid soil saturation, chestnuts have demonstrated outstanding 
performance on clay soils. Although irrigation is important during the establishment phase 
for young trees, established trees are quite drought tolerant, probably in part due to the 
chestnut�s deep rooting habit.  
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Control of competing weeds is recommended for the first four to five years. Organic 
mulches (such as spoiled alfalfa hay) are extremely beneficial in moderating soil 
temperature and moisture, smothering weed competition, and in feeding the tree essential 
nutrients as it breaks down. Most soils have proven adequate for some level of chestnut 
production. Nitrogen is the most limiting factor; adding nitrogen in mature orchards will 
increase the size of nuts. The Koreans and Chinese have also discovered that a dormant 
application of phosphate (late November to early April) increases the ratio of female to 
male blossoms. This may help explain the spectacular per hectare production figures 
(8600�10 900 kg/ha) coming from Asia.  

Because two or more trees are required for cross-pollination, trees should not be placed 
farther than 45 m apart, and preferably closer. Spacings as close as 4.5 × 4.5 m are being 
used to maximize early production, with thinning planned for later years. Chestnuts 
generally require little pruning, though pruning of young Chinese chestnut may be 
required to encourage more upright growth. Once production begins, pruning should be 
kept to a minimum.  

Apart from the very serious chestnut blight already discussed, most chestnuts do not 
suffer from economically threatening pests or diseases. Most growers produce chestnuts 
organically. While not practical on a large scale, individual cankers can apparently be 
healed by the application of mud packs. Although full sun is necessary for optimal 
production, chestnuts are quite tolerant of shade, especially when young. 

Chestnut presents a number of opportunities for use in agroforestry, and has potential 
applications in all systems. Chestnuts can thrive in the shade of other trees while they 
develop a sturdy root system. As the older trees are carefully removed, chestnut trees can 
begin producing nuts quite quickly, probably within two years. In China and elsewhere, 
chestnut is already grown as part of an intercropping system. In the Chinese system, 
crops such as sweet potato, soybean, and others are cultivated between the young 
developing chestnuts. In the US, some growers recommend spacing rows 15 m apart, 
with trees in the row spaced at 3�7.5 m to allow for the intervening land to be utilized for 
other crops for a number of years. Because chestnuts have a long taproot, root 
competition with shallow-rooted crops can be kept to a minimum. Similarly, the high 
spreading canopy of some species and their hybrids should allow for the maintenance of 
reasonable pasture for grazing. If chestnuts are to be incorporated into a windbreak, it is 
recommended their use be confined to the inner row of a multi-row planting, out of the 
prevailing wind. Chestnut has been shown to benefit in terms of health and production 
when the force of the prevailing winds on the trees can be reduced.  

Harvesting Considerations  

Chestnut trees tend to bear at a younger age than most other nut trees, usually within four 
to five years of being planted out. Properly managed trees will provide light nut 
production within three to six years. Mature production (14�22 kg per tree) can be 
expected by years 11�14. Very large trees can produce hundreds of pounds every year. 
Harvesting generally takes place in September or October, depending on the location. 
Chestnuts rarely have an �off-year� where production is very low.  
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Most harvesting is still done by hand in Europe and Asia. Hand harvesting is considered a 
viable option for one person on a planting of 4 ha or less (with a maximum of 1000 trees). 
Tarps can be used to gather nuts dropping naturally from trees, keeping in mind that 
chestnuts must be picked up every few days to avoid fungal infection setting in. 
Mechanized harvesting is a good choice for larger operations where extra labour is scarce 
and/or expensive. Mechanical shaking of the tree will dislodge the nuts from the tree into 
tarps waiting below. Mechanical shaking will likely reduce the commercial life 
expectancy of trees to 35�50 years. Because chestnuts add half of their final weight during 
the last two weeks on the tree, it is important that mechanical harvesting only be done after 
the nuts reach maturity but before natural nut fall begins. 

For extended storage, chestnuts require careful post-harvest handling. Nuts should be 
placed in a cool water bath for seven to nine days, followed by controlled atmosphere 
storage at 0°C and 70�80% humidity. Using this system, chestnuts will keep in excellent 
condition for up to one year. Asian growers store chestnuts packed in boxes of damp 
sawdust in root cellar-type storage for up to two years, apparently with good success. 

Propagation  

Chestnut can be propagated by seeds or with vegetative methods. Available planting 
stock is predominantly open-pollinated seedlings, grown from seeds from selected 
superior bearing trees. Chestnut seedlings generally come true to type, perhaps due to the 
5000 years or so of breeding and selection done by Chinese growers. Therefore, carefully 
selected strains will yield 80�90% of the trees planted producing as well or better than 
the parent trees. If you have access to suitable seed, producing plants is relatively 
straightforward. If the nuts are still in the burs, keep them in a cool place and they will 
open when the nuts are ripe. Remove burs with heavy gloves. Store nuts in damp moss 
(sphagnum was recommended in the American literature on the topic) in a plastic bag 
closed with a twist tie. Place in refrigerator and do not allow to freeze. Chestnuts start to 
germinate once adequate cold stratification has occurred; this is usually by early 
February, but may be later. Germinated nuts can either be kept in the cold until mid-May 
for outside planting, or potted up in a light potting mix approximately 2.5 cm deep. 
Transplant in mid-May. Seedlings benefit from light shade. Do not fertilize trees when 
planting because this encourages leaf production over root formation. Water well during 
dry spells, about 25 mm per week. Keeping weeds away from the base of the tree will 
significantly reduce competition. Chestnuts grow quickly under good conditions: Chinese 
trees will have nuts when about five years old, American trees at about eight years of age. 

Apart from grafting, vegetative propagation with chestnut has yet to prove truly reliable. 
Limited success has been obtained with softwood and hardwood cuttings, and layering. 
Researchers around the world continue to work on tissue culturing for the rapid production 
of superior trees. Until a better method is developed, the chestnut industry will likely 
continue to rely on seedlings grown from seed from selected superior bearing trees. 
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Economic Uses 

Edible sweet chestnuts are an important economic crop in many countries with temperate 
climate zones. Worldwide production and demand appears to be on the rise, with demand 
exceeding supply in recent years. China is the world�s largest producer and consumer of 
chestnuts, with production in the range of 100 000 to 240 000 metric tons annually. 
Approximately one-third of China�s annual production is exported to Japan. Korea is the 
world�s second largest producer. After years of decline due in part to the spread of 
chestnut blight among European trees, French and Italian growers are responding to 
improving prices by moving to re-establish the industry. A retail price of US$5 per kg for 
peeled and frozen chestnuts has helped spur on interest. The US is a significant net 
importer of European chestnuts, with imports approaching a wholesale value of $20 
million annually. On good sites, chestnut orchards should show a positive cash flow 
within seven to ten years. Unlike hazelnut, nut size is not a major concern with chestnut 
hybrids or cultivars; far more important is the total bearing capacity of the tree. Mature 
orchards should yield in the range of 3000 kg per ha. At mid-1990 average prices, gross 
returns to growers would be in the range of nearly US$8,000/ha annually. 

Notes 

The cultivation of chestnuts goes far back in history; evidence suggests that chestnuts were 
cultivated in China at least 5000 years ago. As long as 2000 years ago, they were being 
bred and propagated by grafting. Grafted trees still exist that are more than 500 years old. 
The natural life expectancy for chestnut appears to be in the range of 200�800 years, but 
some European trees are purported to be over 1000 years old. 
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Chokecherry (Prunus virginiana) 

Description  

Straggly shrub or small tree, usually 1�4 m tall, occasionally to 8 m. Bark smooth, 
reddish brown to grey-brown, without the prominent horizontal slits that mark the 
pincherry. Leaves are bright green above, duller below, 5�10 cm long, oval and tapering 
at both ends with finely serrated edges. Flowers are white with five rounded petals, found 
in long clusters at branch tips; said to resemble bottle-brushes. Chokecherry fruit is shiny, 
red to purple or black (sometimes yellow) and edible, though very astingent.  

Habitat  

East of the coast mountains; scattered and locally abundant at low to mid elevations in 
the southern Interior; scattered at low elevations in the central part of the province, 
locally common on warm aspects in the Peace and Stikine river valleys. Found on 
woodland edges, often on dry and exposed sites; also open woodlands, grasslands, and 
clearings. Does well on moist soils that are well-drained. 

Management Considerations 

The chokecherry is shade-intolerant and often one of the first species to establish itself on 
cutover land. It will tolerate all types of soil, as long as it�s well-drained. The best soil is 
a deep sandy loam with high organic matter. Potential agroforestry applications include: 
windbreaks (outer rows), intercropping, fencelines, and possibly open riparian buffers (if 
the soil is well-drained, and the water table not too high). Growers may wish to consider 
intercropping shorter-term crops with chokecherries during the establishment phase of a 
chokecherry orchard. To ensure good fruit set from vegetatively propagated plants, every 
tenth plant in a row should be of a different cultivar. This crop is insect pollinated, so 
make sure there are adequate honeybees or other pollinizers available. 

Harvesting Considerations  

Chokecherries begin to flower at three to four years of age. No information was found on 
years to full production, but plants are reported to have a 40 year lifespan. Fruit are borne 
densely on bushes, are fairly easy to pick, and hold up well in shipping. Harvesting 
methods include hand picking, using a berry rake, or a vibrator with catching frame. 
Mechanical harvesting is possible once yields reach economic levels, provided that row 
sizes are managed for this harvesting system. Production of fruit is relatively consistent 
from year-to-year. Average yield of Garrington cultivars reported as 14 kg/shrub. In an 
orchard setting, a yield of 11 200 kg/ha could be expected.  

Propagation 

Chokecherry can be propagated by seed, suckers, rhizome cuttings, semi-hardwood 
cuttings, crown division, grafting, and tissue culture. Plants propagated from seed tend to 
be dissimilar to the parent plant, but they can be produced at the cheapest cost if 
variability is not a big consideration. Seeds are best collected or purchased near the 
planting area to ensure local adaptability. Cleaning and soaking seeds may increase 
germination rates. Chokecherry tends to sucker heavily from rhizomes (underground 
stems) and these can be separated from the parent plant in early spring or late fall; obtain 
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as large a root mass as possible. Purchased suckers may not have good root systems and 
can be bulky to obtain in large quantities. Take softwood cuttings during the spring and 
early summer. Treat with IBA 0.8% and stick in a mist bed with heating cables (21°C). 
Tissue-cultured plants are recommended to achieve the best quality plantings for uniform 
fruit production; need to be well-rooted for good transplanting. Tissue culture material is 
available for some chokecherry cultivars.  

Economic Uses 

Chokecherry fruit produces excellent processed products including jams, jellies, syrups, 
and wines. Currently, the lack of consistent fruit supply and volume means the market for 
chokecherry is uncertain. In the early 1990s in Saskatchewan, fresh chokecherries were 
selling for $1.10�2.20/kg; pickers were earning $15.00�20.00/hour. Syrup and jam were 
retailing for $4.75 for 250 ml and $3.50 for 125 ml respectively.  

Notes 

Warning: As with other Prunus species, the consumption of leaves, seeds, bark, or 
flowers of the chokecherry can cause poisoning; children have died from the 
consumption of seeds. However, as with pincherry, products produced from the fruits are 
safe. Livestock are very unlikely to graze chokecherry leaves unless driven by acute 
hunger. The name comes from the choking sensation sometimes created when the fresh 
berries are eaten. In spite of their astringent taste, chokecherries were among the most 
important fruits of First Nations peoples. Chokecherry also has medicinal properties, and 
wild cherry bark was an officially recognized pharmaceutical from 1800�1975. 
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Currants and Gooseberries (Ribes sp.) 

Description  

This sheet will provide an overview of two shrubs in the Ribes genus that produce fruit: 
currants and gooseberries.  

Currants are many-stemmed deciduous shrubs, generally 1�2 m high and wide, with an 
upright or spreading habit depending on the variety. Currants flower and fruit on plants 
that are one or more years old. Fruits are 0.6 to almost 2 cm across and come in a range 
of colours (black, red, pink, green, golden yellow, or creamy white). Black fruits have the 
most intense currant flavour, while the white have a more delicate taste. Although 
currants are mostly self-fertile, many cultivars benefit from cross-pollination. Bushes will 
usually yield for 15�20 years.  

Gooseberries are similar in size and form to currants, except that the arched branches are 
often armed with long, sharp spines. Gooseberries also fruit on wood a year or more old. 
Fruit varies widely in colour and flavour. Cool summers, which lead to slow ripening of 
the fruit, are purported to bring out the fruit�s best flavour. Gooseberry bushes can yield 
fruit for 30 or more years.  

Habitat  

BC has a number of native Ribes, none of which are renowned for their fruit, but at least 
one of which (red-flowering currant�Ribes sanguineum) has had an impact as a 
landscaping species. Red-flowering currant grows in dry, open woods, on rocky slopes, 
and on disturbed sites at low to mid elevations. Its distribution in BC is limited to the 
extreme southwest corner of the province. Requirements for domesticated fruit varieties 
will be provided under �Management Considerations� below. Many varieties hardy to 
Zone 3; some may have greater cold hardiness. 

Management Considerations 

Currants and gooseberries have similar cultural requirements. Moist but well-drained 
loam soils are optimal for currants and gooseberries. Clay soils loosened with organic 
matter are also a good choice, provided drainage is adequate. These crops will not do 
well in poorly drained soils. Because they are shallow rooted, currants and gooseberries 
will benefit from a 5�7 cm thick mulch to maintain moisture. Keep the soil evenly moist 
and water deeply in dry weather. Do not allow the soil to dry out once gooseberries begin 
to ripen; a sudden rainfall or significant watering may cause the fruit to burst.  

Gooseberries require plenty of potassium and magnesium but low amounts of nitrogen. 
Leaf scorching and weak wood indicate a possible potassium deficiency. Currants on the 
other hand, benefit from regular applications of nitrogen. Both plants do well in full 
sunlight but will also produce well in partial shade; shaded fruit may be more acidic. 
Pruning is slightly different between currants and gooseberries. Although there are 
different styles, currant pruning usually involves cutting back leaders by about ½ their 
length, and lateral stems to 1�3 buds every fall. Gooseberry pruning is usually done in 
summer. Cut back laterals of new growth to 3�5 leaves, but leave leaders unpruned. 
Always prune just above an outward- or upward-facing bud.  
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Growers of Ribes should be aware that these plants are an alternate host for the white 
pine blister rust. Although it has little effect on Ribes, the rust causes fatal cankers on 
five-needled pines. Rust-resistant varieties of Ribes are available, and red currants and 
gooseberries appear to be very resistant to the disease. 

In agroforestry, currants and gooseberries appear to have potential in intercropping, as 
well as fenceline and windbreak plantings. These shallow rooted plants will not compete 
with more deep rooted trees in intercropping systems. Also, if the trees begin to cast light 
or dappled shade as they mature, the impact on fruit production would probably be quite 
low. Similarly, currants and gooseberries may be well suited to planting on the inner-row 
of a multi-row windbreak. These plants will benefit from the protection offered by the 
other rows, will grow well even in some shade, and should allow for some direct 
economic returns to the landowner from the windbreak.  

Harvesting Considerations  

Both currants and gooseberries are fairly heavy fruit producers; individual bushes can 
produce 5�7 kg of fruit or more after five years. Early cultivars of both types can be 
ready in June, later cultivars of gooseberries ripen by August, while late cultivars of 
currants may ripen into September. Gooseberries may ripen over a period of weeks, 
necessitating repeated pickings of the same plant. Gloves may be needed during 
harvesting to protect hands from the sharp spines of gooseberry. Currants are best 
harvested by picking the entire clusters of the small fruit. Although ripe currants will hold 
on the bush for a number of days, once picked they need to be used quickly. Some 
varieties of gooseberry will keep for up to two weeks under refrigeration. Both currants 
and gooseberries are excellent candidates for freezing or processing into jellies, juices, 
and other products. 

Propagation  

Ribes species can be grown from seeds or through vegetative propagation. A long  
(12�18 weeks) cold (0�1°) moist stratification is required to break seed dormancy. Acid 
scarification may also enhance germination. Seeds should be sown in moist humus-
mineral soil to a depth of about 0.5 cm, then covered with 5�7.5 cm of mulch. Hardwood 
cuttings can be taken in early summer or in the fall. Rooting hormones (i.e., 0.8% IBA) 
may assist rooting.  

Economic Uses 

Currants and gooseberries both produce fruit with a long established market in Europe, but 
much more of a minor market in North America. Both are processed into a number of 
different products; currants make an especially delicious jelly, as well as tasty fruit drinks. 
Red-flowering currant (Ribes sanguineum), a native species with unpalatable fruit, is very 
popular as a landscaping species due to its beautiful display of flowers in the spring. 
Varieties of red-flowering currant have been selected over the years, and many of those 
available for purchase in nurseries are not the species form.  

Notes 

Of the Ribes clan, black currants especially have been touted for their nutraceutical 
properties. They have four times the Vitamin C content of citrus, a higher content of 
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potassium than most fruits, and 30�40 different types of health-enhancing bioflavinoids, 
again much more than other fruits. Consumption of black currant has been demonstrated 
to benefit the heart and circulatory system, as well as kidney and liver function, and the 
over-all digestive system.  
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Douglas-fir (Pseudotsuga menziesii) 

Description  

Large tree reaching heights of 80�90 m on the coast and 35�50 m in the Interior. Long-
lived individuals on the coast may be over a thousand years in age. Young trees pyramidal. 
Branches carried horizontally or drooping. Needles medium green with single groove on 
upper surface; encircle twig to create �bottle brush� effect. Seed cones 6�10 cm; green and 
sticky when young, maturing to reddish brown. Distinctive bracts look like flattened 
�mice� squeezed between scales. Pollen cones 1 cm long, reddish-brown. Bark is greyish-
brown and covered in resin blisters when young. Colour deepens to a rich chestnut as bark 
thickens; becomes deeply grooved with age. There are two recognized varieties of 
Douglas-fir, the coastal (Pseudotsuga menziesii var. menziesi) and the Interior 
(Pseudotsuga menziesii var. glauca). 

Habitat  

The coastal variety is found along the southern mainland coast and across Vancouver 
Island except for the northern tip. The interior variety is fairly widespread in the interior 
of the province south of approximately latitude 55° N. Douglas-fir requires good drainage 
and tolerates extremely dry sites at low elevations but prefers moister sites at higher 
elevations. In the northern limit of its range it is generally found on dry, warmer (south-
facing slopes), gravely sites. On the coast, Douglas-fir often grows in mixed stands of 
other conifers such as grand fir, western hemlock, and western redcedar, with understorey 
species such as Oregon grape, salal, sword fern, and huckleberries. In the Interior, 
Douglas-fir grows in more open stands with ground covers such as mosses and pine 
grass. Often establishes after fire and can survive moderate surface fires because of its 
thick bark. 

Management Considerations 

Douglas-fir performs best on well-aerated, deep soils, with a pH range from 5 to 6. It will 
tolerate a fairly wide range of soil textures and parent materials but will not do well on 
poorly-drained or compacted soils.  

Douglas-fir has potential applications in all agroforestry systems. In riparian uses, it 
prefers drier sites; its massive root system is valuable in stabilizing banks and eroded 
sites and provides valuable fish habitat. First-year seedlings have the highest survival and 
best performance under light shade, but older seedlings require full sunlight. Douglas-fir 
is classed as �intermediate� in its overall tolerance to shade. It is more tolerant of shade 
than red alder, lodgepole pine, and aspen. Although red alder, with its rapid growth, can 
often suppress young Douglas-fir trees, if the alder is removed in time, the Douglas-fir 
can benefit from the nitrogen fixed by the alder Although artificial pruning (as opposed to 
the natural pruning that occurs as the tree ages) may greatly reduce the time required to 
produce clear lumber, it may create severe grain distortion around pruning wounds. 

When grown for Christmas trees, the value of the final product usually depends on 
pruning and shearing to develop marketable form. Your local MAFF office has an 
information package available on Christmas tree culture. 



Part 3 Crop Sheets 

170     A Guide to Agroforestry in BC 

Harvesting Considerations  

Douglas-fir maintains a fairly rapid rate of growth over a long period. However, 
information on the yields of coastal Douglas-fir under intensive management over an 
entire rotation are still limited. Range in productivity, in terms of cubic volumes of wood 
produced, shows large variations (>250%) between the best and poorest sites. Available 
information suggests managed stands of the coastal variety can produce average annual 
increases of 7 m3/ha on poor sites, and more than 28 m3/ha on the best sites on rotations 
between 50 and 80 years. Interior Douglas-fir does not attain the growth rates, 
dimensions, or age of coastal Douglas-fir. 

Between six and eight years are required to produce a marketable Douglas-fir Christmas 
tree. This compares favourably to other species used for Christmas trees. Douglas-fir 
boughs are also harvested as Christmas greens (often manufactured into swags, wreaths, 
and garland). 

Propagation  

Douglas-fir can be propagated from seed or by vegetative methods. Seeds mature in August 
or September. Maturity is indicated when cones develop a brown or purple hue. Cones can 
be dried in well ventilated bags and stored up to four months if kept dry. To separate seeds 
from cones, air dry eight to 21 days and then heat to 35�40°C in a kiln for 16�48 hours. 
Tumble and screen to separate the seeds from the cones. De-wing and fan off chaff. Sow in 
the fall or stratify at 0�4° C for 30�40 days and sow in spring. Douglas-fir does not 
naturally reproduce vegetatively. It is possible to propagate some selections from cuttings 
taken from young plants less than 10 years old.  

Economic Uses 

Douglas-fir has been a highly valued timber species since the 18th century. The dense 
wood is extremely hard, stiff, and durable. Due to its strength and the fact it has been 
available in large dimensions, Douglas-fir timber found an important role in heavy-duty 
construction such as for large buildings, wharves, trestles, and bridges. The wood is also 
used for plywood, flooring, veneer, pulp, and furniture. The coastal variety produces 
more timber than any other tree species in North America. Douglas-fir has also been 
widely used for Christmas trees and, to a lesser extent, for cut holiday greenery. In the 
1980s, Douglas-fir accounted for approximately 70% of the Christmas trees grown in the 
Pacific Northwest. Douglas-fir trees also make fine landscape specimens in sites with 
ample room.  

Notes 

Douglas-fir was widely used by aboriginal people in the southern parts of the province. The 
wood was used for spear handles, harpoon shafts, fishing hooks, salmon weirs, fire tongs, 
and caskets. The wood and boughs were both used in pit cooking. Douglas-fir is not related 
to the true firs (Abies spp.). Its Latin name means �false� (pseudo) �hemlock� (tsuga). 
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Elderberry (Sambucus spp.) 

Description  

A number of elderberry species are native to BC. Red elderberry (Sambucus racemosa 
ssp. pubens var. arborescens) is found along the coast, while the �Interior� red 
elderberry (Sambucus racemosa ssp. pubens var. leucocarpa) grows across much of the 
southern half of the province. Blue elderberry (Sambucus caerulea) is found south of 
approximately 50° N. Black elderberry (Sambucus racemosa ssp. pubens var. 
melanocarpa) is similar to red elderberry and is also found at high elevation in the 
Interior. Non-native elders include common elder (Sambucus canadensis), found as far 
west in Canada as Manitoba, and black elder (Sambucus nigra), a native of Europe, Asia, 
and Africa. 

Elderberries are large deciduous shrubs or small trees, generally to 5 m tall, with some 
species growing taller. Stems are soft and pithy with reddish-brown bark and irregular 
furrows. Opposite, large leaves are divided into lance-shaped leaflets, each 5�15 cm long. 
Red elderberry leaves and stems give off a strong smell when crushed. Blue elderberry 
flowers are small, white to creamy in colour, and packed into dense, flat-topped clusters. 
Red elderberry flowers are similar in colour but appear in rounded or pyramid-shaped 
clusters. Berries range from red to blue to black in colour depending on the species; only 
the fruit of the blue elderberry is confirmed safe to eat raw.  

Habitat  

Elderberries are tolerant of a fairly wide range of conditions, and will grow on dry to 
moist sites. Blue elderberry is more tolerant of dry conditions, while red elderberry 
generally prefers moister environments. Often found along stream banks and other open 
sites, mostly at low to mid-elevations. Some species hardy to Zone 2. 

Management Considerations 

Elderberries grow best in sandy loam soils, but will tolerate a wide range of conditions. 
Although they prefer ample amounts of water, they will not tolerate standing water or 
prolonged exposure to waterlogged soils. Elderberries perform best in full sun to partial 
shade. Plants can be planted as close as 2 m apart. To ensure cross-pollination for berry 
production, bushes should not be planted more than 20 m apart. Elderberry is an 
extremely vigorous sprouter; in fact, sprouts can grow up to 75% of their full height in 
the first season after cutting. A late summer cutting appears to produce the maximum 
number of new sprouts. Agriculture Canada recommends annual spring pruning to keep 
plants under control: plants should be reduced to five to six first-year shoots, and one to 
two second-year shoots. 

In agroforestry applications, elderberries hold good potential for use in riparian 
management systems, and in fencelines and windbreaks. Its fast growth and rapidly 
developing root system make it valuable for riparian restoration; it also provides excellent 
food and cover for birds and mammals. Elder�s robust nature and tolerance of a range of 
conditions also make it a good choice for fenceline and windbreak planting. This species 
is not suitable where its shallow and fibrous root system could create competition 
problems with other shallow-rooted crops. 
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Harvesting Considerations  

The flowers, berries, leaves, and bark of elderberries are all harvested; all the parts have 
medicinal applications, while the berries are also harvested for making into preserves, 
wine, and pies. Note that different buyers may purchase only specific species. Both native 
(S. caerulea, S. racemosa ssp. pubens var. melanocarpa) and non-native species 
(S. canadensis, S. nigra) have commercial applications. Flowers are harvested in the 
spring and early summer, while the bark and berries are harvested in the late summer and 
fall. If wildlife enhancement is a component of the agroforestry system being managed, 
plants should not be stripped of all blooms and berries because elderberries are an 
important food for wildlife. Flowers must be handled carefully after harvesting to avoid 
rapid spoiling. Pick into bags that breathe (mesh or paper) and keep cool; do not store in 
fresh form but lay out to dry in one layer as quickly as possible. Berries can also be dried 
or frozen. The juice of elderberries can stain, so stripping of berries from stems is best 
down out of doors. 

Propagation  

Elderberries can be propagated from seed and by vegetative methods. Depending on 
species and location, fruits ripen July to September. Collect ripe fruits by stripping or 
cutting clusters from branches. Fruit should be dried, then agitated with water to remove 
the pulp and empty seeds. Seeds will stay viable for many years if dried and stored at 
5°C. Sow in the fall after collection, or sow after stratification in the spring. Various 
stratification methods are suggested: cold stratification only for 60�90 days; warm 
stratification for 60�90 days, followed by cold stratification at 5°C for 90�100 days; 
five minute sulphuric acid treatment, followed by a two-day water soak, followed by 
warm and cold stratification. Seeds should be sown to a depth of 0.6 cm and covered with 
a thin sawdust mulch. Some seeds will be ready for transplanting after one year, others 
may not germinate for up to two years.  

Plants are easier to produce from cuttings. Hardwood cuttings appear easiest to root when 
taken from October to December, although cuttings can be successful year-round. 
Softwood cuttings should be taken in June as soon as the wood is sturdy. Cut just below a 
node and strip off 30�40% of the leaves; treat with an IBA rooting hormone and stick in a 
1:1 peat:perlite mixture, or potting soil. Warm, humid conditions will lead to rooting 
within 14�21 days.  

Economic Uses 

The chief economic uses for elder are in the medicinal herb market, in landscaping and 
reclamation plantings, and�on a more minor level�as a source of edible products made 
from the berries. Although all of the plant has potential medicinal applications, the 
flowers appear to be most in demand in the herbal medicine market. Dried flowers from 
native elders (S. caerulea, S. racemosa ssp. pubens var. melanocarpa) fetch 
approximately $12�$15.50 per kg. Elderberry is considered to be an excellent riparian 
restoration species because of its fast growth and its importance as a wildlife food 
species. Elderberry cultivars and species have also been used in �edible landscaping� 
because of their showy flowers and edible fruits.  
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Notes 

Warning: Uncooked parts of the red elder (including the berries) are poisonous and will 
cause nausea. The berries reportedly make excellent jellies and pies, as well as an 
acceptable wine, but they should always be cooked before consuming in any form. 
Agriculture Canada has released a number of cultivars of common elder (S. canadensis). 
Two of them (�Nova� and �Scotia�) have been named as suitable for landscaping 
purposes. The common name �elder� is believed to originate from the Anglo-Saxon aeld 
�to kindle� because the hollow stems of elder were probably used to blow into tinder for 
starting fires.  
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Evergreen Huckleberry (Vaccinium ovatum) 

Description  

Erect, bushy, evergreen shrub, grows to 4 m tall. Young stems somewhat hairy. Leaves 
are alternate, leathery, sharp-toothed, dark shiny-green on top, and paler below; 2�5 cm 
long. Flowers are pink and bell-shaped, in clusters of three to 10 at the base of a leaf. 
Fruit purplish-black, shiny, 4�7 mm across, edible and sweet.  

Habitat  

Coastal only, and not on the Queen Charlotte Islands. Coniferous forests at low eleva-
tions (especially edges and openings), usually close to tidewater, often on beach fringes. 

Management Considerations 

No specific information was found on management of evergreen huckleberry; manage as 
for other huckleberry species. Potential agroforestry applications are limited to coastal 
areas at low elevations. Could be managed as part of agroforests and forest farming, as 
well as forest intercropping systems. Most likely to be managed as a �found� (naturally 
occurring) rather than a planted crop. Although it will grow in exposed areas, the main 
market for evergreen huckleberry is as a floral green, so plants should be managed in 
partial shade to ensure a dark green colour.  

Harvesting Considerations  

Evergreen huckleberry is harvested for its deep green foliage, which is used in the floral 
trade in the same way as salal and false box�as a green compliment to the flowers. Only 
plants found in the shade will have the necessary large leaf size deep green colour. 
Branches are generally harvested in 26�28" lengths, bundled into 1½ lb. bunches. 

Propagation 

Propagation of huckleberry is difficult. Evergreen huckleberry can be propagated from 
seed, cuttings, and layering. Berries should be collected when ripe (August to September) 
and the pulp removed from the seeds prior to sowing. Germination rates can be poor; 
seed not planted in the fall may require one to three months cold stratification to break 
dormancy. Seedlings are slow growing. Cuttings root sporadically and should be taken 
July to October. Young plants under 30 cm may be transplanted, but often die due to a 
lack of adequate roots. 

Economic Uses 

Although it has nowhere near as large a market as salal, evergreen huckleberry does have 
a market as a floral green. There may be opportunities to market more of this product 
father afield (such as to eastern Canada) if the time is taken to do some market 
development. Evergreen huckleberry is also used as a landscaping plant; favoured for its 
foliage which is reddish orange when young, darkening to a deeper green as it ages. Its 
evergreen habit is also desirable in some landscaping applications. Cultivars have been 
developed. In particular the University of British Columbia has introduced a very heavily 
fruited cultivar they have named �Thunderbird.� 
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Notes 

Evergreen huckleberry fruits were favoured by number of coastal First Nations and people 
often travelled far to harvest them. They remain treasured today as winter berries because 
they stay on the bushes until December and are said to taste better after the first frost. 
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Falsebox (Pachistima myrsinites) 

Description  

Low-growing, many-branched evergreen shrub, up to 1 m in height. Branches are 
reddish-brown with four ridges. Leaves are leathery and shiny, opposite, 1�3 cm long, 
and oval to oblong in shape with small teeth along the edges. Tiny flowers are reddish to 
purple in colour, fragrant, and clustered in the leaf axils along the branches.  

Habitat  

Falsebox is found at low to mid elevations in drier coniferous forests on well-drained 
soils. Often associated with Douglas-fir and grand fir. Tolerates sun and shade; often 
found growing in rocky openings and on dry mountain slopes. In BC, falsebox is found 
across much of the southern half of the province, although it is absent from the driest 
areas.  

Management Considerations 

Falsebox appears to grow best on sandy or gravely loam soils that are low in nitrogen. It 
is considered to be shade tolerant. If plants are being harvested for their greenery, at least 
some shade is required for the desired large leaves and dark green colour. Moderate to 
highly frost tolerant. In agroforestry, falsebox is suited to forest farming systems, drier 
outer edges of riparian systems, and possibly as a component of multi-row windbreaks. 
Falsebox is very susceptible to armillaria root-rot and can provide an early clue to the 
presence of the disease in an area. 

Harvesting Considerations  

For floral greenery, flat spreading branches, 60�76 cm (24�30") in length should be 
harvested. Leaves should be dark green and free from blemishes. Branches are generally 
bundled into 1½ lb. bunches. 

Propagation  

Falsebox can be propagated from seed and cuttings. Little information was found on 
growing falsebox from seeds. Fruits (small, 1�2 seeded capsules) generally appear June 
through September; the seed can remain viable for decades. Falsebox is easily started 
through stem cuttings. Cuttings should be taken in the early fall and only need to contain 
three to four nodes (leaf or branch joints). Cut the bottom of the stem at a slant and 
remove the lower leaves; dip the base in a liquid rooting hormone and stick into a 
perlite:vermiculite (1:1) mix. Place plants in a greenhouse under low mist at 20°C. 
Rooted cuttings should be transplanted into pots containing a peat, perlite, and ground 
bark mix. Falsebox also reproduces in the wild by layering.  

Economic Uses 

Falsebox makes up a small component of the floral greenery market. It can best be 
described as �locally important� to a limited number of harvesters in the southwest and 
the Kootenays where buyers are present. Falsebox and the coastal evergreen huckleberry 
are competing products. May have potential as a landscaping species because of its 
attractive foliage. Plants in 1 gal. size pots wholesale for approximately $4.00. 
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Notes 

Falsebox is an important winter browse for deer, elk, moose, and mountain sheep. The 
common name has its origins in old English. A �box� was a receptacle made from the 
wood of the boxwood tree (Buxus sempervirens) which has a similar form and foliage to 
Pachistima. Falsebox is also known as mountain boxwood and Oregon boxwood. 
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Ginkgo (Ginkgo biloba) 

Description  

Small- to medium-sized deciduous tree, grows to 25 m, though most mature trees reach 
only 10�15 m. Narrow to spreading form, occasionally umbrella-shaped. Leaves are light 
green and leathery, fan-shaped, 2.5�10 cm wide. Leaves turn golden yellow before they 
drop. Ginkgo trees are dioecious: the species has separate male and female trees. 
Normally only males are propagated because the females produce messy, unpleasant 
smelling fruits in significant quantities. Generally quite slow growing (30 cm/year) but 
may grow as much as 1 m/year on good sites. 

Habitat  

Native to China; has been in cultivation for hundreds if not thousands of years. Prefers 
deep, loose, well-drained soils. Commonly used as a street tree because it is tolerant of 
conditions that would have adverse effects on many other species. Good frost tolerance. 
Hardy to Zone 4. 

Management Considerations 

Ginkgo grows best in deep, rich, well-drained soil. Considered to be a resilient tree, 
generally free of any significant pest or disease problems. Drought tolerant but young 
trees may benefit from watering during extended dry periods. Exact shade tolerance is 
unknown; will tolerate at least light shade and grow well. Often grown as a specimen tree 
in full sun. Young growth is sometimes brittle but the wood becomes strong with age. 
Trees should be spaced 3�5 m apart, and sidedressed with a nitrogen rich fertilizer or 
manure, twice a year for the first four years, then once every four to five years thereafter. 

Potential agroforestry applications for ginkgo include: intercropping, fencelines and 
windbreaks, and the edge of riparian systems (subzone 2; see Chapter 5 on Integrated 
Riparian Management). Root pruning should be possible with ginkgo trees used in 
intercropping, but no information was found on specifications to be followed. Ginkgo 
could be integrated into a multi-row windbreak as well as being used in fenceline 
plantings.  

Harvesting Considerations  

Leaves are normally harvested in the fall just as they begin to change colour. Some 
buyers prefer a mix of yellow and green leaves, others want all green leaves. Leaves 
should be dried at low heat (35°C for about 48 hours) and sold in a cut or powdered form. 
The fresh to dry yield for leaves is about 4:1. Trees are usually pruned to maintain a 
height of approximately 2 m to allow for easier harvesting.  

Propagation  

Can be propagated from seeds, cuttings, and graftings. Most plants are produced via 
vegetative propagation thus ensuring the production of male plants. However, no 
information was found indicating that leaves from female plants are less effective for 
medicinal uses. If growing from seeds, fall sowing is recommended; otherwise seeds 
require cold stratification. Cuttings of 10�15 cm can be taken in June or July. Stick 



Part 3 Crop Sheets 

 Crop Sheets     179 

cuttings in a peat:perlite medium under mist; IBA hormone will enhance rooting. Ginkgo 
cuttings should root in seven to eight weeks.  

Economic Uses 

Ginkgo is valued for its medicinal properties. Asia supplies the bulk of ginkgo reaching 
world markets but commercial plantings apparently also exist in North America. In 1997, 
ginkgo accounted for approximately $550 million of the total US medicinal botanical 
market of $2.7 billion. The European market consumes four times as much ginkgo by 
value as the next most commonly purchased herbal compound. A 1998 report suggests a 
price to the grower for dried and cut or powdered ginkgo leaves of between $5.50 and 
$15.50 per kg. Significant-sized plantings of ginkgo may be required for this activity to 
be economically feasible. 

Ginkgo is also valued for its attractive and interesting form in the landscape and because 
it is a tolerant and resilient tree for street plantings. Trees in 1 gal. pots wholesale for 
approximately $4.00.  

Notes 

Ginkgo is known as the oldest living fossil because it has remained virtually unchanged 
for 200 million years. Ginkgo is also related to conifers, though this will not be apparent 
based on appearance. 

Proponents of the medicinal use of ginkgo suggest a number of benefits of the plant. A 
study in the October 1997 Journal of the American Medical Association reported that 
ginkgo can stabilize and improve the condition of patients with dementia. It has been 
suggested that consumption of the leaves increases cerebral blood flow and prevents the 
lumping of platelets in brain tissue. Ginkgo is purported to slow memory loss, improve 
thinking ability, and reduce dizziness. Ginkgo also demonstrates antioxidant properties.  
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Goldenseal (Hydrastis canadensis) 

Description  

Goldenseal is a herbaceous perennial. Mature plants are 15�35 cm tall with two or more 
erect stems bearing two leaves. Leaves are lobed, 8�20 cm long and 8�30 cm wide. The 
horizontal rhizomes are bright yellow, 1�2 cm thick and covered with yellow fibrous 
roots. Goldenseal spreads by underground rhizomes. The bright red raspberry-like fruit 
ripens in mid-summer.  

Habitat  

In the wild, goldenseal grows in the shade of mature mixed hardwood forests, preferring 
cool moist sites with well-drained, deep loamy soils and a rich supply of organic matter. 
Goldenseal is a North American native found most commonly in Ohio, Indiana, 
Kentucky, and West Virginia; in Canada it is indigenous only in the extreme southwest 
peninsula of Ontario. In the wild, goldenseal grows in association with bloodroot, 
trillium, black cohosh and mayapple under a canopy of deep rooted mixed hardwoods. 
Like American ginseng, it does not do well under conifers whose shallow root systems 
compete with goldenseal for moisture and nutrients. 

Management Considerations 

Goldenseal grows best on rich, moist, well-aerated, loamy soils, with good drainage. A 
site with mixed, deeply rooted hardwoods is ideal. Goldenseal will tolerate slightly more 
sun and slightly wetter soils than will ginseng. There are few disease problems to worry 
about with goldenseal; some growers actually mix their goldenseal and ginseng because 
goldenseal is believed to purify the soil. Raised beds are suggested to help with drainage 
and also to warm the soil earlier in the spring. Soils should be tested for fertility and 
possible nematode infestation. If the soil is low in organic material, this can be remedied 
by incorporating composted leaves. Goldenseal should also be mulched, especially in the 
fall. Caution should be used, when mulching in wet areas, to ensure crown rot does not 
occur, or that the use of materials such as straw does not create a slug epidemic.  

Harvesting Considerations  

Roots are ready to harvest in three to five years. Test harvest a small area to see if the 
yields will be adequate; if not, let it grow another year. Harvest in late summer or early 
fall when the tops die down. Put the largest roots aside for re-planting. Fresh dug roots 
should be thoroughly washed, but not soaked, or scrubbed with a brush. To dry, place 
roots on screens in the shade where there is good air movement; if the conditions are 
good, roots will be dry in a week.  

Propagation  

The most reliable method for propagation is to divide rhizomes into pieces each with a 
bud and a root. Goldenseal seeds are notoriously difficult to germinate. Germination rates 
for purchased seeds vary from 10 to 90%. They grow very slowly from seeds and will 
take another two years to harvest. Planting seeds in nursery beds in the fall may increase 
the chances of success.  
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Economic Uses 

Prized for its medicinal properties, goldenseal has been collected from the hardwood 
forests of eastern North America for hundreds of years. Traditionally the roots and 
leaves�which contain the alkaloids hydrastine and berberine�have been used for 
inflammatory ailments of the mouth, eye and digestive system. More recently it has been 
used as an immune system enhancer and antibiotic. Goldenseal is rapidly disappearing 
from its native range due to overharvesting. Pressure on wild stocks has created an 
opportunity and a need for growers to cultivate goldenseal. Many buyers are feeling 
pressure from their clients to purchase non-wildcrafted goldenseal; at this point it seems 
very unlikely that the cultivated supply will be able to meet that demand.  

Notes 

One of our native plants, Oregon grape, also contains berberine. It gives the roots of both 
goldenseal and Oregon grape a bright yellow colour. In 1997, goldenseal was listed on 
Appendix II of the Convention for International Trade on Endangered Species (CITES), 
which monitors trade in threatened and endangered species. Controls were imposed on 
the trade in goldenseal, as controls had been imposed on ginseng earlier. Unfortunately, 
the wild populations of goldenseal have continued to decline.  
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Grand Fir (Abies grandis) 

Description  

Tall tree 40�80 m and up to 1 m through the base. Glossy, flat needles are 2�5 cm long, 
grooved on the upper surface, and have a rounded end with a notch. Needles are carried 
in two horizontal ranks on opposite sides of the twig to form a flat spray. Large yellowy-
green, barrel-shaped seed cones sit on the top-side of the upper branches of the tree. 
Seeds and scales are shed from the cones in the fall. Yellowish pollen cones hang from 
lower branches. Bark is grey-brown and spotted with resin blisters in young trees; bark of 
mature trees becomes grooved and scaly. 

Habitat  

Grand fir is found from sea level to mid-elevations along the southern coast; it is also 
found in the southern valleys of the Kootenay and Arrow Lake regions. It prefers deep, 
nutrient-rich soils of river flats but is also seen on moderately dry slopes. In coastal 
regions, Grand fir is often associated with western redcedar; understorey species include 
Oregon grape, salal, vanilla leaf, and western trillium. In the Interior, grand fir is found 
with western hemlock, Douglas-fir, and western white pine. Prince�s pine, queen�s cup 
and falsebox are common understorey species. 

Management Considerations 

Grand fir is tolerant of a range of different soils. It performs best on rich mineral soils in 
valley bottoms, but also grows well on more shallow soils on ridge tops. It has potential 
applications in all agroforestry systems. Grand fir is considered to be shade tolerant; it is 
more tolerant than Douglas-fir, but less shade tolerant than western hemlock or western 
redcedar. Grand fir requires lower temperatures and moister conditions in summer than 
Douglas-fir. It tends to prefer northerly or easterly exposures, particularly at low 
elevations. The thin bark of Grand fir makes it vulnerable to fire damage. 

Grand fir makes an excellent Christmas tree with symmetrical branching, good response 
to shearing and reliable bud set. Grand fir and Douglas-fir have similar shearing 
requirements. Contact your local MAFF office for an information package on Christmas 
tree culture. 

Harvesting Considerations  

Although considered less tolerant to shade, grand fir commonly outgrows western 
hemlock and western redcedar as an understorey tree. Its rapid early growth in height is 
nearly equal to that of Douglas-fir. Grand fir is among the most productive species in all 
the associations in which it is commonly found. Christmas trees from grand fir can 
generally be produced in seven to 11 years.  

Propagation  

Grand fir is propagated from seed. Seed cones ripen in August with seed dispersal in late 
August and September. Hand pick ripe cones before seeds are dispersed. Allow cones to 
after-ripen several weeks to months in well-ventilated sacks at low humidity and 
moderate temperatures before separating seeds. Break up, tumble and screen cones to 
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extract seeds. De-wing with care so as not to damage seeds. Seeds will remain viable five 
or more years stored at -5°C in a sealed container. Stratify under cold, moist conditions 
for 15�30 days. Sow 0.5 cm deep and apply a thin mulch. 

Economic Uses 

The soft white wood of grand fir makes it a valued source of pulpwood. Although the 
wood is weaker and more prone to decay than is the case with other conifers, it can be 
used for light-duty construction. Grand fir is also highly prized as a Christmas tree 
because of its beautiful foliage, symmetry, and deep green shiny colour. 

Notes 

Crushed needles give off a pleasant, �citrus� smell; in fact, the species was originally 
named Abies aromatica because of the odour of the needles. Grand fir was first cultivated 
in 1830 from seeds David Douglas had taken with him to England. 

Balsam woolly adelgid attacks all true fir (Abies) species. This serious pest has infested 
the Fraser Valley and southern Vancouver Island. To help prevent the spread of this pest, 
all Abies species must be grown under permit in British Columbia. Sale and movement of 
cut trees or foliage is prohibited between January 31 and November 1 anywhere in British 
Columbia. Abies species grown inside this infested zone are not permitted to be shipped 
outside the zone. Trees grown outside the infested zone can be freely moved anywhere in 
BC. Contact the MAFF Nursery Specialist for more information and for permits. 
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Grasses3 (Forage Crops) 

There are a number of grass species that hold promise for use in BC agroforestry systems. 
Some of the attributes of grass species that make them attractive include: 
• rapid development  
• drought tolerance  
• long life 
• sod-forming ability. 

Grasses in agroforestry systems can be used to produce forage in silvopastoral systems, in 
buffer strips in riparian management, in restoration and stabilization of degraded soils, 
and as a cover crop under taller species. Grasses can also be used�for example, as part 
of an intercropping system�to produce a valuable seed crop for sale. Creeping red 
fescue and timothy are the main grass seed crops grown for sale. BC produces approxi-
mately 40% of all the creeping red fescue seeds grown in Canada. Most of it ends up in 
lawns, golf courses, and along highways in the eastern US or in pastures in England. 

Creeping Red Fescue (Festuca rubra rubra) 

Description/Propagation: Long-lived rhizomous perennial. Fibrous roots form a dense 
sod. Reproduction is from rhizomes or seeds. 

Habitat/Growing Requirements: Found throughout BC. Grows best in high rainfall 
areas. Tolerant of spring flooding and some shading. Withstands some drought; grows in 
areas too dry for timothy. Well adapted to clay, loam, and sandy soils. Very tolerant of 
acidity (pH range: 5.0�7.5), salinity, some water-logging and low fertility. Prefers a well-
disturbed seed bed. 

Main Uses: Slow to establish and therefore must be used in seed mixes. Component of 
seed mixes used in erosion control on disturbed sites. Remains green year-round and 
therefore resistant to fire. 

Kentucky bluegrass (Poa pratensis) 

Description/Propagation: Long-lived perennial grass. Extensively branched, shallow 
roots form dense sod in upper 5 cm of soil. Reproduces from rhizomes and seeds. 

Habitat/Growing Requirements: Found throughout BC. Grows best in cool humid 
climates, but is extremely drought tolerant (goes dormant during hot weather). Will grow 
in partial shade. Prefers well-drained fertile soils (responds well to nitrogen fertilization). 
Where moisture is available, will establish on shallow sandy or rocky soil. Slightly acid 
tolerant (6.0�7.5). 

Main Uses: Although slow to establish, it is aggressive and can penetrate compacted 
sites. A more palatable forage than red fescue. 

                                                      
3  Grass section adapted from work by Geoff Ellen. 
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Orchard grass (Dactylis glomerata) 

Description/Propagation: Long-lived perennial bunch grass. Deep, dense fibrous roots. 
Reproduced by seeds and tilling.  

Habitat/Growing Requirements: Found throughout BC. Moderately drought tolerant. 
Most shade tolerant of the grasses. Winter hardy varieties should be used in wind-blown 
areas. A good snow pack is needed for winter hardiness. Requires well-drained soil and 
will tolerate moderate levels of salinity. Acid tolerant (5.0�7.5). Responds well to 
fertilizer application. 

Main Uses: High yields of quality forage with good re-growth after grazing. Good at 
high elevations and for erosion control. Establishes quickly. 

Pinegrass (Calamagrostis rubescens) 

Description/Propagation: Perennial grass with creeping rhizomes. Reproduction 
primarily by rhizomes. Plants rarely form seed heads except in sunny locations. 

Habitat/Growing Requirements: Found in dry woods and clearings at low to medium 
elevations south of the Nechako River on the Fraser Plateau. Moderately shade tolerant to 
intolerant depending on growing conditions. Grows best in sandy loams, loams, and clay 
loams but will tolerate gravelly sand and acid soil. 

Main Uses: Not very palatable to grazing animals except new spring growth. May be 
useful in reclamation of disturbed sites. 

Reedcanary Grass (Phalaris arundinacea) 

Description/Propagation Long-lived perennial that grows in clumps. Deep-rooted 
rhizomes form heavy sods. Reproduces by rhizome and seeds (seeds often in short supply 
and expensive). Seeds are slow to establish and requires a good seed bed. 

Habitat/Growing Requirements: Very tolerant of water-logged soils. Found in areas 
that are flooded for part of the year or in upland sites that receive heavy rainfall. Can 
tolerate some drought. 

Main Uses: Used to stabilize wetland edges. Low alkaloid varieties used as forage. Not 
suited for use in tree plantations. 

Red Top (Agrostis alba) 

Description/Propagation: Long-lived perennial. Extensively branched sod-forming 
roots. Reproduced from rhizomes and seeds. 

Habitat/Growing Requirements: Used extensively in coastal areas but will probably 
grow throughout BC. Grows well on poorly drained, acid, clay, and low fertility soils. 

Main Uses: Used primarily in coastal areas to stabilize eroded sites and wetland edges. 
Not a very palatable forage. 
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Perennial Rye grass (Lolium perenne) 

Description/Propagation: Quick establishing, short-lived (persists only a year or two), 
highly productive perennial. Shallow, fibrous roots. Propagation by seeds. 

Habitat/Growing Requirements: Established in the Interior Douglas-fir, Interior cedar-
hemlock and sub-boreal spruce biogeoclimatic zones. Grows in a wide range of soils 
including heavy clay and poorly-drained soil. Can survive short periods of flooding but is 
not drought tolerant. Slightly acid tolerant (pH range 6.0�7.5). Does best in medium to 
high fertile soils. Fair winter hardiness. 

Main Uses: Establishes quickly to provides erosion and weed control; may aid longer-
lived species to establish. 

Timothy (Phleum protense) 

Description/Propagation: Medium-lived, rapidly established perennial blushing bunch 
grass. Fibrous roots usually shallow but can penetrate up to 1 m. Develops new shoots 
from base of older culms. Prolific seed producer. 

Habitat/Growing Requirements: Established in the sub-boreal spruce and Interior 
cedar-hemlock biogeoclimatic zones but will probably grow in all zones. Adapted to cool 
moist area and can tolerate some spring flooding but has a low tolerance for drought. 
Winter hardy. Not shade tolerant. Suited to low-lying, peaty area, with water logged acid 
(5.0�7.5) soils. Does well on clay, silt and sandy soils. Low salt and alkalinity tolerance. 

Main Uses: Good for high elevations. 

Wheatgrass (bluebunch) (Agropyron spicatum) 

Description/Propagation: Perennial bunch grass. Propagation by seeds; fall sowing 
recommended due to better yield than for spring sown seed. Moderate fertilization may 
increase vigour, yield and seed production.  

Habitat/Growing Requirements: Found at low to mid elevations in southern BC, 
generally south of Quesnel. Common to abundant in grasslands and open forests on dry 
southerly slopes. Drought resistant. Prefers deep, well-drained, loamy soils. 

Main Uses: Used in reclamation and wildland projects. Excellent forage for livestock 
and wildlife but is susceptible to damage from over-grazing. 

Wheatgrass (crested) (Agropyron critatum) 

Description/Propagation: Medium height, long-lived (stands can persist as much as 
30 years) deep-rooted, perennial bunch grass. 

Habitat/Growing Requirements: Thrives on dry south-facing slopes. Very drought 
tolerant. Prefers coarse- to medium-textured soils with a pH range of 6.0�8.5. Shade 
tolerant and good at high elevations. 

Main Uses: Suited for arid land reclamation as it is drought and cold resistant. 
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Wheatgrass (intermediate) (Agropyron intermedium) 

Description/Propagation: Tall, late-maturing perennial grass. Very deep (1m+) mildly 
sod-forming roots. 

Habitat/Growing Requirements: Best in well-drained, non-saline, or alkaline (pH range 
6.5�7.5) soil. 

Main Uses: Used in mixes for dry south-facing slopes with soils of poor moisture 
holding capacity. 
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Green Ash (Fraxinus pennsylvanica) 

Description  

Small deciduous tree, 12�20 m, with a straight, single trunk and a narrow, upright form. 
Trees that suffer winter damage to their terminal bud will develop multiple stems. Bark 
greyish, sometimes with an orange cast; shallowly furrowed. Yellow-green compound 
leaves are 20�25 cm long with seven to nine oval leaflets. Leaves appear late in the 
spring and drop early in the fall. Green ash is dioecious (male and female flowers borne 
on separate trees). The small, inconspicuous flowers appear with or just before the leaves. 
Winged seeds remain on the tree well into winter. Green ash is a fairly short-lived 
species, with a normal lifespan of 50�90 years.  

Habitat  

Not native to BC, green ash�s natural range extends as far west as Saskatchewan. The 
natural habitat of green ash is moist bottomlands and river or stream banks and�like 
most trees�it tends to grow best on fertile, well-drained soils. However, it will grow on a 
reasonably wide range of sites from poorly drained clays to sandy soils where moisture is 
limited, and will perform well on upland soils provided moisture is adequate. Green ash 
is tolerant of climatic extremes and has been widely planted in the prairie provinces. It is 
very tolerant of flooding and can remain healthy even when flooded for as much as 40% 
of the time during a growing season. Hardy to Zone 1. 

Management Considerations 

Green ash achieves its best growth on deep, loamy, or clay loam soils, but will tolerate 
wet, alkaline, and drought conditions. Studies have shown the importance of soil 
characteristics for green ash growth: growth is significantly better on uncultivated forest 
soils than on cultivated soils. Green ash grows slowly under dry conditions. Tolerance to 
shade varies with tree age; green ash is more tolerant when young, less tolerant as it 
matures. Overall, green ash is moderately tolerant to shade but is best planted in full sun. 

In agroforestry applications, green ash has a history of successful use on the prairies as a 
windbreak/shelterbelt species. A deep tap root means the tree is relatively windfirm yet 
non-competitive with adjacent crops. Its narrow, upright form occupies only a small 
amount of land when mature. Well-designed green ash windbreak/shelterbelt plantings 
are excellent for distributing snow evenly across fields. Given its ability to withstand 
extensive periods of flooding, green ash also has potential applications in riparian 
management systems.  

Harvesting Considerations  

Little information was found on harvesting green ash, probably due to the tree�s greater 
value when standing. Green ash is considered to have a moderate growth rate and can 
reach 6.5 m in 15 years in prairie shelterbelts. Mature trees generally reach heights of 15 
to 18 m with a dbh of 46 to 61 cm.  
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Propagation  

Green ash can be propagated from seed and cuttings. Winged seeds (technically known as 
�samaras�) are fully ripe when brown, probably by late September to early October. Seed 
germination can still be good even when the samaras are still slightly green, but because 
they have a higher moisture content at this stage, care must be taken that the seeds do not 
overheat in storage prior to sowing. Samaras can be collected by hand, with pruners or 
hooks, or by spreading a collection tarp and then whipping the limbs or shaking the tree 
so the mature samaras fall off. If seeds are to be stored for extended periods they should 
be dried to 7�10% moisture content and stored in sealed containers at 5°C. Seeds will 
remain viable for years when stored under these conditions. Seeds require stratification to 
break dormancy: place in moist sand for 90 days at 2° to 4°C. Seeds can also simply be 
sown outside in the fall and allowed to stratify naturally over the winter.  

Cuttings from seedlings root easily. Sticking cuttings into the rooting medium gives good 
results as does placing the cuttings horizontally under the soil. No practical way has been 
found to root cuttings taken from older trees.  

Economic Uses 

The most important use of green ash is as a component of shelterbelts/windbreaks. It has 
been widely planted across the prairies and the US Great Plains. Green ash has also been 
used in the restoration of strip mining sites. The wood is hard and strong with good shock 
resistance, and has been used for specialty items such as tool handles and baseball bats. 
Green ash is also very popular as an ornamental shade tree because of its good form, 
adaptability to a wide range of sites, and resistance to insects and disease. 

Notes 

Large seed crops provide food to many kinds of wildlife. The winged seeds remain on the 
tree well into the winter months.  
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Hazelnut (Corylus sp.) 

Description  

Deciduous large shrubs or small trees, height dependent on species and cultivar. Generally 
fairly short and bushy. European species and cultivars are normally trained as a small tree 
to about 7 m. Hybrids developed from crosses between the European and North American 
species (Badgersett hybrids�after Badgersett Research Farm in Minnesota) tend to grow 
to 2�3 m, occasionally to 4�5 m. Our native hazelnut (beaked hazelnut�Corylus cornuta 
var. californica) grows as a bush, 1�4 m tall. The hazelnut itself is a small brown oval nut 
that varies in size; the smallest nuts are from native species, the largest from the European 
species (about 2 cm in diameter). Nuts grow in clusters of one to six, each covered by a 
shell and a husk. The husk is a leafy, sometimes prickly, covering that encases the nut. 
When a nut is ripe, the husk of some species and varieties releases the nut and it drops to 
the ground, while in others the husk must be picked and mechanically separated from the 
nuts. Hazelnut trees can have a lifespan of 75 to 100 years. 

Habitat  

Our native beaked hazelnut can be found scattered at various locations around the 
province from central BC south. Commercial production of European varieties is centred 
in the eastern Fraser Valley, mainly around Chilliwack and Agassiz. Bush hybrids are 
reliably hardy to Zone 4 or colder, the European varieties to Zone 5. The native species 
prefers moist but well-drained sites, including well-drained stream bank locations. 
Requirements for commercial varieties will be provided under �Management 
Considerations� below.  

Management Considerations 

Commercial hazelnuts prefer a rich, light, well-drained soil, but plants can tolerate a 
wider range of conditions. The Badgersett hybrids have shown good growth on heavy 
clays, silt loams, and sandy loams. Management will be dependent on the type of 
Hazelnut being grown: the standard European species that is trained as a tree, or the 
hybrid that has a bush form. Trees require pruning for best production (one 
recommendation is to remove one-half the fruiting area from one-fifth of the trees 
annually, while leaving as large a branch framework as possible). Bushes can also be 
coppiced (cut to the ground) if growth form or size become undesirable; re-growth is 
dependable. Hazelnuts are wind-pollinated and planting design must take this into 
account. Fertilization should be based on soil tests. Tree hazelnuts are susceptible to 
Eastern Filbert Blight, a potentially serious disease, while bush hazelnuts carry some 
resistance or tolerance to the blight. This disease has not yet been found in BC, but has 
been found in northern Washington State.  

Although hazelnuts will tolerate considerable amounts of shade, nut production will only 
reach its potential in full sun. Some hazelnut varieties are quite drought tolerant once 
established. Hazelnuts are reasonably successful competitors, but without adequate weed 
control, growth will be significantly slowed. Hazelnut plants do not appear to be a highly 
valued deer browse. 
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At face value, bush hazelnuts appear to have certain advantages over standard 
commercial tree hazelnuts. Why aren�t more growers planting bush hazels? Hybrid bush 
hazels are a reasonably recent development and, for growers in cold winter areas, they 
present some intriguing opportunities. However, for commercial growers in temperate 
areas where European varieties do well, the European�s production (size and amount of 
nuts), and suitability for current machine harvesting techniques, provide an obvious 
edge�at this point�over bush hazelnut. Time will tell if bush hazels live up to their 
significant potential for reliable economic production of hazelnuts. 

Hazelnut has a wide range of potential applications in agroforestry systems, again 
depending on the varieties chosen. Bush varieties have good potential for use in riparian 
buffer plantings, in intercropping, and in windbreaks and fencelines. With careful 
management, there may be opportunities for use in silvopastoral systems as well. Hazelnuts 
may be one of the better bets for a windbreak that actually allows a landowner to generate 
some income directly from the windbreak. The challenge in using standard European 
varieties in agroforestry systems is the current management regime in place for tree 
hazelnuts. Mechanized harvesting and the need for clean cultivation under trees, suggests 
problems may be encountered in growing other crops with these hazelnut varieties. 
European hazelnuts are probably best suited for intercropping systems in agroforestry.  

Harvesting Considerations  

Hazelnuts begin bearing at three to five years of age, although full production generally 
starts some five to seven years later. Mature trees can produce 8 to 10 kg of nuts, bush 
hybrid hazelnuts perhaps ¼ of that (although significantly more bushes can be planted per 
hectare). Commercial harvesting is normally a highly mechanized operation with two 
main steps. First, the ripe nuts that have fallen to the ground are swept or blown into a 
windrow (a long continuous row) between the rows of trees. A second machine then 
follows to scoop up the nuts, while a large fan blows away any unwanted debris. For 
efficiency, the area under the trees is carefully flattened and kept clean, often with the use 
of herbicides. Harvesting is normally done in October at the coast. Harvesting of bush 
hybrid hazelnuts is currently by hand and on a fairly small scale; mechanized pickers are 
apparently being developed based on the machines currently used for blueberry 
harvesting. Fresh nuts are washed, dried and size graded in preparation for marketing. For 
nuts to keep well, they should be dried to about 10% moisture content and stored in a 
cool dry location.  

Propagation  

Hazelnut can be grown from seed or cuttings. Most growers purchase their planting stock 
from reputable growers. Plants grown from seed will obviously show more variability 
than plants produced by vegetative means (clones of the parent plant). Collect nuts when 
ripe (normally August through September); if still slightly green, allow to finish ripening 
until the husks turn brown. Husks can be left on or carefully removed prior to sowing. 
Nuts not sown in the fall require two to three months cold stratification to break 
dormancy. Suckers can be transplanted and plants can also be layered to produce new 
offshoots that can be removed from the parent plant.  
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Economic Uses 

Annual world hazelnut production is approximately 455 000 metric tons (slightly higher 
than almonds). Turkey is the largest producer, Europe the biggest consumer. US 
production is between 10 and 20% of US consumption. The majority of hazelnuts are 
processed, mainly into candy with chocolate. Nuts are also sold in the shell for the 
Christmas market, as a component of mixed nuts, processed into �hazel butter,� as well as 
into a premium salad oil. Potential for new product and market development appears to 
be high and has begun at least to some degree. Small growers can maximize returns 
through direct sales or, if possible, by selling a value-added product. At present, all of the 
nuts in the world market come from the European species and its varieties. 

Hazelnuts are the only nut crop produced commercially in BC, although walnuts and 
sweet chestnuts can be grown in the milder parts of the province. BC production is 
approximately 330 000 kg annually off about 330 ha. Production should increase in 
coming years as newer plantings enter full production. Returns from hazelnut production 
are not high due to the delay before full production is reached (10�12 years), relatively 
low value of the crop, and the high cost of land in the Fraser Valley.  

Notes 

Turkey produces about 65% of the hazelnuts on the world market, but the nuts they 
produce have very small kernels. The main area of production in North America is 
Oregon: 98% of commercial production in the US is in or near the Willamette Valley, the 
only region in the country where the standard European varieties will thrive. Until recent 
years, Eastern Filbert Blight was not present in Oregon nut orchards. Unfortunately 
Eastern Filbert Blight is now established in Oregon and has become a serious problem. 
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Highbush-Cranberry (Viburnum edule) 

Description  

Multi-stemmed shrub, straggling to erect, 0.5�3.5 m tall, with smooth, reddish to grey 
bark. Leaves are opposite, shallowly 3-lobed, sharply toothed, hairy beneath. Turn 
crimson in the fall. Flowers are white and borne in small clusters on short stems with a 
pair of leaves. Highbush-cranberry fruit is red or orange, found in clusters of two to five, 
with a single large, flattened stone. Edible, acid, and tart in flavour.  

Habitat  

Widespread throughout BC. Moist coniferous and deciduous forests, seepage areas, 
swamps, streambanks, river terraces; low to medium elevations.  

Management Considerations 

Highbush-cranberry is semi-tolerant to shade tolerant. It is a seed-banking species; long-
lived seeds in the soil are stimulated to sprout by soil disturbance, including fire. In some 
locations, one of the first species to sprout back following a fire. May prefer well-drained 
as well as moist soils. Potential agroforestry applications include: forest farming and 
intercropping systems, fenceline plantings, timberbelts, and riparian buffers. Potentially 
useful plant for riparian restoration. Forestry managers consider highbush-cranberry to be 
a competitor with conifers. 

Harvesting Considerations  

Highbush-cranberry begins producing significant fruit crops by about five years of age. 
There is some small scale commercial harvest and processing in BC. Fruits become 
sweeter following a frost; they can remain on the plant over the winter.  

Propagation 

Highbush-cranberry can be propagated by seed, layering and cuttings. Seeds can be 
difficult to germinate due to both the seed coat and embryo dormancy. Best germination 
occurs when a warm stratification is followed by a cold stratification. Cuttings should be 
taken from one-year-old and new growth during July and August. Treat with rooting 
hormone and stick into flats of perlite; use intermittent mist until roots appear 
(approximately eight weeks) and then transplant into potting soil.  

Economic Uses 

Highbush-cranberry fruit can be used to produce tasty jams and jellies for personal use or 
sale. A company in the US (Minnesota Wild) produces excellent jelly as part of its line of 
wild fruit products. It�s unlikely that planting highbush-cranberry for fruit production is 
an economic proposition, however, managing the plant to produce larger crops of berries 
where it naturally occurs in woodlands may be economical. There may also be a market 
for plants for the restoration industry.  
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Notes 

The fruits of highbush-cranberry were an important food for First Nations. They are the 
most frequently mentioned fruit in Haida myths. Boxes of the fruit were considered a 
prestigious gift, and were often consumed at ceremonial feasts. First Nations also used 
the plants for medicinal purposes. When mixed half-and-half with commercial 
cranberries, highbush-cranberries make an excellent cranberry sauce. 
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Holly (Ilex sp.) 

Description  

There are numerous species of holly, and literally hundreds of cultivars available. English 
holly (Ilex aquifolium) and its cultivars are the most commonly grown for a range of 
purposes, including for the cutting of sprigs for the Christmas market. This sheet will 
focus on I. aquifolium and its cultivars.  

English holly is a slow-growing evergreen shrub or small tree, to 15 m or more but 
usually much less. Leaves vary significantly in size, shape, colour, and spininess, but are 
usually 2.5�7.5 cm long, spiny, and dark green in colour. Cultivars with variegated leaves 
(green and yellow or white) are also available. Holly plants are generally dioecious�
there are separate male and female plants. Only the female plants carry red berries. 
Although some female trees will bear fruit without pollination, one male plant amongst 
female trees is the best way of ensuring berry production.  

Habitat  

Native of central and southern Europe, and the British Isles. In BC, the limited commercial 
production for Christmas foliage is centred on southern Vancouver Island with small 
plantings on the Sunshine Coast and in the Fraser Valley. Hardiness varies by species. 

Management Considerations 

Holly grows best in rich, slightly acid, well-drained soils. Requires ample amounts of 
water; not well suited to hot, dry climates. It will tolerate some shade, but produces more 
berries and retains a more compact form in full sun. Insects and disease can be significant 
problems in holly production. Many growers use fungicides to control root rot caused by 
a fungus present in the soil (phytopthera). Holly leaf miner and root weevils can also be 
serious problems.  

In the right climate, holly can play a role in agroforestry systems. Holly could be used at 
the outer edge of riparian zones as a buffer tree to keep people and animals out of 
sensitive areas. Holly also has potential for fenceline plantings, and as a component of 
multi-row windbreaks. 

Harvesting Considerations  

Hand harvesting of sprigs for the Christmas market begins in November. Obtaining 
adequate, reliable labour for harvesting is a significant concern for growers. Some harvest 
may take place when the trees are five years old, but this should only be to shape the tree. 
At about 10 years of age, commercial cutting in quantity can start, yields should be about 
4 kg/tree. At full bearing age of 15 to 20 years, 10 to 15 kg or more should be produced 
from each tree. 

Apart from cutting during harvesting, no other pruning of trees is generally required. 
After cutting, sprigs are dipped in a solution of fungicide and hormone to prevent disease 
and leaf drop. Once the solution dries, the branches are packed into plastic bags, placed 
inside cartons, and shipped. Most BC holly is destined for the cities of central and 
eastern Canada. 
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Propagation  

Holly can be grown from seeds, but propagation from cuttings is the preferred method. 
Because holly is a dioecious species (trees are male or female), propagating from cuttings 
ensures the right mix of pollinating males and berry-producing females. Growing from 
seeds is difficult and slow. Germination can take up to three years. Late August to 
December appears to be the best time for taking cuttings. Cuttings should be from terminal 
wood and 10�15 cm long; �fatter� (thicker) cuttings appear to provide better results. 1�2% 
IBA rooting hormone is important for success, as is �double-wounding� the cutting at the 
base of the stem. Rooting medium should be well-drained (peat:perlite or peat:sand). 
Bottom heat (20°C) is helpful and high humidity�created by misting and/or a plastic 
tent�appears to be very important for rooting. Rooting takes 10�12 weeks; leaving the 
cuttings in place up to 15 weeks should result in good root formation prior to transplanting. 

Economic Uses 

Holly is grown for its attractive evergreen foliage and brightly coloured berries. Small 
branches (often called �sprigs�) with leaves and berries are traditionally used for 
decoration at Christmas. Canada�s entire production of decorative holly comes from BC. 
The industry has been in decline for a number of years; now fewer than 10 commercial 
producers cut less than 50 000 kg of holly per year. Many older established plantings 
around Victoria have been cut to make way for development over the past 30 years. The 
market has been hurt by the proliferation of plastic, permanent holly, as well as 
production challenges. Holly is also widely planted as a landscape tree. Apart from its 
attractive winter display, its spiny leaves make it an effective barrier plant. 

Notes 

The number of holly trees found growing in forested areas around towns and cities attest 
both to the attractiveness of the fruit for birds, and to holly�s ability to sprout from seeds in 
nature. In its native range, holly berries serve as an important food for animals during the 
winter when other food is scarce. The name �holly� is derived from �holy.� The Druids 
brought sprigs of holly indoors during the winter to provide a refuge for woodland spirits. 
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Honeybees (Apis mellifera) 

Description  

The domestic honeybee is a social insect living in colonies of 60 000 to 80 000 individuals 
or more. Colonies are made up of a queen, several hundred male bees (drones), and tens of 
thousands of female worker bees. Within two weeks of emerging from her larval state, the 
queen bee will take flight and mate with as many as 10 drone bees. The sperm she receives 
is stored in a special organ, and is enough to last her lifetime. Once she returns to the 
colony, the queen will begin laying; only a few hundred eggs at first, but as many as 2000 
or more in a single day in the spring or early summer. Beekeepers attempt to maximize 
colony populations when the �honey flow� takes place in June through August. Bees 
require good forage (flower nectar) with succession blooming over the spring, summer, 
and fall. Worker bees collect four products on their foraging trips: pollen, nectar, water, 
and propolis (see �Economic Uses� below). Nectar is essential as the carbohydrate food 
source for providing energy, while pollen is the principal protein food source of bees. 
Pollen is essential for the development of bee larvae (known as brood). Worker bees live 
as short as six to eight weeks in the summer, while queens can live five years or longer. 

Habitat  

Honeybees are quite adaptable, providing a food source is available. Beekeepers operate 
almost everywhere in the province where honey can be profitably produced and 
pollination services are required. Beekeepers often have arrangements with orchardists, 
berry producers, and other growers to provide pollination services for crops. The number 
of colonies required for adequate pollination of crops depends on the crop and the area. 
More information on managing this vital service can be obtained from the MAFF 
publication Berry Production Guide for Commercial Growers.  

Management Considerations 

Hives should be placed so as to be protected from prevailing winds, exposed to the 
morning sun, but partially shaded (if possible) in the afternoon. Bees also need a source 
of water close to the colony. In situating the hive, ensure that the bees� flyway�the route 
taken from the colony to the main forage areas�will not cause conflicts with people or 
livestock. Most intensive management periods for beekeepers are in the spring when 
preventing swarming and keeping the hive healthy will be a priority, and in the fall when 
honey is harvested. If the interest exists, mastering basic bee management is within the 
grasp of most people. However, it is best to seek expert advice and refer to some of the 
extensive published material on the subject before embarking on a beekeeping career. 

One area beekeepers must be on top of is latest developments in the area of bee pests and 
diseases. Many of the diseases that affect bees are treatable with medications or are 
avoidable through good hygiene and colony care. Purchasing only clean, inspected bees 
and equipment are key actions to avoiding problems. In the late 1980s, two parasitic 
mites became a serious threat to North American honeybees. Microscopic tracheal mites 
live inside the honeybee�s breathing tubes. These mites generally do not kill the bee right 
away, but weaken it, causing early death. Varroa mites are larger and parasitize both the 
bee larvae and adults. These mites are very destructive and can kill whole colonies in a 
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few months. Varroa mites are now being controlled through integrated pest management 
(IPM) �the carefully timed use of management and chemical controls. No honey bees 
have been developed that are resistant to varroa mites, but the trachael mite threat has 
diminished somewhat with the development of trachael mite resistant bees. 

Honeybees can play a number of roles in agroforestry systems. Honeybees can be easily 
integrated into any system where suitable forage is available. Pollinators�including 
honeybees�are essential to the success of a range of crops that could be integrated into 
agroforestry systems, such as blueberries, blackberries, raspberries, chestnuts, and others. 
Some of the legume species discussed for use in agroforestry also provide good forage 
for bees. Honeybees could also provide a source of short-term cash flow from sites being 
reforested or undergoing restoration activities.  

Harvesting Considerations  

Although average production per hive is probably in the range of 20�25 kg of honey per 
year, hives can produce as much as 200 kg depending on the forage supply and the 
weather. Most honey is harvested in the fall. The first step in extracting honey from the 
comb is to remove the wax caps from the individual cells, usually through the use of 
heated equipment. The frames are then placed in an extractor that works much like a 
centrifuge, spinning the liquid honey out of the combs. Following extraction, the honey is 
pumped through filters to remove pieces of wax or dead bees. The honey is now ready for 
market.  

Propagation  

Bees should be purchased from reputable suppliers. Breeders produce worker bees and 
queens for sale, including to other beekeepers in areas where it is difficult or costly to 
over-winter bees. Contact the BC Bee Breeders� Association, or the apiculture specialist 
at the MAFF for information on bee suppliers. 

Economic Uses 

Honeybees are extremely economically valuable, not just for the products they produce, 
but also for the services they perform. There are approximately 2500 beekeepers in the 
province operating about 48 000 hives. By far the majority of beekeepers are hobbyists 
and operate less than 10 colonies while some 300 producers operate as many as 
3300 colonies. In addition to honey, other products include beeswax (used for candles, 
cosmetics, and pharmaceuticals), pollen (collected for feeding bees, but also sold as a diet 
supplement), royal jelly (another health product), propolis, and bee venom. Propolis is a 
resinous material that bees gather from plant buds as they forage. It has been shown to 
have potent antimicrobial characteristics and has been widely used by the pharmaceutical 
and cosmetics industries. All these admittedly valuable products pale beside the value bees 
provide by pollinating agricultural crops. In Canada, close to $1 billion (Canadian) of 
annual agricultural production can be directly attributed to bee pollination; in the US, the 
value of bee pollination is estimated at over $12 billion (US) annually. Bee pollination in 
BC is deemed critically important to annual crop production valued at over $136 million. 
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Notes 

Wild bees are also extremely important pollinators of crops and will keep working in 
inclement weather when honeybees will not. One especially efficient wild species that 
has drawn attention in recent years, is the flylike blue orchard bee (Osmia lignaria). 
Orchard bees will visit up to 1600 flowers in a day and pollinate 90�99% of them; in 
contrast, honeybees only visit about one-half as many flowers, and pollinate only a few 
dozen. Research by the US Department of Agriculture found that 250�300 orchard bees 
do the same pollination work as a hive of 30 000�40 000 honeybees.  
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Hybrid Poplar (Populus × Populus) 

Description  

Fast growing tree that reaches more than 20 m in height in eight to 10 years. The term 
�hybrid poplar� in BC generally refers to material originating from crosses between the 
native western black cottonwood (see the crop sheet for Populus trichocarpa) and the 
eastern cottonwood (Populus deltoides). Crossing is done to develop desirable 
characteristics such as rapid growth, disease resistance, and certain fibre characteristics, 
especially as desired by paper manufacturers. Pulp from these trees has a �whiteness� 
factor highly desired by manufacturers of specific paper products, because little or no 
bleaching is required. Hybrid poplar clones produce wood faster than any other woody 
plant at 49° to 50° north latitude.  

Habitat  

See below for specific cultural information. As with the black cottonwood, alluvial moist 
or wet soils are preferred sites with adequate moisture during all seasons of the year. The 
dominant hybrids planted in southern areas of the province perform best in areas with 
150 frost-free growing days and ample heat. Research is underway on hybrids suitable for 
planting in more northerly climes. 

Management Considerations 

Hybrid poplars perform best on deep (at least 1 m to interrupted bedrock) alluvial soils, but 
will tolerate a fairly wide range of soils. Sandy to silty loam is acceptable but soils must be 
well-drained. The optimum pH appears to be in the 6.0 to 7.0 range. A deep root system 
allows the trees to survive drought conditions; however, a water table no lower than 1.5 m 
in summer is desirable. Hybrid poplars can also tolerate flooding by moving water for four 
to six weeks, making them an excellent choice for seasonally inundated sites. 

Potential agroforestry applications include: riparian plantings in open sites, intercropping, 
and fencelines. Hybrid poplars have also been planted to slow the wind in agricultural 
areas and to stabilize soils on hillsides and along streams and rivers. They are very 
intolerant of shade and when young cannot tolerate competition from grass, weeds, and 
shrubs. Competition can be dealt with by mechanical means or through the use of 
herbicides. Mechanical control involves either cultivation (before and after planting) or 
the use of weed control �mats� to smother vegetation around the base of the young trees. 
Used properly, herbicides have also proven effective although they cannot be used near 
water and they can injure seedlings. 

Once established, the rapid growth of hybrid poplar generally allows them to rise above 
the competition quickly. Planting larger �whips� (see below) may also provide an early 
advantage over competitors. Hybrid poplar growth and yield can show significant 
variation depending on location, site quality, clone or cultivar used, and silvicultural 
conditions. Plantations are usually established at a 3 m spacing to allow for the use of 
conventional farm and harvesting machinery. Under ideal conditions in the southern part 
of the province, when there is adequate moisture and high levels of fertility, hybrid poplar 
can grow 5�7 m in height per year between two and five years of age. 
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Harvesting Considerations  

Apart from the growing conditions and management of the stand, time to harvest also 
depends on the end use of the trees. Harvesting for pulp and paper may be made as early 
as six to eight years, while harvesting for solid wood products may occur between  
10�15 years. As with other tree crops, farmers should be able to time their harvests to 
when the market is strong. Unlike other common timber/pulp species in BC, hybrid 
poplar stumps left after the first harvest will re-sprout and produce a second harvest at a 
faster rate and with much lower establishment and vegetation control costs.  

Propagation  

Most hybrids are reproduced from dormant cuttings. �Parent� trees are cut off at ground 
level; the shoots from the remaining �pad� (also known as a �stool�) are then harvested 
January to February as cuttings (usually 0.5 m) or whips (longer cuttings up to 2 m), and 
stored frozen until planting out in spring. Cuttings/whips can be planted frozen, or soaked 
in water for a few days to encourage root growth. Cuttings are pressed deeply into the 
soil leaving only a single bud on 5 cm of stem above the surface. Longer whips are a 
better choice where ground competition is severe. Plants can be expected to grow 
between 1�2 m in their first year, and 3�4 m in subsequent years. Planting stock is also 
available for purchase, or may be provided free by paper producers with the proviso that 
the company has first right of refusal on the mature logs.  

Economic Uses 

The current dominant use for hybrid poplar is for pulp and paper production. The long-
term outlook for the crop appears strong. There is also a growing interest in the potential 
for hybrid poplar to provide fibre for the solid wood industry. Test production of products 
using hybrid wood has shown good results. Projecting prices even over the relatively 
short rotation of hybrid poplar is not a simple task. However, the Peter Fisher and 
Associates study prepared for the MAFF in 1998 predicts hybrid log prices will reach $60 
to $68/m3 in the next 10�15 years. For production of hybrid poplar to be economically 
viable, the distance to the mills purchasing the logs must be taken into account.  

Notes 

Because of its deep roots and ability to take up large amounts of nutrients, hybrid poplar 
can be used to cleanse groundwater and absorb excess nutrients that might otherwise 
leach into waterways. The city of Vernon is using municipal effluent to irrigate a hybrid 
poplar nursery; the trees have allowed for a 250% increase in the utilization of the waste 
water. Hybrid poplars may have excellent potential as a �disposal site� for manure from 
livestock operations, providing environmental benefits while at the same time producing 
an economically valuable crop.  
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Legumes4 (Forage Crops) 

Legumes are known as �nitrogen fixers.� These plants have nodules on their roots that 
host soil-born bacteria which are capable of capturing nitrogen from the air and �fixing� 
or converting it into a form usable to the plant. As well as being able to fix nitrogen, 
legumes typically form deep, penetrating and/or sod-forming roots and produce a large 
amount of green leafy material every growing season. These characteristics make 
legumes an important part of a regimen to maintain and enhance soil fertility and texture, 
improve sub surface compaction and drainage, and to prevent or reduce erosion. They are 
also important livestock, bee, and wildlife forage. 

Alfalfa (Medicago sativa) 

Description/Propagation: Medium-lived perennial (four to ten years). Develops a 
persistent sod. Deep tap roots can penetrate 3�9 m; creeping varieties are also available. 
Propagate by seed. Seed sold in some catalogues (e.g., Johnny�s Select Seed) as a fast 
growing annual �nitro alfalfa.� 

Habitat/Growing Requirements: Established in the sub-boreal spruce, interior cedar-
hemlock and interior Douglas-fir biogeoclimatic zones. Adapted to a wide range of 
climatic conditions and is drought tolerant, though will not tolerate extended periods of 
flooding. Some varieties are very winter hardy. Prefers well-drained soils high in lime. 
Tolerates some alkalinity and salinity, growing best in pH range 6.0�8.5. 

Main Uses: Good nitrogen fixer; useful in reclamation of degraded sites. Grows to 1 m 
and can therefore shade young seedlings. Dryland creeping and rhizomatous types better 
adapted to grazing regimes than tap root types which are well suited to erosion control. 
Can cause bloating in cattle. 

Birdsfoot trefoil (Lotus corniculatus) 

Description/Propagation: Long-lived perennial. Deep, strong, many branched tap root. 
Reproduces by seeds and root fragments. Requires a firm seed bed. 

Habitat/Growing Requirements: Established in interior Douglas-fir, interior cedar-
hemlock, sub-boreal spruce and Englemann spruce-subalpine fir biogeoclimatic zones. 
Can tolerate some flooding and waterlogged soils. Tolerant of acid soils and poor 
fertility. Widely adaptable except in the driest sites. 

Main Uses: Useful in reclamation of disturbed sites. 

Alsike clover (Tryfolium hybridum) 

Description/Propagation: Short-lived perennial (declines after three to five years) that 
tillers profusely. Roots are many-branched and penetrate deep into soil. Spreads by seed 
and root fragments. Minimum site preparation required for seed bed.  

                                                      
4  Legume section adapted from work by Geoff Ellen. 
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Habitat/Growing Requirements: Adapted to wide range of conditions. Established in 
all biogeoclimatic zones and does well in sub-boreal spruce zone. Tolerant of low-lying 
waterlogged soils that don�t dry up in summer. Acid tolerant (pH 6.5�8.0). Poor shade 
tolerance. Will withstand cold but not drought conditions. 

Main Uses: This quick establishing legume is used as nurse crop for other slower 
establishing crops. Good soil conditioner and nitrogen fixer. Used in reclamation of 
compacted sites. Is shaded out by taller species. Can be phototoxic to horses. 

Red (tall) clover (Trifolium pratense) 

Description/Propagation: Short-lived (persists two to three years), vigorous, sod-
forming perennial. Weak tap root with numerous fibrous side branches. 

Habitat/Growing Requirements: Established in all biogeoclimatic zones and adapted to 
a wide range of conditions. Is often used as an alternate to Alsike clover, however is not 
as tolerant of low, poorly drained sites, though it is more acid tolerant (pH 5.5�7.0). 
Tolerant of shade, cold and frost heaving. Poor drought tolerance. 

Main Uses: Useful as soil conditioner; high organic accumulations over two years. 

Sweet clover (Melilotus alba, M. officialis) 

Description/Propagation: Biennial plant abundant in first few years and then declining. 
Very strong, deep penetrating roots. Propagates by seeds. 

Habitat/Growing Requirements: Prefers fertile, well-drained clay, clay-loam and grey 
luvisol soils. Intolerant of acid soils (6.5�7.5). Will not tolerate cold, wet conditions; will 
not survive flooding during the growing season. 

Main Uses: Excellent bee forage. Deep roots can help break up hardpan. Good nitrogen 
fixer. Tall: may shade young seedlings. 

White Dutch clover (Trifolium repens) 

Description/Propagation: Long-lived perennial. Shallow tap root may grow to a depth 
of 1 m. Reproduces from seed or from stolons that will root at nodes. Seed is persistent 
and will germinate many years after dispersal. Seed spread by animals. Slow to establish 
but persistent once it takes. 

Habitat/Growing Requirements: Found in all biogeoclimatic zones. Intolerant of 
drought, prolonged flooding, waterlogged, saline, or alkaline soils. Requires steady 
moisture supply. Will tolerate slightly acidic soils.  

Main Uses: Dense mat formation is excellent means of preventing soil erosion and 
enhancing surface soils.  
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Lingonberry (Vaccinium vitis-idaea) 

Description  

Low, mat-forming evergreen shrub, 10�20 cm tall. Branches creeping or trailing. Leaves 
are alternate, leathery, egg-shaped and rounded at tip; leaf edge smooth and slightly 
rolled under. Shiny dark green above, paler below with dark dots. Flowers are pinkish 
with four short lobes, bell-shaped, in short clusters at stem ends. Red fruit is edible but 
somewhat sour. Closely related to the commercially important bog cranberry, the fruit of 
the cranberry and lingonberry are similar in character. Two varieties of lingonberry are 
generally recognized: Vaccinium vitis-idaea var. minus, the North American variety also 
found in northern Eurasia, and Vaccinium vitis-idaea var. vitis-idaea, found in Europe 
and northern Asia. The two varieties are generally differentiated by height: variety minus 
is shorter than the variety vitis-idaea which may reach a height of 60 cm.  

Habitat  

Common from low to high elevations in the north (especially N of 55°). Found in 
muskegs, rocky barrens, moist to dry coniferous woods, and above timberline. Found in 
bogs along the northern coast. Lingonberry is considered a good indicator species for 
boreal climates. Hardy to Zone 1. 

Management Considerations 

Lingonberry appears to grow best on sandy loam soils with a minimum organic matter 
content of 2% and a pH of 4.5�6. Good drainage is important. The use of mulches around 
lingonberry plants has been suggested as a way of increasing plant growth, yield and fruit 
size, while decreasing weed growth, moisture loss, and frost heaving. Frost heaving of 
recently transplanted plants can be a significant problem; unless there is adequate snow 
cover, mulching with branches or straw may be required. Spring frosts, drought, or too 
much rain all can lead to a high percentage of the potential crop being lost due to flower 
and immature fruit drop.  

Although the lingonberry is reasonably drought-tolerant once established, transplants 
require an even supply of moisture, especially during the dry summer months. 
Transplanting is best done in the early spring or in fall. If cultivars are being used, 
growing 90% of the �first choice� of cultivars along with 10% of the second choice 
cultivar is recommended to enhance pollination. Lingonberries have low nutrient needs; 
fertilizer should be used sparingly and will not necessarily increase fruit yields. Fertilizer 
should not be used at the time of transplanting.  

Although lingonberry will grow in shade, plants growing under shady conditions will 
rarely flower or fruit. Plants growing in full sun produce the most fruit. Lingonberry is 
not a strong competitor, but the removal or control of competing vegetation will allow 
plants to spread over a wide area. In agroforestry applications, lingonberry has potential 
in intercropping systems as well as on the edges of riparian zones and windbreaks.  

Lingonberries are generally slow to establish and spread. Once fairly dense rows of the 
plants are established (after four to six years), mowing the tops off the plants during the 
dormant season will increase shoot density and yield. Mowing should be done to a height 
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of 2.5 cm every three to four years for the variety minus and every two to three years for 
vitis-idaea. Mowing alternate fields or rows is recommended to maintain reasonable yields. 

It normally takes from three to six years for seedlings to produce a significant berry crop. 
European cultivars are higher-yielding than the native variety. A further advantage with 
European cultivars is that they flower twice, with the potential for two harvests; the 
native variety (minus) normally flowers only once per season, although in warmer 
climates two flowerings may occur. 

Harvesting Considerations  

Lingonberries are considered to be superior in flavour after being exposed to one or more 
frosts; fruits picked too early will be bitter. Berries left on the bush over the winter are 
generally still of excellent quality. Because of the size of the native plants (berries are 
usually carried 2�5 cm off the ground), harvesting by hand can be very laborious. Hand-
picking should yield 8 to 10 kg of clean berries in a day. Blueberry rakes will speed up 
the process (40�45 kg could be harvested in a day), but raking can be difficult on rough 
ground. Raked berries must be cleaned because of the presence of leaves, stems, etc. 
Because it is taller, the European variety is easier to harvest with rakes or by hand. While 
yields are highly variable, yields from plantations are significantly higher than they are 
from natural stands. Yields from wild stands average in the 500 to 1000 kg/ha range, 
while plantation yields are in the order of 5000 to 9000 kg/ha. 

Propagation 

Lingonberry can be propagated from seeds, cuttings, and tissue culture. The information 
on producing plants from seed is not completely consistent. It would appear that best 
results may be obtained with fresh seed germinated on a sand:peat: soil (1:1:1) mix. 
Other studies have suggested cold stratification can improve germination. Two to four 
months at 4°C has been recommended, followed by 25°C temperatures. Time to 
germination may range from two weeks to two months.  

The most dependable and simple propagation method appears to be cuttings taken from 
shoots in late June/early July. Cuttings should be stuck in a peat:perlite (90:10) mix, 
without rooting hormone, in a mist bed with bottom heat. Cuttings can also be taken in 
the spring and autumn, dipped in a solution or powder with 6000 ppm IBA rooting 
hormone, and placed in the peat mist bed. Eighty-five percent of these cuttings should 
root in two to 10 weeks. Cuttings can also be taken from rhizomes, but it�s more work to 
obtain the material. Pieces 5 cm in length are treated the same as the June/July cuttings, 
but rooting success is lower with rhizomes (60�80%). A significant drawback with 
cutting�especially with the native variety�is the slow rate of vegetative spread. The 
slow rate of rhizome development from rooted cuttings means the production of new 
plants and increased berry production is also a slow process. Plants produced through 
tissue culture techniques demonstrate a much faster ability to develop rhizomes and will 
spread quickly once transplanted.  

Economic Uses 

Lingonberry fruit is harvested commercially in a number of countries, with Sweden, 
Finland, and Russia the major exporters. Newfoundland (where the fruit is called 
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�partridgeberry�) is the main source of fresh lingonberry fruit in the US. The average 
annual harvest from Newfoundland and Labrador is approximately 100 000 kg., making 
the province the largest producer in North America. Prices paid for unprocessed fruit 
averaged $1.69 kg between 1986 and 1995. Lingonberry fruit is also processed into a 
range of products such as juice, sauce, jam, jelly, syrup, ice cream, wine, and liqueur. In 
the mid-1990s, a litre of lingonberry sauce imported from Sweden was selling in Canada 
for about $12.00. Well-established markets showing consistent demand, especially in 
Europe, indicate potential for further commercialization and cultivation. Lingonberry is 
being commercially grown in Germany and Sweden but plantings are still small (21 ha 
total as of 1996). 

Although the harvesting of fruit is the primary economic use, other uses of lingonberry 
include as an ornamental ground cover, and as a source of arbutin�a medicinal 
compound extracted from the leaves. Arbutin is used to treat bladder and intestinal 
disorders, as well as urinary tract infections.  

Notes 

The name �lingonberry� or �lingenberry� is Scandinavian, a region where the berries are 
in high demand. In fact, Europeans prefer the flavour of the lingonberry over the bog 
cranberry. Annual harvests and consumption of lingonberry in Sweden, Finland, and 
Germany range from 12 to 20 million kg. 

Some of the US and European lingonberry cultivars are available in Canada. The most 
productive cultivars appear to hold good potential for increased yields. For example, 
�Sanna� a European cultivar of the variety vitis-idaea, has yielded an average of 900 g of 
fruit per plant in field trials. Trials are currently underway in northern BC to determine 
the economic potential for lingonberry cultivation in the province. Contact the MAFF in 
Prince George for more information on these trials.  
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Lodgepole Pine (Pinus contorta var. latifolia) 

Description  

Straight, slender, medium-sized conifer grows to 40 m in height. Bark is scaly, light 
brown to dark grey or black. Needles occur in bunches of two, often spirally twisted, 
deep green to yellow-green in colour. Pollen cones are small and reddish-green in colour; 
seed cones can vary in shape from short and cylindrical to more egg-shaped, with stiff, 
brown scales and a sharp prickle at the tip.  

Habitat  

Lodgepole pine is described as having the widest range of environmental tolerance of any 
conifer in North America. A highly adaptable tree, it can tolerate environments ranging 
from water-logged bogs to dry sandy soils. It is found from low elevations all the way to 
treeline. Lodgepole pine is found over most of the Interior of the province, from north to 
south. Shore pine (Pinus contorta var. contorta) is another variety of Pinus contorta that 
is found along the coast. Lodgepole pine is one of the first trees to colonize an area after 
wildfire. Adaptations to colonizing these sites include seed cones that remain on the tree 
for an extended period protected by a pitch �seal� that can only be broken by temperatures 
of 45 to 60°C. Lodgepole pine is sometimes found in �dog-hair� stands where it forms a 
very dense, extremely slow-growing, single-species stand. Forests with lodgepole pine as 
a dominant component cover approximately 20 million ha in Canada, the vast majority of 
them in BC. 

Management Considerations 

Lodgepole pine is a highly adaptable tree that can grow on a range of sites, but appears to 
grow best on moist, well-drained soils. It will tolerate extremes in temperature ranging 
from lows of -57°C in the northern Rocky Mountains, to highs over 38° C in the interior. 
Although it grows well on gentle slopes and in basins, good stands of lodgepole pine can 
also be found on rough and rocky terrain and on steep slopes and ridges. It appears to 
prefer northern and eastern exposures. Lodgepole pine generally requires more water than 
Douglas-fir and ponderosa pine but less than Engelmann spruce and subalpine fir.  

In agroforestry, lodgepole pine has potential applications in riparian, shade systems and 
forest farming, fenceline, and silvopastoral systems. Although useful because of its 
adaptability, lodgepole pine also has a number of characteristics that may limit its 
applicability in some situations. For riparian uses, the best sites are likely those with 
adequate drainage and moisture, though it can tolerate high water tables. Because 
lodgepole pine is very intolerant of shade, it is best used in shade systems/forest farming 
systems as the overstorey component. In these systems, productivity of the understorey 
may be limited by the shallow rooting habit of the tree. Shallow rooting is most common 
in shallow, rocky soils, or where a hardpan is present. With shallow roots, lodgepole pine 
is susceptible to blowdown. However, windfirmness varies with stand density, soil 
conditions, and topography. In silvopastoral systems, lodgepole pine�s intolerance of 
competition from grass could be detrimental. Seedling mortality from trampling by 
grazing animals has been noted, and it has been suggested that sheep will graze the 
succulent lodgepole �candles� in the spring if other feed is in short supply. On the other 
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hand, the fairly rapid growth of young trees means that trees protected for their first few 
years will soon reach a height where grazing no longer poses a risk of mortality. 

A common problem with natural regeneration is overstocking, which can lead to growth 
stagnation at an early age. Its not uncommon to come across lodgepole pine stands with 
tens of thousands and even hundreds of thousands of trees per hectare. Heavily stocked 
stands must be thinned before stagnation occurs. Although the best age for thinning will 
vary depending on the site and the density, stands on poor sites should be thinned as early 
as age 10. 

Lodgepole pine generally shows a good response to this early age thinning. Another 
silvicultural activity that may pay dividends is fertilization. Although as noted lodgepole 
pine may be the only tree that grows on some infertile sites, experiments have shown that 
fertilization�especially with nitrogen�can provide significant growth increases. 

Dwarf mistletoe is a serious parasite on lodgepole pine. Mistletoe seeds are forcibly 
ejected from the fruit for distances as great as 9 m; because they�re sticky, they become 
attached to the branches and foliage of new potential hosts. The spread of infection can 
be rapid, and in many areas more than 50% of lodgepole pine forests are affected. 
Infection leads to reduced growth and wood quality, decreased seed production, and 
overall decreased vigor. Harvesting and fire can reduce the rate of spread and rates of 
infection. Clearcutting in combination with buffers can reduce the chances of re-infection 
from surrounding stands. Fire can eliminate infection and result in the creation of 
mistletoe-free areas. 

Although well-adapted to recolonizing burned sites, lodgepole pine is more susceptible to 
fire than Douglas-fir and many other associates because of its thin bark. However, it is 
less susceptible to fire than Engelmann spruce or subalpine fir.  

Harvesting Considerations  

With little taper and thin bark, lodgepole pine produces a higher volume of wood for a 
given diameter and height than many of the conifers growing with it. Self-pruning is not a 
strong trait in lodgepole pine, but because the limbs tend to be small in diameter, lumber 
yields are good. Growth and yield are strongly affected by the density of the stand as well 
as the environmental conditions at the site. Modifying density appears to be the best 
option for increasing the productivity of stands of lodgepole pine.  

Propagation 

Lodgepole pine can be propagated by seeds and cuttings. Seed cones usually mature in 
August, September, or October; cones are mature when they turn a light yellowish-brown 
to light brown. Seeds can be planted in the fall or in the spring. Spring-planted seeds may 
benefit from 20�30 days of cold stratification, although fluctuating temperatures (8° to 
26°C) and adequate amounts of moisture (the seedbed should not dry out) appear to be of 
greater importance. Germination rates are high: at optimum temperatures and moisture, 
almost 100 percent of the seeds should germinate. Lodgepole pine cuttings are relatively 
easy to root. Young (eight-year-old) cuttings will root using air-layering methods and 
treatment with either indole-acetic or indole-butyric acid.  
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Economic Uses 

Lodgepole pine wood is excellent for lumber, plywood and panelling, and is used for 
doors, windows, furniture, fence posts, and railroad ties. The rapid juvenile growth of 
lodgepole pine may make it important for applications such as structural particleboard in 
the future.  

Notes 

Many Interior First Nations ate the cambium (inner bark) layer of the lodgepole pine. 
Sweet and succulent, it was scraped off in long, fleshy ribbons during the spring when the 
sap was running. The explorers Lewis and Clark gave the tree its common name after 
seeing the narrow, straight stems used for tipi and lodge poles.  
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Lombardy Poplar (Populus nigra �Italica�) 

Description  

Fast-growing, medium-sized tree, can reach 20�27 m. Narrow columnar shape with 
upward reaching branches. Bright green, 10 cm long triangular leaves have an elongated 
tip, and turn an attractive golden yellow colour in the fall. Often fails to reach its full 
potential because of a canker disease that starts in the upper branches and trunk, and for 
which there is no cure. Profuse suckering habit. 

Habitat  

Lombardy poplar is a male clone introduced to the US from Europe. Will tolerate a fairly 
wide range of conditions, although (as with many plants) moist deep loams appear to lead 
to the best development. Hardy to at least Zone 3. 

Management Considerations 

Lombardy poplar is a fast-growing tree that can reach 27 m in 30 years. Generally easy to 
grow, it will tolerate a wide range of conditions and requires minimal maintenance. Not 
tolerant of shade and not at its best on �droughty� soils. Appears to tolerate minimal 
amounts of water at times, but probably only when it has access to an underground 
source. As with other poplars, invasive roots can be a problem with this tree. Do not plant 
near water or sewer lines, septic tanks or their fields; the roots of these trees will almost 
certainly invade and clog the lines. Lombardy poplar has also been noted for its suckering 
habit. Apart from the devastating canker (Dothichiza populea) that often afflicts this and 
other Populus species, a number of other diseases and insects can present problems.  

Lombardy poplar has potential applications anywhere very fast growth and a highly 
upright habit are desirable. Growers must keep in mind that although growth is rapid, the 
lifespan can also be very short. In agroforestry systems, Lombardy poplar appears to be 
best suited to windbreak systems. Although controlling its suckering habits will increase 
labour, its upright habit means it has minimal demands on valuable agricultural land.  

Harvesting Considerations  

No information was found on harvesting this tree, likely because its use in North America 
has been largely limited to providing a screen or windbreak, or as an ornamental. As is 
the case with other poplars, Lombardy poplar reaches a large size in a fairly short period 
of time. 

Propagation  

Lombardy poplar is a male clone and therefore is only propagated by cuttings. Like most 
poplars, it is fairly easy to start from cuttings, though timing may be important. Cutting 
success can be enhanced with the use of IBA rooting hormone.  

Economic Uses 

The economic value of Lombardy poplar is limited to its use as a windbreak and screen in 
agricultural applications, as well as its use as an ornamental.  
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Notes 

�Lombardy� poplar was apparently introduced into cultivation in the Lompardy district of 
Italy in the 1600s. By the early 1700s it had been spread to other parts of Europe, and was 
introduced into the US in 1784. Once quite popular as a screen around farm properties.  
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Manitoba Maple (Acer negundo) 

Description  

Small to medium-sized deciduous tree, 7�15 m in height, occasionally taller. The main 
stem typically divides near the ground, creating an irregular form with a bushy, spreading 
crown. Bark rough and greyish in colour. Leaves are compound with three to five 
leaflets, each 5�12 cm long. Leaflets bright green on upper surface, lighter green below. 
Male and female flowers are borne on different trees (dioecious); flowers small and 
insignificant, appearing just before the leaves. Winged seeds remain on the tree during 
the early part of winter. Manitoba maple is a short-lived species, attaining an average age 
of 60 years, rarely living as long as 100 years. 

Habitat  

Manitoba maple is not native to BC. In Canada, it ranges from eastern Alberta through 
the southern half of Manitoba and Saskatchewan, to southwestern Ontario. It has also 
become naturalized in southern Quebec and the Maritimes, as well as in parts of 
Washington and Oregon. Manitoba maple is the most widely distributed of all the North 
American maples, ranging as far south as Guatemala. Along with the wide range of 
climatic conditions it can tolerate, Manitoba maple also grows on a wide range of soils, 
from heavy clays to pure sands. Although most commonly found growing on moist, deep 
alluvial soils near streams, it also grows naturally on upland sites and even appears on 
poor, dry sites. It can survive seasonal flooding for up to one month. Hardy to Zone 1. 

Management Considerations 

Although adaptable to a wide range of soils, Manitoba maple does best on well-drained, 
moist soils. It is reasonably drought tolerant, though some winter dieback may occur 
under drought conditions. Manitoba maple can tolerate extremely cold temperatures. 
Growth during the first 15 to 20 years is very rapid on good sites. Its spreading habit 
combined with weak branch crotches makes Manitoba maple quite susceptible to ice and 
wind breakage. Manitoba maple is tolerant of light shade. 

Manitoba maple has a long history of agroforestry use in Canada, mainly in shelterbelts 
and windbreaks. It has potential applications in all agroforestry systems, but is probably 
best-suited to areas where its attributes (hardiness to extreme cold, wide soil adaptability) 
allow it to be successfully used where other species might fail. It is well-suited to riparian 
management systems in the north of the province because of its tolerance to flooding and 
its shallow, fibrous root system. In some parts of the world it has been used to stabilize 
soils and control erosion. The shallow root system may render the tree inappropriate for 
intercropping systems. In windbreaks and shelterbelts it is recommended as the second or 
third row in multiple-row plantings.  

Harvesting Considerations  

Manitoba maples growing on good sites on the prairies are estimated to reach tappable size 
in 20�25 years. Depending on location, trees should be tapped in late February or early 
March to ensure preparedness for the sap run which occurs when nighttime temperatures 
dip below freezing and daytime temperatures are above 2°C. Production is estimated at 
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approximately 13 litres of sap per tap, processing into approximately 0.3�0.5 litres of 
syrup. Detailed information on tapping Manitoba maple for syrup production is available 
from the Alberta Sugarmakers� Association (e-mail: sugarmakers@canada.com), along 
with tree tapping kits, supplies, syrup making equipment, and syrup for sale. 

Propagation 

Manitoba maple can be propagated from seeds and cuttings. If trees are available to 
collect seeds from (Manitoba maple is not native to BC), ripe seeds are usually available 
by mid-September. Seeds can be sown outside immediately after harvest in September. 
For spring sowing, seeds require 90 days of stratification in moist sand at 5°C. The 
numerous small seedlings that normally appear around the base of trees can also be 
transplanted.  

Best results in rooting cuttings appear to be obtained from young shoots (transitional 
from softwood to greenwood). Cuttings should be treated with an 8000 ppm IBA-talc 
mixture to enhance rooting.  

Economic Uses 

Manitoba maple�s most important economic use is as a windbreak/shelterbelt and street 
planting species on the prairies, where it is used because of its drought and cold 
tolerance. Since the turn of the century, millions of Manitoba maple trees have been 
planted in shelterbelts and windbreaks on the prairies. The PFRA will provide Manitoba 
maples free of charge to landowners who qualify. Manitoba maple is not generally 
considered to be an �ideal� ornamental tree because it has poor form, a free-seeding 
(messy) habit, and short-lived nature. 

Manitoba maple also has the potential to produce an acceptable syrup. To date, attempts 
to tap the syrup on a commercial scale on the prairies have been small. Potential may 
exist for direct marketing efforts, perhaps combined with cooperative equipment use to 
keep production costs down. In recent years, Saskatchewan producers have been selling 
their product for $7.50/500 ml. 

The wood can also be used for firewood and has been used in rough construction and the 
manufacture of crates and boxes. 

Notes 

Not surprisingly�given its wide natural range�Manitoba maple is just one of a number 
of common names for Acer negundo. Other common names used in North America 
include: ashleaf maple, box elder maple, California boxelder, and western boxelder. The 
seeds of Manitoba maple are an important source of food for many species of birds and 
mammals. Because the seeds remain on the tree for an extended period, some seeds are 
available for wildlife use throughout most of the winter. 

Related Species 

Bigleaf maple (Acer macrophyllum) 

Native to the southwest coast of BC, bigleaf maple is the largest maple in Canada, 
reaching heights of 30 m or more. Trees are often draped with a heavy load of mosses and 
other plants, and the leaves�as suggested by the common name�are often over 30 cm in 

mailto:sugarmakers@canada.com
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width. Best growth is observed on deep, well-drained alluvial soils near streams or other 
permanent sources of water, but bigleaf maple will also grow on drier, shallow soils. Trees 
can tolerate temporary flooding, although they are not as tolerant of inundation as red 
alder, black cottonwood, Sitka spruce, and western redcedar. Hardy to Zone 8. 

Bigleaf maple�s shallow, widely spreading root system and fast growth makes it an 
excellent tree for restoration of stream banks, slopes, and other sites where erosion 
resistance and soil-binding properties are needed. Because it produces large amounts of 
leaf biomass, bigleaf maple builds the soil and benefits sites on which it grows. Low to 
moderate shade tolerance. The tree is easily grown from seeds, and seedlings under 1 m 
tall can be successfully salvaged. It is not recommended for planting around structures 
because it occasionally drops large limbs.  

Bigleaf maple is one of the few coastal hardwood species harvested commercially. The 
hard�though not particularly strong�wood is used for furniture, panelling, cabinets, 
and veneer. It is also a preferred wood for piano frames. Logs tend to be short with large 
amounts of waste; as much as 30% may be lost in slabs, sawdust, trim, and defect. As 
with other maples, the sap can be harvested in January and February to make syrup. The 
first Agroforestry Newsletter of 2000 (contact the MAFF office in Creston) has an article 
on tapping bigleaf maple. Bigleaf maples also make excellent shade trees.  
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Mullein (Verbascum thapsus) 

Description  

Biennial herb, single-stemmed, gray-green stems and leaves completely covered with fine 
hair. �Woolly� to the touch. Large (up to 45 cm long), broadly lance-shaped leaves form a 
rosette fairly low to the ground in the first year; in the second year, a flower spike 0.4 to 
2 m tall emerges, topped by a head of densely packed lemon-yellow flowers. Leaves 
decrease in size towards the top of the flower stalk. Minute seeds contained in egg-
shaped capsules. Brown flower stalks tend to persist through the winter. 

Habitat  

Native of Eurasia; now fairly widespread across southern BC, especially in the interior. 
Patchy distribution on the southern coast. A pioneer species following disturbance, 
frequenting disturbed sites such as roadsides, fields, �wastelands,� burns, clearcuts. 
Mainly at low to middle elevations.  

Management Considerations 

Generally of easy culture. Tolerant of a range of conditions but requires reasonably good 
drainage. Often grows on very rocky/gravelly soils. Will grow in full sun to light shade. 
Drought tolerant once established, but grows best with some water during dry periods, 
and responds well to fertilizer.  

In agroforestry systems, mullein could be considered a low-cost, �transition� crop, 
especially where it is found already growing. Well-suited to growing in newly established 
plantations, harvested areas, or wherever disturbed soil is available for seeding.  

Harvesting Considerations  

Leaves should be harvested prior to flowering, and should be harvested from plants in the 
field; if entire plant is cut for later leaf removal, sap will be drawn to the stem, reducing 
active compounds in the leaves. Leaves should be spread to dry out of full sunlight. 
Those plants left with a few leaves and the flower spike intact will re-seed the area for 
future harvests. Flowers being harvested should be cut at peak bloom. Flowers can be 
sprayed different colours, depending on market demand. 

Propagation 

Easily propagated from seeds; self-sows freely, hence its weedy spread across the south 
of the province. Small seeds: 1 gm = 10 700 seeds on average. Seeds should be sown 
shallowly in spring or fall. Can be direct seeded or transplanted. Plants should be spaced 
30�45 cm apart. 

Economic Uses 

Mullein leaf is harvested for the herbal medicinal trade; the flowers also have medicinal 
properties as well as being harvested as a dried floral. A tea made from the dried leaves is 
used to treat respiratory ailments, while an infused oil made from the flowers is used for 
earaches and rheumatism. Recent prices offered to wildcrafters for dried mullein leaf 
were in the range of $8.00 to $16.00 per kg. 
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Notes 

Also known as great, common, and woolly mullein. Another common name was �hedge-
taper� because the flower spike could apparently be dipped in suet and burned as a 
candle. �Mullein� comes from the Latin mollis meaning �soft,� a good description of the 
plant�s leaves. Some authors suggest the soft, woolly leaves make a very good natural 
toilet paper. 
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Mushrooms, Domesticated Gourmet  

Description  

This crop sheet will provide a blanket description of the culture of a group of edible 
gourmet mushrooms. The mushrooms in this group are saprophytic: they live on the 
cellulose and lignin in decaying wood. Although shiitake mushrooms (Lentinus edodes) 
may be the best-known of the group of commonly grown gourmet mushrooms, others 
such as maitake or �hen-of-the-woods� (Grifola frondosa), lion�s mane or pompom 
(Hericium erinaceus), and oyster (Pleurotus spp.) mushrooms can be raised using the 
same methods.  

Habitat  

Saprophytic mushrooms require a substrate (wood), proper temperatures, and adequate 
moisture to grow. A number of hardwood species make acceptable host logs for 
mushroom production. In Japan and the US, the most popular hardwood for growing 
mushrooms is oak, partly because of its abundance as a waste wood in many areas, but 
also because of its density, good moisture-holding ability, and damage-resistant bark. In 
BC, our only native oak (Garry oak) is too rare to be harvested, but other, much more 
abundant native hardwoods can be used. The best species native to British Columbia are 
red alder and paper birch. Mushrooms grown on native species will likely fruit faster than 
they would on oak, but the useable life span of the log for mushroom production will be 
shorter. Mushroom spawn (fungus-containing material used to inoculate�or �seed��the 
logs) can survive extreme temperatures (from -46°C to +41°C) but will only grow and 
colonize logs at temperatures between 4 and 33°C. Mushrooms also require a moist 
environment to grow and fruit; the logs on which they live must never be allowed to dry 
out. In mild coastal areas mushrooms can be produced from logs outdoors for most of the 
year. In colder climates mushroom production may be restricted to four months unless the 
logs are moved into heated buildings. 

Management Considerations 

After ordering the spawn required to produce mushrooms (see discussion of spawn in 
�Propagation� below), the next step is acquiring the hardwood logs on which the 
mushrooms will be grown. Logs should be cut from live trees during the dormant 
season�after the leaves have fallen and about a month before they begin to bud. Cutting 
during this time ensures the maximum amount of carbohydrates are stored in the logs for 
the fungus to feed on. Logs should be approximately 60�120 cm (2�4 feet) in length and 
10�25 cm (3�8 inches) in diameter. Any smaller and they will dry out too quickly; much 
larger and they will be too awkward and heavy to move around. Logs should be relatively 
free of scars, insect infestations, and other fungi. Take care to keep bark damage to a 
minimum during log harvesting; damage allows other fungi to enter the log, as well as 
increasing moisture loss.  

Logs should be inoculated as soon after cutting as possible, certainly within a month. 
Leaving the logs longer means undesirable fungi get a chance to invade. The exception to 
this rule is in cold climate areas; below freezing weather will not provide the right 
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conditions for the spread of �weed� fungi, and in these areas logs can be left without 
inoculation for a longer period in winter. 

Along with log harvesting, inoculation is the most labour-intensive part of the operation. 
Inoculation�introducing the fungus into the logs�involves drilling a series of holes into 
the logs and filling the holes with spawn. Spawn comes in two forms: in dowels and in 
sawdust (see below for more discussion on spawn). Dowel spawn must be gently tapped 
down to or beneath the surface of the log. Sawdust spawn can be inserted into the log 
with a simple inoculation tool. Do not inoculate logs in full sunlight as this can quickly 
dry and kill the spawn. Also, the person handling the spawn should avoid touching other 
materials to reduce the risk of exposure to possible contaminants. The holes should be 
sealed quickly with a food-grade wax to reduce the potential for contamination, and to 
maintain a moist environment for the fungus. Mixing the melted wax with mineral oil (up 
to 20% by volume) will make the wax more pliable and less likely to flake off. Wax can 
be applied with a brush or a metal or glass basting tool. It is a good idea to label each log 
with information on: date of inoculation, tree species, and type of spawn used. Labelling 
and careful record keeping is essential to learning which methods produce the highest 
quality mushrooms.  

It may take between six and 18 months for the fungus to completely colonize the log 
before fruiting can commence, a process known as the �spawn run.� During this time, 
logs are stacked in a shaded (normally 60�80% shade), well-ventilated area with water 
nearby. Various stacking methods can be used (i.e., the log cabin style, or the lean-to 
style). The ideal scenario is a site and stacking style that maintains moisture but allows 
for enough air circulation to reduce the likelihood of unwanted fungi becoming 
established on the bark. In other words, the bark should remain dry, while the inside of 
the log stays moist. Logs must not be allowed to dry out; if they do, the fungus will die. 
The moisture level of the logs must be monitored to ensure it does not drop below about 
35% log moisture content (LMC). Because monitoring moisture levels usually requires 
cutting into logs, it�s a good idea to have a non-inoculated �moisture content� log clearly 
marked for every 15 producing logs. Moisture content can be determined by measuring 
the difference between the wet and dry weight of a piece of wood. Simply cut out a 
�cookie� of wood, weigh it on an accurate scale (showing grams), then dry the piece 
completely in a 300°F oven overnight, or as long as it takes for the weight to stabilize. 
The ratio of the weight of water in the wood to the total wet weight is the LMC. For 
example, if the wet weight is 95 g, and the dry weight is 45 g: 

95 (wet) � 45 (dry) = 50 (weight of water) 

50 ÷ 95 = 0.526 or a LMC of 52.6% 

This procedure should be repeated every two weeks during the summer and monthly in 
the winter. The optimum moisture range for shiitake is 45�60%, though the fungus will 
grow from 35% LMC up to 70% or more. If the logs become too dry, they should be 
soaked in a tank or heavily watered with a sprinkler. Following soaking, allow the bark to 
dry for a few days. Repeated light sprinklings are not recommended as they will not 
properly restore moisture to the log, and may encourage the growth of green mold and 
other contaminants on the bark.  
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Completion of the spawn run is indicated by the presence of thread-like white mycelia at 
the end of the logs. Once this occurs, fruiting can commence at any time. Fruiting can be 
forced by immersing the logs in water for 24 hours; fruiting will likely commence about a 
week later. Following a fruiting flush (generally lasting up to 10 days), logs need to be 
rested for approximately two months before soaking to induce another flush of 
mushrooms.  

Most BC hardwoods probably have an economic life span as mushroom logs of about 
three years. The high nutrient content of the logs during the first flushes will produce the 
biggest and firmest mushrooms. Growers may want to inoculate new logs each year and 
rotate out three-year-old logs depending on their productivity. 

Mushroom production on logs is suited to forest farming systems because of the shade 
requirements. Provided the canopy cover is adequate, riparian areas may be especially 
well-suited for mushroom production because of the availability of water. The main 
concern in producing mushrooms with this method in a riparian zone�provided the logs 
are brought in from elsewhere�is the compaction caused with moving logs, harvesting, 
etc. It may also be worth experimenting with the inoculation of stumps in situ; that is, 
trees could be cut to leave a high stump that can be inoculated, provided other, standing 
trees are still providing adequate shade. The draw-back to this system is that it would be 
very difficult or impossible to force fruiting. 

Harvesting Considerations  

Harvesting should be done on a daily basis once the logs begin fruiting. Research the 
optimum harvest time for the species you�re producing and the market you�re producing 
for. Mushrooms are usually cut at their base or removed from the log with a twisting 
motion. Refrigerating in cardboard boxes (to ensure the mushrooms can �breathe�) will 
significantly extend their shelf life up to as long as three weeks. A market also exists for 
dried mushrooms, keeping in mind that mushrooms lose a great deal of weight during 
drying (fresh mushrooms are generally in the range of 85 to 90% water). Dryers are fairly 
simple and inexpensive to build. It is estimated that each log can produce 1.3 kg of 
mushrooms per year over a three year life span, or approximately 10% of the log�s 
original wet weight.  

Propagation  

Saprophytic gourmet mushrooms are produced from purchased spawn. �Spawn� consists 
of fungal mycelia (the body of the fungus, visible as white threads) and the medium 
(normally sawdust or wooden dowels) on which it is carried. Spawn can normally be 
bought either in a sawdust or dowel form. In both cases, the spawn has colonized the 
growing medium and is ready to be introduced to the host logs. Sawdust spawn is sold by 
weight, while dowel spawn is normally sold by the number of dowels. Depending on the 
mushroom, the spawn per log cost is approximately $1. Sawdust spawn will colonize logs 
more quickly than dowel spawn and leads to faster fruiting (perhaps 25% faster when 
grown under the same conditions); it is also generally cheaper than dowel spawn. 
Advantages of dowel spawn are that it is more durable, less sensitive to drying or freezing, 
and logs can be inoculated more quickly. Shiitake spawn is available in three strains�cold 
weather, warm weather, and wide range�according to their fruiting habits and when 
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they�re most likely to bear. Wide range is generally recommended for beginners, but 
suppliers of spawn will also be able to advise on the right strain. Experimenting with 
different strains is recommended to determine the best strain for your conditions. 

Economic Uses 

Shiitake is consumed worldwide for its nutritional and medicinal value. It is the second 
most cultivated mushroom in the world, second only to the standard supermarket button 
mushroom. Markets for fresh shiitake mushrooms have remained quite stable over the 
past 10 years with wholesale prices in the $14 to $17 per kg range. Potential markets for 
these mushrooms include: restaurants, farmers� markets, supermarkets, health food 
stores, and by mail for dried mushrooms.  

Notes 

Shiitake mushrooms have long been valued in Asia for their medicinal value, and their 
potential therapeutic benefits are now beginning to be explored in North America. 
Although traditionally used for treating colds, bronchial problems, stomachache, 
headache, and other self-limiting conditions, shiitake is also being investigated for 
effectiveness against much more serious health problems including cancer, HIV, and 
heart disease. One of the polysaccharides found in shiitake (lentinan) has demonstrated 
considerable effectiveness against tumors.  
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Noble Fir (Abies procera) 

Description  

Tall and beautifully symmetrical tree, grows up to 80 m and conical in shape. Bark smooth 
with resin blisters when young, forming brownish-grey plates with age. Needles roughly 
four-sided, bluish-green, and grooved on the upper surface. Needles are attractively 
twisted upward, exposing the lower surface of the branch. Pollen cones reddish, seed 
cones are large (up to 15 cm long) and erect with shaggy-edged, sharp-pointed bracts. 
Noble fir attains the largest dimensions of any of the true fir species. 

Habitat  

Not native to British Columbia. Found only in the Cascade Range and Coast Ranges of 
northern Oregon and Washington. Grows primarily at middle- to higher elevations (up to 
1520 m in central Washington), in areas of high precipitation and relatively cool 
temperatures.  

Management Considerations 

Noble fir performs best in moist, middle-elevation areas with deep, rich soils. However, it 
will grow on a wide range of soils, provided adequate water is available; water supply 
appears to be of more critical importance than soil quality. Due to the slow development 
of the taproot, seedling survival appears to depend on moist soils. Within its natural 
range, average January temperatures range from -4.4 to -1.1°C, and average July 
temperatures from 13.3 to 16.1°C. Noble fir requires more moisture and cooler growing 
conditions than grand fir, but will not tolerate poorly drained, wet soils. Cooler planting 
sites such as those above 300 m with northerly or easterly exposures are preferred. Sites 
with high summer temperatures and drought should be avoided.  

Noble fir has potential for all agroforestry systems, provided the cultural requirements 
described above are taken into account. Riparian systems may present problems depending 
on the height of the water table and soil drainage characteristics. Although the results 
should be used with caution, one study indicates noble fir is less likely to be browsed than 
Douglas-fir. Noble fir has intermediate tolerance to shade. It is the most intolerant of the 
North American true firs, and will not regenerate under a closed canopy. Therefore, its 
applications in forest farming systems may be limited to more open sites. Seedlings grow 
well in the open or in moderate shade. Noble firs are at least moderately windfirm. 

Noble fir can be stump-cultured for Christmas tree and bough production. Stump 
culturing appears to give best results with healthy trees on well-drained soils; it is not 
recommended on sites where root rot is present. Apart from careful selection of 
seedlings, tree colour can also be influenced by cultural practices. Poor colour may be a 
function of inadequate nitrogen levels. Seek advice on foliage sampling to determine if 
fertilization to improve colour is an option.  
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Harvesting Considerations  

Noble fir demonstrates slow initial growth. However, due to its sustained growth pattern, 
yields from managed noble fir stands are considerably higher than for Douglas-fir. The 
time required to produce a marketable noble fir Christmas tree is from eight to 14 years, 
depending on site quality.  

Whether harvesting for boughs or as Christmas trees, ensure you�re familiar with the 
current demands of the market. If harvesting for boughs, there may be a preference 
among buyers for natural (unsheared) foliage. Cut boughs last longer when they�re 
harvested from trees that have experienced early frost. Properly stored, boughs stay fresh 
for as long as nine weeks. Store at 2°C and as close to 100% humidity as possible. Trees 
should be stored in a shady and moist area protected from wind. A nightly sprinkling of 
water will reduce moisture loss. 

Propagation 

No information was located on propagation methods for noble fir other than from seeds. 
Although trees produce large quantities of seeds, quality is typically poor; average 
percentages of sound seeds from natural stands was found to be only approximately 10%. 
Contact a Christmas tree specialist to locate a source of high-quality seedlings. Generally, 
growers should be looking for trees that will produce dark green to blue-green foliage. 
Colour, density, needle form, and growth are all quality traits under some degree of 
genetic influence.  

Economic Uses 

The wood of noble fir shows greater strength than any of the other true firs. Because of 
its high strength-to-weight ratio, noble fir wood has been used for specialty applications 
such as ladder rails and airplane construction. In the US Pacific Northwest, noble fir trees 
are the primary source of boughs used for Christmas wreaths and other Christmas floral 
decorations. Although most of these boughs are harvested from natural stands, boughs are 
also harvested from plantations, often where the trees have grown too large to harvest, or 
where they haven�t been sheared in a number of years. It is also possible�as is seen in 
Europe�to grow noble fir strictly for bough production, although it�s unlikely that would 
be the primary reason to develop a noble fir plantation in BC. The popularity of 
Christmas trees produced from noble firs is growing, as is the number of producers. 
Noble fir Christmas trees may be wholesale priced as much as 35�40% higher than 
Douglas-fir trees.  

Notes 

The Scandinavian Christmas bough industry is largely based on noble fir originally 
sourced from the Pacific Northwest. The bias against the wood of the true fir species in 
the past led loggers in Oregon to call noble fir �Oregon larch.� The Larch Mountains near 
Portland were actually named after the stands of noble fir that grow on their summits. 
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Oregon-grape, Dull (Mahonia nervosa) 

Description  

Evergreen shrub, grows to 60 cm in height. Spreads from underground rhizomes. Stiff 
stems with tufts of alternate, compound, leathery shiny-green leaves. Leaves turn reddish 
or purplish in winter. Each leaf made up of 9�19 leaflets with prominent spines; resembles 
holly leaves. Flowers are bright yellow and borne in erect clusters up to 20 cm long. Fruit 
dark blue, about 1 cm across with a whitish bloom, edible. Inner bark of stems and 
rhizomes is bright yellow due to the presence of an alkaloid, berberine.  

Habitat  

Dull Oregon-grape is found at low to mid elevations, under a fairly wide range of growing 
conditions (i.e., dry to fairly moist, open to closed forests, on well- to poorly-drained 
soils). Will grow in open meadows and clearcuts, as well as in the understorey of old-
growth forests. Common component of second-growth, closed-canopy, 50- to 100-year-
old Douglas-fir forests. Generally a south coast species, including southern Vancouver 
Island; occasionally found on the eastern slopes of the Cascades. Another Mahonia sp. 
found in British Columbia is tall Oregon-grape (Mahonia aquifolium). Tall Oregon-grape 
is widespread and common in parts of the southern Interior, especially dry areas of the 
East Kootenays. Both M. nervosa and M. aquifolium are often simply called �Oregon 
grape� within their range. 

Management Considerations 

No specific information was found on managing Oregon-grape, apart from the harvesting 
recommendations provided below. Other than plants being produced for the landscaping/ 
reclamation trade, no examples of deliberate culture of Oregon-grape for the medicinal or 
floral industries have been found in the province. At this time, all medicinal and floral 
greenery material is believed to originate from wild, essentially unmanaged sources.  

Oregon-grape appears to grow best on well-drained, acid soil, but will tolerate a wide 
range of growing conditions. Shade tolerant, although it may go somewhat spindly in 
deeper shade. Oregon-grape demonstrates a moderate growth rate; it will spread by 
underground rhizomes over time, and it may be possible to transplant pieces of rhizome 
to expand patches. In agroforestry applications, Oregon-grape appears best-suited to 
forest farming and harvesting systems. It can be produced in other systems, such as 
intercropping, if the economic returns support such an investment. Intercropping may be 
worth exploring for raising transplants for seedlings; however, plants transplant best if 
raised in containers.  

Harvesting Considerations  

If harvesting as a medicinal herb, gloves are recommended to protect hands. Can be 
harvested any time of year. Pull main stem slowly upwards; expose approximately 30 cm 
of underground rhizome and clip off. The rhizome/roots left behind should be able to 
slowly regenerate new plants. Lower stem, below lowest leaves, can be included in 
marketed material. Wash the �roots�/lower stem and chop to the desired size prior to 
drying. Dried roots become very hard and difficult to process. If harvesting as a floral 
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green, check with buyers for minimum length of stems desired. Stems (actually 
compound leaves) should generally be 25�40 cm long, presented in bunches of 26. As 
with all floral greens, only dark green material without blemishes will be acceptable. 
Plants in dense shade have the desired deep green leaves.  

Propagation  

Oregon-grape can be propagated by seeds or cuttings. Collect fruit in August to 
September, macerate with water and float off pulp. Sow immediately to stratify over 
winter, or dry seeds, place in sealed containers and store at temperatures just above 
freezing. Seeds to be sown in the spring should be stratified first for 6 weeks at 4°C. 
Plants will sprout from rhizomes. Cuttings can also be made from stems. Remove the 
spines and leaves and treat with a rooting hormone; stick into a 2:1 vermiculite:sand 
mixture inside a cold frame.  

Economic Uses 

Dull Oregon-grape has economic uses as a medicinal herb, a landscaping plant, and as a 
floral green. The Oregon-grapes�both the species discussed here�were the second most 
widely harvested wild medicinal plants in the province (after St. John�s-wort) in 1997. 
Approximately 9000 kg of dried Oregon-grape rhizome were sold that year. Wholesale 
prices for Oregon-grape in July 1998 ranged from $1.80 to 6.50/kg depending on the 
market. Wildcrafters can generally expect to receive one-third to one-half the wholesale price. 
Both the Oregon-grapes (and especially the �tall�) are in considerable demand for the 
landscaping/reclamation markets. With attractive evergreen foliage, bright yellow flowers, 
edible berries that attract wildlife, and good drought tolerance, Oregon-grape is seeing 
considerable use in home and institutional plantings. Although in much less demand than 
salal, Oregon-grape also has a limited market as a floral green for use in flower arrangements. 

Notes 

An excellent jelly can apparently be made from a combination of Oregon-grape and salal 
berries. Two cups Oregon-grape juice should be combined with two cups of salal juice, 
five cups of sugar, and one box of pectin crystals. Shredded bark of the stems and 
rhizomes can be used for making a yellow dye, and was used by First Nations to colour 
basket materials or porcupine quills.  
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Ostrich Fern (Matteuccia struthiopteris) 

Description  

Large, vase-shaped clumps up to 2 m tall, rising from an erect, stout rhizome, up to 15 cm 
tall and normally covered with the brown remnants of the previous year�s leaves. Sterile 
and fertile leaves (fronds) are both deciduous but differ in appearance. Sterile leaves larger 
(2 m), lance-shaped, and tapering at both ends; fertile leaves 75 cm long, oblong in shape, 
becoming stiff and dark brown and often remaining upright through the winter. The taller 
sterile leaves surround the shorter fertile leaves on the plant. In the early spring, new 
fronds develop as tightly coiled �fiddleheads,� also known as croziers.  

Habitat  

Ostrich fern is found over much of the interior of the province. Considered an indicator of 
rich alluvial sites and bottomlands, ostrich fern is found in moist to wet forests along 
major rivers and streams, as well as at the edges of lakes and swamps. Limited to low 
elevations. Locally common and abundant along major river systems such as the Peace, 
Liard, the Fraser north of Quesnel, and the Skeena-Kispiox. 

Management Considerations 

The ostrich fern grows best in moist but well-drained, sandy to silty loam soils, with 
plenty of organic matter. A pH of 6 to 7 appears to be ideal. Given its natural habitat on 
the flood plain of streams and rivers, it is expected the fern can tolerate some seasonal 
flooding. Ostrich fern will tolerate partial shade, but seems to grow best when exposed to 
full sun for at least part of the day. Regular irrigation and wind protection are 
recommended to keep moisture and temperature stress to a minimum. Mulching with 
straw or sawdust once a year is recommended to conserve soil moisture and protect the 
crowns during the winter months. 

In agroforestry applications, ostrich fern appears well-suited to riparian management, open 
forest farming, and intercropping systems, as well as potentially being used as a 
component of windbreak systems. As ostrich ferns appear naturally in riparian zones, they 
are an obvious choice for inclusion or enhancement in these systems, provided soil and 
light conditions are favourable. Because the ferns are long-lived, and only the above 
ground part of the plant is harvested, disruption to the riparian system can be kept to a 
minimum. As the fern can grow in partial shade to full sun (provided the stresses 
described above can be minimized), it should also be possible to incorporate them in �light 
canopy� and intercropping systems. Similarly, multi-row windbreaks could have ostrich 
ferns as a component, provided the ferns were located on the leeward side of the break.  

Landowners interested in cultivating ostrich fern must be aware that although the long-
term returns seem promising, it could be as long as eight years before the crop reaches 
full production. Start-up costs are also fairly high.  

Harvesting Considerations  

Ostrich fern is the main commercial fiddlehead fern in North America. Fiddleheads 
should be harvested when small; between 7 and 14 cm in height. Do not pick all the 
fiddleheads on one plant. As a rough guideline, pick 2�4 fiddleheads from plants less 
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than 5 cm in diameter, and 4�6 from larger plants. New plantings should not be picked 
for two years to allow the plants to become established. Harvested fiddleheads should be 
quickly refrigerated; research indicates that storing at 0°C under very high humidity 
(100% RH) provides the best results for extended storage (two weeks). Fiddleheads are 
often cleaned of their brown membranous scales prior to sale or processing. Fiddleheads 
freeze well and large volumes are marketed in this form. 

If plants are being transplanted, they should be dug in the early spring after the ground 
has thawed but before the fiddleheads begin to sprout. They can also be transplanted in 
the fall once they�ve gone dormant.  

Propagation 

As with other ferns, ostrich ferns are mass propagated through the use of tissue culture 
techniques (cloning). It may also be possible to divide ostrich ferns to produce more 
plants.  

Economic Uses 

The ostrich fern has important economic uses as an edible vegetable (fiddleheads) and as 
a decorative landscaping plant. Fiddleheads�young fronds�of the ostrich fern are the 
best tasting and safest of the ferns for eating. The annual fiddlehead harvest in New 
Brunswick is estimated at between 225 000 and 455 000 kgs. Pickers are usually paid 
over $2.50/kg. There are smaller commercial harvests in other parts of North America, 
including BC.  

Ostrich ferns are also planted as ornamental plants in the home garden, and have been 
transplanted as far south as Florida and San Francisco. The foliage also has decorative 
attributes. Old fertile fronds (once they go stiff and brown) have apparently been 
coloured and sold for craft and dried floral use.  

Notes 

Caution: care should be taken not to mistake ostrich fern fiddleheads for the fiddleheads 
of other fern species. Young fronds of bracken fern which contain a known carcinogen 
can be mistaken for the safe and delicious ostrich fern fiddleheads. There is also some 
indication that eating raw fiddleheads can cause a form of food poisoning; until proven 
otherwise, fiddleheads should be properly cooked prior to consumption. 

New Brunswick Agriculture has put significant resources into attempts at improving the 
production of the ostrich fern. The five- to eight-year delay before plants begin profitable 
production remains the chief stumbling block to widespread cultivation.  
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Other Cedars: Port-Orford-Cedar and Incense-Cedar 
(Chamaecyparis lawsoniana and Libocedrus decurrens) 
Description  

This sheet provides an overview of Port-Orford-cedar and incense-cedar�two non-native 
�cedars� with potential applications in BC agroforestry systems:.  

Port-Orford-cedar is a medium-sized conifer, 18 m or more in height. Trees have a 
pyramidal or columnar form, with a conical crown. Lacy, drooping, often blue-green 
foliage, is considered finer in appearance than the foliage of yellow-cedar. Unfortunately, 
the introduction and spread of a fatal root rot in much of its limited native range has made 
the future for this attractive and economically valuable species somewhat uncertain. 

Incense-cedar is a medium-sized tree, about 22�28 m in height. Symmetrical in shape 
with a narrow, pyramidal crown; bark is reddish-brown. Trees give off a strong fragrance 
in warm weather. Incense-cedar is a long-lived tree that tends to grow slowly under 
natural conditions. 

Habitat  

Port-Orford-cedar has a limited natural range in southern Oregon and northern 
California, mostly near the Pacific coast, with some populations further inland along 
major river drainages. In its natural range, winters tend to be cool and wet, while 
summers are warm and dry. Precipitation is moderate to high (1000�2250 mm). 
Reasonably high humidity throughout much of the year appears to have an important 
influence on the best development of Port-Orford-cedar. Temperatures tend to be 
moderate: average temperatures at 3 sites ranged from a low of -2°C to a high of 22°C. 
The lowest temperature measured was -15°C.  

Port-Orford-cedar grows on a range of soil types, including very sandy, boggy, shallow, 
and well-developed and deep. Soils are often quite rocky. Not surprisingly, the largest 
trees are found on deep soils. Soil pH ranges from 4.2 to 7.0; soils under Port-Orford-
cedar plantations in Great Britain have the highest pH of soils under any conifer tested. 
Port-Orford-cedar usually grows on concave or sheltered slopes where soil seepage 
occurs, and in drainages (beside streams and in ravines). It tends to be restricted to areas 
with consistent seepage within a meter of the soil surface. Port-Orford-cedar is normally 
found on northwest, north, and northeast aspects, from just above sea level to 1500�
1950 m. It grows with an extremely wide variety of other plants, usually in mixed stands. 
Common associates include Sitka spruce (Picea sitchensis) and western hemlock 
(Tsuga heterophylla); in the northern part of its range, Port-Orford-cedar grows in 
habitats similar to those of western redcedar.  

Incense-cedar�s natural range is from Oregon to Baja California, from the coastal fog 
belt eastward to the fringe of the desert. Its natural range is characterized by dry summers 
(usually less than 25 mm of precipitation per month) and temperature extremes of -34�
48°C. Annual precipitation (part of which is snow) varies from 380 to 2030 mm 
throughout its range. Incense-cedar grows on a wide variety of soils, from coarse sands to 
very fine clays. The best stands have developed on deep, well-drained, sandy-loam or 
clay-loam soils. Soil pH ranges from nearly neutral to strongly acid. Incense-cedar can 
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normally be found on western aspects where it is a good competitor on hot, dry sites. On 
cooler, moister aspects, it is usually subdominant to other species. Its elevation range is 
from 50 m in its northern extreme to 2960 m at its southern limit.  

Incense-cedar is rarely found in pure stands, but grows as scattered individuals or in 
small groups with other tree species. Associated species include: Douglas-fir 
(Pseudotsuga menziesii var. menziesii), ponderosa pine (Pinus ponderosa), western white 
pine (P. monticola), grand fir (Abies grandis), western hemlock (Tsuga heterophylla), 
western redcedar (Thuja plicata), Port-Orford-cedar (Chamaecyparis lawsoniana), and 
arbutus (Arbutus menziesii).  

Management Considerations 

Port-Orford-cedar performs best in areas with moderate climates and adequate water. It 
does not tolerate drought well, especially in hotter climates. Winter damage may also 
depend on the level of desiccation; worse damage appears to occur in dry, windy, cold 
weather. Some trees reportedly suffered serious damage at -13°C; others suffered no 
damage at -25°C. Port-Orford-cedar is tolerant of shade and competition. Early growth is 
relatively slow, but trees continue to grow and retain the ability to respond after release 
from competition. If desired, competing brush can be controlled to keep young trees in 
the upper canopy where maximum growth is possible.  

Because of its shade tolerance, high value, and moderate but consistent growth rate, Port-
Orford-cedar has been suggested for planting under established and/or faster growing 
trees which would be removed part way through the rotation. Along with its shade 
tolerance, the narrow crown of Port-Orford-cedar allows for dense planting of trees 
without adverse effects. A further positive benefit of Port-Orford-cedar is that its litter 
(leaf fall) actually increases soil pH; therefore, it could be used to ameliorate the 
acidifying effects of other conifers on soils. The large number of varieties of Port-Orford-
cedar demonstrate considerable variation in a number of characteristics, among them 
winter hardiness and the ability to root from cuttings.  

The main management challenge with Port-Orford-cedar�especially in its natural 
range�is the spread of Phytophthora root rot. This exotic root rot was introduced in the 
1950s and has since decimated many stands of the species. Neither resistance to the 
disease nor an effective treatment of it has been identified. Spores of the fungus are 
carried by water, allowing the rapid spread into the watershed below. Infection has been 
spread uphill and into new watersheds in mud on equipment or livestock, or on infected 
nursery stock. Excluding contaminated equipment and animals is the only current method 
for halting the spread of the disease.  

Port-Orford-cedar has potential applications in all agroforestry systems, provided root rot 
is not an issue. Because this species continues to grow in the shade of other trees, Port-
Orford-cedar could be planted in a forest farming system with the intention of it taking 
over the canopy position at some point. Already an inhabitant of riparian systems, the 
species could also be a good choice for riparian management systems. For windbreak 
applications, Port-Orford-cedar can be planted fairly closely together without trees 
becoming thin or straggly. One important issue with this species in intercropping, 
windbreak, and fenceline plantings, is root competition. On some soils, Port-Orford-cedar 
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can form dense networks of fibrous roots at the soil surface that extend up to 7 m from 
the trunk. 

Incense-cedar has proven adaptable to a wide range of climatic conditions and soils. It 
will grow on poor soils and tolerate extreme summer temperatures. Its spreading and 
extensive root system means it can survive drought conditions and resist windthrow better 
than many other conifers. Only ponderosa pine is more drought tolerant, and then only on 
certain soils. Mature incense-cedar�s thick bark also provides considerable protection from 
fire. Although incense-cedar is generally considered to be slow growing when young, this 
slow growth is now considered largely to be a result of suppression and browsing. 
Released from these pressures, seedlings demonstrate rapid growth. Planted seedlings, 
with their well-established root systems, actually demonstrate faster growth than many 
other associated species. Once established, trees can grow 60 cm per year. Incense-cedar is 
quite shade tolerant, especially when young. For the best development, trees require ample 
light. More incense-cedar are killed by root rot than any other pathogen. In its native 
range, property damage caused by falling root-diseased trees has become so significant it 
has led to the development of a risk-rating system for incense-cedar. 

Potential applications for incense-cedar in agroforestry systems include silvopasture, 
fencelines, and windbreaks. Incense-cedar will benefit from protection from browsing in 
silvopastoral systems, but its adaptability and tolerance of poor soils means it can be used 
in areas where other trees may fail to thrive. Incense-cedar has been suggested as a 
potential windbreak species because of its typically dense form, and its ability to 
withstand windthrow. Of some concern in both fenceline plantings and windbreaks is the 
potential for root competition with other species given its dense and spreading root 
system.  

Harvesting Considerations  

Port-Orford-cedar has received limited attention with regard to wood yield information, 
especially for young stands. Average annual growth rates for the species appears to peak 
between 57 and 72 years, later than for Douglas-fir or hemlock. Although slower, the 
diameter growth of Port-Orford-cedar is more consistent throughout its life than Douglas-
fir. Port-Orford-cedar can also be maintained at a higher density than can Douglas-fir. In 
one study, 60-year-old cedar plantations were maintained at two to three times the density 
of Douglas-fir with 1.4 to 1.5 times higher basal area, although the cedars were on 
average 11�20 cm smaller in dbh (diamter at breast height). This tree can be grown only 
for the production of boughs for Christmas and floral greens. 

Incense-cedar varies widely in size and rate of growth in different parts of its range. In the 
Coast Ranges and in southern California, the largest trees generally are from 18 to 24 m tall 
and 90 to 120 cm in dbh. In the Sierra Nevada, incense-cedars frequently grow to heights 
near 46 m with dbh near 210 cm. Incense-cedar appears to �come into its own� on poor sites 
where open-grown trees normally exceed almost all other species in basal area growth. This 
tree can be grown only for the production of boughs for Christmas and floral greens. 

Propagation  

Port-Orford-cedar�s small seeds can be stored frozen at less than 10% moisture in a 
sealed container for extended periods without losing viability. Stratifying seeds has 
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increased germination rates and seedling growth for at least some seed lots. For good 
germination, it appears that temperatures of 12°C or higher are required. In English 
nurseries, spring sowing has proven more reliable than fall sowing. Seeds should be 
covered with a thin layer of soil (3�6 mm) and seedlings may benefit from being shaded 
until mid-season. Seedlings appear to be aggressive competitors, able to handle dense 
competition from gorse or bracken fem.  

Cuttings are relatively easy to root. A recommended practice is to take cuttings from 
December to February from the tips of major branches of the lower crown of young trees. 
The use of hormones (auxin) have been shown to sometimes aid rooting. Natural layering 
does occur in Port-Orford-cedar.  

Incense-cedar�s seeds do not produce consistent results; germination may be doubled by 
stratifying seeds at 3�5°C for 30 to 60 days. Germination averages 20�40%. Seedling 
survival is enhanced by partial shade. Initial root growth is slow to moderate in incense-
cedar in comparison with other species; therefore, seedlings are particularly susceptible to 
drought in their first year. By the end of the second year, rapid root system development 
means incense-cedar root lengths compare favourably with ponderosa pine. In its native 
range, cutworms usually account for higher seedling mortality than does drought. 
Incense-cedar does not reproduce vegetatively in nature, but can be stimulated to do so in 
the nursery.

Economic Uses 

Port-Orford-cedar is one of the most valuable conifers in the United States; logs are 
mainly exported to Japan. It has also seen widespread use as an ornamental under the 
name of �Lawson cypress.� More than 200 cultivars are known, most of them originating 
from seedling mutations descended from a small number of trees introduced to 
cultivation in England many years ago. Cultivars vary significantly in size, shape, foliage 
form, and colour. Although suitable for hedging material, Lawson cypress is normally 
planted as specimen trees of either full-sized or dwarfed varieties. The root rot that 
afflicts Port-Orford-cedar in its natural range has also had an impact on its use as a 
landscaping plant. Cut boughs of Port-Orford-cedar are also in demand for floral 
arrangements and Christmas greens. Bough farming this tree has the potential to be a 
very profitable business. 

Incense-cedar wood is valued for use in the manufacture of pencils, and for applications 
where exposure to moisture is an issue. Most top-grade lumber is used to manufacture 
pencils. Incense-cedar is ideally suited for this use because it is soft, easily whittled, and 
has straight grain. The wood�s outstanding durability and resistance to decay also makes 
it ideal for exterior use where it is exposed to moisture. Incense-cedar wood has been 
used for exterior siding, window sashes, sheathing under stucco or brick veneer 
construction, greenhouse benches, fencing, poles, and trellises. Its attractive colour and 
aromatic fragrance has made the wood popular for interior panelling. Incense-cedar is 
also widely planted as an ornamental species both within its natural range, in the Eastern 
US as far north as Massachusetts, and in western and central Europe. Incense-cedar 
boughs are also suitable for the same decorative uses as are made of Port-Orford-cedar 
boughs. Bough farming this tree has the potential to be a very profitable business. 
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Notes 

Port-Orford-cedar are affected by the continuing spread of Phytophthora root rot, and 
this remains a major concern for forest managers in Port-Orford-cedar�s small native 
range. The commercial future of this most beautiful and useful tree will ultimately depend 
on the development of effective management techniques that minimize root rot infection. 

Incense-cedar wood cut from trees infected with pocket dry rot (�pecky� cedar) has 
become popular for panelling and backyard fencing in the US, an interesting reversal 
given the wood was previously considered unusable.  
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Paper Birch (Betula papyrifera) 

Description  

Medium-sized tree, often multi-stemmed, to 40 m tall. Easily peeled bark is thin and 
reddish in young trees, maturing to white and streaked with horizontal, dark grey lines. 
Leaves 5�9 cm long, triangular or egg-shaped with pointed tips and doubly-toothed 
margins; pale green, turning yellow in the fall. Male and female catkins borne on same 
tree, appearing before leaves. Seeds held in small cones that fall apart upon ripening. Fast 
growing tree that rarely lives more than 140 years. Re-sprouts from cut stumps and 
following wildfires. 

Habitat  

Paper birch is found throughout BC, although only on scattered locations on the coast. 
Not found on Vancouver Island or the Queen Charlotte Islands. Tolerant of a fairly wide 
range of soils and sites, but prefers well-drained, moist, sandy loam soils; low to mid 
elevations. Found in open to dense woods. Very frost tolerant; not tolerant of extended 
periods of drought or saturated soils. Paper birch is a pioneer species after fire or 
clearcutting; can form pure stands on these sites. Commonly associated with white and 
black spruce and poplar. Hardy to Zone 2.  

Management Considerations 

Although it will grow on a wide variety of soils, paper birch performs best on well-
drained, sandy loams on cool, moist sites. Performs poorly on dry sites, and cannot 
tolerate high soil temperatures. Winter dieback can be a problem on dry sites. Although 
young seedlings will grow in moderate shade, paper birch is considered to be shade 
intolerant. The thin bark can be easily damaged, resulting in permanent scars. Birch trees 
should be pruned soon after the leaves develop, not earlier when the sap is flowing.  

Paper birch has potential applications in all agroforestry systems provided limiting 
factors are considered. In forest farming, paper birch must form the canopy species as it 
is intolerant of shade. Given its moisture requirements, it is a suitable tree for riparian 
systems provided it is not subjected to extended periods in saturated soils. Paper birch 
can be used in silvopastoral systems, but young trees are attractive browse species for 
grazing animals. It can be used in windbreaks, although requires some protection in 
windy areas. High winds will break the bole of paper birch more often than it will uproot 
the tree; broken stems generally sprout. Paper birch can also be employed in 
intercropping systems although root pruning can lead to winter dieback. 

Harvesting Considerations  

Paper birch is a fast growing tree, especially when young. Trees often reach a diameter of 
20 cm within 30 years. As trees age the growth rate declines; in old age growth virtually 
stops. Trees reach maturity in 60�70 years. As already noted, paper birch sprouts freely 
from cut stumps: six or seven sprouts may appear for each cut stem. 

Birch syrup harvesting generally begins and ends later than it does for maples. Sap runs 
for four to five weeks, unlike maples which are normally tapped for only one to two 
weeks. Birch trees also produce considerably more sap per day than maples, but because 
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birch sap has a lower sugar content than maples, it takes more sap to produce syrup. The 
ratio of sap to syrup for maples is 40:1 while the ratio for birch is 80�100:1. The syrups 
produced are also different; maples contain mainly sucrose sugars in their sap, birch trees 
mainly fructose. Fructose makes birch sugars more fragile and subject to scorching 
during processing into syrup. The Alberta Sugarmakers� Association (e-mail: 
sugarmakers@canada.com) has tree tapping kits, supplies, syrup making equipment, and 
syrup for sale. 

Propagation  

Paper birch can be propagated from seed and cuttings. Good seed crops are produced 
every two to three years; viability is highest during good crop years. Cones (strobiles) 
should be collected into bags when they are still fresh (green) enough to hold together. 
Spread to dry; once cones begin to fall apart, remove seeds by shaking or flailing. Screen 
or fan to remove chaff. Sowing immediately (late summer to fall) appears to provide 
highest germination rates. If spring sowing, seeds should be cold stratified for four to 
eight weeks. Seedlings should be provided with moderate shade for their first summer.  

Cuttings from seedlings and young trees root more quickly and at higher percentages than 
cuttings taken from mature trees. Timing is important: actively growing shoots should be 
cut when the base of the cutting is becoming firm. Cuttings should include a node and be 
15�20 cm long. Rooting hormone (8000 ppm IBA talc) is recommended. Plant in a 
peat:sand mix and transplant to pots once cuttings root.  

Economic Uses 

Paper birch has a range of economic uses. Although generally overlooked in the past as a 
commercial species in BC, paper birch can be used for pulp, sawlogs and veneer logs, as 
well as specialty items such as cheese boxes, tongue depressors, ice cream sticks, 
toothpicks, and toys. The wood is hard with a fine, even texture and uniform grain that 
lends itself well to being worked on a lathe. Paper birch bark is also extensively used for 
a range of �birch bark� crafts. The wood makes excellent firewood because it is easy to 
split and burns cleanly. Paper birch is also one of the two best species of trees in BC (the 
other is red alder) for log production of shiitake mushrooms. 

A small birch syrup industry has developed in Alaska, with limited activity elsewhere 
(including Alberta). Some producers sell their product into European health food 
markets. 100 ml containers of birch syrup retail for approximately US$6.00. Birch sap 
can also be used to make wine, beer, soft drinks, or medicinal tonics. Health drinks made 
from pasteurized birch sap are much in demand in Eastern Europe and Asian countries. 
Birch resin also contains zylitol, a disinfectant which is marketed in Finland as a natural 
tooth cleaner. 

The handsome foliage and showy white bark of paper birch make the trees attractive for 
landscaping around homes and public buildings. Current demand is fairly high. The good 
availability and relatively low cost of wild-collected specimens discourages the growing 
of seedlings in nurseries to produce larger specimens. Apart from its decorative uses, its 
status as a pioneer species and its adaptability to disturbed sites suggest paper birch has 
considerable potential for use in restoration activities. 

mailto:sugarmakers@canada.com
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Notes 

Papyrifera means �paper-bearing,� in reference to the bark. Peeling bark from live trees is 
not recommended because it will permanently disfigure the tree and possibly kill it. 
Betulinic acid, responsible for making birch bark white, has shown promise in the 
treatment of skin cancer. Because birch syrup is mainly fructose, it is more easily 
digested by diabetics than is maple syrup which is largely sucrose. Fructose does not 
require the same insulin �kick-start� that sucrose requires to be digested.  

Young regenerating stands of paper birch have high wildlife value. Paper birch and 
associated species provide prime browse and cover for deer, moose, and a host of 
other animals. 

Related Species 

Yellow birch (Betula alleghaniensis) 

Another birch with potential applications in BC agroforestry systems is yellow birch, a 
native of central-eastern North America. The most valuable native North American birch, 
yellow birch is a slow-growing, long-lived tree that grows best on well-drained soils in 
cool areas with abundant precipitation. In its natural range, temperature extremes range 
from -40°C to 38°C, with annual precipitation ranging from 640 to 1270 mm. The 
growing season ranges from 60 to 150 days, averaging approximately 120 days. Yellow 
birch is tolerant of a fairly wide range of soil and moisture conditions, and is considered 
intermediate in shade tolerance. 

Yellow birch is an important source of hardwood lumber. The lumber and veneer are 
used in making furniture, panelling, plywood, flooring, cabinets, boxes, woodenware, 
handles, and interior doors. The heavy, hard, and strong wood is frequently used for items 
that get intensive use such as chairs, tables, and desks.  
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Pincherry (Prunus pensylvanica) 

Description  

Most commonly found as a shrub or small tree, 1�5 m in height, occasionally to 12 m. 
Pincherry bark is dark reddish brown with large, widely spaced, orange horizontal slits 
that peel in horizontal strips. The alternately arranged leaves are bright shiny green,  
3�11 cm in length and shaped like a lance with finely serrated edges; they taper to a 
pointy tip. Flowers are small and white with five rounded petals, and are found in clusters 
of five to seven. Pincherry fruit is small, bright red in colour and edible, though sour.  

Habitat  

Scattered and locally common at low to mid elevations in the southern Interior; scattered 
at low elevations in the central-eastern part of the province and in the Skeena-Bulkley-
Nechako valleys. Found in dry to moist woods and open places; often very abundant in 
burned areas.  

Management Considerations 

The pincherry is shade intolerant but will grow in all types of soil, including heavy, moist 
soils. Potential agroforestry applications include: windbreaks, intercropping, fencelines or 
open riparian buffers. Pincherry requires cross-pollination for good fruit production; this 
is not an issue if growing trees from seed because all plants are genetically different. 
However, if you are planting cultivars (produced through vegetative propagation such as 
tissue culture or grafting), one plant in every 10 should be of a different cultivar. Planting 
two or three cultivars is recommended. Different cultivars means: a) probably greater 
resistance to insect pests b) more consistent over-all yield; and c) �hedging your bets� 
because different cultivars vary in quality.  

Harvesting Considerations  

Pincherries begin to flower at two to four years of age. Time of fruit maturity depends on 
geographic location; fruit usually ripens during July and August. Stands usually produce 
heavily every second or third year. Variations in yield can be significant; it is important 
to select the highest-yielding cultivars available for new orchard establishment and as a 
propagation source. Good horticultural practices will minimize variations in yield from 
year to year. Research in Alberta suggests yields of 14�23 kg per plant, but plant age was 
not reported. In wild stands, peak production occurs in plants 15�25 years old. 

Propagation 

Pincherry can be propagated by seed, semi-hardwood cuttings, root-cuttings, suckers, and 
tissue culture. Seed propagation and tissue culture are currently the only practical 
approaches to propagation. Plants propagated from seed are highly variable and dissimilar 
from the parent plant; therefore, plants from vegetative propagation are best for uniform 
fruit production. Tissue culture material is available for some pincherry cultivars.  

Economic Uses 

The small, tart fruit make excellent jelly, juice, sauces, syrup, and wine. Small fruit size 
and the need for pit removal means the use of pincherries in baked goods is not feasible. 
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Fruit processors in Saskatchewan were purchasing wild-harvested fruit in 1993 for 
$2.20/kg and demand exceeded supply. Further market research is advisable prior to 
embarking on sizable plantings of pincherries.  

Notes 

Warning: Although the flesh of the fruit is safe to eat, the leaves, seeds, and the bark of 
the pincherry can release hydrocyanic acid into the stomach which can poison livestock 
and humans. Cooking destroys the cyanide in the pit so it is completely safe to produce, 
for example, jelly, syrup, or juice from the unpitted fruit. 
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Ponderosa Pine (Pinus ponderosa) 

Description  

Ponderosa pine (also called yellow pine), is a large coniferous evergreen, normally 
growing 30�40 m in height and 75�125 cm in diameter (dbh). Slender pointed needles 
with sharply toothed edges, appear in bundles of three (sometimes two) and are 12�25 cm 
long. The fruit is a wide, oval-shaped seed cone 7�15 cm in length. Seeds have a 2.5 cm 
long wing. The bark is rough and scaly and gets thicker (and lighter) as the tree matures, 
eventually resembling a puzzle with a series of large plates that fit together. Ponderosa 
pine is a long-lived tree with a lifespan of 300 to 500 years. 

Habitat  

Ponderosa pine is found throughout the southern Interior of BC. It is most commonly 
found on warm, dry sites with a short growing season and low annual precipitation, the 
majority of which appears in the form of snow during the winter months. On lower 
elevations it often occurs in open pure stands. On mid and higher elevations, it can be 
found with interior Douglas-fir, grand fir and lodgepole pine. Its thick bark protects it 
from forest fires (even at the sapling and pole stages) often enabling it to survive and 
become the dominant seral and eventually the climax species in mixed stands. Hardy to 
Zone 3. 

Management Considerations 

Ponderosa pine grows in a variety of soil types ranging from extremely dry to well-
drained, deep moist soils. Its deep taproot enables it to find moisture, as well as making it 
wind-firm. Shade intolerant, it performs best on wet, deep, sandy gravel, and clay loam 
soils. However, it is most often found growing on loams, loamy sand, or gravel. 
Depending on the location of the specific agroforestry site, ponderosa pine has potential 
in several systems including forest harvesting, silvopasture, fencelines and windbreaks, 
and possibly intercropping. 

Harvesting Considerations  

Ponderosa pine can grow to an impressive size in both diameter and height if vegetative 
competition can be controlled. Diameter growth can be significant and constant if 
brushing and spacing are used as silviculture management tools. Commercial thinning 
has also shown significant growth benefits up to the age of 70�100 years. Height growth 
is most rapid in the pole and early sawlog stages up to about 60 years. Trees often grow 
approximately 0.35 m annually between the ages of 20�60 years. 

Propagation  

Ponderosa pine flowers from April to June with cones ripening from August through 
September. Larger seed crops occur every two years. Cones should be collected when 
ripe just before the seeds are shed. Seeds must be dried immediately to prevent molding. 
Dried cones should be stored in well-ventilated bags or trays. Seeds are removed by 
shaking or tumbling the cones. Stored properly, these seeds can remain viable for up to 
20 years. Prior to planting, cold stratify the seed for 30�60 days. Seeds should be sown in 
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the spring or late fall (to avoid fall germination) to a depth of 0.5 cm. Cuttings can be 
rooted from trees under five years of age. 

Economic Uses 

Ponderosa pine is a major source of timber. Its wood is mainly used for value-added 
products such as doors, windows, panelling, shelving, and furniture. Ponderosa rangeland 
is often used for livestock grazing. In agroforestry systems, livestock grazing in these 
forests produces complimentary interactions: the livestock produced for sale also control 
competing vegetation which increases the growth and yield of the timber crop. Ponderosa 
pine�s unusually large cones also have value as a craft product. The needles of ponderosa 
pine have potential for the production of �pine straw,� baled pine needles for garden 
mulch (pine straw production is a major industry in the southern part of the U.S.). 

Notes 

Interior First Nations had numerous uses for ponderosa pine. Seeds and the inner bark 
were used as a food source. Wood was used for canoe making and the pitch for 
waterproofing clothing. The pitch was also mixed with bear grease and used as a 
treatment for infected eyes and other sores. 



Part 3 Crop Sheets 

 Crop Sheets     239 

Prince�s-pine (Chimaphila umbellata) 

Description  

Dwarf, evergreen shrub with creeping rhizomes; slightly woody stems up to 35 cm in 
height. Leaves are bright green, waxy on the upper surface, whorled (arranged in a ring 
around the stem), and oblong in shape; sharp teeth present mostly above the middle of the 
leaf. Whitish pink, fragrant, waxy-looking nodding flowers are held on a 5�10 cm tall stalk. 
Fruit is a small capsule with numerous tiny seeds; capsule often persists through the winter. 

Habitat  

In BC, prince�s-pine is found throughout much of the southern half of the province, 
although it does not occur on the outer exposed coast. Generally found as an understorey 
plant on well-drained, humusy or mossy sites in coniferous forests. Scattered to 
widespread at low to moderate elevations, occasionally to the subalpine. Appears to be 
most common in drier forests of areas with moist climates. Not found in the most arid 
parts of the southern Interior. 

Management Considerations 

Grows best on well-drained, sandy, acidic soils, often on humus or rotting wood. Shade 
tolerant. Because of the potential challenges in propagating prince�s-pine, the plant is 
most likely to be managed as and where it occurs naturally rather than deliberately 
introduced into an agroforestry system where it is otherwise not found. Best suited to 
forest farming systems; also potential applications in riparian systems, provided drainage 
is adequate. Prince�s-pine does occur naturally in drainages throughout its range. 

Harvesting Considerations  

New, above-ground growth of prince�s-pine is harvested in the summer and fall. 
Suggested harvesting in the early fall, after seeds have been produced. Material to be 
harvested should be cut off with clippers rather than pulled from the ground which would 
further damage and possibly kill plants. Harvesting sites should be rotated due to the 
potential for over-harvesting. 

Propagation  

Limited information is available on the propagation of prince�s-pine. Stem cuttings taken 
during the summer may root in a sand and peat mix. Rhizomes growing near the soil 
surface can produce new shoots; rooted rhizomes can be separated from the mother plant. 
May be difficult to successfully transplant wild plants. It is suspected that prince�s-pine is 
a root parasite that requires a host to survive.  

Economic Uses 

Prince�s-pine is harvested as a medicinal herb to treat kidney ailments, arthritis, and 
rheumatic pains. In mid-1998, harvesters were receiving approximately $5.00/lb for dried 
prince�s-pine above-ground stems and leaves. Prince�s-pine is also harvested in large 
amounts in the US as a flavouring for root beer.  
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Notes 

Prince�s-pine was, and is, used as a medicinal by a number of First Nations. The 
Stl�atl�imx and others brew a tea from the leaves to treat colds and influenza. Another 
common name for the species is �pipsissewa,� an adaptation of a Cree name meaning �it-
breaks-into-small-pieces� because the leaves could purportedly be used to treat kidney 
stones. Prince�s-pine has also demonstrated blood-sugar-lowering and urine-reducing 
properties in experiments. 
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Raspberry (Rubus sp.) 

Description  

Raspberry is a perennial deciduous plant that produces fruit on woody stems or canes. 
Canes live for two years (biennial). On summer fruiting varieties, canes grow the first 
year (primocanes), then flower, fruit, and die the second. Fall fruiting varieties have 
primocanes that grow, flower, and fruit in the same year. Summer fruiting varieties are 
the most popular for commercial production, but the fall producers have potential for the 
fresh market after the summer fruiting varieties have finished. Although raspberries are 
generally thought of as being red�the most popular form�berries can also be yellow, 
black, or purple. Raspberry fruits are actually an aggregate of many small fruits (about 
100�120 on a well-developed fruit) known as drupelets, each with one seed. Well-
maintained raspberry plantings on appropriate sites can produce well for 10�20 years. 

Habitat  

Raspberry can be grown almost anywhere in the province, and varieties hardy to prairie 
conditions are available. Generally, raspberry is considered to be a �temperate season� 
crop that does best under moderate conditions. Commercial production in BC is centred 
around Abbotsford in the Fraser Valley with smaller centres of production in the Salmon 
Arm/North Okanagan area and on southeastern Vancouver Island. Hardiness varies by 
variety; varieties hardy to Zone 2 are available. 

Native raspberries including black raspberry (Rubus leucodermis) and red raspberry 
(R. idaeus) favour disturbed sites and clearings. They are less common in mature, open 
forest. See the blackberry sheet for more information on Rubus species. 

Management Considerations 

Raspberry is very susceptible to root rot. Well-drained, loam or sandy-loam soils,  
60�120 cm deep are recommended for growing healthy plants. Sub-surface drainage 
systems are required for poorly drained soils. Raspberries can be grown on gravelly soils 
if nutrients and water can be provided in adequate amounts. Irrigation is important for 
consistently high yields, and critical while plants are becoming established the first year. 
After the first year, irrigation is important in the period from flowering to harvest. A soil 
pH of 5.8�6.5 is optimum. Best production is generally in full sun, though some varieties 
demonstrate acceptable production in light shade.  

Raspberries are normally planted in rows about 75 cm apart and 3 m between rows. 
Canes are supported by a system of trellises consisting of wires strung between posts. 
Adequate insect pollination is crucial to raspberry production: if the number of wild bees 
and other wild pollinators is insufficient, growers must rent hives of honey bees to ensure 
good pollination. Repeated pollinator visits produce more and larger berries. It is critical 
that insecticide use be avoided during raspberry flowering to avoid killing pollinators.  

After harvest or during winter, old floricanes should be cut off at the soil. Primocanes are 
tied to the wires and topped to a height of about 1.5 m in preparation for the following 
season. Fall (primocane) fruiting varieties should be cut to the ground in winter; when 
new growth commences, early fruiting can be promoted in these varieties by pinching out 
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the growing tip when the canes reach about 1 m. A number of pests and diseases attack 
raspberries. See the Berry Production Guide from the MAFF for detailed information on 
controls as well as on other cultural practices for raspberry. 

In agroforestry applications, raspberries appear best suited to production in intercropping 
systems. Because they will tolerate light shade, raspberries may also be suitable as a 
component of windbreak plantings when planted on an outside edge.  

Harvesting Considerations  

Most of BC�s raspberry crop is harvested over a six- to eight-week period from late June 
to mid-August. For large-scale production, the availability of a large labour force for 
hand-picking the raspberry crop was once a major challenge. Mechanical harvesters that 
first came onto the scene in the late 1980s have largely solved the labour issue for 
growers. Approximately 60% of the BC raspberry crop is now harvested mechanically, 
but all of the fresh market berries are hand-picked. Information on mechanized harvesting 
can be obtained through the MAFF and the BC Raspberry Growers� Association. 

Careful post-harvest handling will help maintain quality and extend the shelf life of 
berries. Fruit destined for the fresh market should be picked early in the morning when 
temperatures (and berries) are cool and the berries are firm. Keep picked fruit out of the 
sun and place it in a cooler within one hour of harvest. Fruit for processing should be 
delivered to the processor quickly�at least twice per day. Careful handling is 
particularly important for machine-harvested fruit, which is softer and riper than hand-
harvested berries.  

Propagation  

A large number of raspberry varieties are available for purchase. Growers should ensure 
that certified plants are purchased to reduce the real risk of introducing viruses, root rots 
and nematodes into their fields. Species can be grown from seeds or by vegetative 
propagation, while varieties can be propagated vegetatively. Methods for propagation 
from seeds depend on the species. Red raspberry (Rubus idaeus), a native species, shows 
the best germination from scarified seeds planted in the fall. Scarification can be done 
with sulphuric acid for 20�60 minutes, or a 1% solution of sodium hyperchlorite for 
seven days. For spring sowing, seeds must be warm stratified (20�30°C) for three 
months, followed by the same period under cold stratification (2�5°C). Seeds should be 
lightly covered by soil. For vegetative propagation, plants multiply readily by new shoots 
originating from the roots of parent plants. These new plants can be dug up during 
dormancy and transplanted, or held in cold storage until planting out in the spring. Root 
cuttings can also be used to propagate plants: take cuttings during dormancy and plant 
about 60 g of cuttings per hill at a depth of 5 cm. It is essential that cuttings not be 
allowed to dry out during the planting process.  

Economic Uses 

Raspberries are a significant agricultural crop in BC. Total raspberry production depends 
on factors such as winter injury, growing conditions, and total acreage planted; 
production over the last few years has varied between 11 and 20 million kg annually. 
Approximately 90% of the provincial crop is processed in some way (jam, juice, yogurt 
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flavouring, frozen, etc.) with the remainder destined for the fresh market. Although 
raspberries can be grown across Canada, BC accounts for almost the entire annual 
Canadian production of the fruit. Raspberries for processing are shipped to Eastern 
Canada or to buyers across the US. Fruit destined for the fresh market is shipped across 
Canada and the US, as well as occasionally being sold into overseas markets. 

Notes 

A list of raspberry varieties suitable for BC can be found in the Berry Production Guide 
from MAFF. 

Related Species 

Salmonberry (R. spectabilis) 

Erect deciduous shrub to 4 m. Largely restricted to the coast, including Vancouver Island 
and the Queen Charlottes (Haida Gwaii). Grows in full sun to full shade, on moist soils, 
stream banks, swamps. Fruit red to yellow in colour, tasty to some, and not others; 
flavour may depend on site. Valuable riparian restoration species due to its rapid growth, 
adaptation to wet soils, and aggressive rhizome system.  

Thimbleberry (R. parviflorus) 

Erect deciduous shrub, 0.5�3 m. Throughout the province south of about 55° N. Fruits 
can be mealy and insipid or reasonably flavourful. Grows in full sun to partial shade; 
useful for stabilizing drier slopes and stream banks. 

Red raspberry (R. idaeus) 

Erect, deciduous shrub to 1.5 m. Throughout the province east of the Coast Mountains, at 
low to subalpine elevations. Prefers open sites but will tolerate some shade. Fruit is 
smaller but considered tastier than domestic raspberries. 
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Red Alder (Alnus rubra) 

Description  

Medium-sized deciduous tree to 30 m. Leaves alternate, 5�15 cm long, oval, pointed at 
base and tip with double serrated margin. Upper surface is bright green when young, 
dulling with age, greyish or somewhat rusty below. Leaves often remain green until 
dropping in fall. Bark is smooth, blue-grey with patches of white lichens; grooved with 
age. Inner bark turns orange-red when cut. Male and female catkins appear before leaves 
but do not flower until late summer. Male catkins are 5�15 cm long; green female catkins 
are thicker and shorter, 1�2 cm long, maturing to woody, brown �cones� containing tiny, 
oval, winged nutlets. Red alder is the most common hardwood in the Pacific Northwest. 
It is a relatively short-lived species that grows rapidly when young.  

Habitat  

Red alder is a coastal species throughout its range, generally found within 200 km of the 
ocean at low elevations. Low winter temperatures and limited precipitation during the 
growing season appear to be the chief limiting factors to its range. Red alder is generally 
found on moist, rich, loamy soils, often on bottomlands and beside streams. It will grow 
on poorly drained sites and can tolerate some flooding during the growing season. Not 
normally found on soils that become very dry in summer. Red alder is a pioneer species, 
spreading aggressively wherever exposed mineral soil is found (e.g., avalanche paths, 
road cuts, log landings, skidder trails). Common associates are Douglas-fir, western 
hemlock, western redcedar, grand fir, Sitka spruce, black cottonwood, bigleaf and vine 
maple, and willow. Hardy to Zone 7. 

Management Considerations 

Although found on a range of soils from well-drained gravels to poorly drained clays, red 
alder performs best on deep, well-drained loams. Unless roots have access to ground 
water, annual precipitation should exceed 630 mm. Seedlings can tolerate partial shade 
but trees will only develop normally in full sun. Red alder is considered to be shade 
intolerant. Trees selfprune extremely well; shaded lower branches tend to die and fall off 
the tree rapidly. 

Red alder is well-known for its rapid growth when young. On good sites, seedlings can 
grow 1 m or more the first year, and 3 m or more a year between years 2�5. Of its 
associates, only black cottonwood grows as much or more when young. Although young 
stumps sprout fairly vigorously after cutting, red alder is not considered to be a strong 
sprouter. Older trees sprout infrequently; trees more than 15 years old rarely have living 
sprouts two years after cutting. Stumps appear to sprout best from winter cutting where 
the stump height is greater than 10 cm. 

Although it has potential in all agroforestry systems, red alder has particular value in 
riparian management and restoration. Its rapid growth and the important role it plays in 
the food chain of small streams, makes it a vital part of riparian management systems 
within its range. Because it is subject to blowdown, it is recommended to plant red alder 
back from the stream edge to avoid the lifting roots of falling trees opening up the bank.  
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Red alder has tended to be undervalued in the past by forest managers. However, as the 
only commercial tree species west of the Rocky Mountains that can fix atmospheric 
nitrogen, red alder has a potential role in restoring and enhancing soils. Uses being 
explored for red alder include: as a nitrogen source for other species (particularly 
Douglas-fir and black cottonwood) in intercropping or successive cropping; planting on 
eroded/degraded sites to add nitrogen and organic matter; and as a firebreak or windbreak 
to protect adjacent conifers. Alder stands generally contain very little in the way of 
flammable debris. In intercropping, root competition may be an issue due to the invasive 
nature of alder roots.  

Harvesting Considerations  

Red alder is a relatively short-lived species, usually living only 60�90 years. On the best 
sites, trees can reach 30 to 40 m tall and 55 to 75 cm in diameter. In pure stands on 
productive sites, it is estimated that red alder can achieve annual cubic volume growth 
rates of 14 m/ha in saw-log rotations of 30 to 32 years. Because wood stain and decay can 
develop rapidly in cut trees, red alder logs should be either be processed quickly or stored 
in fresh water until milling.  

Propagation  

Red alder can be propagated from seeds, cuttings, and mound layering. Depending on 
location, seeds ripen between early September and mid-October. Maturity can be checked 
by twisting cones lengthwise; if it twists easily, and the scales part slightly, the seeds are 
mature. Harvested cones should be dried under warm conditions with good air circulation. 
Large-scale extraction is done by tumbling the seeds, then passing them through a screen 
for cleaning. For short-term storage, refrigeration is adequate; for long-term storage, seeds 
must be dried and stored in moisture-proof containers at -12 to -13°C. Seeds are best sown 
in the spring and does not require stratification. To ensure germination, seeds should be 
covered only lightly and provided with plenty of water and a low-nitrogen, high-
phosphorous fertilizer. Production of red alder seedlings is normally trouble free.  

Softwood cuttings from young trees (<7 years) can generally be easily rooted. More than 
50 percent of cuttings from one- to three-year-old plants will root within six weeks after 
treatment with 2000�8000 ppm IBA. Cuttings should be 6�12 cm long and 2�4 mm in 
diameter. Stick 2�4 cm deep in a moist perlite:vermiculite (1:1) mix and keep at 25°C until 
rooting occurs; then transplant to a perlite:vermiculite:sandy loam (1:1:1) mix and keep in a 
greenhouse with day and night temperatures of 21°C and 15°C respectively. Harden off and 
store in a cold room over winter for planting out in the spring. 

Red alder can also be propagated by mound layering. Seedlings are cut to cause sprouting 
from the stump. When the sprouts are a few months old, cover the stump and the base of 
the sprouts with soil. Sprouts will form roots, and each sprout can be cut from the stump 
and transplanted at the end of the first growing season. Naturally growing seedlings of 
about a metre or less can also normally be successfully transplanted.  

Economic Uses 

Red alder can be used in the production of solid wood products, such as furniture, 
cabinets, pallets, and flooring. It has also been used to produce plywood and paper 
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products. The wood is highly rated as firewood because it does not spit or crack. 
Although not considered particularly attractive as a landscaping species, red alder is an 
extremely important restoration species, especially for riparian areas. Red alder is also 
one of the two best species of trees in BC (the other is birch) for log production of 
shiitake mushrooms. 

Notes 

Through their nitrogen-fixing ability, a stand of alders can contribute up to 320 kg/ha of 
nitrogen each year. The improved soils under alder are noteworthy for their rich 
understorey of grasses, sedges, and ferns, and the limited presence of acid-loving species 
such as salal. 

First Nations on the coast made extensive use of red alder. It was carved into different 
items, the inner bark was eaten as a food, and the bark was used as a potent medicinal. 
The bark can also be used to create an orange to dark red dye. Native people sometimes 
dyed their fishing nets with alder bark dye to make the nets invisible to fish. Because it 
lacks pitch, red alder wood is still considered to be the best fuel for smoking salmon and 
other fish. 

Related Species 
Sitka alder (Alnus viridis ssp. sinuata) 

A hardy large shrub or small tree up to 8 m in height. Native to BC, Sitka alder is found 
mainly south of 55° N; north of that line it is found mainly west of 130° W. In the 
northeast of the province, small alders to 4 m are likely green alder (Alnus viridis ssp. 
fruticosa). Sitka alder is fast growing and considered to be moderately shade tolerant but 
grows best on well-drained soils with abundant moisture in full sun. Hardiness Zones 1�4. 

Although too small to use for lumber, the wood can be used for firewood and for 
smoking fish. Like red alder, Sitka alder is an excellent species for reclamation purposes 
because of its nitrogen-fixing abilities. As a pioneer species, it is one of the first trees to 
appear after logging, fires, landslides, and other disturbances. 
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Red-osier Dogwood (Cornus stolonifera) 

Description  

Deciduous, spreading, multi-stemmed shrub, 1�6 m in height. Stems generally smooth, 
with young stems turning bright red after frost. Leaves are opposite, 5�10 cm long, oval to 
elliptical, with prominent, curving veins. Leaves turn red in autumn before they fall. Small 
flowers are creamy white, held in a dense, flat cluster at stem ends. Bluish-white fruits 
(technically �drupes� because they have only one seed) are small (7�9 mm long) and 
inedible. Demonstrates rapid growth on good sites. 

Habitat  

Red-osier dogwood is widespread in BC, absent only from some exposed coastal areas. 
Characteristic species of moist to wet, swampy and streamside sites; also found in open 
forests, forest margins, and on disturbed sites. Generally at low to middle elevations. 
Often found in association with alders and willows.  

Management Considerations 

Red-osier dogwood prefers wet sites with acid soils but is adaptable to a fairly wide range 
of conditions. Will grow in full sun to partial shade; considered to be moderately shade 
tolerant. Able to tolerate extremely cold temperatures. In agroforestry applications, very 
well-suited to riparian zone plantings. Tolerates seasonal flooding and demonstrates 
excellent soil-binding qualities. Could be utilized in all agroforestry systems provided 
adequate levels of moisture are present (will not tolerate drought), and that shading is 
moderate. Annual pruning is necessary to produce the best stem colour. 

Harvesting Considerations  

If harvesting for floral market, young stems should be harvested after cool fall and winter 
weather which causes colour to deepen to a striking, bright red. Aggressive harvest of 
stem or the entire top of the plant will stimulate new growth and branching the following 
year. Plants have re-grown as much as 60 cm one year after cutting. This new growth is 
superior wildlife forage, compared to old woody stems. Note that whole plants should 
never be harvested from riparian zones. 

Propagation  

Red-osier dogwood can be propagated by seed and cuttings. Fruit is collected in August 
and September; stripping or shaking the stems are the quickest and easiest methods of 
collection. The fruits (�drupes�) can be planted immediately in flats, or the seeds can be 
cleaned, dried, and stored at 3�5°C in sealed containers for up to four years. Seeds appear 
to do best if planted in the fall. If seeds are to be spring sown they should be stratified 
first at 3�5°C for 60�90 days. Germination may occur over a fairly lengthy period.  

Red-osier dogwood naturally colonizes sites by layering: stems will root where they 
touch the ground. Cuttings root easily, even without rooting hormone. Take 5�8 cm 
cuttings from the branch tips in late summer, or 0.5�1 m whips of one-year-old wood 
during dormancy (November through March). Stick in a perlite:vermiculite (1:1) mixture 
and place on a mist bench at 21° C. After rooting, transplant into regular potting soil. 
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Economic Uses 

The chief economic use of red-osier dogwood is as a landscaping and reclamation plant. 
Demand is high for the plant for a variety of purposes, including large-scale plantings 
around buildings and on highway verges. Favoured for many uses because of its excellent 
ability to control erosion, particularly on stream banks. Red-osier dogwood is one of the 
preferred species for small-scale basket and rustic furniture manufacture. A small floral 
industry market also exists for the bright red fall stems.  

Notes 

Red-osier dogwood is also known as Cornus sericea. A few different cultivars are 
available, among them �Flaviramea� (with a yellow twig colour), �Kesselringi� (purple 
twig), and �Kelseyi� (with a lower habit). 

Red-osier dogwood is a very important winter browse for moose, deer, and elk, and the 
fruit are eaten by a number of bird species. Browsing tends to induce sprouting and an 
increase in plant density.  
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Salal (Gaultheria shallon) 

Description  

Broad leaf evergreen shrub, 0.2 m to 5 m. Leathery leaves are alternate, oval, 5�10 cm 
long with pointed tip and finely toothed margins. White or pink urn-shaped flowers  
7�10 mm long hang in clusters of 5 to 15 from branch tips. Berries are 6�10 mm across, 
edible, purplish black and covered with tiny hairs.  

Habitat  

Found from sea level to mid-elevations; predominately coastal, preferring humid climates 
and mild temperatures. Among the most common forest understorey shrubs in coastal 
BC, forming an almost impenetrable thicket in some areas. Will tolerate a wide range of 
soil types, but prefers well-drained, acid soils. It grows best in part shade, requiring some 
sun to bear fruit; will tolerate full sun. Salal is commonly found in association with 
coastal stands of Douglas-fir and western hemlock. 

Management Considerations 

Salal�s role in agroforestry systems is as a component of shade and forest farming 
systems, and/or as part of a riparian buffer. The most likely reason to manage salal as part 
of an agroforestry system is its eventual or on-going harvest as a floral green. To meet the 
needs of that market, salal requires adequate shade to produce the deep green foliage 
required by the industry. The canopy closure needed to create the proper conditions is in 
the 60% range. Too much shade and the stems will likely become spindly and the plants 
will eventually die (probably over 80% closure), too little, and the leaves will lighten 
until they eventually take on a sun-scalded appearance. Some thinning of the overstorey 
may actually be desirable if it serves to increase the vigour and cover of the plants.  

There is limited information on how best to manage salal; partly this is because salal has 
usually been considered a �competitor� with conifers and in need of control. The 
information that is available suggests pruning will likely lead to an increase in stem 
density, a desired result for an on-going harvest. Nitrogen fertilization, on the other hand, 
may increase leaf production but not shoot growth, and therefore not be economically 
worthwhile.  

Harvesting Considerations  

Only salal grown under the tree canopy in diffused light is harvestable. Leaves should be 
dark green and free of blemishes. Two lengths are harvested: �regular�: 24�30 inches 
(60�75 cm) and �tips�: 18�20 inches (45�50 cm). Tips are the most commonly harvested 
size. Weather permitting, salal is harvested year-round except during the growing season 
(mid-spring to mid-summer). Keep salal moist and cool until it reaches the buyer. 

Propagation  

Salal can be grown from seed, hardwood and rhizome cuttings, and by layering. Seedlings 
under 6 inches (15 cm) can be transplanted. Seed is collected in August through October. 
Separate tiny seeds from fruit using a very fine mesh (panty hose works well). Sow seeds 
in small pots filled with a mix of sand, rotted leaves and loam. Protect newly germinated 
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plants from late frost. Hardwood cuttings root very slowly. Take 15 cm cuttings from 
current year�s growth. Make two 2.5 cm slits at the base of the cutting and dip in rooting 
hormone. Place in fine perlite and keep at 20°C until cuttings produce roots. 

Economic Uses 

The harvest of salal in the Pacific Northwest for the floral greenery market is likely worth 
more than $100 million annually (BC, Washington, and Oregon). Vancouver Island�s 
share of the industry is in the $10s of millions. Salal took over from sword fern as the 
main floral green beginning in the 1950s. Its glossy green leaves and excellent keeping 
qualities make it ideal for use with cut flowers. Salal is exported to the US then on to 
Europe or Asia, or is exported directly. Salal bound for Europe generally passes through 
the Amsterdam floral market and is distributed from there. When grown in favourable 
conditions, salal is an extremely handsome plant that is often used as a landscaping 
specimen. Berries can be made into delicious jams and jellies. The commercialization of 
berries and processed berry products is still in its infancy.  

Notes 

Salal stems can be preserved and dyed in glycerin. The resulting stem and leaves are 
supple, pliant and glossy in appearance. The stem is simply stood up in a glycerin 
mixture and allowed to take up the liquid; vegetable dyes can be added to the mix to 
colour the leaves. The preserved stems can then be used in permanent wreaths or 
marketed much as you would do for dried flowers. 
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Saskatoon (Amelanchier alnifolia) 

Description  

Saskatoon is a deciduous shrub ranging from 20 cm tall to tree-like specimens 6 m tall. 
Spreads by underground stems to form thick colonies. Smooth bark is dark grey to 
reddish. Leaves are thin, alternate, 2.5 to 5.0 cm long and oblong with regularly toothed 
margins on the upper portion of the leaf. Showy white flowers have five long petals and 
are carried in ragged clusters of three to 20. The sweet, edible fruit is a small, blue-black 
pome (apple-like) with a white bloom. 

Habitat  

Widespread and common at low to mid elevations but can be found up to 2750 m. More 
scattered on the coast than in the interior. Sun or part-shade on moist to dry sites; can 
thrive on a wide range of soil types.  

Management Considerations 

Saskatoon prefers well-drained, deep, sandy to medium loam soils. This species preference 
for forest edge habitat and tolerance for a wide range of moisture conditions make it useful 
in an number of agroforestry applications such as windbreaks, intercropping, and fencelines 
or open riparian buffers. Where possible, its recommended that saskatoons be planted on a 
gentle slope to allow for air drainage. Protection from the wind can also benefit the plants. 

Saskatoons benefit from regular pruning to maintain the health of plants and to improve 
fruit yields and quality. Properly pruned orchards may last more than twice as long as 
orchards where pruning is neglected. The objective should be to create plants with open 
centres and vigorous shoots. A considerable amount of work has been done on managing 
saskatoons, especially in Saskatchewan. 

Harvesting Considerations  

Saskatoons bear fruit in their third year. It is recommended that flowers be removed that 
year to allow plants to grow vigorously. A fair crop will be produced in year four with 
full production by year seven. A mature bush should produce 2 kg of fruit, but some 
produce much more. Immediate cooling post-harvest is essential to increase the shelf-life 
of the fruit. 

Propagation  

Saskatoons can be propagated by tissue culture, root cuttings, division, or by seeds. Root 
cuttings should be taken when plants are dormant�usually December through February. 
Select one-year-old roots from as close to the plant crown as possible. Trim cuttings to 
5 cm with a horizontal cut at the proximal end (end closest to plant crown) and an angled 
cut at the distal end (end nearest root tip). Treat with fungicide and stick all the way in 
with the proximal end at soil level. Cover with perlite. To grow from seeds, macerate 
fruit in water to extract seeds, then air-dry. Plant seeds 1 to 2 cm deep in August, cover 
with sand to prevent soil crusting. Alternatively, you can stratify the seed in moist sand 
for 120 days at 5°C. Germination may not occur until the second spring after planting.  
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Economic Uses 

Saskatoons are used as jam, jellies, and syrups, pie fillings, and in candies. They can be 
eaten fresh, canned or dried. Saskatoon has become an important alternative commercial 
horticultural crop in the prairie provinces over the last 20 years with 500 to 800 ha under 
production. Current demand for the fruit exceeds supply. British Columbia is in the early 
stages of commercial production development with roughly 2 ha under production. There 
are a number of selected varieties, such as Martin, Northline, Smokey, and Thiessen.  

Notes 

The saskatoon has yet to be truly domesticated. The selections currently being grown and 
tested for their yields have been chosen from the wild as material worthy of more 
examination. Growers wishing to establish a saskatoon orchard are advised to plant a 
minimum of three different cultivars. The different flowering patterns and differences in 
resistance to insects and disease should help to achieve fairly consistent yields from an 
operation. Because the industry is in its infancy, growers can also make potentially 
valuable contributions by keeping their eyes open for individual bushes that appear to 
have desirable characteristics worth a second look. 
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Sea Buckthorn (Hippophae rhamnoides) 
Description  

Deciduous, fast growing, usually spine-covered shrub, 2�5 m in height. Bark is rough, 
dark gray to black in colour. Leaves are lance-shaped, light green above and silvery-gray 
underneath. Sea buckthorn is dioecious: male and female flowers occur on different 
plants. Sex cannot be determined until flowering. Fruiting begins at three to four years of 
age. Small yellow flowers appear on female plants before the leaves in the spring; if male 
plants are present in the stand, attractive orange-red edible berries 7�8 mm in diameter 
appear by the end of August and can remain on the plants throughout the winter. Mature 
female shrubs produce from 3 to 5 kg of berries. 

Habitat  

Native to Eurasia but widely grown on the prairies. Tolerant of a wide range of growing 
conditions, including a temperature range from -43 to +40°C. Most natural populations 
grow in areas receiving 400�600 mm of precipitation annually. In its natural range in 
Europe, it is often found growing on river banks and coastal dunes.  

Management Considerations 

Adapted to a wide range of soil types, cold hardy and tolerant of high soil pH (8.0). Best 
growth observed on deep, well-drained, sandy loam soils, pH of 5.5 to 7. Once estab-
lished, sea buckthorn is drought resistant. Will not tolerate poorly drained soils. Drought 
conditions during flowering and young fruit development may sharply reduce yields. An 
interesting feature of this plant is its nitrogen-fixing ability. Adequate amounts of 
phosphorous are essential for good plant growth.  

Potential agroforestry applications include: windbreaks, intercropping, fencelines, and open 
riparian buffers. Shade intolerant. Fruit yields greatly influenced by exposure to sunlight. 
Sea buckthorn has been used on the prairies for enhancement of wildlife habitat, farmstead 
protection, erosion control, and reclamation of marginal land. Plant thorniness indicates 
potential as a useful stock hedge. An extensive root system and aggressive nature means 
plants do well on steep slopes where soil retention is needed. Because it is dioecious, 
planting design is important for sea buckthorn fruit yield. Russian research indicates that 
one male:female mixed row (every fifth plant is male and males make up 6�7% of the total 
plants) for every two female rows provides the highest orchard yields. Moderate pruning 
has been shown to increase yield and fruiting life. Black plastic mulches are recommended 
for weed control and moisture conservation for the first three to four years. 

Caution: Concerns have been expressed regarding the invasive nature of sea buckthorn. 
There is considerable risk of it escaping from cultivation, as has been seen with Russian 
olive (a relative of sea buckthorn) in some areas. If you decide to cultivate sea buckthorn, 
please ensure you do not add to the growing problem of exotic species in BC ecosystems.  

Harvesting Considerations  

Harvesting is the main constraint to large-scale production of sea buckthorn fruit, made 
difficult by plant thorniness, short fruit �stem,� and the relatively firm attachment of the 
fruit to the plant. Average harvesters can pick 7 kg of berries in one hour. Research done 
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on mechanical harvesting has tended to focus on branch cutting, followed by various 
removal methods of varying efficiency. Mechanized harvesting is only practical on large 
acreages. Depending on end use, harvesting may also be delayed until a hard freeze when 
the frozen fruit can be beaten off the plant. More mature, frozen product is not suitable for 
the fresh fruit or juice market; however, little variance has been noted in the presence of 
active ingredients in the frozen pulp or seeds. Fresh market berries should be sold within 
five days, but the fruit also freezes very well. Leaves for tea should be harvested in late 
June to mid-July from male plants only so as not to disturb fruit set on the female shrubs. 

Propagation  

Sea buckthorn is most commonly propagated by seed, softwood or hardwood cuttings, and 
root cuttings and suckers. Seed propagation is simple and produces large numbers of 
seedlings at low cost but are quite variable in nature. Mature fruit should be collected in 
September and macerated to remove the pulp; seeds should be air-dried prior to field 
sowing. Sow seeds 1 cm deep, 100 seeds/m in mid-October and cover the seedbed with 
sand to prevent crusting. To sow in spring or in a greenhouse, seeds must first be stratified 
in moist sand for 90 days at 5°C to break dormancy. Propagation by cuttings produces 
plants with the same characteristics (including sex) as the parent plant. Cuttings will bear 
fruit one to two years sooner than seed-grown plants. Hardwood cuttings 15�20 cm long 
should be taken from the previous year�s growth during dormancy. Two-thirds of the 
cutting�s length should be placed in water (changed daily) for seven days until root 
formation begins. Transplant to pots for one to two months of growing on for best results. 
Softwood cuttings show high success rates (95%+). Cuttings taken in May/June should 
have all but their top two to four leaves removed. Dip cuttings in rooting hormone before 
planting in sand or perlite. Adequate moisture (misting) is important for best results.  

Economic Uses 

Sea buckthorn products are widely used in Europe and Asia for their nutritional and 
medicinal value. The berries are among the most nutritious and vitamin-rich fruit known, 
with significant amounts of vitamins, carbohydrates, proteins, organic and amino acids, 
and trace elements. Processed products include: juice, jelly, liquors, beer, ice cream, and 
candy products. At this point, North American markets for sea buckthorn are uncertain. 
Export to European and Asian markets may be possible, although widespread production 
already exists in those areas. A study done on medicinal and aromatic plants which can 
be grown in the Interior of BC found no current interest in sea buckthorn in the herbal 
products industry in North America. Therefore, further research into markets for sea 
buckthorn is recommended prior to investment.  

Notes 

The Latin name �Hippophae� meaning �shining horse,� is a reference to the practice in 
ancient Greece of adding sea buckthorn leaves to horse fodder in the belief that it would 
lead to weight gain and a shiny coat. It is estimated there are as many as 500 000 hectares 
of sea buckthorn planted in China, Mongolia, and Russia. Research is underway at the 
PFRA Shelterbelt Centre in Indian Head, Saskatchewan to develop superior fruiting 
cultivars of sea buckthorn and to develop appropriate orchard management techniques for 
commercial production. The development of thornless varieties is a must in the long run 
for various reasons. 
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Sitka Spruce (Picea sitchensis) 

Description  

Large tree, commonly grow to 70 m tall and 2 m through the base. Horizontal branches 
with drooping branchlets. Thin grey-brown or reddish-brown bark chips off in scales 
which form a mound at the base of mature trees. Extremely sharp 1�2 cm needles are 
yellow or blue-green. Seed cones are 5 to 8 cm long with thin, wavy scales; colour ranges 
from yellowish to reddish-brown, maturing to brown. Pollen cones are red. Sitka spruce 
is the largest spruce in the world; the tallest recorded individual (in Carmanah Pacific 
Park on Vancouver Island) is 92 m in height. 

Habitat  

Sitka spruce is restricted to a narrow band along the coast, usually not far from tidewater. 
It is an area with high precipitation, relatively mild winters, and cool, moist summers. 
Sitka spruce grows in pure or mixed stands, usually on moist, well-drained soils from sea 
level to 700 m (at timberline in the Queen Charlotte Islands). It prefers soils rich in 
phosphorus, magnesium, and calcium, and is highly tolerant of salt spray. In mixed 
stands, Sitka spruce is found with western hemlock, western redcedar and yellow-cedar. 
Associated understorey species include deer fern, horsetails, blueberries, and mosses. 

Management Considerations 

Sitka spruce demonstrates the best growth on deep, moist, well-aerated soils. Good 
drainage is important; Sitka spruce performs poorly on swampy sites. Often found on 
acidic soils with a pH range of 4.0 to 5.7.  

Within its somewhat limited range in BC, Sitka spruce has potential in all agroforestry 
systems. It is an excellent choice for riparian buffers at low elevation, coastal sites. 
Depending on the site, Sitka spruce may develop a spreading, shallow root mat that could 
be incompatible with an intercropping system. However, on sites with good drainage and 
depth to water table, Sitka spruce has demonstrated a deep, narrow-rooting habit. Sitka 
spruce is considered to have intermediate shade tolerance. It is more tolerant of shade 
than Douglas-fir, but less tolerant than western hemlock. Blowdown is the most serious 
damaging agent of Sitka spruce, partly due to its location on exposed coastlines on sandy 
soils, but also because of its, at times, shallow-rooted nature. Sitka spruce will not 
tolerate extended periods of flooding. 

Harvesting Considerations  

Growth in height of Sitka spruce is slow for the first few years of life, but accelerates 
rapidly thereafter. Trees on average coastal sites can be expected to reach more than 27 m 
in height 50 years after reaching breast height. 

Propagation  

Collect cones as they ripen from mid-August to mid-September to avoid seed loss. Dry in 
a kiln for six to 24 hours or in well-ventilated sacks for three to four weeks. Shake or 
tumble cones to release seeds. Seeds can be stored at 0�2°C for several years in sealed 
containers. For uniform germination, stratify for 30 days in cold, moist conditions. Sow 
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0.5 cm deep in the spring and cover with a thin layer of mulch. Vegetative propagation by 
layering does occur naturally, usually at the edges of bogs. Stem cuttings can be rooted. 
Current year shoots root more easily than cuttings from older branches. 

Economic Uses 

Sitka spruce is a valuable timber species. Its wood is light, soft, strong, and flexible, 
making it a useful species for general construction and shipbuilding, as well as for pulp. 
The resonant qualities of Sitka spruce result in it being used extensively in the 
construction of musical instruments such as pianos, violins, and guitars. Spruce are 
occasionally used for Christmas trees, but suffer from poor needle retention once they�re 
cut. Therefore, spruce should only be sold as live Christmas trees. 

Notes 

A quick way to identify Sitka spruce is to grab a branch in your hand; the stiff, sharp 
needles pointing out in all directions will be painful to hold. Among coastal First Nations, 
the sharp needles were believed to give it special powers for protection against evil 
thoughts. Sitka spruce roots were used by northern coastal peoples to make water-tight 
hats and baskets.  
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Subalpine Fir (Abies lasiocarpa) 

Description  

Subalpine fir can grow as tall as 50 m but is more typically 20�35 m tall. It is distin-
guished by a long, narrow, conical crown capped by a conspicuous spike, though in 
exposed subalpine sites it can be stunted or prostrate. Needles are blue-green with a white 
band on the upper surface and two on the lower. Most of the blunt needles turn upward 
with a few growing on the underside of the branch. Male flowers hang in clusters from 
the axils of the needles on the lower branchlets. Male cones are small, blue and produce 
pollen in late spring to early summer. Single, erect female flowers are found high in the 
crown and produce blue cones 6�10 cm long. Cones disintegrate as scales fall away with 
the large, winged seeds, leaving only a central, spike-like axis. Smooth, grey bark is 
pocked with resin blisters in young trees; in older specimens bark is broken into scales. 

Habitat  

Subalpine fir is found at high elevations between 600�2250 m throughout most of the 
interior and at low to mid-elevations in moister climates including the north coast. On 
interior mountains and plateaux, subalpine fir is often associated with spruce. Subalpine 
fir can be gown successfully at much lower elevations in agroforestry systems. Hardy to 
Zone 1. 

Management Considerations 

Subalpine fir grows well on a broad range of soil types. It is found on soils that are too 
wet or too dry for its common associates. It does well on lower slopes, alluvial 
floodplains, and glacial moraines; at high elevations it is found on well-drained, fine to 
medium-textured sand and silt loams. Subalpine fir is extremely shade tolerant and frost 
hardy and intolerant of high temperatures and drought. 

Subalpine fir has a number of potential applications in agroforestry, including in riparian 
management, intercropping and silvopasture systems (with protection), along fencelines, 
and as a component of windbreaks. It could be managed as a Christmas tree, or grown as 
a hedge along a fenceline or in a windbreak to provide quality boughs for the Christmas 
market. Because of its frost hardiness, shade tolerance, and ability to tolerate a broad 
range of soil and site conditions, subalpine fir provides opportunities for agroforestry 
systems in areas where other trees may fail to thrive.  

Harvesting Considerations  

Under closed-forest conditions, subalpine fir attains diametres of 30 to 61 cm and heights 
of 14 to 30 m, depending upon site quality and stand density. Trees larger than 76 cm in 
diameter and 39 m in height are uncommon. 

Subalpine fir grows slowly. Trees with as diametre of only 25 to 51 cm are often 150 to 
200 years old. Because the species is vulnerable to heartrot, many trees are culls or die at 
an early age. Subalpine fir is susceptible to windthrow. This tendency is attributed to a 
shallow root system; however, soil depth, drainage, and stand conditions all effect root 
development. 
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Subalpine fir will produce a marketable Christmas tree in eight to 12 years (different 
areas of the province) from a newly planted seedling. Well managed Subalpine fir bough 
farms should produce good crops of boughs for 100+ years. 

Propagation  

Subalpine fir can be propagated by seed or by layering. Cones open in mid-August to 
mid-October with seeds ripening from mid-September to late-October. Seeds are large 
and have a fairly low germination rate (34%). Stored seeds may exhibit embryo 
dormancy, broken by stratifying in moist peat or sand or peat at 5°C for 60 days. 
Germination and seedling survival is best on exposed mineral soil and moist humus, 
although subalpine fir germinates and survives on a wide variety of other seedbed types 
(duff, litter, and decaying wood). Seedling survival is enhanced when grown in shade. 
Seedlings will tolerate high solar radiation; however, they are susceptible to heat and 
drought. The lower branches of subalpine fir will take root in the soil�a form of 
vegetative reproduction called �layering.� 

Economic Uses 

Subalpine fir is harvested for its wood which is used for plywood veneers, crates, pulp, 
and lumber. This tree also has good potential for the Christmas market. Its densely needled 
branches and blue-green foliage produce spectacular Christmas trees and boughs. Bough 
farming this tree has the potential to be a very profitable business. 

Notes 

Balsam woolly adelgid attacks all true fir (Abies) species, however, subalpine fir is more 
sensitive than most to this serious insect pest. This pest has infested the Fraser Valley and 
southern Vancouver Island. To help prevent the spread of this pest, all Abies species must be 
grown under permit in BC. Sale and movement of cut trees or foliage is prohibited between 
January 31 and November 1 anywhere in BC. Abies species grown inside this infested zone 
are not permitted to be shipped outside the zone. Trees grown outside the infested zone can 
be freely moved anywhere in BC. Contact the MAFF Nursery Specialist for more 
information and for permits. 
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Sugar Maple (Acer saccharum) 

Description  

Deciduous, medium-sized tree, grows to a height of 30 m or more, with a dense, 
spreading crown. Young trees have smooth grey bark, developing furrows and irregular, 
thick, vertical plates with age. Leaves are 7.5�12.5 cm wide, five-lobed, with a bright 
green upper surface and a paler underside. Flowers bloom one to two weeks before leaves 
emerge. Seeds held in large papery wings (samaras), 20 to 27 mm in length and 7 to 
11 mm wide. Shallow rooted. Sugar maple is a relatively long-lived species, capable of 
living well beyond 200 years, and is relatively free of disease and insect pests. 

Habitat  

Not native to BC, sugar maple�s natural range in Canada extends eastward from the 
extreme southeast corner of Manitoba, through central Ontario, the southern third of 
Quebec, and all of New Brunswick and Nova Scotia. Naturally occurs in regions with 
cool, moist climates. In northern parts of its range, January temperatures average about  
-18°C and July temperatures about 16°C. In southern areas, temperatures average about 
10° C in January and 27°C in July. Extreme lows in the northern part of its range may dip 
below -40°C. Annual precipitation ranges from 510 mm to 2030 mm, with a growing 
season ranging from 80 to 260 days. Sugar maple grows on a variety of soils and site 
conditions, but grows best on moist, deep, well-drained loams with a pH of 5.5 to 7.3. It 
will not tolerate excessively wet or dry sites.  

Management Considerations 

Sugar maple will only thrive on sites with fertile, well-drained soils. It will grow on a 
range of other sites, but its unlikely growth rates on poor sites will be adequate to justify 
the expense of land preparation and planting. Under natural conditions, sugar maple 
regenerates under heavy shade and early growth rates are slow. It may take a few years 
before roots actually move from under the leaf litter surface down into the mineral soil. 
Sugar maple is considered to have moderate shade tolerance when mature, and an ability 
to compete with other trees for moisture and nutrients even under fairly dense stand 
conditions. 

Spacing of seedlings during planting depends to some degree on the end use planned for 
the trees. Trees being grown for lumber should be planted at relatively close spacing to 
minimize the degree of forking and increase the percentage of recoverable timber. Trees 
being grown for tapping are best grown further apart�10 m is suggested as the final 
spacing for trees of tapable size (about 100 trees/ha). Open field plantings have high 
survival rates, but often demonstrate poor growth because of seedlings� inability to 
compete with herbaceous vegetation. For good growth, planted maples require good 
weed control until they develop strong root systems and grow above their weedy 
competitors. Various methods of weed control may be used, including herbicides, mulch, 
shallow cultivation (less than 3.5 cm), or frequent mowing. Sugar maples can be 
damaged by some herbicides. Timing is also important: research indicates that survival 
and growth is vastly improved by planting very early in the spring. 
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In agroforestry applications, sugar maple has potential in intercropping systems, in 
fenceline plantings, and as the overstorey tree in forest farming systems. Because of a 
sensitivity to flooding, it does not appear to be appropriate for riparian plantings where 
flooding could be a factor. Grazing animals and sugar maples have also been suggested 
as poor combinations, although this may depend on the amount of protection provided to 
trees. Apart from annual crops, sugar maples can also be intercropped with longer-lived 
perennials and tree crops. Interplanting with �nurse� tree species has also been suggested; 
these trees would help control weeds, improve crop tree form, and reduce wind. 
Leguminous trees such as alder will enhance soil fertility. Nurse trees would be harvested 
once the maples reach a larger size. Sugar maple has been planted quite extensively as a 
roadside tree in eastern North America. These trees are often tapped, and many producers 
believe roadside trees to be above-average producers in comparison to forest trees. 
Higher sap production is believed to result from roadside trees� larger crowns and root 
systems. If these observations are correct, a system that produces healthy, vigorous, 
large-crowned trees will create a productive �sugarbush.� 

Harvesting Considerations  

Height growth in sugar maples usually ceases or becomes negligible by about 140 to 
150 years of age; diameter growth continues but at a decreasing rate with age and size. 
Sugar maples can be grown to tapable size by 30 years or less on good sites. Any healthy 
tree larger than 25�30 cm dbh can be tapped. Tapholes should be drilled with a slight 
upward slant (approximately 10 degrees) to minimize sap collecting in the taphole 
between runs. Minimizing the amount of sap standing in the tapholes reduces the risk of 
microorganism contamination and of freezing sap loosening the spouts. Immediately after 
drilling the taphole, a spout should be gently but firmly seated in the hole. Do not use 
excessive force. Pounding in the spouts can split the bark and wood, leading to leakage 
problems and slow healing of the taphole. Splitting happens more often when trees are 
frozen; if possible, do not tap frozen trees. 

Sap flows are at their greatest in late winter and early spring during the months of 
February, March, and April. Good flows can be expected when warmer daytime 
temperatures are followed by below freezing periods at night. The first sap flows of the 
season usually have the highest sugar content. Various methods are used to collect the 
sap, including buckets (with lids to prevent contamination), and plastic tubing connected 
to central collection containers. After collection, the sap is boiled down in wood, gas, or 
oil-fired evaporators to produce a syrup. Sugar maple sap averages about 2.5% sugar; 
about 40 litres of sap are required to produce 1 liter of syrup. To prevent contamination, 
finished syrup should be �hot packed� at temperatures between 84 and 96°C (180 and 
200°F). Containers should be inverted immediately after filling and sealing to ensure the 
entire inside of the container is heat treated. Spouts must be carefully removed from 
tapholes immediately following the sugaring season and before the tree begins growth. 
Tapholes in healthy trees will usually close completely in one to three years.  

In-depth information is available on all aspects of tapping, harvesting, processing, and 
marketing maple syrup. A good source is the Alberta Sugarmakers� Association (e-mail: 
sugarmakers@canada.com).  

mailto:sugarmakers@canada.com
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Propagation  

Sugar maple can be propagated from seeds and cuttings. Seeds are mature when the 
samaras turn yellowish-green; they begin falling to the ground about two weeks after 
ripening, usually shortly before the leaves fall. For germination to occur, sugar maple 
seeds require moist stratification at temperatures slightly above freezing for 35 to 
90 days. Seeds can be fall sown at a depth of about 6 mm and covered with another 6 mm 
of sawdust. The nursery bed should be 50% shaded. Optimum temperature for 
germination is about 1 C, which is the lowest of any known forest species. Germination 
rates drop rapidly as temperatures increase, with little if any germination occurring above 
10°C. Average germination rates for sugar maple are very high (95% or more). 

Although cuttings can be successfully rooted, the timing of cutting collection is critical. 
Mid-June cuttings appear to give the best results. Cuttings should be stuck in a 
perlite:sphagnum moss mix (1:1) with intermittent misting. Cuttings can fail due to poor 
overwintering survival; to enhance survival, gibberellic acid (a growth hormone) should 
be used to force cuttings to break bud and produce a flush of new growth immediately 
after rooting.  

Economic Uses 

Sugar maple has a number of economic uses. Although the best known economic use may 
be maple syrup, sugar maple trees are also cut as saw logs, pulpwood, and firewood. The 
wood is strong, dense, and hard, and takes a good polish. It is in demand for furniture, 
flooring, and a number of specialty products, including spools, bowling pins, toys, shoe 
heels, and rulers. The maple syrup industry in Canada is worth in the range of $120 million 
annually and the sugar maple is the principal source.  

Notes 

Sugar maple is attractive as a syrup producer because of its high sap sugar content, and 
the late date at which it begins growth in the spring, leaving more time for productive 
tapping. Although the exact sap sugar content of trees will vary depending on factors 
such as genetics, site and weather, sugar maples average between 2.0 and 2.5% sap sugar. 
Sugar content in individual trees is consistent over a period of years. A sugar content as 
high as 7.4% has been attained through selective breeding of two parents with lower sap 
sugar contents. 
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Sword Fern (Polystichum munitum) 

Description  

Large, evergreen fern, with leaves (often called fronds) up to 1.5 m tall. Dark-green 
leaves arch upwards from a central clump; leaves are lance-shaped with alternate, 
pointed, sharp-toothed leaflets, each with a small lobe pointing towards the end of the 
frond. Leaves stay green for one year. In the spring, new leaves sprout as �fiddleheads� 
from the centre of the squat, woody, somewhat fuzzy rhizome. Roots are fairly shallow, 
dense, and fibrous. 

Habitat  

Sword fern is limited to coastal areas of the province. It is especially abundant and 
widespread in moist hemlock-redcedar forests from central Vancouver Island and the 
adjacent mainland south. Low to middle elevations. Usually grows in well-drained but 
moist, fertile, acid soils; often found on and at the base of slopes, and along stream 
bottoms. Normally not found in areas where the snow pack is deep or lasts for extended 
periods.  

Management Considerations 

In agroforestry applications, sword fern is best suited for forest farming and riparian 
systems. Sword fern is very shade tolerant. Will grow in full sun, but grows best in full 
shade to part shade conditions. Leaves from plants growing in the full sun are unlikely to 
be suitable for floral greenery harvesting. As suggested by its limited distribution, sword 
fern is not tolerant of extremely low temperatures. Once established, plants are fairly 
drought-tolerant, though they grow best with moderate to high amounts of moisture. 
Requires well-drained soils. 

Harvesting Considerations  

Only fronds growing on plants in the shade are harvestable. Fronds should be dark green, 
free from blemishes or discolouration, and 45�60 cm in length. Do not bend or break 
fronds. Fronds are normally sold 55 to the bunch, laid flat and straightened. For longer-
term storage or transport, fronds can be carefully wrapped in moist burlap and kept cool. 

Plants growing in the wild can usually be successfully transplanted. For easier digging 
around the base and to reduce moisture loss, fronds can be sheared to approximately 
15 cm in length. Do not allow the roots to dry out; plastic bags with handles are good 
containers for transporting specimens. Keep newly transplanted plants well-watered and 
in the shade. 

Propagation  

Sword fern can be propagated from spores and by division. Although commercial 
nurseries are able to produce spore-grown plants at a relatively low cost, this production 
method may not be practical for smaller-scale growers. Sword fern can be propagated by 
dividing large plants during the dormant season.  
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Economic Uses 

Sword fern currently has two economic uses: as a landscaping/restoration plant, and as a 
source of floral greenery. Demand for sword fern as a garden ornamental is high. Many 
of the larger plants used in landscaping�often of a considerable age�are actually wild-
collected rather than nursery-grown. Wholesale prices are in the range of $3.50 for 1 gal. 
size plants. Although the market is much smaller than it is for salal, sword fern fronds are 
harvested for use in floral displays. There also appears to be a small market for fronds 
that have been dyed and preserved in glycerin. 

Notes 

Sword fern had a variety of uses for coastal First Nations. The leaves were used for 
laying out food for drying and storage, as a protective layer in pit ovens, and as flooring 
and bedding. Some groups dug the large rhizomes and ate them as a starvation food in the 
spring. Cooked rhizomes were also used as a treatment for diarrhea.  
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Trembling Aspen (Populus tremuloides) 

Description  

Trembling aspen is slender, quick-growing tree that reaches heights of between 15�25 m 
and a diameter of between 0.3�0.6 m. Its leaves are smooth and ovate-shaped with a 
flattened stock that appears to make them tremble in a breeze. The bark is smooth and 
green, becoming furrowed with age, with dark scars around the trunk. Flowers appear in 
male and female catkins on separate trees. The male catkins are 2 to 3 cm long and the 
female 4 to 10 cm in length. Fruit is a light green to brown capsule covered with fluffy 
down. Its normal lifespan is about 60 years, with trees often succumbing to disease. Some 
hardy trees live up to 200 years. 

Habitat  

Trembling aspen is found throughout BC east of the Coast Ranges and in localized 
patches around the Strait of Georgia. It grows from sea level up to 3000 m. Preferred 
soils are well-drained, loamy, and rich in calcium. Trembling aspen appears as a pioneer 
species on sites disturbed by fire or logging. Often found growing in mixed forest stands, 
on forest edges, along waterways, and on the edges of dry grasslands. Hardy to Zone 1. 

Management Considerations 

Trembling aspen is a naturally occurring riparian tree providing slope stability and shade 
along watercourses. In an agroforestry situation, it would work well in a managed 
riparian system growing with varieties of berries and herbs. It can also be planted in 
windbreaks and shelterbelts but its short lifespan may be a consideration in this system. 
Although aspen stands produce abundant forage (three to six times more than typical 
conifer stands), it can be easily damaged by cattle or sheep grazing; silvopasture systems 
require careful consideration and planning. A short rotation even-aged forest farming or 
intercropping system could also be explored based on market potential. Aspen is easily 
damaged by wildlife (mice, hares, beaver, deer, elk, moose), making it susceptible to a 
large number of insect-borne pathogens. Trembling aspen is extremely shade intolerant.  

Harvesting Considerations  

Because trembling aspen is a fast-growing and short-lived tree, it produces timber and 
pulp best when it�s managed in even-aged pure stands. If a forest farming system is the 
goal, sites should be completely cleared prior to replanting. Trembling aspen responds 
well to thinning at a variety of ages (10, 20, and 30 years), potentially increasing its yield 
by up to 40%. Growth can also be enhanced through fertilization and irrigation. Natural 
pruning occurs when trees are planted closely enough to shade the sides of adjacent trees; 
long clear stems are normally produced by this method. 

Propagation  

Aspen reproduces very effectively through root suckering, although females do produce 
seeds that mature from late May to early-mid June. The best time to collect the cottony 
seed is about a week before the capsules open. A long pruner should be used to cut 
branches with the longer female catkins. Cut branches should be placed in water at a 
temperature of 8�10°C in a warm area with low relative humidity. As the capsules open, 
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the seeds should be removed and dried for three days at 24°C. The seeds can be viable for 
up to a year if they are stored at 5°C, with a moisture content of between 3�8%. Seeds 
should be surface sown in a very moist seedbed and watered frequently.  

To facilitate root suckering, the lateral roots should be collected during the tree�s dormant 
stage in the early spring and autumn. Early spring is best because of the ease of the 
collection process at that time of year. Roots that are 1�2 cm in diameter and 2.5 cm in 
length should be planted 1.3 cm deep in vermiculite in a greenhouse and left to sucker for 
about six weeks. These suckers can then be planted in a vermiculite:perlite mixture until 
rooting occurs in another two to three weeks. After rooting they should be transplanted 
again to a peat:vermiculite mixture and allowed to grow. Optimum growing temperature 
is between 15 and 25°C. 

Economic Uses 

Although aspen�s wood is relatively light and weak, it still has economic potential. 
Potential products from the trembling aspen include pulp, waferboard, particleboard, 
lumber, studs, veneer, plywood, fence posts, shingles, chopsticks, and aspen flour. 
Recently, there has been particular interest in using trembling aspen for oriented 
strandboard (OSB). Its wood is especially useful for playground construction and sauna 
benches because the wood does not splinter. Whole tree aspen chips can be processed 
into a nutritious animal feed (Muka) when they are grown in dense stands at a rotation of 
between 25�30 years.  

Notes 

First Nations had a variety of uses for the trembling aspen, using it for everything from 
tent poles to liners for cradles. Branches were boiled to make a cleaning solution for 
guns, traps, and buckskin. This same solution was also used to wash with. Aspen also 
provides habitat for a great range of mammals and birds, and the tree�s brilliant yellow 
fall colours create a spectacular contrast to the dark green of their neighbouring conifers. 
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Western Hemlock (Tsuga heterophylla) 

Description  

Large evergreen tree, 30�60 m in height, with drooping leader and feathery branches. 
Rough, reddish-brown bark on young trees; thickens and becomes furrowed in mature 
specimens. Short, flat, rounded yellowish-green needles vary in length from 6�22 mm, 
the underside silvery and etched with two fine lines of stomata. Abundant seed cones are 
1�2 cm long, maturing from purplish green to grey brown. Pollen cones are small and 
numerous. 

Habitat  

Western hemlock is often the dominant species along the Coast Mountains and on coastal 
islands, from sea level to mid elevations. It is also found in the wet belt on the west side of 
the Continental Divide of the Rocky Mountains as far north as Prince George. Western 
hemlock thrives in mild, moist climates; in drier areas, its normally confined to northerly 
aspects, bottom lands, and seepage sites. Will grow on a range of soils, as long as there is a 
significant organic content; well-adapted to growing on humus and decaying wood, and 
often found growing on �nurse� logs. Because of its shade tolerance, western hemlock 
frequently forms a dense understorey in mature forests.  

Management Considerations 

Western hemlock grows best on deep, moist and well-drained soils with a high organic 
content. Gravel sites lacking significant amounts of organic matter are poorly suited for 
hemlock. Nitrogen-rich, well-aerated, somewhat acidic (pH 4.5) soils provide the best 
sites. Although western hemlock may tolerate some fairly severe temperature extremes, 
average temperatures within its natural range can be described as moderate. 

Western hemlock is suited to a number of agroforestry systems, including riparian areas, 
forest farming, silvopasture systems, and fenceline plantings. It is among the most shade-
tolerant conifers in the province. Seedlings regenerate well in dense shade. Even after a 
lengthy period of suppression, trees respond well when released from competition. If not 
thinned, the dense canopy often formed in middle-aged hemlock stands prevents many 
other plants from growing underneath.  

Although well-suited to planting in riparian areas, hemlock will not do well on sites with a 
high (less than 15 cm below the surface) water table. On open sites, care must be taken 
that seedlings do not dry out and die. It has been suggested that seedlings perform better 
with some shade in their first year. The shallow rooting characteristics of hemlock suggest 
that it is not well suited to intercropping systems. Shallow rooting also makes it vulnerable 
to blowdown, fire damage, and damage caused by machinery run too close to the trees. 
Western hemlock is not very drought or frost tolerant.  

Harvesting Considerations  

Once established, the growth of western hemlock is quite rapid and stands are highly 
productive. Stands of western hemlock commonly outproduce Sitka spruce and Douglas-
fir, two species with which it is often found. One hundred-year-old stands with average 



Part 3 Crop Sheets 

 Crop Sheets     267 

site indexes have a volume of about 1228 m3/ha. On the best sites, yields may exceed 
1848 m3/ha. 

Propagation  

Western hemlock can be propagated from seeds and vegetatively. To propagate from 
seeds, cones should be collected as they mature in September or October from tree tops 
using a pole pruner, by climbing, or by taking cones from felled trees. Cones can be dried 
in a few days up to a few months in well-ventilated bags. Place cones in a kiln for 
48 hours then tumble or shake to remove the seeds. Seeds will remain viable five or more 
years stored at -5 to 0°C. Soak seeds in cold water for 24�26 hours, drain excess water 
and cold stratify 21�42 days. Surface sow in spring. Western hemlock can also be 
propagated by layering and cuttings.  

Economic Uses 

Western hemlock wood is used extensively in millworked pieces such as windows, doors, 
banisters, and other machined work. Strength and nailing characteristics of the wood 
make it a preferred species for general construction use. It is also one of the best 
pulpwood species. Mountain hemlock (T. mertensiana) is occasionally cut and sold for 
Christmas greenery. 

Notes 

Western hemlock�s versatility, rapid growth, and potential for management have led to it 
being called the �Cinderella of the Northwest.� The highest growth rate ever recorded in a 
temperate forest ecosystem�36 tonnes/ha/year�was recorded in a young (17 years old) 
hemlock forest. First Nations had many traditional uses for the tree. The wood was 
carved, the bark used to make dyes, and more than one part of the tree was used 
medicinally. Boughs were also used to collect herring roe. Bundles of boughs were tied 
together and lowered into the ocean near river estuaries. After the herring spawned the 
boughs were collected and the roe scraped off. 
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Western Redcedar (Thuja plicata) 
Description  

Evergreen tree 20 to 60 m; tapering, buttressed trunk, forked top often seen on older 
trees. Drooping branches sweep upward at ends. Horizontally flattened branchlets have 
scale-like leaves. Fibrous bark is grey to reddish brown and peels off easily from mature 
trees. Aromatic wood. Immature seed cones are green, maturing into ovoid, semi-woody 
brownish cones, 1 cm long. Pollen cones are numerous, tiny and red. Western redcedar is 
a very long-lived tree, often reaching 800 to 1000 years in age. 

Habitat  

Western redcedar grows at low to mid elevations in a band along the coast and in the wet 
belt of the interior, south of 55°N. The climate is generally cool, mild, and moist. Prefers 
nutrient-rich, moist to wet soils. Western redcedar is often the dominant species or co-
dominant with Douglas-fir or western hemlock at low elevations. On the north coast it is 
often found with spruce and amabilis fir. Understorey species include devil�s club, ferns, 
huckleberry, and mosses. 

Management Considerations 

Western redcedar can tolerate a wide range of soils, provided adequate moisture is 
available. Also found on drier sites on rich soils. The growth and establishment of redcedar 
appears to be affected most by the availability of adequate nitrogen, calcium, and water.  

Potential agroforestry applications for redcedar include riparian systems, forest farming, 
silvopasture, and fencelines/windbreaks. Depending on the companion crops, intercropping 
may pose challenges because of the potentially shallow-rooted nature of redcedar. The 
rooting habit is somewhat deeper than for western hemlock but shallower than for other 
conifers such as western larch, western white pine, grand fir, and Douglas-fir. However, its 
unclear to what degree the rooting habits are dependent on these species and to what degree 
rooting depth is affected by soil density. Red alder and Douglas-fir are better at penetrating 
dense soils than redcedar. Redcedar is an excellent choice for riparian plantings because it 
thrives in wet soils and has good soil-binding qualities. It also tolerates seasonal flooding 
and stagnant winter water tables that are less than 15 cm below the soil surface.  

Western redcedar is very shade tolerant; only amabilis fir, western hemlock, and western 
yew are more tolerant of shade. It has been suggested as �the species of choice� for 
reforesting heavily brushed-over coastal sites, because of its competitive abilities. There 
is some suggestion that redcedar should not be released when it has been overtopped by 
other trees; research has shown that the increased growth following release often occurs 
in the form of large branches and a spreading crown rather than as stem wood. Partial 
shade for seedlings may be beneficial as they can be damaged by high soil temperatures 
and drought in full sunlight. 

Growers should be aware that redcedar can be damaged by unseasonable freezing 
temperatures in late spring or early autumn. Although quite windfirm despite its 
shallow roots, redcedar is prone to windthrow on wetter sites. Severe browsing of 
seedlings by deer, elk, or rodents, has been suggested as one of the most important stand-
establishment problems.  
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Harvesting Considerations  

Pure second-growth (40 to 60 years old) stands on moist sites in Washington state had 
volumes of between 379 and 825 m3/ha. Yields may be much less in mixed stands. 
Suppressed trees often demonstrate very slow growth. Because of its resistance to decay 
and insect damage, even wood from trees that fell more than a hundred years ago can be 
salvaged and used for shakes and shingles. At the same time, many old redcedars�
especially in the Interior�have substantial amounts of centre rot. The volume of 
accumulated decay in living redcedars is greater than for any other major conifer in BC. 
Because of the decay and breakage at harvesting, lumber recovery from older trees can be 
quite low. 

Landowners contemplating a harvest of redcedar�or those with trees they don�t wish to 
cut down�should be aware that a market exists for both decorative boughs and cedarleaf 
oil. A study on the economics of essential oils has recently been commissioned through 
the BC MAFF and will provide information on the cedarleaf oil market. Redcedar boughs 
are harvested for the Christmas market. Boughs should be cut 35�70 cm long; boughs 
towards the longer lengths will likely be preferred. 

Propagation  

Western redcedar cones ripen in August and September. Collect cones as they turn brown 
by picking from the tree or by raking onto sheets. Dry cones at 32°C in a kiln 24�36 hours 
or air dry for a few weeks. Once dry, shake seeds from cones and fan off debris. Do not 
de-wing seeds. Seed will remain viable five or more years stored at -10 to 0°C. Seeds 
germinate well without stratification, however, stored seeds will germinate quickly with 
cold moist stratification at 1�3°C for 30�40 days. Sow 0.5 cm deep in spring. Seedlings 
may do better with partial shade in the first year. Western redcedar will propagate 
naturally by layering under closed canopies. Rooting of cuttings is enhanced by the use of 
rooting hormone. 

Economic Uses 

Western redcedar�s straight grain, light weight and rot resistance make it an extremely 
valuable timber species. It is used for shakes and shingles, exterior siding, interior 
decorative panelling, boats, caskets, and clothes closets. The leaf oil is used as a 
component in veterinary soaps, insecticides, shoe polishes, perfumes, and deodorants. 
Western redcedar is also used in landscaping as hedging material. Although not as 
popular as other conifers such as noble fir, western redcedar boughs are also used for 
Christmas greenery in wreaths, garlands, and swags.  

Notes 

Western redcedar has been described as the �cornerstone of Northwest Coast aboriginal 
culture� because of the vital role it played in the spiritual and material culture of First 
Peoples. All parts of the tree were used: the wood was made into canoes, boxes, houses, 
and totem poles, the bark was made into clothing, rope, and baskets, and the long 
branches were used to make rope and baskets. Redcedar was also considered to have 
many healing powers. Few trees were actually cut before the Europeans appeared on the 
coast. Planks could be split off the tree along the grain without killing the tree. In some 
areas, many examples can still be seen of these living �culturally modified trees.� 
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White Spruce (Picea glauca) 

Description  

Medium-sized conifer with a narrow crown; mature specimens up to 40 m tall and 1 m in 
diameter. Young twigs are usually smooth and shiny, unlike the young twigs of 
Engelmann spruce (P. engelmannii), which are hairy. Four-sided needles, stiff, tend to 
give branches a �bottlebrush� appearance. Needles are whitish-green and unpleasant 
smelling when young, becoming pleasantly aromatic as they age. Bark is greyish-brown, 
loose and scaly. Pollen cones pale red, seed cones are light brown to purplish, and 2.5 to 
3.5 cm long when mature. White spruce commonly hybridizes with Engelmann spruce to 
become hybrid white spruce (P. glauca × engelmannii), the most common and 
widespread spruce of central BC. Hybrid white spruce generally has characteristics that 
are intermediate between the two species.  

Habitat  

White spruce and hybrid white spruce are most abundant at low to mid-elevations but are 
also found as high as the timberline. Although tolerant of a wide range of conditions, 
white spruce grows best on well-drained, moist, loam soils. The pure and hybrid species 
are found over most of the Interior, except for the southern portions. Out of that range, 
pure white spruce is found in the north as well as in the west Chilcotin. Other trees 
commonly associated with white and hybrid spruce include: lodgepole pine, subalpine fir, 
aspen, birch, and willow. 

Management Considerations 

White spruce will grow on an extremely diverse range of sites�including extreme 
climates and soils�but it is generally considered to be more demanding than associated 
conifers when it comes to achieving its best development. Soil fertility, moisture, and the 
physical properties of the soil (e.g., drainage) are all important in white spruce 
productivity. For example, moisture alone will not improve yields unless it is associated 
with increased fertility; nor is increased moisture helpful unless soil structure is beneficial. 
Adequate drainage, a good supply of water, and higher fertility standards than required for 
associated conifers will lead to the best growth. White spruce will grow on both acid and 
alkaline soils; pH values from 4.7 to 7.0 (and perhaps higher) are probably optimum. 

White spruce has potential applications in riparian areas, fencelines and windbreaks, 
silvopasture, and forest farming. It may not be suitable for applications (as in some 
intercropping arrangements) where root competition is an issue. White spruce is generally 
considered to be shallow rooted, although rooting depth does depend on soil conditions, 
competition and genetics. In Ontario, 85% of the root mass was in the top 0.3 m; on the 
most northern sites, large roots are heavily concentrated within the top 15 cm of mineral 
soil. The lateral spread of the root system can be as much as 18.5 m on sandy soils. White 
spruce roots respond vigorously to pruning, which may have implications for controlling 
root competition in the near surface soil layer. Because of its shallow rooted nature, white 
spruce is susceptible to blow down on wet or thin soils; it is much more windfirm on soils 
where a strong taproot and strong secondary roots can develop. The slow initial root 
growth demonstrated by young seedlings and transplants makes them particularly 
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susceptible to frost heaving. In this case, the vigorous root response to pruning may be an 
advantage in combating frost heave problems; combining root pruning with spring 
planting should have some protective value.  

White spruce has an intermediate tolerance to shade. It is equally or less tolerant to shade 
than black spruce and subalpine fir, but more tolerant than aspen, paper birch, and 
lodgepole pine. 

Silvicultural activities can have a significant impact on the productivity of natural white 
spruce stands. Removing competing trees such as aspen may lead to a greatly increased 
growth rate. The basal area increment in 70-year-old Alaskan spruce for a five-year 
period was increased 330% by thinning and fertilization, 220% by thinning, and 160% by 
fertilization. Even older white spruce trees can respond to the removal of competition. 
The combined effect of increased diameter increment and height growth can increase 
spruce volume production by 60%. Research indicates that for maximum volume growth 
and good individual tree development, white spruce stands should be maintained at basal 
areas from 23.0 to 32.1 m²/ha.  

Harvesting Considerations  

The best growth rates recorded for white spruce are in British Columbia with good sites 
capable of yielding a site index of 36.6 m at 70 years. Mean annual increments of 6.3 to 
7.0 m³/ha have been attained on the best loam soils. In Saskatchewan, total volumes at age 
70 ranged from 179.1 m³/ha on poor sites to 373.8 m³/ha on good sites. 

Propagation 

White spruce can be propagated from seeds and by vegetative methods. Most seeds fall in 
September; seeds falling during the peak period tend to be more viable than early- and 
late-falling seeds. Cones do not demonstrate a consistent colour when mature so its 
important to observe cones closely as they near maturity or the optimum collection time 
may be missed. It is also possible to collect seeds two to four weeks before they ripen and 
improve the seed quality by storing under cool (4° to 10°C) and ventilated conditions. 
Robbing the cone caches of squirrels is one way of obtaining seeds at reasonable cost and 
effort. However, white spruce seeds lose viability after one to two years in a cone cache. 
Topping is another recommended method for obtaining white spruce seeds at reasonable 
cost. The trees regenerate their crown quickly and there is evidence that topping may 
even temporarily increase cone production. Stratifying seeds at 2° to 4°C is 
recommended for improving germination and survival of spring-sown seeds. Growers 
should be aware that white spruce can be sensitive to transplanting shock and may 
demonstrate a lengthy period of minimal growth. White spruce can be readily propagated 
by cuttings from young trees. Rooting ability varies greatly from tree to tree, but appears 
to work best with cuttings taken from trees less than 10 years old. 

Economic Uses 

White spruce is one of the most important commercial species of the boreal forest, and 
provides excellent lumber and pulp. Other uses for the light, straight-grained wood 
include: house logs, musical instruments, paddles, and various boxes and containers. 
White spruce is also in moderate demand as an ornamental species.  



Part 3 Crop Sheets 

272     A Guide to Agroforestry in BC 

Notes 

Aboriginal people used white spruce for a variety of purposes. Saplings were made into 
snowshoe frames and bows, the pitch was heated to make a strong glue, the bark was 
used to cover summer dwellings, and the roots were used to make baskets and to sew up 
the seams of items made from birch bark. Medicines were made from both the pitch and 
the needles.  
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Willows (Salix sp.) 

Description  

BC has literally dozens of native willows. The forms of the different species range from 
trailing alpine shrubs less than 10 cm tall, to small trees 12 m in height. Willows can be 
difficult to tell apart, and some species freely hybridize with each other. For our 
purposes, the ecological role that willows can play in agroforestry systems is more 
important than an ability to identify each one. There are also numerous non-native 
species with potential roles in BC agroforestry systems. 

Habitat  

Willows will grow in a wide range of habitats, from wetlands to drylands, from the most 
temperate climates to the most extreme, and from sea level to the alpine. Many willows 
are wetland species; some can colonize exposed gravel on sandbars. A description of 
selected willow species and their habitats can be found on the next page. Some species 
hardy to Zone 1. 

Management Considerations 

Different willows have different requirements for best growth performance. One general 
requirement for good growth appears to be ample amounts of water; however, some 
species are tolerant of drier conditions. All are fast growing on good sites, and most 
coppice well (i.e., sprout from cut stumps). The majority of willows grow best in full sun 
or only partial shade. Willows are generally short-lived. 

In agroforestry applications, willows are largely used in riparian management and in 
windbreak plantings. Many willow species have excellent soil binding characteristics, 
making them effective for controlling erosion along stream banks and in wetlands. Many 
will tolerate at least some flooding. Where wildlife enhancement is a consideration, 
willows provide important food, nesting, and cover for many fish, bird, mammal, and 
insect species. Willows have long played a role in shelterbelt/windbreak plantings on the 
prairies, normally as the second or third row of multi-row plantings. Where competition 
with adjacent crops is an issue, willows may not be a good choice due to their spreading 
root systems. Willows should not be planted near water lines or septic systems as their 
roots are very invasive and can clog pipes.  

Harvesting Considerations  

If willows are being harvested for cuttings for restoration purposes, whips (stems) from 
appropriate species should be harvested in late fall to early spring during the dormant 
period. Harvest stems that are greater than 1 cm in diameter; long whips should be cut to 
lengths of 30�50 cm. See the section on �Propagation� below for more information on 
direct planting of cuttings. If stems are being harvested for the floral industry as �pussy 
willows,� harvest in late winter/early spring. Catkins are extremely fragile if allowed to 
�break� too far. Cutting to the ground every three to four years should help ensure 
continuous production of vigorous shoots with large catkins. Many, but not all, species of 
willow are suitable for bent furniture making. Pieces to be bent must be kept moist; they 
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can�t be worked once they dry out. Structural parts of the furniture (e.g., legs, seat) 
should be allowed to dry out somewhat. 

Propagation  

Willows can be propagated from seed and by vegetative methods. The seeds of a number 
of willow species remain viable for only a few days without moisture. Seed can be stored 
for short periods (four to six weeks) if moistened and placed in sealed containers at  
0�5°C. Light is required for some to germinate: place on moist sand and keep moist until 
seedlings established. Shading with slats or burlap will help maintain moisture and high 
relative humidity conducive to growth. Germination can be rapid: Scouler�s willow 
(S. scouleriana) seeds usually germinate within two to five days. 

Willows are generally easy to propagate by vegetative methods. Hardwood cuttings 
should be taken during dormancy from late fall to early spring. If necessary, cuttings can 
be stored before rooting; some species (e.g., S. lucida ssp. lasiandra) can be stored for 
long periods just above freezing in plastic bags. For shorter periods, wrap cuttings in 
burlap, peat moss, sawdust or newspaper, keep moist, out of direct sunlight, and store at 
about 2°C. The basal end of the cutting should be cut at a 45° angle just below a node, 
with a horizontal cut at the terminal end. A peat:perlite: vermiculite (1:1:1) mix can be 
used, although they may root in other mediums. Softwood cuttings can be collected in 
mid-summer. Shoot tips and lower leaves should be removed, but uppermost leaves left. 
Use the same basal and terminal cuts as used with hardwood cuttings. Willows can also 
be propagated by layering. 

Willows are good candidates for direct sticking of cuttings at the final planting site. Stick 
the cuttings into the ground so that only 25�40% of the cutting length remains above 
ground level. Clearing an area of 50�75 cm around the cutting will help reduce 
competition from other plants as the cutting becomes established. 

Economic Uses 

Willows have a number of economic uses. Willows are commonly used for stream 
revegetation and other environmental restoration activities. Their ability to sprout from 
cuttings directly planted at the site being restored provides considerable savings in time 
and effort over species that must be rooted in a nursery environment prior to out-planting. 
Some species�especially low-growing shrub species�are in some demand as ornamental 
ground covers. Larger species are used as specimen trees in landscaping (e.g., weeping 
willows). Small branches of some species are excellent for rustic bentwood furniture, or 
for use in baskets. Diamond willow (see Bebb�s willow below) is a popular wood for craft 
uses. Finally, certain willows are used in the floral industry. Pussy willow (various 
species, including S. discolor) branches are harvested with their attractive catkins, while 
the contorted shapes of corkscrew willow (various species including S. matsudana 
Tortuosa) have been popular in floral displays for a number of years. 
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Notes 

Selected willows for use in BC agroforestry systems: 

Scouler�s willow (S. scouleriana) 

Shrub to small tree, 2�12 m in height. Widespread and common at low to mid elevations 
over most of the province. Found in riparian areas, clearings, edges of forests, and 
woodlands. Prefers full sun but will tolerate partial shade. Easy to establish by direct 
sticking of cuttings. Very useful in restoration work. 

Pacific willow (S. lucida ssp. lasiandra) 

Small tree to about 12 m. Found throughout the province at low to mid elevations along 
river banks, floodplains, lakeshores, in wet meadows, and other wet, open sites. Can be 
found growing in standing water. Full sun to partial shade. Excellent species for 
restoration work; rapidly developing root systems effective at binding exposed soils. 

Bebb�s willow (S. bebbiana) 

Shrub or small tree, 0.5�5 m. Common throughout the southern and northern Interior at 
low to mid elevations, in riparian zones, upland forests, openings, wet areas, and 
disturbed sites. Full sun to partial shade. A pioneer species that quickly occupies moist, 
disturbed sites. The wood is useful for basketry and furniture. Probably the most common 
source of diamond willow in BC, a striking, diamond-shaped pattern on the wood 
believed to be caused by a fungal infection. Diamond willow is used extensively for 
making decorative canes, lamps, and other objects. Bebb�s willow can be used for 
bentwood furniture. 

�Sandbar� willows (S. sessilifolia, S. exigua) 

Shrubs up to 4 m. Soft-leaved sandbar willow (S. sessilifolia) is more of a coastal species, 
while coyote willow (S. exigua) is found in the interior. Both are rapidly rooting pioneer 
species adapted to the colonization of sandy or gravelly floodplains. Extremely useful for 
rapid bank stabilization. Good for bentwood furniture. 

Acute and silver-leaf willows (S. acutifolia, S. alba sericea) 

Small to medium-sized, fast-growing trees, to 15 m. Not native to BC, but used 
extensively on the prairies for windbreak/shelterbelt plantings. Both perform best on 
moist, well-drained sites, but will tolerate being flooded for up to three weeks; perform 
poorly on dry sites. Will grow in full sun to partial shade.  
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Yellow-cedar (Chamaecyparis nootkatensis) 

Description  

Medium-sized tree, normally 20�40 m in height. Often has a candelabra-like appearance, 
caused by the death of the leader and, over time, the side branches that take over. 
Branches tend to have a pendulous form with small hanging branchlets. Bark is greyish-
brown to grey in colour; inner bark smells like raw potato. Scale-like leaves are bluish-
green with sharply pointed tips. Young seed-bearing cones are green and borne on the 
tips of branchlets; mature cones normally darken to brown and become more woody in 
appearance. 

Yellow-cedar is one of the slowest growing conifers in the province. Trees commonly 
reach 1000�1500 years of age. One hollow tree 180 cm in dbh had 1040 growth rings in 
the 30-cm outer shell. 

Habitat  

Yellow-cedar is almost exclusively a coastal species throughout its range, generally 
occurring within 160 km of the coast. There are also some limited occurrences in 
southeastern BC, including a stand near Slocan Lake. Yellow-cedar is confined to areas 
with a cool, humid climate. In southern BC, yellow-cedar is found at middle to high 
elevations, dropping towards sea level as its range progresses northward. It is also 
occasionally found at sea level on the west coast of Vancouver Island. Grows on moist to 
wet, boggy sites, often in rocky areas; frequently found on thin soils, because it is able to 
survive and grow on soils deficient in nutrients. Yellow-cedar is rarely found on the 
better sites in its range because it is unable to compete with faster growing associate 
species. Hardy to Zone 5. 

Yellow-cedar is normally found growing singly or in small groups mixed with other tree 
species; infrequently found in pure stands. Associated species include amabilis fir, western 
white pine, western redcedar, mountain hemlock, western hemlock, and shore pine.  

Management Considerations 

Yellow-cedar prefers deep, slightly acidic, moist soils; the best growth and development 
in the species has been observed on slopes with deep, well-drained soils. Although 
yellow-cedar is classified as tolerant of shade, it is not a strong competitor with 
associated species. It is less shade tolerant than western hemlock, and does not tolerate 
drought conditions. Yellow-cedar may be suited for planting on the more marginal sites 
where it performs as well or better than other conifer species. For example, it has been 
suggested as a good species for planting on cold, wet, and/or high elevation sites where 
other conifers are less likely to thrive. Yellow-cedar is also able to tolerate heavy snow 
loads because of its narrow, flexible crown and drooping branches.  

In agroforestry, yellow-cedar has potential in riparian areas, silvopasture, fencelines, and 
possibly intercropping. Yellow-cedar naturally occurs on moist, cool sites, and may 
therefore be well-suited to riparian plantings provided competition with other species can 
be kept to a minimum. With protection, yellow-cedar could find a role in silvopasture 
systems, especially on more marginal pastures where its growth rates compare favourably 



Part 3 Crop Sheets 

 Crop Sheets     277 

with other species. The short-term production of livestock helps to compensate for the 
long time horizon involved in growing yellow-cedar to a harvestable size. Yellow-cedar 
also has potential for fenceline plantings and intercropping, although root competition may 
be an issue. The high value of the wood, coupled with the potential to use it for bough 
production when young, means yellow-cedar deserves serious consideration for 
agroforestry operations in suitable climates.  

Harvesting Considerations  

Yellow-cedar is a slow growing and long-lived tree. Most of the timber harvested to date 
comes from old-growth stands where yellow-cedar is a minor component. Interest in 
managing the species on the more productive sites in its range has been limited in the past 
because of its slow rate of growth relative to other commercial species. This historical 
lack of interest in its management means many gaps in knowledge remain on the growth 
and yield of yellow-cedar.  

Propagation 

Yellow-cedar can be propagated from seeds and by vegetative methods. Cones generally 
take two years to mature, but can mature in one year. Because first- and second-year 
cones form on the same branch and can be easily confused, it is important to be able to 
tell them apart to ensure viable seeds are harvested. Immature cones tend to be green and 
soft, often with purple markings, and are found near the tips of branchlets. Mature cones 
are yellow-green, hard, often with brown markings, and are found farther from the branch 
tips. The amount of viable seeds per cone tends to be low but extremely variable. 
Germination rates tend to be low. Although detailed stratification recommendations have 
not yet been developed, warm stratification followed by cold stratification greatly 
improves germination.  

Yellow-cedar reproduces naturally by layering. In southeast Alaska, layering is 
reportedly common among yellow-cedar in bogs at low elevations. The species can also 
be propagated from cuttings. Trees suitable for planting have been produced in a 
greenhouse in one year by rooting young cuttings that have been treated with a hormone 
(indolebutyric acid). 

Economic Uses 

Yellow-cedar is a valuable commercial timber species. Attractive attributes of yellow-
cedar wood include its straight grain, golden colour, durability, smooth-wearing qualities, 
and excellent milling characteristics. The wood is very resistant to decay in part because 
of naturally-occurring chemicals (nootkatin, chamic acid, chaminic acid) in the 
heartwood that inhibit the growth of wood-destroying fungi. Yellow-cedar is used for 
boat building, utility poles, heavy flooring, framing, bridge and dock decking, marine 
piling, furniture, molding, sash, doors, panelling, musical instruments, and carving.  

The Japanese have an especially high regard for yellow-cedar wood, and many high-
quality logs have been exported to Japan in the past. Yellow-cedar is also in some 
demand for ornamental landscape plantings because of its dark green, drooping aromatic 
foliage. A number of cultivars of yellow-cedar are available, among them: �Glauca� 
(powdery-green foliage), �Lutea� (grey-green, golden-tipped foliage), and �Pendula� 
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(semi-erect main stem, with drooping branches and branchlets). Yellow-cedar boughs are 
also used as Christmas and floral greenery. 

Notes 

First Nations people along the coast made extensive use of yellow-cedar for paddles, 
masks, dishes, and bows. The bark was woven to make clothing and baskets. In south-
eastern Alaska, bears often cause basal scarring on yellow-cedar by biting and stripping 
bark. The resulting fungal attacks tend to reduce the volume and value of logs. Although 
the primary cause is unknown, yellow-cedar has undergone increasing decline and 
mortality on over 100 000 ha of bog/semi-bog land in southeast Alaska since at least 1880.  
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Appendix 1 
Glossary 

Agroforestry, like any system of land use, has special terms and meanings for some common words. 
This glossary defines the terms used in this guide from a forestry and agricultural perspective.  

advanced regeneration � Trees that have 
become established naturally under a 
mature forest canopy and are capable of 
becoming the next crop after the mature 
crop is removed. 

adverse slope � An uphill incline for hauling 
or skidding of logs or other loads. 

aerial photography � Photos taken from the 
air at regular intervals that are used in 
photo interpretation to provide 
information about forests and landforms. 

age class � Any interval into which the age 
range of trees, forests, stands or forest 
types is divided for classification and use. 
Forest inventories commonly group trees 
into 20 year age class groups. 

agroforestry � A land management approach 
that deliberately combines the production 
of trees with other crops and/or livestock. 
By blending agriculture and forestry with 
conservation practices, Agroforestry 
optimizes economic, environmental and 
social benefits. 

allowable annual cut (AAC) � The average 
volume of wood, which may be harvested 
annually on public land under sustained 
yield management. Roughly equal to the 
amount of new growth produced by the 
forest each year including a proportion of 
the mature volume less deductions for 
losses due to fire, insects and disease. 

altimeter � A device used to measure the 
elevation of a site. 

alternate � Refers to leaf arrangements where 
single leaves alternate along the length of 
the twig. 

amortization � A procedure by which the 
capital cost of projects, such as roads or 
bridges, is written off over a longer 
period.  

annual � A plant that completes its life cycle 
in a single year. 

artificial regeneration � Establishing a new 
forest by planting seedlings or by direct 
seeding (as compared to natural 
regeneration). 
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aspect � Measures the orientation of a slope 
by means of compass points, expressed in 
degrees; level ground has no aspect. 

azimuth � The horizontal angle or bearing of 
a point, measured from the true 
(astronomic) north. Used to refer to a 
compass on which the movable dial 
(which is used to read direction) is 
numbered in 360°. See also bearing. 

basal sprouting � When a plant sends up new 
shoots from buds located at its base. 

basic silviculture � A term used by foresters 
to refer to the silviculture treatments that 
are carried out to ensure the establishment 
of a free-growing tree crop. May include: 
surveying, site preparation, planting, 
direct seeding, and brushing. Compare 
with intensive silviculture. 

bearing � A direction on the ground or on a 
map, defined by the angle measured from 
some reference direction; this may be true 
(geographic) north, magnetic north, or 
grid north. Used also to refer to a compass 
on which the movable dial (used to read 
direction) is numbered as four 90° 
quadrants where N=O, S=O, E=90, W=90. 
See also azimuth. 

biodiversity � Biological diversity is 
considered at three levels: ecosystem 
diversity, species diversity and genetic 
diversity.  

biogeoclimatic classification � The 
delineation of biotic regions or zones on 
the basis of vegetation, soils, topography 
and climate. 

broadcast burning � A controlled burn, 
where the fire is intentionally ignited and 
allowed to proceed over a designated area 
within well-defined boundaries, for the 
reduction of fuel hazard or for site 
preparation.  

browse � Small bushes, shrubs, trees and 
herbs that provide food for wildlife. 

browsing � Livestock consuming and/or 
nipping shrubs, trees, grass and herbs.  

brushing � A silviculture treatment to remove 
brush and weed species that compete with 
tree seedlings for sunlight, water and soil 
nutrients.  

bucking � Cutting a felled tree into specified 
log lengths. 

buffer strip � A strip of land (often including 
undisturbed vegetation) where disturbance 
is not allowed or is closely monitored to 
preserve or enhance aesthetic and other 
values along or adjacent to roads, trails, 
watercourses and recreation sites.  

business plan � A plan identifying markets, 
customers, expenditures and finances 
required to carry out the identified 
�business,� based on projected revenues 
and costs over a specific period of time. 

cambium � A single layer of cells between 
the woody part of the tree and the bark. 
Division of these cells results in diameter 
growth of the tree through formation of 
wood cells (xylem) and inner bark 
(phloem). 

canopy � The forest cover of branches and 
foliage formed by tree crowns. 

chain � A measuring tape, often nylon, 50 or 
75 m in length, used to measure distances. 

clearcutting � The harvesting of all trees from 
an area of forest land in a single cut. 

climax forest � A forest community that 
represents the final stage of natural forest 
succession for its locality (i.e., for its 
environment). Often identified as those 
forests that can reproduce indefinitely 
(i.e., in their own shade). 

clinometer � A simple instrument for 
measuring vertical angles or slopes. In 
forestry, used to measure distance and tree 
heights. 

close utilization � Maximum stump height of 
30 cm; minimum top diameter of 10 cm. 
See also utilization standards. 
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closed canopy � The description given to a 
stand when the crowns of the main level 
of trees forming the canopy are touching 
and intermingled, and form a barrier to 
light penetrating the forest floor from 
above. 

codominant � In stands with a closed canopy, 
those trees whose crowns form the general 
level of the canopy and receive full light 
from above, but comparatively little from 
the sides. In young stands those trees with 
above average height growth. 

commercial thinning � A silviculture 
treatment that �thins� out an overstocked 
stand by removing trees that are large 
enough to be sold as products such as 
poles or fence posts. It is carried out to 
improve the health and growth rate of the 
remaining crop trees.  

coniferous � Cone-bearing trees having 
needle or scale-like, leaves, usually 
evergreen and producing wood known 
commercially as softwoods. 

contour maps � A topographic map, which 
portrays relief (height of land) by means 
of contour lines. 

crown � The live branches and foliage of a 
tree. 

Crown land � Land that is owned by the 
Crown, or Province (i.e., public land). 

cruising � The measurement of standing trees 
on an area to determine the volume and 
form of wood on that area. Commonly 
includes the measurement of other 
resources on the area, such as soil, wildlife 
and fisheries. 

cutting � A vegetative portion of a plant that 
is separated from the parent plant and 
cultured to develop new roots and shoots.  

cutting permit � The document that contains 
the authority to harvest trees on Crown 
land. 

dbh (diameter breast height) � The stem 
diameter of a tree measured at breast 
height (1.3 m above the point of 
germination. On flat terrain, this would be 
ground level; on sloping terrain, this 
would be the mid-point of the slope 
between the upper and lower sides of the 
tree). 

deciduous � Term applied to trees (commonly 
broadleaf) that usually shed their leaves 
annually. Also known commercially as 
hardwoods. 

declination (magnetic) � The angle between 
true (geographic) north and magnetic 
north (direction of the compass needle). 
The magnetic declination varies for 
different places and is �set� on a compass 
for a particular location to enable 
magnetic north to be used as a reference 
point for true north. 

depletion � An income tax allowance 
reflecting the purchase price paid for 
merchantable timber, usually on fee 
simple land. Also, a term used to refer to 
the process of harvesting your growing 
stock. 

depreciation � Reduction in the value of 
assets, such as equipment and buildings, 
resulting from their use. Annual income 
tax allowance for asset depreciation varies 
with the nature of the asset. 

diameter tape � A graduated tape based on 
the relationship of circumference to 
diameter, which provides a direct measure 
of tree diameter when stretched around the 
outside of the tree, usually at breast 
height. See also dbh. 

dioecious � Having the male and female 
reproductive structures on separate plants.  

dominant � Trees with crowns extending 
above the general level of the canopy and 
receiving full light from above and partly 
from the side; taller than the average trees 
in the stand with crowns well developed. 
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dot grid � A transparent sheet of film 
(overlay) with systematically arranged 
dots, each dot representing a number of 
area units. Used to determine areas on 
maps, aerial photos, plans, etc. 

duff � Partially to well decomposed organic 
(plant) materials lying between the leaf-
litter and the mineral soil. 

even-aged � A forest stand or forest type in 
which relatively small (10�20 year) age 
differences exist between individual trees. 
Even-aged stands are often the result of a 
single regeneration event, such as 
clearcutting or a seed cutting in the 
shelterwood method. 

felling � The act of cutting down a standing 
tree. 

fertilization � The addition of fertilizer to 
promote tree and crop growth on sites 
deficient in one or more soil nutrient 
elements. Also used to improve the vigour 
of crop trees following juvenile spacing or 
commercial thinning. 

financial maturity � The age at which a stand 
of timber offers the maximum return on 
investment in terms of volume and grade 
yield. 

fixed area plot sampling method � A 
controlled cruise method whereby small 
plots of a fixed size are used to sample a 
portion of a forest area to obtain 
information (such as tree volume) that can 
be used to describe the whole area. 

flagging tape � Coloured plastic tape which 
comes in rolls and is used to mark (flag) 
boundaries or identify certain trees or 
objects. 

flushing � The time at which the buds on trees 
and other woody plants begin to grow 
each year. Also known as �bud break� or 
�bud-burst.� 

forage � Grasses, small shrubs and other plant 
material that can be used as feed for 
livestock. 

forage production � The weight of forage 
that is produced within a fixed amount of 
time over a given area. 

forage utilization � The proportion of the 
current year�s forage production that is 
consumed by livestock. 

forest � A plant community predominantly of 
trees and other woody vegetation, growing 
more or less closely together. 

forest cover map � A map showing relatively 
homogeneous forest stands or cover types, 
produced from the interpretation of aerial 
photos and information collected in field 
surveys. Commonly includes information 
on species, age class, height class, site and 
stocking level. 

forest ecology � The relationships between 
forest organisms and their environment. 

forest inventory � A survey of a forest area to 
determine such data as area condition, 
timber volume and species, for specific 
purposes such as planning, purchases, 
evaluation, management or harvesting. 

forest land (BC Assessment) � Land having 
as its highest and best use the growing and 
harvesting of trees. 

forest management cycle � The phases that 
occur in the management of a forest, 
including harvesting, site preparation, 
reforestation and stand tending. 

Forest Management Plan � A general plan 
for the management of a forest area, 
usually for a full rotation cycle, including 
the objectives, prescribed management 
activities and standards to be employed to 
achieve specified goals. Commonly 
supported with more detailed development 
plans. 

forest type � Forested areas or stands of 
similar composition (species, age, height 
and stocking) which differentiates them 
from other such groups. 
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forest type labels � The symbols used to code 
information about forest types on a forest 
cover map (e.g., site, disturbance, age and 
height class, species, stocking). 

forest type lines � Lines on a map or aerial 
photo outlining forest types. 

free-growing � Young trees that are as high as 
or higher than competing brush 
vegetation, with one metre of free-
growing space surrounding their leaders. 

grading � Classifying timber, lumber, logs, 
Christmas trees or other harvested crops 
according to quality or end use. 

gross sales � Where the buyer purchases on an 
area basis, all timber for a fixed price. 

gross total volume � Volume of the main 
stem of the tree, including stump and top. 
Volume of the stand, including all trees. 

habitat � The place where an organism lives 
and/or the conditions of that environment 
including the soil, vegetation, water and 
food. 

habitat management � Management of the 
forest to create environments which 
provide habitats (food, shelter) to meet the 
needs of particular species of wildlife, 
birds, etc. 

hardwood cutting � a stem cutting taken from 
a deciduous plant after its lost its leaves 
and before spring; a stem cutting from a 
mature shoot of a dormant evergreen. 

harvesting � The cutting and removal of a 
product or products (i.e., trees and plants). 

height class � Any interval into which the 
range of tree heights is divided for 
classification and use; commonly 3, 5 or 
10 m classes. 

herbaceous � Describes a non-woody plant. 
herbicides � Chemicals used to kill vegetation 

such as brush, weeds and competing or 
undesirable trees. 

hip chain � A device used to measure distance 
by running an anchored filament around a 
wheel which revolves as you walk (handy 
for measuring distances on your own). 

humus � A general term for the more or less 
decomposed (plant and animal) residues in 
the upper soil layer. 

increment borer � A tool used to extract a 
core of wood from a living tree, for the 
purpose of studying the annual growth 
rings of the tree. 

increment core � That part of the cross 
section of a tree extracted by an increment 
borer. Used to determine tree age and 
growth pattern. 

insecticides � Chemicals used to kill insects.  
intensive silviculture � Treatments carried 

out to maintain or increase the yield and 
value of forest stands. Includes treatments 
such as site rehabilitation, conifer release, 
spacing, pruning, commercial thinning, 
and fertilization. Also known as 
incremental silviculture.  

intertree distance � The distance between 
tree crowns, usually used in the context of 
thinning. Recommended guidelines for 
intertree distances are established for 
different thinning programs depending on 
the species and age of trees, site variables 
and management objectives. 

juvenile spacing � A silvicultural treatment to 
reduce the number of trees in young 
stands, often carried out before the stems 
removed are large enough to be used or 
sold as a forest product. Prevents 
stagnation and improves growing 
conditions for the remaining crop trees so 
that at final harvest the end-product 
quality and value is increased.  

lanceolate � A lance-shaped deciduous leaf. 
Several times longer than it is wide. 
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layering � The rooting of an undetached 
branch, laying on or partially buried in the 
soil, which is capable of independent 
growth after separation from the parent 
plant. 

litter layer � The layer of organic debris, 
mainly bark, twigs and leaves, on the 
forest floor. 

logging plan � A schedule of operations for a 
specific area that describes in words and 
on a map how and where harvesting will 
take place. 

loss factors � Reductions made to gross 
volumes to allow for decay, waste and 
breakage. 

management objectives � The long-term 
management strategies for a forest area. 

map folio � A collection of a series of maps 
bound together; often produced as 
overlays of information (e.g., soils, fish, 
water, forest and wildlife). 

merchantable timber � A tree or stand that 
has attained sufficient size, quality and/or 
volume to make it suitable for harvesting. 

merchantable volume � The amount of sound 
wood in a single tree or forest stand that is 
suitable for marketing under given 
economic conditions. 

meridian lines � A north-south reference line 
often appearing on maps. Meridian lines 
are also etched into the bearing plate on a 
compass. 

microclimate � Generally, the climate of 
small areas, especially those areas that 
differ significantly from the general 
climate of the region. Stands often create 
microclimates. 

microsite � A small area that exhibits 
localized characteristics different from the 
surrounding area. For example, the 
microsites created by a rock outcrop with 
thin soils, or the shaded and cooled areas 
created on a site by the presence of slash. 

mill rate � Property assessment based on a set 
rate per $1,000 of land value. 

mulch � Any material that is spread on the 
surface of the soil to protect the soil and 
plant roots from elements.  

natural regeneration � The renewal of a tree 
crop by natural as compared to human 
means (e.g., seeds on-site, from adjacent 
stands, or brought in by wind, birds or 
animals). 

net present value (NPV) � The present worth 
of a stand (before harvesting) once costs 
associated with its establishment and 
tending have been subtracted. 

net volume � Volume of the main stem, 
excluding stump and top as well as 
defective and decayed wood, of trees or 
stands. 

non-timber forest products � Commodities 
other than timber, such as floral greens, 
mushrooms, native plants, medicinal 
herbs, berries and crafts.  

NSR (not satisfactorily restocked) � 
Productive forest land that has been 
denuded and has failed partially or 
completely to regenerate naturally or to be 
artificially regenerated. 

old growth � A forest of mature or 
overmature timber that is beyond its peak 
growing period. 

open canopy � The absence of a significant 
tree canopy cover so that the ground level 
receives large amounts of sunlight. 

opposite � Single leaves appearing at the same 
height of the twig on opposite sides. 

overstorey � That portion of the trees, in a 
forest of more than one storey, forming 
the upper or uppermost canopy layer. 

per hectare factor � A number used to 
convert sample plot information to per 
hectare information (as in converting the 
plot volume to a per hectare volume). 
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perennial � a plant that lives for more than 
two growing seasons. 

pest � An organism capable of causing 
material damage. Forest pests include 
insects and diseases. 

pesticides � A general term for chemicals 
used to kill either vegetation (herbicides) 
or insect pests (insecticides). 

phloem � A layer of tree tissue, just inside the 
bark, that conducts food from the leaves to 
the stem and roots. 

pioneer plants � A succession term for plants 
capable of invading bare sites (e.g., a newly 
exposed soil surface) and persisting there 
(i.e., colonizing them), until supplanted by 
invader or other succession species. 

pith � The central core of a stem and of some 
roots, representing the first year of growth 
and consisting mainly of soft tissue. 

plant community � Two or more plant 
species that commonly grow around each 
other over an area. 

plot � A carefully measured area laid out for 
experimentation or measurement. 

point of sale � The specific area where a 
product (e.g., tree, log) becomes the 
property of the buyer. 

pre-harvest silviculture prescription � A 
planning system involving the collection 
of site-specific field data and the 
development of forest management 
prescriptions for cutblocks in advance of 
logging. 

prescribed burning � The knowledgeable 
application of fire to a specified land area 
to accomplish designated land 
management objectives. 

professional agrologist � A person registered 
under the Agrologists Act, who performs 
or directs works, services of undertakings 
requiring specialized knowledge, training 
and experience in the science of 
agriculture and associated natural 
resources (P.Ag.). 

pruning � The removal of branches or parts of 
branches from shrubs or trees. 

range � The general term for all rangelands in 
which edible forage is located within 
grasslands, open forests and forest ranges. 

range condition � The current productivity of 
a range compared to what that range is 
naturally capable of producing. 

reclamation � The process of restoring 
damaged land to a natural state.  

reforestation � The natural or artificial 
restocking (e.g., planting, seeding) of an 
area with forest trees. Also called forest 
regeneration. 

regeneration survey � Carried out to 
determine the initial restocking of a site. It 
is used to describe the number of trees on 
a site that have reached acceptable 
standards. 

registered professional forester � A person 
registered under the Foresters Act, who 
performs or directs works, services or 
undertakings requiring specialized 
knowledge, training and experience in 
forestry (RPF). 

residual trees � Trees remaining in an area 
following harvesting. Usually non-
commercial trees by virtue of species, size 
or quality.  

rhizomes � An underground stem usually 
growing horizontally from which roots 
and shoots sprout on a seasonal basis.  

rotation age � The age at which a stand is 
considered mature and ready for 
harvesting. 

root suckering � The sprouting of new shoots 
along a plant�s root system when the plant 
is disturbed.  

runner � An aboveground stem that creeps 
along the ground from which roots and 
shoots emerge. 



Part 4 Appendices 

286     A Guide to Agroforestry in BC 

sapwood � The light-coloured wood that 
appears on the outer portion of a cross 
section of a tree. 

scaling � The measuring of lengths and 
diameters of logs and calculating 
deductions for defect to determine 
volume. 

scarification � A method of seedbed 
preparation which consists of exposing 
patches of mineral soil by manual, 
mechanical, or chemical action. 

screefing � Removing weeds and small plants 
together with most of their roots, to clear 
the area immediately surrounding a 
planting hole. 

second growth � A second forest that 
develops after harvest of the original 
mature old growth forest. 

seed bank � A cache of seeds. 
selection cutting � An uneven-aged 

silviculture system in which trees are 
harvested individually or in small groups 
continuously, at relatively short intervals. 

shade-tolerant � The capacity of a tree or 
plant species to develop and grow in the 
shade of (and in competition with) other 
trees or plants. 

shearing � In Christmas tree culture, to prune 
the branches to make dense foliage and 
give the tree a conical shape. 

shelterwood � Any harvest cutting of a more 
or less regular and mature crop, designed 
to establish a new crop under the 
protection of the old. 

shrub � A woody plant less than 5 m high 
without a distinct main axis except at its 
base. 

silviculture � The art and science of growing 
and tending a forest. 

silviculture system � A process, following 
accepted silvicultural conditions, whereby 
forests are tended, harvested and replaced 
(e.g., clearcutting, seed tree, selection 
cutting, shelterwood cutting). 

site class � The measure of the relative 
productive capacity of a site for a 
particular crop or stand, based on volume 
or height at a given age. Forest sites are 
broadly classed as good, medium, poor or 
low.  

site index � Indicates the ability of a site to 
produce commercial timber crops based 
on the estimated average height of the 
dominant trees of the leading species at 
age 50, and measured at breast height. 
Expressed as <10: NSR or non-productive, 
10�17: poor, 18�30 medium, 30+ good. 

site preparation � Disturbance of an area�s 
topsoil and ground vegetation to create 
conditions suitable for regeneration. 

slope correction tables � Tables with 
conversions from slope distance to 
horizontal distance. 

small-scale forestry � In general, non-
industrial forestry operations. In BC 
small-scale forestry operations are carried 
out by Woodlot Licensees, Indian Bands 
and private landowners. 

softwood cutting � A stem cutting taken from 
emerging plant roots. 

spacing � The act of removing trees from a 
stand to decrease the stand density, 
distribute the crop trees more evenly over 
the growing site, and create more growing 
room. See also intertree distance, 
juvenile spacing and thinning. 
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special forest products � As defined under 
the Forest Act to include: poles; posts; 
pilings; Christmas trees; building logs; 
mining timbers; cribbing; firewood and 
fuel logs; hop poles; orchard props; car 
stakes; round stakes, socks and pickets; 
split stakes, pickets and palings; shake 
bolts, blocks and blanks; shingle blocks. 
Also a US term for non-timber forest 
products. 

springwood � The less dense, larger wood 
cells of an annual growth ring. Also called 
earlywood to refer to the fact that it is the 
wood formed early in the growing season.  

stand � A community of trees sufficiently 
uniform in species, age, arrangement or 
condition to be distinguishable as a group 
from the forest or other growth in the area. 

stand density � A relative measure of the 
amount of stocking on a forest area. Often 
described in terms of stems per hectare. 

stand tending � A variety of forest 
management activities carried out at 
different stages in the life of a stand. 
Treatments may include: juvenile spacing; 
brushing; commercial thinning; 
fertilization; conifer release; site 
rehabilitation; mistletoe control; seed tree 
control and pruning. 

statistical sampling � The selection of sample 
units from a population and the 
measurement and/or recording of 
information on these units, to obtain 
estimates of population characteristics. 

stereoscope � A magnifying device that 
shows 3D perspective in air photograph.  

stocking class � A numeric code representing 
a range of stems per hectare, sometimes 
estimated by crown closure on aerial 
photographs, e.g., stocking class 1 is 
mature with 76+ stems/ha of ≥27.5 cm 
dbh; class 2 is mature with <76 stems/ha; 
class 0 is immature. 

strata � Groups of forest types with the same 
or similar species composition, age and 
height classes (plural of stratum).  

stratification � The procedure that divides 
strata into stratum.  
Also: A pregerminative treatment of seeds 
that breaks dormancy and promotes rapid 
germination, accomplished by exposure to 
heat, cold, soaking or other treatments. 

stratum � A subdivision of a forest area to be 
inventoried, based on a group of trees with 
the same or similar species composition, 
age and height class. 

stumpage � The price paid to the provincial 
government for timber harvested from 
Crown land. 

stumpage appraisal � The process by which 
the stumpage to be charged for harvesting 
on any given area is estimated. 

succession � The replacement of one plant 
community by another in progressive 
development toward climax vegetation. 

suppressed � Trees with crowns entirely 
below the general level of the crown cover 
receiving little or no direct light from 
above or from the sides. 

tenure � The holding, particularly as to 
manner or term (i.e., period of time), of a 
property. Land tenure may be broadly 
categorized into private lands, federal 
lands and provincial Crown lands. The 
Forest Act defines a number of forestry 
tenures by which the cutting of timber and 
other user rights to Crown land are 
assigned. 

thinning � The process of removing excess 
and poorer quality trees from a stand for 
the purpose of improving the growth and 
value of the remaining crop trees. 

tillage � The process of mechanical 
preparation of the soil to prepare seed, 
plug and/or root plant seedings and 
plantings. 
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timber cruising � The collection of field data 
on forests, commonly by the measurement 
and recording of information in sample 
plots. Includes the measurement and 
estimation of volumes of standing trees. 

timber mark � A hammer indentation made 
on cut timber for identification purposes. 

tolerance � A relative measure of a crop or 
tree�s ability to survive a deficiency of 
light, water or nutrients, i.e., shade-
tolerant crops and trees can grow under 
the shade of other plants, in conditions of 
low light. 

tree � A woody plant at least 5 m high. 
trim allowance � The extra length (usually 20 

cm) of a bucked log to allow for trimming 
waste in the sawmill. 

understorey � That portion of the trees or 
other vegetation in a forest stand below 
the main canopy level. 

uneven-aged � Stands with a wide range of 
ages and sizes. 

unit sales � Sale of timber based on an agreed 
�price per unit of material for timber 
volume� with payment based on scaled 
volume. 

variable area plot sampling method � A 
method of timber cruising commonly used 
for industrial timber cruising in which 
sampling area (plot size) varies with tree 
diameter. 

vegetation management � The removal of 
vegetation that competes with crops or 
crop trees. 

vegetative propagation � The asexual 
reproduction of new plants not requiring 
genetic recombination (parents and 
offspring). Some woody plants do this 
naturally through a process of rhizome 
production, layering, basal sprouting, root 
suckering and runners. Human assisted 
methods include, grafting, root cuttings 
and tissue culture. 

volume table � A table showing the estimated 
average tree or stand volume based on 
given tree measurements (usually diameter 
and height). 

windthrown � Trees that have been blown 
over by wind. Also known as blowdown. 

Woodlot Licence � As defined in the Forest 
Act, an area of forest land containing not 
more than 400 ha of Crown land on the 
Coast and 600 ha in the Interior which 
may be managed in conjunction with some 
private land. 
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Recommended Reading 

In addition to the Guide to Agroforestry in BC, the Small Woodlands Program of BC 
(SWP) has produced two other publications.  

Small Woodlands Extension Catalogue: Lists over 1300 publications, videos and 
websites covering a wide range of topics, including small-scale forestry, agroforestry, 
agriculture and environmental management.  

Small Woodlands Business Planning and Marketing Guidebook: Includes business 
planning and marketing information.  

Landowners developing agroforestry systems are strongly urged to obtain both 
publications. 
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Referenced Material  
Please note that a listing for a business does not constitute an endorsement. 

Publications 
British Columbia Ministry of Agriculture and Food, Berry Production Guide for 

Commercial Growers, 1997 
British Columbia Ministry of Agriculture and Food, Nursery and Landscape 

Production Guide, with the BC Landscape and Nursery Association, revised 1998 
British Columbia Ministry of Forests and BC Ministry of Environment, Lands and 

Parks, Soil Interpretations for Forestry: Proceedings of the BC Soil Survey 
Workshop, 1982 

British Columbia Ministry of Forests, Field Guide for Site Identification and 
Interpretation, Crown Publications, Victoria (a series of 11 guides for various 
regions of BC) 

British Columbia Ministry of Forests, Woodlot Licence Inventory Manual, March, 1999 
Hilts, Stewart and Peter Mitchell, Taking Stock: Preparing an Inventory of Your 

Woodland. Centre for Land and Water Stewardship, University of Guelph, 1997 
MacKinnon, Andy, Jim Pojar and Ray Coupe, Plants of Northern British Columbia. 

Vancouver: Lone Pine Publishing, 1992 
Parish, Roberta, Ray Coupe and Dennis Lloyd, Plants of Southern Interior British 

Columbia. Vancouver: Lone Pine Publishing, 1996 
Parish, R. and S. Thomson, Tree Book: Learning to Recognize Trees of British 

Columbia. Canadian Forest Service/BC Ministry of Forests, 1994 
Pojar, Jim and Andy MacKinnon, Plants of Coastal British Columbia. Vancouver: 

Lone Pine Publishing, 1994 
Reid Collins and Associates Ltd., Managing Your Woodland: A Non-Forester�s 

Guide to Small-Scale Forestry in British Columbia. Canadian Forest Service and 
BC Ministry of Forests, 1992 (copies can be obtained from Crown Publications 
in Victoria, or from the SWP Small Woodlands Library). 

Internet 
Biogeoclimatic Ecosystem Classification (BEC): 

http://www.for.gov.bc.ca/research/becweb/becinfo.html 
Hardiness zone information: 

http://sis.agr.ca/CANSIS/NSDB/CLIMATE/HARDINESS/_overview.html 
Hardiness zone information � USDA: 

http://www.ars-grin.gov/na/hardines.html 
Land Capability for Agriculture � BC Land Commission: 

http://www.lrc.gov.bc.ca/lrc/alr/land_classified.htm 
Soils of Canada Home Page:  

http://quarles.unbc.edu/nres/soc/index.html 

http://www.for.gov.bc.ca/research/becweb/becinfo/
http://sis.agr.ca/CANSIS/NSDB/CLIMATE/HARDINESS/_overview.html
http://www.ars-grin.gov/na/hardines.html
http://www.lrc.gov.bc.ca/lrc/alr/land_classified.htm
http://quarles.unbc.edu/nres/soc/index.html
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Contacts 
Mapping 

Clover Point Cartographics: The main distributor of all BC Ministry of Forests 
hard copy map products, under a licence agreement with the BC Government. 
Suite 202 � 919 Fort St. 
Victoria, BC, V8V 3K3 
Toll-free: 1-888-457-2724 
Tel: 250-384-3537 
Fax: 250-384-2679 
email: cloverpoint@pinc.com 
http://www.cloverpoint.com/index.html 

LandData BC: A clearinghouse for land-related information about BC. 
Tel: 250-356-5263 
Fax: 250-387-3022 
email: support@mail.gdbc.gov.bc.ca 
http://www.landdata.gov.bc.ca/ 

Soil Assessment 

Soil Sampling: 

Contact the Resource Management Branch of the BC Ministry of Agriculture, Food 
and Fisheries and request the Soil Sampling factsheet (order #611.100-1). A soil 
specialist can be contacted at the MAFF office at: 

1767 Angus Campbell Rd. 
Abbotsford, BC, V3G 2M3 
Tel: 604-556-3001 
Fax: 604-556-3030 

Soil Testing Laboratories: 

Griffin Laboratories 
#2 � 2550 Acland Rd 
Kelowna, BC V1X 7L4 
Tel: 250-765-3399 
Fax: 250-765-3556 

Norwest Soil Research Inc. 
Suite 104, 19575 � 55A Ave. 
Surrey, BC V3S 8P8 
Tel: 604-514-3322 
Fax: 604-513-3323 

Soilcon Laboratories Ltd. 
275 � 11780 River Rd 
Richmond, BC V6X 1X7 
Tel: 604-278-5535 
Fax: 604-278-0517 

Pacific Soil Analysis 
5 � 11720 Voyageur Way 
Richmond, BC V6X 3G9 
Tel: 604-273-8226 
Fax: 604-373-8082 

mailto:cloverpoint@pinc.com
http://www.cloverpoint.com/forest_maps.htm
mailto:support@mail.gdbc.gov.bc.ca
http://www.landdata.gov.bc.ca/
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M & B Research and 
Development Ltd. 
110115C MacDonald Park Rd 
Sidney, BC V8L 5X5 
Tel: 250-656-1334 
Fax: 250-656-0443 

Vancouver Island Soil Testing 
6021 Casino Rd 
Duncan, BC V9L VG5 
Tel: 250-746-8633 

Agroforestry (General) 

Publications 

Agriculture Canada, Ontario Federation of Agriculture, Ontario Ministry of 
Agriculture and Food, Ontario Ministry of Natural Resources. 1993. Best 
Management Practices: Farm Forestry and Habitat Management. Guelph, ON.  

Ashton, Mark S.; Montagnini, Florencia. 1999. The Silvicultural Basis for 
Agroforestry Systems. CRC Press, Boca Raton, FL. 

Buck, Louise E.; Lassoie, James P.; Fernandes, Erick CM. 1998. Agroforestry in 
Sustainable Agricultural Systems. Lewis Publishers, Boca Raton, FL. 

Clason, T. 1998. Agroforestry Practices for Small Farm Management. Louisiana 
State University, Homer, LA. 

Columbia-Pacific Resource Conservation and Development Council. 1998. 
Agroforestry Resource Guide. Aberdeen, WA. 

Garrett, H.E. (Gene); Rietveld, W.J. (Bill); Fisher, R.F. (Dick). 2000. North 
American Agroforestry: An Integrated Science and Practice. American Society of 
Agronomy, Inc., Madison, WI. 

Gordon, Andrew M.; Newman, Steven M. 1997. Temperate Agroforestry Systems. 
Biodiversity International, Buckingham, UK. 

Hodge, Sandra S.; Walter, Willian (Dusty); Peters, Sara M. 2000. 
Agroforestry:Training Manual for Applied Land Use Practices. University of 
Missouri Center for Agroforestry, Columbia, MO. 

Rayment, Barbara. 2000. From the Ground Up: A Horticultural Guide for North-
Central BC. David Douglas Botanical Garden Society, Prince George, BC. 

Seyler, James and Micheal Gold. 1993. A Checklist of Suggested Guidelines for the 
Design and Evaluation of Small Scale Agroforestry Projects. Department of 
Forestry, Michigan State University, East Lansing, MI. 

United States Department of Agriculture. 1999. Agroforestry for Farms and Ranches. 
Ecological Services Division, U.S. Department of Agriculture, Washington, DC. 
Also available on line at: http://www.nhq.nrcs.usda.gov/BCS/forest/tnote1.html 

Wojtkowski, Paul. 1998. The Theory and Practice of Agroforestry Design. Science 
Publishers, Inc., Enfield, NH. 

http://www.nhq.nrcs.usda.gov/BCS/forest/tnote1.html
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Internet 

BC Ministry of Agriculture, Food and Fisheries has created �InfoBasket,� an 
internet portal developed for a number of Business Focus Areas (BFA). One of 
these BFA�s is Agroforestry. Agroforestry information from around the world 
and applicable in BC is included in this easy to use website. 
http://infobasket.gov.bc.ca  

The Prairie Farm Rehabilitation Shelterbelt Centre has a wide variety of 
agroforestry publications and fact sheets that are available online at 
http://www.agr.ca.pfra/shbgene.html 

The US National Agroforestry Center, based at the University of Nebraska, has a 
web site page http://www.unl.edu/nac/ where it hosts a series of agroforestry 
papers, notes and sources for other reference materials 

The Center for Integrated Natural Resources and Agricultural Management 
(CINRAM), at the University of Minnesota publishes a free agroforestry 
newsletter called The Agroforestry Advantage. You can reach them at 115 Green 
Hall, 1530 Cleveland Ave., N., St., Paul, MN, 55108-1027; tel. 612-625-5212. 
Their web site is located at: http://gis.umn.edu/~hperry/agroforestry.html 

The North West Agroforestry Internet Mailing List is set up through the efforts of 
the BC Ministry of Agriculture, Food and Fisheries. To subscribe, send an email 
to mailserv@cariboo.bc.ca and use North West Agroforestry in the subject line. 
Then leave your name and address in the body of the email. 

Association for Temperate Agroforestry 
http://web.missouri.edu/~afta/ 

Newsletters 

Agroforestry BC is published by the Ministry of Agriculture, Food and Fisheries at 
1767 Angus Campbell Rd, Abbottsford, BC, V3G 2M3, tel. 604-556-3001. 
To subscribe contact: carman.conn@gems3.gov.bc.ca 

The Temperate Agroforester, newsletter of the Association for Temperate 
Agroforestry. AFTA, c/o Center for Agroforestry, 203 ABNR Building, 
University of Missouri, Columbia, MO, USA 65211. Website: 
http://web.missouri.edu/~afta/ 

http://infobasket.gov.bc.ca/
http://www.agr.ca.pfra/shbgene.html
http://www.unl.edu/nac/
http://gis.umn.edu/~hperry/agroforestry.html
mailto:mailserv@cariboo.bc.ca
http://web.missouri.edu/~afta/
mailto:carman.conn@gems3.gov.bc.ca
http://web.missouri.edu/~afta/
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Crop Information 

General Agriculture 

The British Columbia Ministry of Agriculture, Food and Fisheries has a number of 
useful publications generally available through district offices. Some of the titles that 
may be relevant to agroforestry practitioners include: 

Farm Management 
• Farm Business Management Factsheets 
• Preparing a Business Plan 
• Producers Consensus Costs and Returns Publications  

(Enterprise Budgets for Various Crops) 

General Horticulture 
• BC Organic Agricultural Products Certification Regulation, Operation Policies, 

and Farm Management Standards 
• Resources for Berry Growers 

Industry Overviews 
• The BC Highbush Blueberry Industry � An Overview for New Growers 
• The BC Cranberry Industry � An Overview for New Growers 

Marketing 
• BC Food Processor�s Reference Manual 
• Direct Marketing: A Handbook for Farm Producers 
• On-Farm Processing: A Handbook for Producers 

Berry Pests and Control 
• Bird Control for BC Agricultural Lands 
• BC Agricultural Fencing Handbook 
• Electronic Fencing Manual 

Soils and Fertilizer 
• Regional Soil Management Handbooks 
• Soil Sampling 

Storage 
• Refrigeration Requirements for Fruit and Vegetables 
• Storage of Fruit and Vegetables 
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BC Production Guides 
• Tree Fruit Production Guides 
• Field Crop Guide 
• Berry Production Guide 
• Vegetable Production Guide 
• Ginseng Production Guide 

Contact your local MAFF office for a complete listing of available publications and 
ordering information. 

Associations and Agencies 

Plants 
• British Columbia Herb Growers Association, P.O. Box 1415,  

Aldergrove, BC V4W 2V1 
• British Columbia Native Plant Society, 2012 William St.,  

Vancouver, BC V5L2X6 
• First Nations Agricultural Association, 200 � 345 Yellowhead Hwy,  

Kamloops BC V2H 1H1 

Christmas Trees 
• British Columbia Christmas Tree Council, P.O. Box 2426,  

Invermere, BC V0A 1K0 
• Kootenay Christmas Tree Association SS#1, Site 5, Comp 88,  

Cranbrook, BC V1C 4H4 
• Thompson Okanagan Christmas Tree Association, RR #2,  

Lumby BC V0E 2G0 
• Southwest BC Christmas Tree Association, 8231 East Saanich Rd.,  

Saanichton, BC V0S 1M0 

The Private Forest Landowners Association 
• The Private Forest Landowners Association, 556 Herald St.,  

Victoria, BC V8W 1S6, 1-888-634-7352. 

Woodlot Associations 
• The Federation of BC Woodlot Associations, 6233 Tasa Place,  

Prince George, BC V2K 4J3, 1-888-925-9995. Please contact this association for 
the contact name and address of the Woodlot Association closest to you. 

Community Futures Development Association of BC 
The Community Futures program is an economic renewal initiative firmly rooted at 
the community level and focused on building local capacity as a means of assisting 
rural communities to deal with economic change and labour force adjustment.  

Given the importance of small business to Canada�s changing economy, one of the 
primary focuses of the CFDCs is to foster entrepreneurial development by providing 
both financial and technical support to new and existing small businesses.  
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To reach the Community Futures Development Corporation in your area check the 
white pages of your telephone book. You can also reach them: 
• In Vancouver, at: 604-681-7130 
• Via the Internet at: www.communityfutures.ca 

Government Agencies 
The related line ministries, Ministry of Agriculture, Food and Fisheries, Ministry of 
Forests, Ministry of Air, Land and Water and the Ministry of Sustainable Resources 
have offices located around the province. Look in the blue pages of your phone book 
for the offices closest to you.  

Prairie Farm Rehabilitation Administration 

Dawson Creek District Office 
Suite 104, 1005 � 104th Ave. 
Dawson Creek, BC V1G 2H9 
Tel: 250-782-3116 
Fax: 250-782-8156 

Farm Credit Corporation 

The FCC is a federal government Crown agency that offers a range of financial 
services, including loans to agricultural operators throughout Canada. They have 
three offices in BC: 
• 200 � 595 KLO Rd, Kelowna, BC V1Y 8E7, 1-800-665-6061. 
• 109 � 1528 McCallum Rd, Abbotsford, BC V2S 8A3, 1-800-663-1983. 
• 100 � 1136 103rd Ave., Dawson Creek, BC V1G 2G7.  

Enquiry BC 

Any BC ministry or Crown corporation can be reached toll-free with Enquiry BC. 
• In Vancouver, call: 662-2421 
• In Victoria, call: 387-6121 
• Everywhere else in the province, call: 1-800-663-7867 

Non-timber Forest Products Buyers 
Medicinal Herbs 
Alta Natural Herbs and Supplements Ltd. 
#1148 � 20800 Westminster Hwy 
Richmond, BC V6V 2W3 
Tel: 604-303-1131; 1-800-535-7502 
Web: http://www.alta-natural.com 
Herbal supplements, shampoos, creams. 

Bioforce Canada Inc. 
3108 Beta Ave. 
Burnaby, BC V5G 4K4 
Tel: 604-299-1177 

http://www.communityfutures.ca/
http://www.alta-natural.com/
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Bio-Genesis Distributors  
9323 � 209 St. 
Langley, BC V1M 2G6 
Tel: 604-596-3655 
Plant extract distributor. 

Blessed Herbs Inc. 
109 Barre Plains Rd., 
Oakham, MA 01068-9675 
Tel: 508-882-3839; 1-800-489-4372 

Botanicals International 
2550 El Presidio St. 
Long Beach, CA 90810-1193 
Tel: 310-637-9566, ext: 115 
Fax: 310-637-3644 
email: treid@botanicals.com 
Sister company to Wilcox Drug Co.;  
major bulk wholesale supplier. 

Christmas Natural Foods 
203-8173 128th St. 
Surrey, BC 
Tel: 604-591-8881 
Processor and distributor of medicinal herbs. 

East Earth Herb Inc. 
4091 West 11 Ave. 
P.O. Box 2802 
Eugene, OR 97402 
Tel: 541-687-0155; 1-800-827-4372 
Fax: 541-485-7347 
email: peggyb@pond.net  

Eclectic Institute Inc. 
14385 SE Lusted Rd 
Sandy, OR 97055 
Fax: 308-582-0186 
email: eclectic-institute@worldnet.att.com 
web site: www.eclecticherb.com 
Manufacturer and retailer of wildcrafted and 
cultivated herbal products. 

Flora Manufacturing and Distributing 
7400 Fraser Park Dr. 
Burnaby, BC V5J 5B9 
Tel: 604-436-6000; 1-800-663-0617 
Fax: 604-436-6060 
Manufacturer and distributor of medicinal 
herbs and herbal products. 

Frontier Natural Products Co-op 
3021 78th St. 
Norway, IA 52318 
Tel: 319-227-7996 
Fax: 319-227-7966 
email: barb.letchworth@ frontierherb.com 
www.frontierherb.com/homepage.html 
Large manufacturer of medicinal herbs. 

Global Botanicals 
545 Welham Rd. 
Barrie, ON L4M 6E7 
Tel: 705-733-2117; 1-800-887-6009 
Source products from around the world. 

Golden Bough Herb Co. Ltd. 
10 � 8385 St. George St. 
Vancouver, BC V5X 4P3 
Tel: 604-322-0455 
Fax: 604-322-0466 
email: gbh@pacificgroup.net 
Processor/distributor of herbal products. 

The Herb Pharm 
Williams, OR 
Tel: 503-864-6262 
Medicinal herb producer and wholesaler. 

International Supplies and Systems Ltd. 
17240 � 26th Ave. 
Surrey, BC V4B 4Z5 
Tel: 604-535-4403 
Medicinal herb wholesaler. 

McZand Herbal Inc. 
Box 5312 
Los Angeles, CA 90409 
Tel: 310-822-0500 
Fax: 310-822-1050 
Contract with growers; purchase from brokers. 

mailto:treid@botanicals.com
mailto:eclectic-institute@worldnet.att.com
http://www.eclecticherb.com/
http://www.frontierherb.com/homepage.html
mailto:gbh@pacificgroup.net
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Master Formulae 
Kelowna, BC 
Tel: 250-769-3970 
Fax: 250-769-3819 
Market bulk herbs, extracts and tinctures. 

Natural Factors (Gahler Enterprises Ltd.) 
3655 Bonnevile Place 
Burnaby, BC V3N 4S9 
Tel: 604-420-4229 
Processing facilities in Kelowna. 

Nature�s Cathedral Inc. 
1995 78th St. 
Blairstown, IA 52209 
Tel: 319-454-6959 
Fax: 319-454-9049 
Large manufacturer of medicinal 
herb products. 

Pacific Botanicals 
4350 Fish Hatchery Rd 
Grant�s Pass, OR 97527-9547 
Tel: 503-479-7777 
Producer and wholesaler of medicinal herbs 
and herbal products. 

Parkland Botanicals  
Togo, SK 
Tel: 306-597-2146 
email: pbotogo@sk.sympatico.ca 
A herb dealer that deals with wildcrafters 
and brokers. 

Point Vert 
7236 Salisbury Ave. 
Burnaby, BC V5E 3A2 
Tel: 604-540-1336 
Fax: 604-540-1336 

Rhema Industries Ltd. 
#110 � 3738 North Fraser Way 
Burnaby, BC V5J 5G7 
Tel: 604-430-5211 
Fax: 604-430-4714 
Manufacturer of medicinals and botanicals. 

Sisu Enterprises Co. Inc. 
104A � 3430 Brighton Ave. 
Burnaby, BC V5A 3H4 
Tel: 604-420-6610 

Swiss Herbal Remedies Ltd. 
#8 � 2439 Beta Ave. 
Burnaby, BC V5C 5N1 
Tel: 604-298-4114 

Trophic Canada Ltd. 
260 Okanagan Ave. East 
Penticton, BC V2A 3J7 
Tel: 250-492-8820 
Manufacturer, sources herbs globally. 

Wilcox Natural Products 
PO Box 391 755 George Wilson Rd. 
Boone, NC 28607 
Tel: 704-264-3615 
Fax: 704-264-2831 
email: wilcox@wnp.com 
web site: www.goldenseal.com 
Supplies wildcrafted and cultivated botanicals 
to the natural products industry. 

mailto:pbotogo@sk.sympatico.ca
mailto:wilcox@wnp.com
http://www.goldenseal.com/
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Floral/Christmas Greenery 
BC Nursery Trades Association 
Tel: 604-574-7772; 1-800-421-7963 
Fax: 604-574-7773 
Provides a Directory and Buyer�s Guide 
listing all members; a good starting point for 
market research on floral greenery. 

Blooming Barn Dried Flowers Ltd. 
R.R.#4, Courtenay, BC V9N 7J3 
Tel: 250-338-8840 
Fax: 250-338-8265 
email: blooming@mars.ark.com 
web site: http:// mars.ark.com/~blooming/ 
Coulee Pickings Ltd. 
190 Hodsman Rd. 
Regina, SK S4N 5X4 
Tel: 306-721-7863 
Fax: 306-721-3770 
email: harold.moen@sk.sympatico.ca 
David L Jones Wholesale  
3737 Marine Way 
Burnaby, BC 
Tel: 604-451-7200 
Fax: 604-451-7296 
Hiawatha Inc.  
3771 South Island Hwy 
Royston, BC  
V0R 2V0 
Tel: 250-334-3299 
Hope Evergreen & Cone 
541 Fort 
Hope, BC V0X 1L0 
Tel: 604-869-2896 

Kirby Floral Inc. 
1 � 8560 Roseberry Ave. 
Burnaby, BC 
Tel: 604-438-3535 
Fax: 604-433-0470 
Ladysmith Evergreens Ltd. 
341 � 1st Ave. 
P.O. Box 548 
Ladysmith, BC V0R 2E0 
Tel: 250-245-4402 
Meyer Floral 
1219 Adanac St. 
Vancouver, BC 
Tel: 604-255-1333 
Mill Creek Evergreens 
1698 Fairmount Ave. 
Shelton, WA 98584 
Tel: 306-426-3959 
Southwest BC Christmas Tree Association 
4281 Bradner Rd 
Abbotsford, BC V4X 1S9 
Tel: 604-856-7397 
Provides a Buy-Sell Directory listing growers 
and buyers of Christmas trees. 
Turnbull Evergreens 
6504 6th Ave., Court N.W. 
Gig Harbor, WA 98335 
Tel: 306-857-2587 
Western Evergreens 
4660 Western Rd. 
Courtenay, BC V9N 3T2 
Tel: 250-334-4626 
Fax: 250-334-1953 

Wild Mushrooms 
Betty�s Best Mushrooms 
PO Box 24 
Britannia Beach, BC  
V0N 1J0 
Tel: 604-896-2231 
Fax: 604-896-2460 

Ideation Research Ltd. 
625 Pine St. 
Nanaimo, BC  
Tel: 250-753-8245 
Fax: 250-758-7391 
Note: Also purchases floral greenery. 

mailto:blooming@mars.ark.com
mailto:harold.moen@sk.sympatico.ca
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Niki�s Mushrooms  
#8 Savoy Rd. 
Lake Cowichan, BC 
Tel: 250-749-6268 

Ponderosa Mushrooms and Specialty Foods 
13771 Bridgeport Rd 
Richmond, BC V6V 1X1 
Tel: 604-273-8308 
Fax: 604-273-5085 
email: ponderosa@pacificgroup.net 

St. Jean�s 
Site G-1 RR#1 C-1  
Nanaimo, BC V9R 5K1 
Tel: 250-754-2185  
Fax : 250-754-5923 
email: stjeans@island.net 

Suppliers: Planting Materials 

The following listing is only intended as a regional sampling of nurseries that provide plant material 
that may be of interest to agroforestry practitioners.  

BC�s Wild Heritage Plants 
47330 Extrom Rd 
Chilliwack (Ryder Lake), BC V2R 4V1 
Tel/Fax: 604-858-5141 
email: bcwild@uniserve.com 
Retail (by appointment) and wholesale 
nursery, contract grower, trees and shrubs, 
perennials. 

Bluestem Nursery 
1949 Fife Rd 
Christina Lake, BC V0H 1E3 
Tel/Fax: 250-447-6363 
Retail/wholesale, contract grower, grasses and 
willows; bare root and cuttings. 

Botanical Dynamics 
RR 1 S72 C4 
Oliver, BC V0H 1T0 
Tel: 250-498-0595 Fax: 250-498-2133 
Contract grower, trees and shrubs, perennials, 
grasses, conifers in styroplugs, seeds. 

C.E. Jones & Associates Ltd. 
204 � 26 Bastion Square 
Victoria, BC V8W 1H9 
Tel: 250-383-8375  
Fax: 250-383-9354 
email: blapierre@jonesassoc.com 
Retail/wholesale, contract grower, trees and 
shrubs, containers, seedlings.  

Dawson Seed Co. 
B 17802 � 66th Ave. 
Surrey, BC V3S 7X1 
Tel: 604-576-8633 or 1-800-267-8633 
Fax: 604-576-8634 
Wholesale seeds, perennials, grasses.  

Industrial Forestry Service Ltd. 
1595 Fifth Ave. 
Prince George, BC V2L 3L9 
Tel: 250-567-4115  
Fax: 250-563-9676 

Linnaea Nurseries Ltd. 
3666 � 224th St. 
Langley, BC V2Z 2G7 
Tel: 604-857-2139  
Fax: 604-533-8246 
Wholesale nursery, contract grower, trees and 
shrubs, perennials, containers, liners, seeds. 

mailto:ponderosa@pacificgroup.net
mailto:stjeans@island.net
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N.A.T.S. Nursery Ltd. 
17127 Fraser Hwy 
Surrey, BC V3S 4R5 
Tel: 604-576-1300  
Fax: 604-576-9383 
Wholesale nursery, trees, shrubs, perennials. 

Okanagan Plant Propagators 
Box 947  
Winfield, BC V0H 2C0 
Tel: 250-766-3439  
Fax: 250-766-2439 
Wholesale nursery, trees and shrubs. 

Pacific Rim Native Plants 
44305 Old Orchard Rd 
Sardis, BC V2R 1A9 
Tel: 604-792-9279  
Fax: 604-792-1891 
Retail and wholesale, trees and shrubs. 

Pickett�s Nurseries Ltd. 
14610 Neaves Rd 
Pitt Meadows, BC V3Y 1Z1 
Tel/Fax: 604-465-5221  
Wholesale nursery, broker, trees and shrubs. 

PRT � Campbell River Nursery 
3820 Snowden Rd 
Campbell River, BC V9H 1P5 
Tel: 250-286-1224 
Fax: 250-286-1229 
email: campbellriver@prtgroup.com 
Wholesale nursery, contract grower, trees and 
shrubs, containers, liners, seeds. 

PRT � Harrop Nursery 
6320 Harrop Procter Hwy 
RR 3, S20, C44 
Nelson, BC V1L 5P6 
Tel: 250-229-5353 
Fax: 250-229-4254 
email: harrop@prtgroup.com 
Wholesale nursery, contract grower, trees and 
shrubs, containers, liners, seeds. 

PRT � Reid Collins Nursery 
Box 430, 2396 � 272nd St. 
Aldergrove, BC V4W 2T9 
Tel: 604-856-6408 or 1-800-665-6503 
Fax: 604-856-4218 
email: reidcollins@prtgroup.com 
Wholesale nursery, contract grower, trees and 
shrubs, containers, liners, seeds.  

Quality Seed Collections Ltd. 
Box 1531 
Kamloops, BC V2C 6L8 
Tel: 250-374-9689  
Fax: 250-374-9654 
Wholesale seeds. 

Silva Enterprises Ltd. 
P.O. Box 2888, Station B 
Prince George, BC V2N 4T7 
Tel: 250-963-8617  
Fax: 250-963-3490 
Wholesale conifer tree seed. 

Streamside Native Plants 
3300 Fraser Rd, RR 6 S695 C6 
Courtenay, BC V9N 8H9 
Tel/Fax: 250-338-7509 
email: barport@mars.ark.com 
Retail/wholesale, contract grower, trees and 
shrubs, perennials, containers, liners, seeds.  

Western Tree Seed Ltd. 
P.O. Box 144 
Blind Bay, BC V0E 1H0 
Tel: 250-675-2463  
Fax: 250-675-2202  
Wholesale tree seed. 

Yarrow Nursery Ltd. 
41480 Yarrow Central Rd 
Yarrow, BC V2R 5G5 
Tel: 604-823-6545  
Fax: 604-823-6548 
Wholesale nursery, trees (birch species). 

mailto:campbellriver@prtgroup.com
mailto:harrop@prtgroup.com
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Yellowpoint Propagation Ltd. 
13735 Quesnel Rd, RR 3 
Ladysmith, BC V0R 2E0 
Tel/Fax: 250-245-4635 
Wholesale nursery, propagator, seeds. 

 

 

Note: For a more complete listing of wholesale nurseries and seed suppliers that  
specialize in native plants, see the Waterworks Homepage at 
http://www.city.vancouver.bc.ca/engsvcs/waterworks/conserve/bcwholesale.htm 

Suppliers: Forestry Survey Equipment 

Cansel Survey Equipment 
3771 Napier 
Burnaby, BC 
Tel: 604-299-5794 
Fax: 604-299-5701 

Deakin Equipment Ltd. 
1361 Powell St. 
Vancouver, BC 
Tel: 604-253-2685; 1-800-663-3735 
Fax: 604-253-4639; 1-800-634-8388 
Internet: www.deakin.com 
Large and varied stock of forestry equipment. 

Goertz Frederick Ltd. 
314 East 5th  
Vancouver, BC 
Tel: 604-871-9066 
Fax: 604-871-9067 
Forestry supplies and survey equipment; sales 
and rentals. 

Neville Crosby Inc. 
445 Terminal Ave. 
Vancouver BC 
Tel: 604-662-7272; 1-800-663-6733 
Fax: 604-662-8133;1-800-873-8166 
Also have outlets in Smithers and 
Prince George.  

http://www.city.vancouver.bc.ca/engsvcs/waterworks/conserve/bcwholesale.htm
http://www.deakin.com/
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Maps: General 

Maps can be obtained from various sources, including municipal or regional offices, 
and MAFF and MoF. In addition, a useful website and a private map distributor are 
listed in Appendix 2: Sources of Information. 

Map (and air photo) scales appear in the form of a ratio. This ratio tells you how 
distances on the map relate to distances on the ground. A map scale ratio of 1:5000 
indicates that one unit on the map equals 5000 of the same unit on the ground 
(e.g., 1 cm on the map equals 5000 cm, or 50 m on the ground). The smaller the 
second number, the larger the map scale. Try to get a map with a fairly large scale 
(1:5000 is suggested), and obtain the most recent versions possible. 
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Forest Cover Maps 

In BC, most land (both private and Crown) has already been stratified and mapped 
according to forest �types� or groupings of stands that are similar in species, heights 
and stocking. These maps are called Forest Cover maps, and can be viewed and/or 
obtained at BC Ministry of Forests offices. 

A lot of information is coded into a Forest Cover map and it can look quite 
intimidating to the inexperienced eye. However each map comes with an extensive 
legend to help interpret the symbols. Although these maps are not detailed enough to 
provide all the information required in a land assessment, they provide a good 
starting point in getting to know your forested lands. 

The following table describes each forest cover layer in terms of its map designation, 
agroforestry significance and possible agroforestry interpretation: 
 

Forest cover layer Agroforestry planning interpretation 

Species composition: Species are listed in order 
of their percentage occurrence, with the dominant 
species first (e.g., F, A, Pl (Douglas-fir, trembling 
aspen, lodgepole pine). 

If ground drainage or slope doesn�t 
change, the tree species growing adjacent 
to fields may indicate suitability. 

Site index: Indicates the ability of a site to 
produce commercial timber crops based on the 
estimated average height of the dominant trees of 
the leading species at age 50, and measured at 
breast height. Expressed as <10: NSR or non-
productive, 10�17: poor, 18�30 medium, 30+ 
good. 

When good and medium sites are also 
arable (see Land Classification for 
Agriculture), gives indication of highest 
quality land and where to concentrate 
your investment. 

Crown closure class: The amount of ground area 
covered by the canopy of trees; measured in 5 or 
10% closure classes. 

• 100% crown closure means that crowns of 
trees all touch, and stand is referred to as 
�closed canopy.� 

• 50% crown closure means that only half of the 
ground area is covered by tree crowns; lots of 
room and time to grow before crowns touch. 

An indication of light reaching the forest 
floor; influences future stand manage-
ment decisions; adds potential for using 
both forest farming and intercropping 
systems. Remember that 50% shade 
under trees is variable shade that totals 
50%, this is very different to the solid 
50% shade produced by 50% shade 
cloth. 

History: The record of natural disturbances 
(e.g., fire, pest infestation and silviculture activities 
(e.g., site preparation, tree planting, stand 
tending). 

Selective and clearcut areas and their 
productivity give an indication of potential 
crops. 

Height class: Eight height classes  
(Class 1: 0�10.4 m; Class 2: 10.5�19.4 m;  
Class 3: 19.5�28.4 m; up to Class 8: 64+ m) 

Age class: Nine classes broken into 20 year 
increments (Class 1: 1�20 years old, up to  
Class 9: 251 years+) 

Gives a rough volume estimate of timber 
resources. 
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Sample forest cover map 

Air Photos 

Most areas of the province have been covered by flight lines and have been 
photographed. It is very likely that your land base has been included and that recent 
photographs are available. Sometimes these photos are available in digital format, but 
normally you�ll see them on photographic paper, just like as you would a regular 
photograph (only larger).  

Note: Although most of the province has been covered, some areas may not be 
available. 

You�ll need the largest scale possible to provide you with the most detailed 
representation of your land. Air photos are normally at 1:15 000 but can be blown up 
(i.e., to 1:10 000). When you�re ordering (ask the district Forest Service for your 
local supplier), request the largest size available. On sheets of overhead transparency 
you can trace out the major zones of agriculture land capacity, riparian influence, 
land units, wildlife habitat and other strata.  

You�ll notice that it�s easy to pick out the forested areas and fields on an air photo. 
Using a pocket stereoscope you even get a 3D perspective. However, if you want to 
determine the exact types of forest and crops, you�ll need to use a Forest Cover map, 
along with a thorough ground inspection. 
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Sample air photo 

Dot Grid 

Transparent dot grids can be purchased from forestry supply stores or you could 
photocopy the dot grid on the following page onto a transparency.  

Dot grids are used to estimate total area. The scale of this sample grid is 1:10 000. 
One dot equals 6.25 ha. Simply overlay the transparency and count the number of 
dots to estimate the size of the stratum you are measuring. 
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Hardiness Zones 
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Plant �Hardiness Zones� in Canada 

Agriculture Canada produces a map of plant hardiness zones in Canada, based on a 
formula that takes into consideration several meteorological factors. These zones 
were first developed for ornamental plants, but are now used for a wide range of 
plant materials. 

A full colour map of the Plant Hardiness Zones in Canada is located on the Internet, 
and allows you to zoom into a magnified view of zones in your area. The map can be 
found at: http://res.agr.ca/CANSIS/NSDB/CLIMATE/HARDINESS, or contact 
Agriculture Canada or the Ministry of Agriculture, Food and Fisheries. 

http://res.agr.ca/CANSIS/NSDB/CLIMATE/HARDINESS/_overview.html
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Hardiness Zone Indicators 

The two tables below provide a list of first trees, then shrubs, that grow well in the 
different hardiness zones found in Canada, and in BC. The information is derived from 
the Plant Hardiness Zones in Canada map, 1991, and was updated in September 1998. 

Note: The trees and other plants listed below are samples and may not include the 
plants you want to grow in an agroforestry system. For more information on 
the plants you are interested in, see Part III: Crop Sheets, or contact your 
local MAFF or MoF office. 

Indicator Trees 
 

Zone Indicator trees 

9a Magnolia grandiflora Southern magnolia 

8 Arbutus menziesii  
Cornus nuttallii 

Pacific madrone 
Pacific dogwood 

7 
7 
7b 

Liquidambar styraciflua  
Paulownia tomentosa 
Davidia involucrata 

Sweet gum 
Royal paulownia 
Dove tree 

6 
6 
6 
6 
6b 

Fagus sylvatica 
Ailanthus altissima  
Cercis canadensis 
Laburnum X watereri 
Cornus florida 

European beech 
Tree of heaven 
Redbud 
Goldenchain  
Flowering dogwood 

5 
5 
5b 

Acer platanoides 
Quercus robur 
Aesculus hippocastanum 

Norway maple 
English oak 
Horse-chestnut 

4 
4 
4b 
4b 

Ginkgo biloba 
Robinia pseudoacacia 
Cladrastis lutea 
Ulmus glabra 

Maidenhair tree 
Black locust  
Yellowwood  
Scotch elm 

3 
3b 

Tilia cordata 
Juglans nigra 

Littleleaf linden 
Black walnut 

2 
2 
2b 
2b 
2b 

Betula verrucosa 
Ulmus americana 
Aesculus glabra 
Celtis occidentalis 
Fraxinus americana  

European birch 
American elm 
Ohio buckeye 
Hackberry 
White ash 

1 
1b 

Picea glauca 
Salix pentandra 

White spruce 
Laurel willow 
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Indicator Shrubs 

Zone Indicator shrubs 

9a Cryptomeria japonica �Elegans� 
Laurus nobilis 
Pieris forrestii 

Plume cryptomeria 
Sweet bay, laurel 
Chinese pieris 

8 Aucuba japonica 
Pernettya mucronata 
Viburnum tinus 

Japanese aucuba 
Chilean pernettya 
Laurestinus 

7 Buxus sempervirens 
Huypericum hookerianum �Hidcote� 
Prunus laurocerasus 

English box 
 
Cherry-laurel 

6 Acer palmatum 
Deutzia gracilis 
Forsythia × intermedia �Spectabilis�  

Japanese maple 
Slender deutzia 
Showy forsythia 

5 Cotinus coggygria 
Forsythia ovata 
Viburnum carlesii 

Smokebush 
Early forsythia 
Fragrant viburnum 

4 Hydrangea paniculata �Grandiflora� 
Philadelphus �Bouquet Blanc� 
Taxus cuspidata 

Peegee hydrangea 
Bouquet Blanc mock-orange  
Japanese yew 

3 Euonymus alata 
Rhus typhina 
Spiraea × arguta 

Winged spindletree 
Staghorn sumac 
Garland spirea 

2 Caragana arborescens 
Cornus alba �Sibirica� 
Cotoneaster integerrima 

Siberian peashrub  
Siberian dogwood 
European cotoneaster 

1 Amelanchier alnifolia 
Cotoneaster lucida 
Pinus mugo mughus 

Saskatoon 
Hedge cotoneaster 
Mugo pine 
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Slope Correction Tables 
 Slope distance in metres  
 10 12 14 16 18 20 22 24 26 28 30  

% Horizontal distance in metres % 
10 10.00 11.90 13.90 15.90 17.90 19.90 21.90 23.90 25.90 27.90 29.90 10 
12 9.90 11.90 13.90 15.90 17.90 19.90 21.80 23.80 25.80 27.80 29.80 12 
14 9.90 11.90 13.90 15.80 17.80 19.80 21.80 23.80 25.70 27.70 29.70 14 
16 9.90 11.80 13.80 15.80 17.80 19.70 21.70 23.70 25.70 27.60 29.60 16 
18 9.80 11.80 13.80 15.70 17.70 19.70 21.70 23.60 25.60 27.60 29.50 18 
20 9.80 11.80 13.70 15.70 17.70 19.60 21.60 23.50 25.50 27.50 29.40 20 
22 9.80 11.70 13.70 15.60 17.60 19.50 21.50 23.40 25.40 27.30 29.30 22 
24 9.70 11.70 13.60 15.60 17.50 19.40 21.40 23.30 25.30 27.20 29.20 24 
26 9.70 11.60 13.50 15.50 17.40 19.40 21.30 23.20 25.20 27.10 29.00 26 
28 9.60 11.60 13.50 15.40 17.30 19.30 21.20 23.10 25.00 27.00 28.90 28 
30 9.60 11.50 13.40 15.30 17.20 19.20 21.10 23.00 24.90 26.80 28.70 30 
32 9.50 11.40 13.30 15.20 17.10 19.00 21.00 22.90 24.80 26.70 28.60 32 
34 9.50 11.40 13.30 15.10 17.00 18.90 20.80 22.70 24.60 26.50 28.40 34 
36 9.40 11.30 13.20 15.10 16.90 18.80 20.70 22.60 24.50 26.30 28.20 36 
38 9.30 11.20 13.10 15.00 16.80 18.70 20.60 22.40 24.30 26.20 28.00 38 
40 9.30 11.10 13.00 14.90 16.70 18.60 20.40 22.30 24.10 26.00 27.90 40 
42 9.20 11.10 12.90 14.80 16.60 18.40 20.30 22.10 24.00 25.80 27.70 42 
44 9.20 11.00 12.80 14.60 16.50 18.30 20.10 22.00 23.80 25.60 27.50 44 
46 9.10 10.90 12.70 14.50 16.40 18.20 20.00 21.80 23.60 25.40 27.30 46 
48 9.00 10.80 12.60 14.40 16.20 18.00 19.80 21.60 23.40 25.20 27.00 48 
50 8.90 10.70 12.50 14.30 16.10 17.90 19.70 21.50 23.30 25.00 26.80 50 
52 8.90 10.60 12.40 14.20 16.00 17.70 19.50 21.30 23.10 24.80 26.60 52 
54 8.80 10.60 12.30 14.10 15.80 17.60 19.40 21.10 22.90 24.60 26.40 54 
56 8.70 10.50 12.20 14.00 15.70 17.50 19.20 20.90 22.70 24.40 26.20 56 
58 8.70 10.40 12.10 13.80 15.60 17.30 19.00 20.80 22.50 24.20 26.00 58 
60 8.60 10.30 12.00 13.70 15.40 17.10 18.90 20.60 22.30 24.00 25.70 60 
62 8.50 10.20 11.90 13.60 15.30 17.00 18.70 20.40 22.10 23.80 25.50 62 
64 8.40 10.10 11.80 13.50 15.20 16.80 18.50 20.20 21.90 23.60 25.30 64 
66 8.30 10.00 11.70 13.40 15.00 16.70 18.40 20.00 21.70 23.40 25.00 66 
68 8.30 9.90 11.60 13.20 14.90 16.50 18.20 19.80 21.50 23.20 24.80 68 
70 8.20 9.80 11.50 13.10 14.70 16.40 18.00 19.70 21.30 22.90 24.60 70 
72 8.10 9.70 11.40 13.00 14.60 16.20 17.90 19.50 21.10 22.70 24.30 72 
74 8.00 9.60 11.30 12.90 14.50 16.10 17.70 19.30 20.90 22.50 24.10 74 
76 8.00 9.60 11.10 12.70 14.30 15.90 17.50 19.10 20.70 22.30 23.90 76 
78 7.90 9.50 11.00 12.60 14.20 15.80 17.30 18.90 20.50 22.10 23.70 78 
80 7.80 9.40 10.90 12.50 14.10 15.60 17.20 18.70 20.30 21.90 23.40 80 
82 7.70 9.30 10.80 12.40 13.90 15.50 17.00 18.60 20.10 21.70 23.20 82 
84 7.70 9.20 10.70 12.30 13.80 15.30 16.80 18.40 19.90 21.40 23.00 84 
86 7.60 9.10 10.60 12.10 13.60 15.20 16.70 18.20 19.70 21.20 22.70 86 
88 7.50 9.00 10.50 12.00 13.50 15.00 16.50 18.00 19.50 21.00 22.50 88 
90 7.40 8.90 10.40 11.90 13.40 14.90 16.40 17.80 19.30 20.80 22.30 90 
92 7.40 8.80 10.30 11.80 13.20 14.70 16.20 17.70 19.10 20.60 22.10 92 
94 7.30 8.70 10.20 11.70 13.10 14.60 16.00 17.50 18.90 20.40 21.90 94 
96 7.20 8.70 10.10 11.50 13.00 14.40 15.90 17.30 18.80 20.20 21.60 96 
98 7.10 8.60 10.00 11.40 12.90 14.30 15.70 17.10 18.60 20.00 21.40 98 

100 7.10 8.50 9.90 11.30 12.70 14.10 15.60 17.00 18.40 19.80 21.20 100 
102 7.00 8.40 9.80 11.20 12.60 14.00 15.40 16.80 18.20 19.60 21.00 102 
104 6.90 8.30 9.70 11.10 12.50 13.90 15.20 16.60 18.00 19.40 20.80 104 
106 6.90 8.20 9.60 11.00 12.40 13.70 15.10 16.50 17.80 19.20 20.60 106 
108 6.80 8.20 9.50 10.90 12.20 13.60 14.90 16.30 17.70 19.00 20.40 108 
110 6.70 8.10 9.40 10.80 12.10 13.50 14.80 16.10 17.50 18.80 20.20 110 
112 6.70 8.00 9.30 10.70 12.00 13.30 14.70 16.00 17.30 18.60 20.00 112 
114 6.60 7.90 9.20 10.60 11.90 13.20 14.50 15.80 17.10 18.50 19.80 114 
116 6.50 7.80 9.10 10.40 11.80 13.10 14.40 15.70 17.00 18.30 19.60 116 
118 6.50 7.80 9.10 10.30 11.60 12.90 14.20 15.50 16.80 18.10 19.40 118 
120 6.40 7.70 9.00 10.20 11.50 12.80 14.10 15.40 16.60 17.90 19.20 120 
122 6.30 7.60 8.90 10.10 11.40 12.70 13.90 15.20 16.50 17.70 19.00 122 
124 6.30 7.50 8.80 10.00 11.30 12.60 13.80 15.10 16.30 17.60 18.80 124 
126 6.20 7.50 8.70 9.90 11.20 12.40 13.70 14.90 16.20 17.40 18.60 126 
128 6.20 7.40 8.60 9.90 11.10 12.30 13.50 14.80 16.00 17.20 18.50 128 
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 Slope distance in metres  
 32 34 36 38 40 42 44 46 48 50 52  

% Horizontal distance in metres % 

10 31.80 33.80 35.80 37.80 39.80 41.80 43.80 45.80 47.80 49.80 51.70 10 
12 31.80 33.80 35.70 37.70 39.70 41.70 43.70 45.70 47.70 49.60 51.60 12 
14 31.70 33.70 35.70 37.60 39.60 41.60 43.60 45.60 47.50 49.50 51.50 14 
16 31.60 33.60 35.50 37.50 39.50 41.50 43.40 45.40 47.40 49.40 51.30 16 
18 31.50 33.50 35.40 37.40 39.40 41.30 43.30 45.30 47.20 49.20 51.20 18 
20 31.40 33.30 35.30 37.30 39.20 41.20 43.10 45.10 47.10 49.00 51.00 20 
22 31.30 33.20 35.20 37.10 39.10 41.00 43.00 44.90 46.90 48.80 50.80 22 
24 31.10 33.10 35.00 37.00 38.90 40.80 42.80 44.70 46.70 48.60 50.60 24 
26 31.00 32.90 34.80 36.80 38.70 40.60 42.60 44.50 46.50 48.40 50.30 26 
28 30.80 32.70 34.70 36.60 38.50 40.40 42.40 44.30 46.20 48.10 50.10 28 
30 30.70 32.60 34.50 36.40 38.30 40.20 42.10 44.10 46.00 47.90 49.80 30 
12 30.50 32.40 34.30 36.20 38.10 40.00 41.90 43.80 45.70 47.60 49.50 32 
34 30.30 32.20 34.10 36.00 37.90 39.80 41.70 43.60 45.40 47.30 49.20 34 
36 30.10 32.00 33.90 35.80 37.60 39.50 41.40 43.30 45.20 47.00 48.90 36 
38 29.90 31.80 33.70 35.50 37.40 39.30 41.10 43.00 44.90 46.70 48.60 38 
40 29.70 31.60 33.40 35.30 37.10 39.00 40.90 42.70 44.60 46.40 48.30 40 
42 29.50 31.30 33.20 35.00 36.90 38.70 40.60 42.40 44.30 46.10 47.90 42 
44 29.30 31.10 33.00 34.80 36.60 38.40 40.30 42.10 43.90 45.80 47.60 44 
46 29.10 30.90 32.70 34.50 36.10 38.20 40.00 41.80 43.60 45.40 47.20 46 
48 28.80 30.70 32.50 34.30 36.10 37.90 39.70 41.50 43.30 45.10 46.90 48 
50 28.60 30.40 32.20 34.00 35.80 37.60 39.40 41.10 42.90 44.70 46.50 50 
52 28.40 30.20 31.90 33.70 35.50 37.30 39.00 40.80 42.60 44.40 46.10 52 
54 28.20 29.90 31.70 33.40 35.20 37.00 38.70 40.50 42.20 44.00 45.80 54 
56 27.90 29.70 31.40 33.20 34.90 36.60 38.40 40.10 41.90 43.60 45.40 56 
58 27.70 29.40 31.10 32.90 34.60 36.30 38.10 39.80 41.50 43.30 45.00 58 
60 27.40 29.20 30.90 32.60 34.30 36.00 37.70 39.40 41.20 42.90 44.60 60 
62 27.20 28.90 30.60 32.30 34.00 35.70 37.40 39.10 40.80 42.50 44.20 62 
64 27.00 28.60 30.30 32.00 33.70 35.40 37.10 38.70 40.40 42.10 43.80 64 
66 26.70 28.40 30.00 31.70 33.40 35.10 36.70 38.40 40.10 41.70 43.40 66 
68 26.50 28.10 29.80 31.40 33.10 34.70 36.40 38.00 39.70 41.30 43.00 68 
70 26.20 27.90 29.50 31.10 32.80 34.40 36.00 37.70 39.30 41.00 42.60 70 
72 26.00 27.60 29.20 30.80 32.50 34.10 35.70 37.30 39.00 40.60 42.20 72 
74 25.70 27.30 28.90 30.50 32.20 33.80 35.40 37.00 38.60 40.20 41.80 74 
76 25.50 27.10 28.70 30.30 31.80 33.40 35.00 36.60 38.20 39.80 41.40 76 
78 25.20 26.80 28.40 30.00 31.50 33.10 34.70 36.30 37.80 39.40 41.00 78 
80 25.00 26.50 28.10 29.70 31.20 32.80 34.40 35.90 37.50 39.00 40.60 80 
82 24.70 26.30 27.80 29.40 30.90 32.50 34.00 35.60 37.10 38.70 40.20 82 
84 24.50 26.00 27.60 29.10 30.60 32.20 33.70 35.20 36.80 38.30 39.80 84 
86 24.30 25.80 27.30 28.80 30.30 31.80 33.40 34.90 36.40 37.90 39.40 86 
88 24.00 25.50 27.00 28.50 30.00 31.50 33.00 34.50 36.00 37.50 39.00 88 
90 23.80 25.30 26.80 28.20 29.70 31.20 32.70 34.20 35.70 37.20 38.70 90 
92 23.50 25.00 26.50 28.00 29.40 30.90 32.40 33.90 35.30 36.80 38.30 92 
94 23.30 24.80 26.20 27.70 29.10 30.60 32.10 33.50 35.00 36.40 37.90 94 
96 23.10 24.50 26.00 27.40 28.90 30.30 31.70 33.20 34.60 36.10 37.50 96 
98 22.90 24.30 25.70 27.10 28.60 30.00 31.40 32.90 34.30 35.70 37.30 98 

100 22.60 24.00 25.50 26.90 28.30 29.70 31.10 32.50 33.90 35.40 36.80 100 
102 22.40 23.80 25.20 26.60 28.00 29.40 30.80 32.20 33.60 35.00 36.40 102 
104 22.20 23.60 25.00 26.30 27.70 29.10 30.50 31.90 33.30 34.70 36.00 104 
106 22.00 23.30 24.70 26.10 27.40 28.80 30.20 31.60 32.90 34.30 35.70 106 
100 21.70 23.10 24.50 25.80 27.20 28.50 29.90 31.30 32.60 34.00 35.30 108 
110 21.50 22.90 24.20 25.60 26.90 28.30 29.60 30.90 32.30 33.60 35.00 110 
112 21.30 22.60 24.00 25.30 26.60 28.00 29.30 30.60 32.00 33.30 34.60 112 
114 21.10 22.40 23.70 25.10 26.40 27.70 29.00 30.30 31.70 33.00 34.30 114 
116 20.90 22.20 23.50 24.80 26.10 27.40 28.70 30.00 31.30 32.60 34.00 116 
118 20.70 22.00 23.30 24.60 25.90 27.20 28.40 29.70 31.00 32.30 33.60 118 
120 20.50 21.80 23.00 24.30 25.60 26.90 28.20 29.40 30.70 32.00 33.30 120 
122 20.30 21.60 22.80 24.10 25.40 26.60 27.90 29.20 30.40 31.70 33.00 122 
124 20.10 21.30 22.60 23.90 25.10 26.40 27.60 28.90 30.10 31.40 32.60 124 
126 19.90 21.10 22.40 23.60 24.90 26.10 27.40 28.60 29.80 31.10 32.30 126 
128 19.70 20.90 22.20 23.40 24.60 25.90 27.10 28.30 29.60 30.80 32.00 128 
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Plot Grid Template  
Photocopy this grid onto a transparency and use it to lay over your 1:5000 scale strata maps. Use the intersections on the map 
to mark your plot locations. At this scale, each intersection represents a one-hectare plot sample. 

         

         

         

         

         

         

         

         

         

         

At scale 1:5000, one square = 1 ha; distance between lines = 100 m. 
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NTFP Inventory Plot Sheets 

Tree Inventory 
Development area: Area (ha):  

Plot #: 

Plot Area (m2): Plots/ha: 

Tree Inventory  

Tree species  

Total 
number of 
trees (each 

species) 
Age  

(optional) 
Height 

(optional)  
Condition 

(i.e., quality)  
Crown closure 
(percentage) 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



Part 4 Appendices 

318     A Guide to Agroforestry in BC 

Non-tree Inventory 
Development area: Area (ha):  

Plot #: 

Plot Area (m2): Plots/ha: 

Non-tree Inventory  

 
 

Harvestable 
 species  

Total 
number of 

plants (each 
species) 

 
 

Cover (%) 
(each species) 

Harvestable 
vs. non-

harvestable 
(%) 

 
 
 

Size of plants 

 
Information on 
plants outside 

plots 
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Calculating Tree Height 

Top height tree measurements are done with the clinometer, which allows you to 
measure the angles to the top and bottom (at breast height) of the tree. When those 
two measurements are combined with the distance to the tree, you can work out its 
height. To use the clinometer: 
• Locate a spot (preferably uphill) from which you can see both the top and bottom 

of the tree. 
• Hold the clinometer to your right eye to read the values from the internal scale. 
• Look at the target tree with your left eye. 
• Tilt the clinometer so you can see the top of the tree and read the right side of the 

scale (in %); record the reading on your plot sheet under �Top height tree details.� 
• Tilt the instrument to the base of the tree (at breast height), and record the 

reading. 
• Measure the horizontal distance to the base of the tree and record the 

measurement on your plot sheet. 
• Plug the values into the formula (see table below) to determine tree height.  
 

Formula for Tree Height Calculation 

Tree height = (TT + TBH) × HD × .01 + 1.3 m* 
Where: TT = Tree top reading (%) 
 TBH = Tree reading at breast height (%)** 
 HD = Horizontal distance from tree (slope corrected) 

* 1.3 m is the height at DBH where you took your �bottom shot.� 

** Bottom readings are usually a negative number expressed as a percent; 
ignore the negative sign and just add the bottom percent to the top 
percent. Where you�re looking uphill for your shots and both percent 
readings are positive, SUBTRACT the tree bottom percent reading from 
the tree top percent reading. 

 
 

Although you don�t need to do the math out in the field, you should record your best 
estimate of average stand height at each plot. If there is a wide variety of tree sizes, 
record the range of sizes and plot the information showing the percentage in each size.  
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