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Introduction

Agroforestry is an approach to land use that 
 incorporates trees into farming systems and allows 
for the production of trees and crops and/or live-
stock from the same piece of land; it has a rich 
history of development and has been practised in 
some parts of the world for more than 6000 years. 
Many traditional farming systems around the 
world have evolved to include components of agro-
forestry, yet ironically the farmers that utilize these 
practices often never refer to them as agroforestry. 
A classic example can be found in the production 
of maple syrup from sugar maple (Acer saccharum) 
trees in small hardwood woodlots maintained 
within the farming landscape of southern Ontario, 
Quebec and the northeastern United States. This 
would certainly be considered an agroforestry 
activity but would rarely be referred to as such by 
practitioners, who are, in this case, ‘maple syrup’ 
farmers!

Indeed, the defining of agroforestry has been prob-
lematic down through the years, largely as a result of 
the broad global geographic range of regions within 
which agroforestry can be practised. As an example, 
the ‘original’ definition of agroforestry from the 
World Agroforestry Centre (WAC) in Nairobi, 
Kenya, is:

a collective name for land use systems and 
 technologies where woody perennials (trees, shrubs, 

palms, bamboos, etc.) are deliberately used on the 
same land management unit as agricultural crops and/
or animals, either in some form of spatial arrange-
ment or temporal sequence. In agroforestry systems, 
there are both ecological and economic interactions 
between the different components.

Remove the words ‘palms’ and ‘bamboos’ 
(throwbacks to the tropical systems that the WAC 
deals with) and a definition of agroforestry in 
temperate regions begins to emerge. As our tropi-
cal colleagues did in the 1950s and 1960s, those 
of us in temperate regions who investigated, 
designed, developed and implemented agrofor-
estry systems in the temperate zone in the 1980s 
and 1990s, also struggled to define agroforestry 
and the reader is referred to an excellent treatise 
on this subject by Gold and Garrett (2009). These 
authors additionally indicated that agroforestry in 
the temperate regions of the United States and 
Canada is defined as:

Intensive land-use management that optimizes the 
benefits (physical, biological, economic, social) from 
biophysical interactions created when trees and/or 
shrubs are deliberately combined with crops and/or 
livestock.

This is also the definition embraced by the 
Association for Temperate Agroforestry, based at 
the  University of Missouri, Columbia, Missouri. 
At the University of Guelph, in southern Ontario, 
Canada, the definition of agroforestry took about a 
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decade to emerge and went through many iterations 
as researchers and practitioners worked with dif-
ferent farming systems containing trees:

Agroforestry is a planned and systematic integration 
of trees (either spatially or temporally) into farming 
systems in order to derive multiple benefits that 
include: environmental, ecological, economic and 
social benefits from a unit land area in a sustainable 
fashion. These benefits are derived as a result of a 
series of biophysical interactions that occur at the 
tree-crop (or tree-animal) interface.

Condense it all down, and we might conclude that 
the aforementioned definition cited by Gold and 
Garrett (2009) might reasonably define agroforestry 
activities in the global temperate zone. However, 
over the years we have been impressed with the 
farming community’s ability to cut to the chase on 
many agroforestry-related matters, no matter how 
ecologically or economically complex the agrofor-
estry activity might be. And so today we are happy 
to embrace shorter and perhaps more relevant defi-
nitions of temperate agroforestry: ‘the incorpora-
tion of trees into farming systems’ or even better, 
‘farming with trees’ as indicated in Fig. 1.1.

Historical Perspective

In the two decades that have passed since the pub-
lication of the first edition of Temperate Agro
forestry Systems, monumental strides have been 
made with respect to the development, implemen-
tation and understanding of temperate agroforestry 
systems, from both a biophysical (ecological) and 

socioeconomic standpoint. In 1997, however, the 
world was a simpler place and the role that agro-
forestry could play in the development of sustain-
able farming systems – from both a temperate and 
tropical perspective – was decidedly different than 
the role that it can play today. Today, agroforestry 
is synonymous with proposed solutions to climate 
change at large scales and for the maintenance 
of  soil health at much smaller scales. It is often 
acknowledged as a system-level science that can 
embrace the conservation of genetic diversity in 
trees, the enhanced value of multiple-product value 
chains and the provision of a large number of eco-
logically valuable and economically important envi-
ronmental goods and services (Nair and Garritty, 
2012; Buttoud, 2013; Centre for International 
Forestry Research, 2015).

The agroforestry concept was developed in tropi-
cal regions, within the context of developing nations, 
where initially land shortages, brought about by the 
rapid population growth of indigenous peoples, 
demanded that efficient production systems be devel-
oped for both food and wood resources. As agrofor-
estry systems were developed and refined, it also 
became obvious that the discipline had an impor-
tant role to play in the maintenance of sustainabil-
ity through its inherent resource, land and soil 
conservation properties. Indeed, in the tropics, 
because of the importance of organic matter in the 
maintenance of soil productivity (e.g. Ohu et al., 
1994), research efforts continue to compare agro-
forestry systems with traditional cropping technol-
ogies in an attempt to understand their ameliorative 

(B)(A)

Fig. 1.1. Farming ‘with’ trees in the temperate zone. One may farm ‘with’ trees where the crop of interest is either the 
tree itself, or something that the tree produces like a syrup, nut or pharmaceutical (Fig. 1.1A shows Scots pine (Pinus 
sylvestris) Christmas trees, southern Ontario, Canada). One may also farm ‘with’ trees, where trees are part of the 
farm landscape, as in a windbreak, or where products are derived from a farm woodlot (Fig. 1.1B shows a southern 
Ontario farm landscape).



Temperate Agroforestry: an Overview 3

properties, system by system. Like Grewal et al. 
(1994), many researchers have concluded that 
agroforestry systems are ‘more conservation effec-
tive than traditional crops on eroded marginal soil’ 
and hence are ‘suggested for inclusion in the basket 
of conservation technologies’.

Historically, early agroforestry textbooks explored 
these concepts, but usually from a tropical or devel-
oping countries perspective (e.g. Huxley, 1983; 
Gholz, 1987; Steppler and Nair, 1987; Young, 1989; 
MacDicken and Vergara, 1990; Kidd and Pimentel, 
1992), although occasionally, a discipline- related 
(e.g. Prinsley, 1990) or regional approach has been 
taken (e.g. Reid and Wilson, 1985; Rocheleau 
et al., 1988).

During the formative years of the discipline, 
many agroforestry researchers, perhaps in an 
attempt to justify new-found non-traditional 
research interests, tended to belittle traditional 
agricultural practices as environmental failures, 
advocating that many problems (including those 
economic in nature) associated with these types of 
systems could be solved by the broad-scale adop-
tion of agroforestry. However, some remarkable 
failures in agroforestry (Young and others, per-
sonal communication) have reinforced what many 
in the field have advocated for some time: an 
understanding of the biological, physical and chem-
ical interactions present in operable agroforestry 
systems, to the level that has been achieved in other 
food-production systems (e.g. Stelly, 1983; 
Vandermeer, 1989) is required before the refined 
application of agroforestry to problem situations 
can occur with impunity. This understanding is well 
advanced for tropical systems (e.g. Tian, 1992; Ong 
and Huxley, 1996), and now references exist that 
clearly define the ecological basis of agroforestry in 
many temperate systems (see specific chapters in 
Batish et al., 2008; Jose and Gordon, 2008).

Since the publication of the first edition of this 
book in 1997, three World Agroforestry Congresses 
have taken place. The first was held in Orlando, 
Florida, USA in 2004, the second was held in 
Nairobi, Kenya in 2009, and the third was held in 
Delhi, India in 2014. At all of these events, specific 
temperate agroforestry systems were showcased. In 
association with the first Congress, Nair et al. 
(2004) initiated the Advances in Agroforestry series, 
which now comprises 11 published volumes 
between 2004 and 2016, many of which reference 
the successful implementation of temperate agro-
forestry systems (e.g. Thevathasan and Gordon, 

2004). Region by region, country by country, tem-
perate agroforestry is becoming organized, devel-
oped, refined and adopted. Many regional societies 
exist, many of which run their own temperate agro-
forestry conference series (e.g. the Association for 
Temperate Agroforestry (AFTA), which operates in 
North America, and the European Agroforestry 
Federation (EURAF) which operates in Europe). 
In the case of AFTA, the conference series on North 
American Agroforestry was initiated in Guelph, 
Canada, in 1989 (Williams, 1991), and since then, 
15 well attended biannual conferences specific to 
temperate agroforestry have been successfully held. 
Links to the proceedings of these conferences can 
be found on the AFTA website.

Many temperate agroforestry systems are  
common-sense adaptations of historical knowledge 
that exists on the benefits of incorporating trees 
into farming systems (see Smith, 1929), but many 
are new applications of systems that have been suc-
cessful in other situations (e.g. Gold and Hanover, 
1987; Bandolin and Fisher, 1991). Up until 1997 
most textbooks on agroforestry confined discus-
sion of temperate systems to individual chapters 
(e.g. Byington, 1990), although both research and 
descriptive information on temperate agroforestry 
was available for localized regions such as New 
Zealand and Australia (Reid and Wilson, 1985) 
and China (Zhu et al., 1991). Nowadays, there is 
an increasing prevalence of reference to temperate 
agroforestry systems in both collected volumes 
(e.g. Nair et al., 2004) and in stand-alone texts. For 
example, two editions of a book describing temper-
ate agroforestry in North America have been 
 published since the first edition of Temperate Agro
forestry Systems appeared (Garrett et al., 2000; 
Garrett, 2009).

There is also an increasing appreciation for the 
fact that the application of agroforestry technologies 
to temperate agricultural systems will help, when 
used appropriately, to sustain existing food produc-
tion systems (cf. the historical work of Carruthers, 
1990; Rietvelt, 1995). In addition, temperate agro-
forestry favours an integrated approach that 
can enhance many of the biophysical cornerstones 
of ecologically sound agricultural production 
(enhanced water quality, soil and crop productivity, 
reduced chemical inputs, enhanced biodiversity, 
lowered soil erosion, etc.) as well as embracing 
people and their social and economic fabric, pro-
duction inefficiencies and surpluses, the uncertainty 
of future wood supply and demand and recreational 
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opportunities. The key, of course, is to use agrofor-
estry systems appropriately in order that not only 
its usefulness as a land-use system is realized, but 
that its potential to assess the value and benefits of 
farming in a particular manner is brought to bear 
upon the landscape.

The multidisciplinary nature of agroforestry 
accentuates the difficulty of incorporating its 
 principles into commodity-based or reductionist 
approaches to agriculture, forestry or other types of 
land use. While agroforestry systems and practices 
are integrated approaches to production, there is a 
tremendous grey area that emerges when trying to 
distinguish between agricultural, agroforestry, for-
est and environmental practices. This fosters confu-
sion and at times arguments about what agroforestry 
is and what it is not. Technically, an agroforestry 
system incorporates woody perennials and crops or 
livestock. However, woodlot management, biomass 
plantations, forest gathering, farmstead shelterbelts 
and forest range management are all practices that 
are considered the sole domain of either forestry or 
agriculture. For example, when medicinal plants or 
mushrooms are collected from a forest, we tend not 
to refer to this operation as agroforestry, but on the 
other hand, if the woodlot is managed to encourage 
the production of mushrooms or plants of this type, 
then it is referred to as an agroforestry practice. 
Similarly, poplar (Populus spp.) grown on short 
rotations for pulp and paper is not agroforestry, 
but if the trees are grown on a farm and grazed or 
fertilized with livestock manure, then it is.

The semantic discussion about what is and what 
is not (temperate) agroforestry is unproductive and 
unnecessary, and not really the issue. First, agrofor-
estry is multidisciplinary and multi-objective in 
nature. That does not mean that the science of  forest 
range management should be philosophically 
‘ disengaged’ from other aspects of range manage-
ment, to be conducted by agroforesters, but that 
forest range management could benefit from an 
agroforestry perspective that incorporates the 
experiences of forestry crop science and ecology. 
The second reason can be found within disciplines 
such as farming systems and ecology that advocate 
a systems approach to understanding and garner-
ing knowledge: for example, a vision of the whole 
farm as a system, that is greater than the sum of its 
fields, animals and barns.

Woodlots are essential components or farms and 
farming communities, providing many types of 
revenue and products that help make farmers, 

farms and rural communities viable. But when is 
woodlot management agroforestry and when is it 
forestry? There is no difference in strategy, practice 
or effect, and the implementation has little to do 
with an ‘agroforestry system’. From a research and 
development point of view, it may be possible to 
separate agroforestry systems and practices from 
farm forestry, but it is not possible or even advisa-
ble to make the distinction from an extension or 
policy perspective. When a farmer is seeking advice, 
the agroforestry extension agent must be able to 
provide advice on a wide range of tree and farm 
issues that farmers deal with on a daily basis. That 
is why the broader, operational definition of ‘agro-
forestry’ employed by some extensionists (‘any way 
that trees are used on farms’) includes some things 
that do not fit the definition of an agroforestry 
system or practice.

Key Systems and Species

The key systems utilized in temperate agroforestry 
follow a similar classification to those used in 
tropical agroforestry. Silvoarable systems consist 
primarily of timber trees intercropped with arable 
crops, silvopastoral systems involve the use of tim-
ber or fodder trees with pasture and/or range, and 
environmental systems consist of strips or belts of 
trees at stream or field edges for microclimate 
modification and/or soil protection or improve-
ment. Orchard intercropping is a form of alley-
cropping involving a horticultural component in 
either the understorey or overstorey, and forest 
grazing describes grazing in a forest or a planta-
tion. Home gardens, a tropical agroforestry type 
used to describe the diverse array of plants and 
trees found adjacent to dwellings, is generally not 
considered an important form of temperate agro-
forestry, although small-scale forest farming is 
considered a system unto itself in some regions 
(e.g. North America). New to this edition is addi-
tional reference to bioenergy systems where fast-
growing species like poplar and willow (Salix) are 
grown on short three-year rotations and the bio-
mass utilized (sometimes as pellets) for heat and/or  
electrical generation. (See https://www.youtube.com/ 
watch?v=k5oxiSTcycE for a short video on bioen-
ergy systems in Canada.)

Given the breadth of the geographical, bio-
physical, socioeconomic and political environments 
throughout the temperate zone (see ‘Book Structure’ 
below), it would be impossible to provide a common 

https://www.youtube.com/watch?v=k5oxiSTcycE%20
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 categorical framework for all temperate agrofor-
estry systems, and indeed this is not necessary. There 
are unique agroforestry systems to be found in every 
region and we have attempted to summarize these 
in the synthesis tables found in Chapter 12.

In some literature, the term ‘agroforestry species’ 
is often encountered. In our view this is a miscon-
ception in that many, if not all, species have an 
important and potential role to play in agrofor-
estry. What is more relevant are ‘key agroforestry 
ideotype combinations’ where functional attributes 
of the components are described in detail (i.e. mix-
tures of deep- and shallow-rooted tree species, leg-
umes and non-legumes, etc.).

Book Structure

Officially, the global North and South temperate 
zones extend from the Tropics of Cancer and 
Capricorn (23.5o N and S latitude respectively) to 
the Arctic and Antarctic circles (66.5o N and S lati-
tude respectively). However, the true temperate 
zones in which temperate agroforestry can be real-
istically practised would lie between approximately 
37o N and S latitude and the respective polar cir-
cles. This global band encompasses large swathes 
of almost all of the countries and regions addressed 
in this book. The exception of course is India: tem-
perate agroforestry is practised in the Indian 
Himalayan Region in the north of the country, 
where elevations between 1000 and 4500 m foster 
temperate-like conditions, despite the more tropical 
latitude.

One can imagine the great variation that must 
exist in regional climates and local microclimates, 
photoperiods, soils and site conditions in the many 
varied regions found in the temperate zone, the 
combination of which fosters unique and varied 
agroforestry opportunities and pitfalls. Given this, 
and as we found in the First Edition, it did not seem 
to make much sense to force chapter authors to 
adhere to a strict protocol for reporting agrofor-
estry activities. We instead asked authors to report 
on historical, common and emerging agroforestry 
practices that had some following in their respec-
tive regions, and to enhance this, where applicable, 
with interesting ongoing or historical research on 
these systems. The reader will therefore find differ-
ent stories and approaches in each chapter – some 
will be commodity-based while others will be 
described from a systems perspective. The latter is 
certainly a useful framework to describe many 

agroforestry systems, given the interdisciplinary 
nature of agroforestry, but not necessarily appro-
priate all of the time. In many instances, for exam-
ple, implementation of large-scale agroforestry 
endeavours – at least from a policy perspective – 
may initially require a commodity-based approach.

We believe that the reader will find this approach 
useful, as we explore, in order, agroforestry systems 
and potentials in Canada, the USA, the United 
Kingdom, Europe, India, China, Australia, New 
Zealand, Chile and Argentina. Some chapters 
explore the technical details of particular systems, 
while others take a more holistic perspective. We 
think that this has helped avoid redundancy and 
makes each chapter distinct and unique.

Many studies of agroforestry have been of a 
descriptive or agro-ecological nature, with an 
emphasis on tree–crop interactions. Little attention 
has been paid to developing or applying quantita-
tive measures of effectiveness, which means that 
system optimization is impossible. Authors were 
encouraged to discuss this along with potential 
limitations to the adoption of agroforestry practices 
and systems, and the reader will find reference to 
these throughout the text. Some general synthesiz-
ing comments on measures of effectiveness and 
limits to adoption are found in Chapter 12.

Finally, this book describes some practices and 
applications that technically may not be a part of 
an ‘agroforestry system’, or even a system unto 
itself, but that are definitely agroforestry-related. 
They serve to show what agroforestry using a sys-
tems approach can offer to agriculture and the rest 
of society.
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