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A B S T R A C T

This research examines the agroecological learning processes of new farmers in Canada in order to understand
the role of learning communities in transforming food systems. We consider how these learning communities
represent new farmer engagement with agroecology and community-based economies as part of a global
movement building alternatives to dominant capitalist and productivist food systems. In particular, we examine
how the lack of formal education in agroecological alternatives in Canada is being overcome by these new
farmers. Our results arise from interviews conducted in the Canadian provinces of Ontario and Manitoba with
new and aspiring farmers, mentors, and farmer trainers. Farmer learning networks were described and compared
according to factors that include region, gender, years of experience, and production practices. These networks
showed remarkable similarities across these categories, indicating the importance of informal networks and the
relevance of relationships that support farmers on their learning journeys. Farmers placed the greatest value on
social learning, followed by independent learning, whereas institutional learning had much less value. Farmers
who did not know each other were learning in similar ways, indicating that they may be part of a broader
agroecological movement which relies on global assemblages of neighbours, peers, online tools, and mentors.
Farming knowledge, as a component of a reimagined, sustainable, and just food sovereignty movement, has the
potential to change the way farming is practiced and to facilitate the emergence of alternative food systems in
Canada and indeed the world.

1. Introduction

New agroecological and alternative farmers are developing informal
networks and learning communities to address knowledge gaps in the
face of powerful corporate, institutional, and government actors that
otherwise reinforce ideologies of neoliberal, productivist, and industrial
agriculture (Sachs et al., 2016; Ekers and Levkoe, 2016; MacAuley and
Niewolny, 2015; Levkoe, 2014; Hassanein, 1999; Guthman, 2008;
Laforge et al., 2018). These farmers are positioning themselves in op-
position to the dominant food system that is environmentally destruc-
tive due to pollution, over-exploitation of resources, and climate change
(Altieri et al., 2012; Cushon, 2003), exploitative of farmers and farm
workers (Weiler et al., 2016; Gouveia and Juska, 2002), contributes to
poor health and food insecurity (Weiler et al., 2015; Wiebe and Wipf,
2011; Koc et al., 2008;), contributes to the decline of rural communities
(Qualman, 2011), and contributes to the decline of local farmer
knowledge (Warner, 2008; Kuyek, 2007; Morgan and Murdoch, 2000;
Hassanein, 1997). Current models of university and government ex-
tension services are built on a hierarchical, one-way transfer of
knowledge with a focus on corporate profitability through the

marketing of techno-fixes, despite the fact that public extension services
once supported farmers through learning and research including sus-
tainable farm management (Milburn et al., 2010; Warner, 2008; Kuyek,
2007). Agroecological approaches to farming, including permaculture,
organic, biodynamic, ecological, and holistic management, to name
some more common practices, lack adequate research and training re-
sources (Kuyek, 2007; Hassanein, 1999). We suggest that today’s
agroecological farmers function as a metaphorical canary in the coal
mine of the contemporary food system, with the undermining of their
local knowledge highlighting a threat to all farmer knowledge, in-
cluding that of more conventional farmers. As such, understanding the
ways that new agroecological farmers develop informal and peer-to-
peer networks to facilitate learning of agroecological practices and
community-based markets is critical to the sustainability of farming and
support for farmer knowledge in Canada.

Neoliberalization has resulted in the privatization of agricultural
knowledge as corporations have become increasingly implicated in the
funding of university research and emphasize studies on chemical in-
puts and ag-biotechnology because of their profitability (Argue et al.,
2003; Kneen, 1990). Such approaches are generally science-based and
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characterized by a lack of cultural and place-based diversity and a focus
on productivism. Additionally, public agricultural programs in Canada
and beyond continue to face cuts to government and university exten-
sion offices (Milburn et al., 2010; Robinson, 2006) making it increas-
ingly difficult to support agroecological educational and research pro-
grams which are already challenging due to their characteristics as
highly localized, difficult to standardize, and less profitable (Goodman
et al., 2012). For example, local farmer and Indigenous knowledge re-
garding weather patterns, animal behaviour, or plant cultivars are
marginalized in part due to their basis in the experiences and culture
and traditions of local farmers and communities (Altieri, 1997). Only a
handful of agriculture programs in Canada have begun to respond to
the desire for more agroecological and organic production, including
those located at Dalhousie University, McGill University, CÉGEP de
Victoriaville, Guelph University, Trent University, Fleming College,
Durham College, St. Lawrence College, University of Manitoba, Uni-
versity of British Columbia, and Kwantlen Polytechnic University
(CÉGEP de Victoriaville, 2017; OACC, 2017). However, these represent
a minority voice at these universities, involve small faculties, and rarely
consider other alternatives such as urban agriculture, permaculture,
biodynamics and holistic management (McLachlan, 2012). Few of these
programmes reflect the needs of farmers, farm families, or Indigenous
and rural communities, much less support new entrants. The ever-in-
creasing emphasis on corporate agriculture and funding by both gov-
ernment and universities restricts the diversity of agricultural knowl-
edge and skills and presents barriers to both existing and aspiring
farmers.

Building learning communities is one way that farmers are addres-
sing the systemic barriers created in this corporate model and accessing
and expanding agroecological knowledge. These learning communities
are situated within systems of government regulations, international
legal frameworks, infrastructure, weather patterns, soil conditions, seed
genetics, food traditions, and cultural values, as well as knowledge
around growing and eating a wide diversity of foods (Levkoe and
Wakefield, 2014; Trauger, 2009). These factors can act significantly on
farmer learning communities and often serve to unite new farmers
through common experiences. As a result, informal, social networks
have been formed by farmers across Canada and around the world.
Indeed, since many new farmers in the Global North come from non-
farming and often urban backgrounds, their need for learning com-
munities is likely greater than farmers who grow up in rural commu-
nities and inherit the family farm (Katchova and Ahearn, 2015;
Monllor, 2012; Niewolny and Lillard, 2010) thus many of these in-
formal learning communities are facilitated by non-profit organizations
(Morgan, 2011; Oreszczyn et al., 2010). Learning communities also
allow for greater participation by women who are often excluded from
traditional agricultural networks (Sachs et al., 2016; Andersson and
Lundqvist, 2014).

We argue that by engaging in alternative agriculture, including
agroecological practices and community-based economies, new farmers
are also situating themselves as part of a larger agroecological food
sovereignty movement even if they are not engaging directly in the
politics of this movement (see also Levkoe and Wakefield, 2014). New
farmers and their informal learning communities are acting to change
the food system by highlighting the importance of local farmer
knowledge and changing relationships and priorities in the food system
in ways that are often implicit and not evident. We explore how the
metaphor of underground rhizomes, or in this case mycorrhizal threads,
support farmer learning communities, much in the same way fungal
structures reach out and act in the soil to support vascular plants
(Ferreira and Devine, 2011; Leake et al., 2004). We hope to demon-
strate that new farmers who have never met and who are engaging in a
variety of agroecological and alternative practices are not as isolated as
they appear or often feel, but rather are part of a larger food movement
working to resist and transform the agro-food system.

2. Exploring the theories of learning together

“Knowledge is not usually the first thing that comes to mind when we
think of politics and social movements; but without knowledge it can be
difficult, if not impossible, to take effective action toward movement
goals” (Hassanein, 1997, 251).

The production and consumption of food represents a relationship
between tacit knowledge, collective learning, routines, and worldviews
that reflect the current ordering of the agro-food system (Goodman
et al., 2012; Morgan and Murdoch, 2000). As such, the way farmers
learn, imagine, understand, and know how to farm has the potential to
transform the food system (Tovey, 2009). Since knowledge is “em-
bedded in the practices and epistemologies of actors” (Stuiver, 2006,
153), learning results from interactions with new information, new skill
development, and personal reflections that emerge when knowledge is
shared and applied (Morgan, 2011; Warner, 2008). Learning changes
both an individual’s understanding of a given topic and the in-
corporation of this new information and skill into a wider network
(Morgan, 2011; Reed et al., 2010). As a result, learning in farming takes
advantage of social relations that build a supportive culture and ac-
ceptance around agricultural behaviours and practices (Goodman et al.,
2012; Burton, 2004). The way we think about learning and knowledge
is changing, but the ontological influences of past learning theories
remain significant to the way contemporary agricultural support is
structured in North America.

Classical learning theories were based on positivist narratives that
knowledge acquisition and scientific inquiry are extractive ‘mining
activities,’ rather than seeing knowledge as contextual and subjective
(Goodman et al., 2012). Learning was primarily a top-down exercise
based on repetition, memorization, and imitation. These learning
models were influential in the creation of university-based curricula
and extension services in agricultural science where a linear approach
from scientist, as knowledge generator, to farmer or student, as
knowledge user, continues to dominate (Andersson and Lundqvist,
2014; Goodman et al., 2012). This emphasis on positivism and the
production of universals truths marginalized alternative knowledges by
disparaging them as superstitions or as antiquated (Schneider et al.,
2009; Percy, 2005). Although these classical approaches to learning still
influence university and government agricultural programs and exten-
sion, there has been recent interest in developing a more iterative,
participatory, and multi-dimensional understanding of learning
(People’s Knowledge Editorial Collective, 2017; Schneider et al., 2009;
Percy, 2005).

Local agroecological knowledge is understood as being built from
farmers’ experiences in place, including natural and cultural histories,
and recognizes how this knowledge transforms landscapes by changing
behaviours, attitudes, and actions (Trauger, 2009; Nerbonne and Lentz,
2003). The inclusion of this learned and traditional knowledge in
agricultural systems has been shown to be key in the creation of re-
silient farms (Bodin and Crona, 2009; Carr and Wilkinson, 2005;
Hassanein, 1997; Morgan, 2011). Sharing knowledge through practical
application demonstrates how social learning concepts are well suited
to knowledge transfers within farming (Faysse et al., 2012; Oreszczyn
et al., 2010; Percy, 2005; Warner, 2008). Learning may take place at
workshops, in the field, garden, or pasture, and by sharing resources
through virtual or online communications (Kimmerle et al., 2012). For
example, a University of California agroecological program has built
participatory research programs that put farmer needs first in research
decisions and has scientists design projects to address their specific
production issues (Warner, 2008).

These farmer learning communities resemble what Lockie (2006)
calls a ‘network society’, wherein networks provide a new place for
culture and knowledge to emerge but where farmer agency, experi-
ences, and location also affect the decisions that they make. This ap-
proach allows for the exploration of the role of power and politics in
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both the formation of the network and the creation and dissemination
of knowledge since learning is limited by the socio-cultural, and poli-
tical contexts in which it occurs (Thompson and Lockie, 2013). While
networks or learning communities may be a useful way to describe
knowledge sharing, the concept of rhizomes represents a metaphor to
explore possible outcomes and impacts of these networks (Haynes,
2011; Deleuze and Guattari, 1987). Rhizomes, and the related concept
of assemblages, describe the ways that the connections between actors,
including non-humans, behave and are shaped (Deleuze and Guattari,
1987). Using this concept, LeGreco and Leonard (2011) describe how a
movement made up of an intentional network of ideas and values can
creatively, organically, and collectively respond to challenges. In the
case the food sovereignty and agroecology movements, rhizomes can
provide a lens to examine changing discursive imaginaries, including
how knowledge is produced, transformed and circulated in complex
cultural-political interfaces (Ferreira and Devine, 2011; Escobar and
Osterweil, 2010). In food movements, new imaginaries and alternative
knowledges are often ruminating within farmers’ learning communities.

As a metaphor rhizomes, or in this case mycorrhizal networks, are a
useful way to examine the movement of ideas, resources, or practices
within a food system because they have no beginning or end and are
open to multiple points of entry and understanding (Ferreira and
Devine, 2011; Le Grange, 2007). Mycorrhizae facilitate the uptake of
nutrients in vascular plants from the soil and the atmosphere that al-
lows them to become established in challenging environments, and in
this analogy, they represent the connections that facilitate energy,
ideas, opportunities, and other resources to move to areas where they
are needed. Meanwhile, the development of new farmers is the fruit of
the vascular plant of the coalescing work of the agroecological learning
communities. In an era of digital technologies, mycorrhizal connections
and associated learning communities need not be situated in place; they
can be fluid, diversified, and self-organized and may create the im-
pression of unseen, subterranean connections among actors within a
global food and farming movement (Cadger et al., 2016; Levkoe, 2015;
Levkoe and Wakefield, 2014). As ideas are shared and new projects
undertaken as a result of these interactions, the nature of the food
system changes since energy is moving along mycorrhizal pathways
that are otherwise invisible (Funke, 2012; Leake et al., 2004; LeGreco
and Leonard, 2011). We argue that when new farmers resist the hege-
mony of corporate agricultural knowledge by sharing their local and
experiential knowledge through these connections, they are also chal-
lenging the assumptions of capitalist food systems.

3. Methodology: qualitative and network analyses

In 2014, interviews were conducted with new and aspiring farmers,
mentors, and farmer trainers in southern Manitoba and eastern Ontario
to explore the role and importance of learning communities. We chose
these two regions since they have relatively similar population sizes and
rely primarily on the business of two urban markets: Brandon and
Winnipeg in southern Manitoba, and Kingston and Ottawa in eastern
Ontario. Eastern Ontario is situated in a transition zone from the St.
Laurent lowlands to the Canadian Shield, resulting in rockier soil
whereas southern Manitoba is limited by its longer and more severe
winters. With respect to farmer learning, several incubator farms are
accessible in eastern Ontario, but these do not exist in Manitoba. Both
southern Manitoba and eastern Ontario were served by highly suc-
cessful farmer learning projects funded by Heifer Canada until 2011
when funding ended abruptly; the Manitoba Farm Mentorship program
matched aspiring farmers with mentors and internship opportunities
while a similar program in Kingston called the NFU New Farm acted as
a meeting place to share ideas between new and experienced farmers.
Manitoba does not currently have a program to support farmer training,
although Food Matters Manitoba and the Harvest Moon Society support
local food systems through public education and advocacy work.
Eastern Ontario maintains an informal training program called CRAFT

(Collaborative Regional Alliance for Farmer Training), which en-
courages partnerships among mentor farms including farm tours with
interns. In Eastern Ontario, Just Food also supports local food systems
and provides farmer training and manages an incubator farm project.
Finally, these two regions have differences in terms of provincial gov-
ernment supports for farmers, including eligible grants for new farmers
and extension services for organic production (Wilson and Martorell,
2017). With respect to institutional programs, the former satellite
campuses of the University of Guelph at Kemptville College and the
francophone Collège Alfred in Eastern Ontario (both agriculture pro-
grams have since been discontinued) and the current programs avail-
able at the University of Manitoba have all provided training in these
regions.

This research uses both quantitative and qualitative data analysis to
build the analysis iteratively. Sampling was done through both con-
venience and snowballing by interviewing representatives from orga-
nizations in both regions who work on new farmer training to find
mentors and aspiring farmers and then soliciting participants them-
selves for other potential participants. Interviews provided data from
open-ended questions as well as quantitative data arising from a related
mapping exercise. A total of 26 farmer participants were interviewed,
representing both regions (Manitoba=14, Ontario= 12), genders
(males= 12, females= 13), production types (livestock= 8, vege-
tables and field crops= 10, mixed= 8), and years of experience (new
and aspiring=18, mentors= 8). Interviews focused on farm histories,
farming practices, how learning took place, and the challenges en-
countered when seeking out different farming approaches. Interviews
were transcribed in their entirety. Transcripts were then coded using
Dedoose (www.dedoose.com), an online tool for mixed methods data
analysis, to highlight discussions of the challenges in accessing learning
and building networks, including any political and economic barriers,
farmer successes in accessing learning, and the types of learning pro-
cesses used. Coding was done using a iterative approach to allow
themes to emerge during the analysis (Corbin and Strauss, 2008;
Charmaz, 2005).

In the mapping exercise, participants were asked to comprehen-
sively list the sources and destinations of knowledge in their learning
network, including all of the people, organizations, reference material,
conferences, workshops, etc. that they engaged with during their
learning journeys. These sources and destinations were listed on small
pieces of paper, which were then arranged on a larger piece of paper.
Since participants could list anything as a source or destination of
knowledge, some categories were assigned during the analysis, such as
‘mentors’ or ‘neighbours’ instead of naming the individuals who had
been identified. However, some sources of knowledge were specifically
highlighted because of their relative importance, for example, the book
‘The Market Gardener’ by Jean-Martin Fortier was especially important
to many participants so it was left as its own resource rather than being
placed in the print publication category (see Table 1). Participants then
connected each item using directional and weighted lines. Connections
that were more significant had thicker lines than those that may have
been more important in the past or which are only used occasionally
(these were later summarized and ranked on a scale of 1 [least)] – 3
[most] important). We then categorized farmer learning as either: (i)
independent learning, where participants reflected on their own trial-
and-error and personal experiences or consulted websites, books/peri-
odicals/magazines, and online courses; (ii) social learning, where par-
ticipants engaged in formal and informal experiential learning that
included farmer-to-farmer interactions, incubator farms or farm
schools, and on-farm training and internships; or (iii) institutional
learning, where learning was initiated and facilitated by organizations
including workshops and conferences, university and college programs,
or government extension services. These categories were chosen in re-
sponse to the types of sources and destinations of knowledge that
participants had listed and by consulting literature on social and
transformational learning (see Reed et al., 2010; Percy, 2005).
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Next, we summarized these maps to enable comparison according to
region, gender, production type, and years of experience. This was done
by inputting the sources and destinations of knowledge into Excel along
with their weighted value and then graphing them using Gephi (Bastian
et al., 2009), an open access social network analysis (SNA) software.
SNA visually represents and quantifies the relationships among actors
in any network by charting each participant and source and destination
of learning as a node and then mapping lines to show connections be-
tween nodes (Kimmerle et al., 2012). Our research uses a variation of
this technique to explore the composition and dynamics of learning
communities that farmers are using for their knowledge sharing and
acquisition (Cadger et al., 2016). In most SNA research, a quantitative
survey is used to create a sociogram that is meant to approximate the
entire network (Cadger et al., 2016); however, our approach was more
exploratory and did not attempt to reach network saturation. Rather,
we looked for a variety of different types of learning networks (see
Borgatti and Lopez-Kidwell, 2011). In addition, most SNA research
examines relationships among individuals within the same network,
whereas our approach examined farmers who may not have actually
interacted with one other, but rather asked about the mutual use of
learning resources (see Mailfert, 2007). Therefore, a common SNA
comparison of ‘betweenness centrality,’ the measure of centrality based
on the shortest path, was not appropriate to compare our learning
maps, rather average weighted degrees were used instead (Opsahl et al.,
2010). The average weighted degree calculates the average number and
weight of the lines that connect resources in our learning maps
(Σlearning type/N) and was used below to compare the level of con-
nectivity in the learning networks.

4. Findings: exploring similarities and differences

Overall, the average weighted degree for social learning was the
highest (9.27=241/26), these values double those of independent
learning (4.81= 125/26) and triple those of institutional learning
(3.08=80/26). Table 1 showcases the ten most important learning
sources overall. Social learning from farmers and neighbours was
ranked highest, followed by independent learning derived from the
Internet (including websites and blogs) and print publications (Table 1).
In contrast, government (0.54) and university (0.27) were ranked much
lower as forms of institutional learning. In addition, we compared how
learning activities represented a direct contribution to a participant’s
farmer knowledge, as part of their learning community, or whether it
represented an indirect, or food system level, impact on access agroe-
cological knowledge. In other words, the nature of the impact reflects
whether learning is only for the individual farmer or whether it con-
tributes to broader food system changes.

With respect to social learning, participants often described either
formal internships or informal mentorship relationships they had with
more established farmers as important. However, farmers were often
cautious when describing internship opportunities and discussed some
of the difficulties inherent to these practice-based relationships, like
this new female farmer in Manitoba,

Internships provide [an] intern with one experience, but they only pro-
vide them with one way of doing something and if that person really
wants to be a farmer in their life, they’re going to have to figure out for
themselves their reality and that only comes with actually doing it. [...]
But an internship is a really good starting point. You gain knowledge and
practical skills. But it can be limiting if you don’t get to see different ways
in doing something (MB7).

A new male farmer in Manitoba described independent learning,
particularly experiential learning as something that is ongoing and is a
significant source of continued learning, “No matter what you’re
studying, if you’re not stepping off the edge and doing and failing you’re not
learning” (MB16). This self-directed learning is both an opportunity to
experiment and grow.Ta
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Finally, this farming couple in Manitoba highlighted some of the
challenges facing the use of institutional learning:

MB12a (female): I was interested in ecology and [soil science] seemed
like a real way to apply the things that I was really interested in. [...] I
think once I had that initial interest [in farming], there was of course
book learning, I was reading everything and the Internet is an extremely
valuable tool. There are networks of people you can meet people through
Harvest Moon Society. But not being a farmer I felt self-conscious a lot of
the time. And not being a foodie I didn’t really feel like a part of that
crowd. I think that I actually found a lot of support with grazing club
groups. I think that Holistic Management is really fantastic and the
people that are on the ground out there grazing and moving their cows,
direct marketing, and are interested in soil. And for me, because I think I
went through the [university] I have appreciation on how to look through
peer reviewed journals and who to talk to in order to get information.
MB12b (male): Yeah, your [non-agricultural] education makes you a
better farmer than, I would say my education. Rather than going through
the agriculture program I should have done something like an MBA and
taken environmental studies or geography. I would have been way further
ahead.
MB12a (female): I think that one of our advantages is that he has the
practical skills, he opted out of the institution to farm at 18 which I think
a lot of people don’t have the support to do.

Here, MB12a had a diverse set of learning resources including a
Master’s degree, in comparison to her male counterpart who has lots of
practical experience but comparatively less formal training. In fact,
MB12b is critical of the agricultural training that he had received.
Neither came from farming backgrounds, but MB12b knew early that he
wanted to farm and sought out formal training options including in-
ternships, whereas MB12a made a career switch, which resulted in a
need to convert her existing skill set and knowledge to a new livelihood.
A key part in this transition was her participation in social learning
networks like the Harvest Moon Society, grazing clubs, and Holistic
Management groups that provided technical support as well as re-
assurance and inspiration.

Surprisingly, given the diversity of learning experiences, the
learning maps were remarkably similar in their composition and con-
nectedness (Table 2). For example, when comparing gender, both men
and women had the same average weighted degree (Table 2). When
comparing provinces, Manitoba and Ontario had similar values as did
production types. Only when comparing the average weighted degree
of years of experience was there a significant difference with new and
aspiring farmers (7.08), who appeared more interconnected than
mentor farmers (4.89) (Table 2).

However, when considering the details of these network maps

below, it is apparent that the average weighted degree may not give the
whole story of connectedness of these learning maps.

4.1. Region

In Manitoba, the top three knowledge sources were other farmers
and neighbours (2.07), print publications (1.50), and then the Internet
(1.36). Within Ontario, there was equal weight given to the Internet
and farmers and neighbours (1.50), which were followed by print
publications (1.25) (Fig. 1). With respect to average weighted network
connections, social learning was rated highest for both Manitoba and
Ontario (Table 3). However, institutional learning was rated much
higher in Manitoba (4.50) than in Ontario (1.66). In addition, the
learning map of Manitoba farmers was more complex and diverse than
that of farmers from Ontario, as reflected by the greater overall number
of resources (Table 3) and the larger and more connected map in
comparison to the closeness and fewer lines of connection in the On-
tario map (Fig. 1) (see Fig. 2).

The shape of the maps in Fig. 1 can be explained by the number and
value of secondary knowledge resources. In Manitoba, mentors (1.36)
and customers/volunteers/interns (1.14) emerged as the fourth and
fifth most significant network component whereas in Ontario it was
Just Food (1.17). This indicates a more direct type of learning provided
by Just Food in Ontario compared to the more indirect impact from
organizations in Manitoba, including the Harvest Moon Society/Har-
vest Moon Local Food Initiative (0.71) and Food Matters Manitoba
(0.43). The importance of Just Food was highlighted by a male farmer
from Ontario as a nexus of knowledge and information sharing among
farmers and a key component to many learning communities,

Perhaps one of the most important and positive experience with the Just
Food Farm is that all the farmers, especially first-year farmers, are so
generous in sharing knowledge. We learn new stuff each day. And it’s not
as if we are talking that purpose, it just comes naturally (ON10).

This practical knowledge emerged from a wide diversity of sources
including workshops, tours, internships and experiential learning. A
female farmer highlighted the value of the training itself, “Just Food
workshops were a main source of education for us as well as our internship
and the farm tours because that gave us the more hands-on look at how to do
things” (ON3).

In Manitoba, rather than organizations, many new farmers men-
tioned mentors as being important, but these relationships were often
much more informal and episodic in nature. It involved periodically
phoning mentors to ask for advice rather than spending sustained
working with these farmers or participating in internships. It is likely
that internships have become less formal and structured in Manitoba
since the demise of the Manitoba Farm Mentorship program. However,
a common attitude amongst mentors in Manitoba remains that informal
internships were easy to access, as indicated by this mentor, “If some-
body was really interested in internship or incubator they should be able to
find that relatively easily and then how they source it and where it goes from
there is really up to them or the farm” (MB13b). In contrast, many new
farmers indicated that they faced ongoing challenges in finding men-
tors, as this new female farmer describes in her trials over the previous
few seasons:

“Then the following year, I found a woman who’d been running a market
garden at her place and she was looking for partners. […] That didn’t go
very well for interpersonal reasons. It was a frustrating and disappointing
summer. […] Anyway, so sort of back to the drawing board. This winter
I kept asking around. […] At the last minute, I decided on [my current]
place and this has worked out really well [so far]” (MB3).

Finally, the significant difference between institutional learning in
Manitoba and Ontario is likely due to several factors. Farmers in
Manitoba named more institutional learning types and rated them
higher and included both direct support for learning communities and

Table 2
Comparing learning maps: Average weighted degree, standard error, and
number of resources according to region, gender, production, and years of ex-
perience.

Comparison Learning maps Average
weighted
degree

Standard
error

Number of
resources

Region Manitoba 7.79 1.08 34
Ontario 6.03 0.85 31

Gender Men 5.77 0.86 36
Women 5.77 0.83 39

Production Livestock 4.30 0.70 30
Vegetables and
Crops

5.70 0.74 37

Mixed 4.31 0.69 26

Years of
experience

New and
Aspiring

7.08 1.11 39

Mentors 4.89 0.65 36
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Fig. 1. Regional learning maps: Comparing Manitoba (n= 14) and Ontario (n=12). Nodes of the learning maps that are further away from the centre are less
important than those located more centrally. Unlabelled nodal points between resources indicate participants in the learning map. Independent learning categories
are shown with white circles, social leaning as grey circles, and institutional learning as black circles. The size of these circles is relative to the value (1–3)
respondents assigned that resource.

Table 3
Learning type average weighted values by region: Manitoba (n= 14) and Ontario (n= 12).

Learning Type Manitoba Standard Error Number of Resources Ontario Standard Error Number of Resources

Social Learning 9.86 1.74 17 8.58 1.18 16
Independent Learning 4.57 2.94 7 5.33 2.01 8
Institutional Learning 4.50 0.96 10 1.66 0.55 7

Fig. 2. Gender learning maps: Comparing men (n=12) and women (n=13). Nodes of the learning maps that are further away from the center are less important
than those located more centrally. Unlabeled nodal points between resources indicate participants in the learning map. Independent learning categories are shown
with white circles, social leaning as grey circles, and institutional learning as black circles. The size of these circles is relative to the value (1–3) respondents assigned
that resource.
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indirect support for alternative food systems. In particular, provincial
government programs and loans in Manitoba received an average
weighted degree of 0.79 while in Ontario the value was 0.25. Similarly,
universities in Manitoba had an average weighted degree of 0.36, with
an additional 0.50 for specific researchers, while in Ontario the value
was only 0.17. A new female farmer in Manitoba mentioned accessing
government funding to participate in training with both the federal and
provincial government agriculture departments, among other supports,

“The Prairies East Sustainable Agriculture Initiative receives funding
through the [federal] Growing Forward Programs and they do their own
test plots and test different innovative ideas. They provided some funding
for the development of a permaculture demonstration and education site
and particularly as it pertained to experimenting with poly-culture
orchards. [...] And the East Interlake Conservation District has also been
extremely supportive in providing help with planting and also lending us
equipment and funding” (MB9).

4.2. Gender

The learning networks of men and women were remarkably similar,
with the same average weighted degree of 5.77. Quantitatively, men
and women had similar values in independent, social and institutional
learning (Table 4). Women rated farmers and neighbours (1.92) in a
similar way to men (1.67). The Internet was given similar weighting by
both women (1.38) and men (1.42). Print publications were listed as
equivalent by both women (1.38) and men (1.33). However, women
place greater significance on more ‘peripheral’ learning that comes from
social learning and networked sources such as farmer associations (0.54
women vs. 0.25 men). The only exception to this was that men placed a
much higher emphasis on their parents (1.08) than women (0.38),
likely due to the larger number of men who had inherited inter-
generational farms.

Yet the qualitative data suggested that some subtle gender differ-
ences did exist. For example, a male farmer in Manitoba observed how
women are less likely to be perceived as farmers by both consumers and
their colleagues since farming is seen as men’s work while gardening is
seen as women’s work:

The general disposition would call this a garden before they would call it
a farm. I think this is representative of the entire politics [regarding]
food; how we understand food as a commodity, as something that's
distant, something that's produced with machines, by men on big farms.
That conversation gets opened a lot, because three of the four of us on the
collective are women and the primary labour is women. And if it's a
garden it's fine, but as soon as you start calling it a farm, and then these
women are farmers, there are sparks. You can see them, sometimes subtle
and nuanced, but other times they're just right there (MB8).

While the majority (61%) of new farmers in this research were
women, many of them were often considered ‘gardeners’ or ‘hobby
farmers’ by their male peers, especially if those male peers practiced
large-scale cash cropping (see also Sachs et al., 2016). This

demonstrates the additional cultural barriers that women farmers face,
which can make it difficult to access farmer knowledge and learning
communities. For example, popular reference books cited in this re-
search such as those written by Eliot Coleman and Joel Salatin, as well
as Canadian books including “The Market Gardener” by Jean-Martin
Fortier and “Crop Planning for Organic Vegetable Growers” by Fréderic
Thériault and Daniel Brisebois were often listed by name by partici-
pants. It is notable that all of these books were written by men, in-
dicating an ongoing gender and power dynamic when it comes to the
ways that some voices and forms of knowledge are privileged over
others (Andersson and Lundqvist, 2014; Liepins and Schick, 1998).

4.3. Production practices

Three types of production were compared: vegetable and crop, li-
vestock, and mixed farming. Overall social learning was much higher
for vegetable and crop farmers (12.10) compared to livestock (9.00)
and mixed farmers (6.00) (Table 5). The highest weighted learning
resources for vegetable and crop growers were all social learning types
including, farmers and neighbours (2.00), customers/volunteers/in-
terns (1.70), and mentors (1.30). Meanwhile there was little difference
between independent and institutional learning by production type.
The relative closeness and lack of diversity was evident in the learning
networks of mixed farmers compared to a higher number of lines and
nodes in the network of vegetable and crop farmers, whereas those of
livestock farmers were located between these two extremes (Fig. 3 and
Table 5).

A female vegetable farmer in Ontario discussed how social learning,
such as internships provided direct learning opportunities, but also
helped build her support network, including allowing her to meet a
future business partner and become involved with the Just Food Farm,

“I interviewed with a farm and landed there for a full season. And that
was where I met [my business partner]. She was interning for another
farm, but she was friends with a couple folks at the farm I was at so she
came over to visit a few times and they all came over the visit a few times
as a farm. We just became acquaintances and eventually friends. And
then I heard about this Just Food project through a totally different place,
a girl at the greenhouse I was working for wanted to join forces and [start
an incubator project] and I decided to invite [my business partner] along
and it turned out that she had also been planning to go for her own
reasons” (MB13).

There are often fewer social learning resources for aspiring farmers
interested in mixed or livestock farming, particularly internships and
incubator farms, which may explain why these farmers rated social
learning lower.

4.4. Years of experience

Mentors seemed to place more importance on all learning types
compared to new and aspiring farmers, likely reflecting the time re-
quired to develop complex learning networks (Table 6). Yet, the
learning maps of new and aspiring farmers were much more diverse
than those of mentors and featured more lines and nodes and more
resources (Fig. 4 and Table 6). This may be the result of new and as-
piring farmers trying to build their learning communities and reaching
out to any and all learning types, while also having weaker connections
to these learning resources. Meanwhile mentors have refined and
evolved their learning networks over time to focus on the most im-
portant sources and destinations of knowledge and letting other con-
nections dissolve over time.

Once again other farmers and neighbours, print publications, and
the Internet were most important to all participants (Fig. 4). Mentors
were more likely to list their parents as important (1.13) than new and
aspiring farmers (0.61). This is likely due to the high number of mentors
who came from farming backgrounds and who had grown up with

Table 4
Learning type average weighted values by gender: Men (n=12) and women
(n=13).

Learning type Men Standard
error

Number
of
resources

Women Standard
error

Number
of
resources

Social
learning

9.25 1.21 19 9.15 1.27 19

Independent
learning

4.92 2.43 7 5.00 2.24 9

Institutional
learning

3.17 0.70 10 3.15 0.59 11
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parents who farmed, especially since these mentors were mostly men
(67%). In contrast, very few new and aspiring farmers had had this
resource available to them since they often came from non-farm
backgrounds (72% in this research). In terms of organizational support,
new farmers rated Just Food relatively high (0.67 new and aspiring vs.
0.25 mentors), but the similar organizations in Manitoba saw a higher
positive response from mentors with Harvest Moon Society (0.28 new
and aspiring vs. 0.63 mentors) and Food Matters Manitoba (0.00 new
and aspiring vs. 0.75 mentors). This difference is likely due to the
training provided by Just Food which is highly relevant to new farmers,
while the organizations in Manitoba do not provide new farmer
training, rather they provide indirect support through public education
and advocacy.

A male mentor from Manitoba described the role his father and his
grandfather had on the development of his farm: “When I would have a
management issue, I would ask dad “do you remember what grandpa did?”

And it’s been wonderful because I’ve heard so many stories about grandpa
from the 1950s when they were on the farm” (MB16). These stories were
particularly helpful since this farmer was using ecological practices on

Table 5
Learning type weighted values by production practices: Livestock (n=8), vegetables and crops (n= 10), and mixed (n= 8) production practices.

Learning type Livestock Standard error Number of
resources

Vegetables and
crops

Standard error Number of
resources

Mixed Standard error Number of
resources

Social Learning 9.00 1.01 16 12.10 1.27 18 6.00 0.79 12
Independent Learning 4.13 2.02 4 5.20 1.48 8 5.25 2.27 6
Institutional Learning 3.00 0.54 10 3.80 0.530 11 2.75 0.37 8

Fig. 3. Production practices learning maps: Comparing livestock (n=8), vegetables and crops (n= 10), and mixed (n=8) production practices. Nodes of the
learning maps that are further away from the centre are less important than those located more centrally. Unlabelled nodal points between resources indicate
participants in the learning map. Independent learning categories are shown with white circles, social leaning as grey circles, and institutional learning as black
circles. The size of these circles is relative to the value (1–3) respondents assigned that resource.

Table 6
Learning type weighted values by years of experience: New and aspiring
farmers (n= 18) and mentors (n= 8).

Learning
type

NEW
and
aspiring

Standard
error

Number
of
resources

Mentors Standard
error

Number
of
resources

Social
learning

8.17 1.73 19 11.75 1.00 17

Independent
learning

4.56 2.89 9 5.75 1.77 7

Institutional
learning

2.61 0.82 11 4.50 0.62 12
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his own farm, practices that are not that dissimilar from those used in
the 1950s.

Unsurprisingly, mentors listed volunteers (which included both in-
terns and customers) as a key component of their learning networks
because of the significant learning shared with interns. At the same
time, a new female farmer in Ontario described the kinds of production-
related knowledge she provided to her urban customers, “I do a lot of
educating of potential customers too, which is a marketing opportunity.
People hear things and they toss out categories and words and they don’t
necessarily know what they’re talking about” (ON8). In this way, farmer
knowledge is shared not just with farmers, but with the general public
as well, something that has the potential to transform food systems.
Volunteers, interns, and customers also shared learning with farmers,
although this more often had to do with food systems issues rather than
contributing directly to their farmer learning.

4.5. Learning communities as food system change

Participants were also asked to describe their how their learning
communities interacted with and reflected broader food system issues,
that is, how the indirect effects of the food system determined the
learning they were able to access. These questions were important to
understand both the personal and systemic resistances of agroecological
farming including both how farmers are resisting dominant narratives
of farming as productivist through learning about alternatives, and also
how these understand this as part of a political process of food system
change. These questions also highlighted the mycorrhizal connections
between farmers who had never met, but who demonstrated similar
experiences and farming cultures. For example, participants highlighted
the relevance of gardeners and seed savers as providing both direct
support on practical knowledge on growing and saving seeds as well as
indirect influence at a food systems level in terms of the politics of seed
ownership. Farmer-gardener relationships contributed to a sense of
community and connection to the broader agroecological food move-
ment. This male farmer spoke to the cross-cultural knowledge sharing
that took place among gardeners, seed savers, and farmers of different
nationalities and backgrounds:

The specific knowledge about the crops, days to maturity, what to pay
attention to, came from the community garden conversations. [...] We
live in a relatively low-income neighbourhood and a very multicultural
one, so the gardeners are practically coming from all over the world and
they are bringing different experiences. Again, not very professional ex-
periences, but they have an eagerness to share knowledge and learn
(ON10).

While some might consider gardeners to have a lower level of skill
compared to farmers, many respected the knowledge shared between
gardeners and farmers, despite the differences of scale of production
and economics. This same farmer discussed of the difficulties he found
with engaging in the capitalist, market-based transactions in farming,
which may also be connected to his respect and appreciation of gar-
deners who do not grow for profit:

I have a problematic relation with the market in general. I’m not very
fond of buying things or selling things. That whole mindset is very alien to
me. I realize that is something that is part of farming. There is a market
aspect involved, both in terms of looking for areas to sell, the timing, the
pricing, the whole package. The practice of farming is more rewarding
than the selling (ON10).

Similarly, a male farmer from Manitoba had close relationships with
gardeners and seed savers and expressed related political and economic
tensions. Here he described the links to the loss of practical food skills
and the adverse capitalist and political pressures on the food system:

I think the deskilling around food, not just what to eat but how to prepare
it, that's a huge piece that has to be built and we're always doing that
every week in our newsletters and stuff. [...] The political pressures of the
corporate understanding of agriculture and sustainability, so that people
will question our work on seeds, because they have no idea what the
issues of seeds are and why on earth would you not be using something
that is a modern variety, or that is a hybrid, or that is a GMO (MB8).

This farmer made connections between corporatization and the loss
of both farmer knowledge as well as knowledge around the food system
more broadly, including the loss of food preparation skills.

Advocacy organizations like the Canadian Organic Growers and the

Fig. 4. Years of experience learning maps: Comparing new and aspiring farmers (n= 18) and mentors (n= 8). Nodes of the learning maps that are further away from
the centre are less important than those located more centrally. Unlabelled nodal points between resources indicate participants in the learning map. Independent
learning categories are shown with white circles, social leaning as grey circles, and institutional learning as black circles. The size of these circles is relative to the
value (1–3) respondents assigned that resource.
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National Farmers Union were mentioned five and two times respec-
tively, indicating these organizations have limited direct relevance for
farmer learning. However, many of these organizations are recognized
as having an indirect impact on food systems by connecting the
Canadian food system to global food movements, particularly as the
National Farmers Union is a member of La Via Campesina, an interna-
tional peasant movement that is affecting social change around the
world. A male farmer in Manitoba pointed out the importance of farmer
organizations in changing the situation for farmers at multiple scales,

I think it becomes even more important to listen to international dis-
cussions. [...] I think there's so much in terms of analysis about this
blanket smothering local food systems, and realizing that it's a global
struggle. We can better understand what’s going on globally, and that
we're not alone (MB2).

Thus, while these organizations may not directly affect farmer
learning, they are important actors in food system change. This same
farmer went on to highlight importance of diversifying food organiza-
tions by grounding settler-farmer experiences within Indigenous food
systems that they had come to colonize and undermine, and that they
still largely ignore:

I find that in most organizations I'm part of, the Aboriginal partnership is
an afterthought. To actually begin by saying ‘What was the food system
here and what can we learn from that?’ To bring out the best of that and
make it part of the discussion at the beginning (MB2).

These farmers recognize the role that corporatization has played in
changing our relationships with food and the people who grow it,
whether they are growing for profit or not. They also demonstrate the
complex narratives with the alternative food movement and the on-
going challenges in making this movement more inclusive while con-
tinuing to resist capitalist ideologies. Here, mycorrhizal connections are
demonstrated in the similarity in attitudes of farmers in Canada, par-
ticularly the common political, economic, and cultural narratives
shared by agroecological farmers.

Finally, while government extension and university research was
not an important source of learning to participants, one participant did
have an extremely positive experience with university researchers. The
University of Manitoba has partnered with The Bauta Initiative on
Canadian Seed Security (2013) to work with farmers on a participatory
plant breeding project for potato and wheat varieties using open-pol-
lination processes and selective breeding to find crops varieties that are
adaptive to changing climatic conditions on organic farms. The male
farmer described the level of respect he received from the researchers,
Gary Martens and Martin Entz, when he first met them and asked for
help finding heritage seed,

And then Martin is like “Maybe you’re interested? We’re doing a farmer
participatory plant breeding project and we’re doing oats, wheat, and
potatoes?” and then at the end of the conversation he says “I’m ready to
say, I want you to be our potato grower” and I said “I think you mis-
understood, we’re really small and we’re not potato farmers and it
sounds like you’re pretty serious about that. And Gary steps right in front
of me and he says “You don’t understand! That’s exactly why we want
you doing it!” [...] So now we’re in the second year of doing those po-
tatoes. And what was so great about them was that I went into the
university prepared to be laughed at, honestly, for what we do and from
the moment that they stood in front of me and shook my hand, I felt
respect from these guys who I think deserve a ridiculous amount of re-
spect for what they are doing in a place like that, which is heavily funded
[from agriculture corporations]. I think it’s amazing what they have done
in the milieu that they have done it in (MB16).

Here, researchers, farmers, and a national organization alike are
interested in diverse agroecological farming systems, which opened up
opportunities for research. This difference in approach, while limited at
the University of Manitoba, may also explain why participants in

Manitoba ranked universities higher than those in Ontario (Table 3).

5. Discussion: learning communities and food systems

When it came to direct contributions to participants’ agroecological
learning communities, social and independent learning resources were
the most significant. Overwhelmingly participants preferred using so-
cial learning networks and resources provided by peers and neighbours,
regardless of age, gender, region, or type of farming (Table 1). The
importance of informal social networks was well known to new farmers,
but they also faced challenges in establishing their social and learning
networks, particularly if they came from non-farming and urban
backgrounds (Laforge et al., 2018). Many new and aspiring farmers
found it difficult to initially identify agroecological farmers when
building their learning communities. Meanwhile, formal social learning
facilitated by organizations including formal internships and incubator
farms were able to help address this early challenge for new and as-
piring farmers by providing both training and coordinated networking
opportunities. As such, organizations that support farmer learning and
do advocacy work were important in the development of both learning
communities and alternative food systems.

As new and aspiring farmers built their networks, they also relied on
independent learning resources, such as print and online publications.
Independent learning is changing as Internet resources decrease the
constraints of physical space and allow for connections to be built
virtually more easily and quickly than ever before, while also high-
lighting the similarities between gender and other identities (Baumann,
2016; Lockie, 2006). As information and knowledge can be shared more
quickly and across larger distances, the online and real-life networks of
farmers have come to hold greater significance and independent and
social learning networks begin to merge. This process also facilitates the
sharing of agroecological farming identities and knowledges beyond
learning communities which has the potential to change food systems
as a critical mass is achieved.

Participatory approaches to institutional learning and research have
the potential to bring together both learning communities and food
system change. Participatory plant breeding, such as the research
taking place at the University of Manitoba, could help expand agroe-
cological science in Canada as researchers can work with farmers to
identify key research questions and concerns, while also respecting and
nurturing the local knowledge of farmers themselves. The advantage of
these types of scientific research projects is that they combine social
and institutional learning and have the potential to be more inclusive
and may result in improved farm management and production condi-
tions (Percy, 2005; Nerbonne and Lentz, 2003). Unfortunately, this
participatory research is very limited in Canada, which is why social
and independent learning remain critical to both farmer learning and
food system change through resistance.

At a food systems level, personal experiences and backgrounds of
farmers affects the kinds of learning they pursue and this is often a
gendered and gendering process (Hassanein, 1999). For example,
women rely on a diversity of learning resources with the exception of
university agriculture programs, which have traditionally been more
oriented towards men who are more likely to be part of large-scale,
multi-generational farms. Researchers have found that women play a
key role in transforming farmer knowledge and creating sustainable
and healthy food systems by transforming farming cultures (Sachs et al.,
2016; Hassanein, 1999). In addition, other researchers have demon-
strated how through challenging gendered farming stereotypes, women
farmers can make space for a variety of non-traditional farmer identities
such as new immigrants, LGBTQ, and inner city youth (Sbicca, 2015;
Slocum, 2007). This approach requires careful reflexivity to ensure that
voices are being heard, but the value is that promoting more diversity
of farmers, promotes a greater wealth of farmer knowledge, much of
which has been marginalized (Goodman et al., 2012).

Building relational networks among farmers, eaters, and advocates,
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within and across regions, redistributes and provides resources and
energy to parts of the food movement that need it most. These my-
corrhizal formations have no centralized organization or planning,
simply reflecting the organic spreading of ideas, energy, and resources.
We can understand the similarities in the learning communities of
farmers as being the result of a metaphorical mycorrhizae that connects
these farmers to each other in hidden, underground ways. In this re-
search, the mycorrhizal network facilitated the ability of new farmers to
gain agroecological knowledge. Mycorrhizal connections may be
formed through virtual or online communities where farmers can share
resources and values without ever meeting each other. These connec-
tions also provide important social and emotional support for agroe-
cological farmers who are often marginalized and have little direct
access to government or institutional support and who may be os-
tracized by their more conventional farmer peers (see Laforge et al.,
2018). By providing an opportunity to share knowledge, learning
communities are contributing to food system change by dismantling the
cultural barriers facing new farmers. Taken collectively, the cultivation
of agroecological farming knowledge could potentially challenge the
dominant food system, as this energy is shared and built through my-
corrhizal connections among farmers but also through larger networks
that connect with consumers and food activists. This kind of pervasive
and persistent network is critical to the success of ongoing resistance to
the erosion of farmer knowledge, while also maintaining multiple
points of entry for the inclusion of a diversity of marginalized voices.

6. Conclusion

The similarities of farmers’ learning communities are likely due to
the nature of the challenges experienced by agroecological farmers
across Canada including the privatization of agricultural research, the
undermining of agroecological farmer knowledge, and the corpor-
atization of food. These issues within the food system are resulting in
similar forms of resistance within food movements across this country
(Levkoe and Wakefield, 2014, Laforge et al., 2018). As a result, by
sharing alternative knowledge through local and regional agroecolo-
gical learning communities, farmers are acting together to resist and
transform the Canadian food system. This resistance comes from put-
ting local farmer knowledge back into the centre of farmer learning as
demonstrated by the importance placed on social and independent
learning. Meanwhile, agroecological farmers recognize how corpora-
tions have coopted and conventionalized knowledge in many institu-
tional venues and are therefore more critical of these sources of
knowledge. That many of these agroecological farmers are women with
urban backgrounds and existing diverse networks, facilitates the in-
direct influence on the food system while also amplifying their voices as
farmers.

Many of the farmers interviewed in this research saw it as their role
to not just provide food, but to contribute to wider socio-political
change. Farmers who are re-imagining the food system as agroecolo-
gical and socially just are part of a global food movement, whether they
are explicitly politically engaged or not. This work fits within what
Escobar and Osterweil (2010) describe as attempting “to re-imagine the
world’s geographies of power and knowledge by social movements that op-
erate from the epistemic borders of modern colonial world system” (p. 207).
By engaging in community-based economies and agroecological prac-
tices, farmers are not only re-imagining, they are also rebuilding the
food system in a prefigurative process. This allows for the expansion of
farmer identities to include agroecological farmer knowledge and a
shift that could result in greater social and economic justice in the food
system by working to democratize knowledge in agriculture. The my-
corrhizal metaphor acknowledges the importance of both individuals
and communities in food and farming systems. In particular, the
transfer of knowledge along pathways that would otherwise not have
been available to farmers is both personally and collectively empow-
ering, and demonstrates the co-creation of food systems through these

increasingly diverse learning communities.
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